JlenaprameHT 00pa3oBaHus U Hayku TIOMEHCKOM o0sactu
JenaprameHT 00pa3oBaHusi AJMUHUCTpaLUu ropoja TioMeHu
MAOY COHI Ne 48 ropona Tromenu

YTBEPXJIEHO
npukazom gupekropa MAOY COIII Ne 48

ropoaa TroMeHH
ot 31.08.2026 Ne 63

PABOYAS ITPOTPAMMA 110 ®U3UKE
OCHOBHOI'O OBILIEI'O OBPAZOBAHU A
(7-9 xnacc 6a30BOro ypOBHS)

CPOK OCBOCHHUS - 3 roja

Tromens, 2026



IMNOACHUTEJIBHAS 3AIIMCKA

PaGouas nporpamma no ¢usuke 111 7-9 kitaccoB (6a30BOr0 ypOBHSI) SIBIISIETCSI COCTABHOM YacThIO
OCHOBHOH 00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO 0011ero odpazosanus (OOIT OO0) MAOY COIII
Ne 48 ropona TromeHU U COCTaBIIEHA HA OCHOBE:!

1. ®enepanbubiii 3akon Ne 273-@3 «O6 obpasoBanuu B Poccuiickoit Menepaiiiiny ¢ W3MEHEHHUAMH,
BHecEHHBIMU DenepanbHbIM 3akoHOM Ne 371-D3 ot 24.09.2022 (B AeiicTBYIOIIEH peAaKIIIH C
u3MeHeHusMu U gonosnneHusmu ot 04.08.2026);

2. @enepa’dbHOrO TOCYJApCTBEHHOTO OOpPa30BaTENBbHOIO CTaHAApTa OCHOBHOIO OOIIEro
o0Opa3oBaHMs, yTBEPKICHHOTO Iprka3oM MuntpocBenieHus Poccnu ot 31.05.2021 Ne 287 (B
JCWCTBYIOIIEH peIaKiMy ¢ U3MEHEHUSIMU 1 JonoHeHusIMU oT 18.06.2025);

3. Tlpukaza MunnpocBemenus Poccun «O0 yTBepxkaeHnn (emepanbHOi 00pa3oBaTeIbLHOM
IporpaMMBbI OCHOBHOTO 00miero oopazoBanusi» ot 18.05.2023 1. Ne 370 (B meiicTByromei
penakmuu ot 10.11.2025 ¢ usm. u gom., Betyi. B ety ¢ 01.09.2026);

4. Tlpuxaza MunucrepctBa npocsemieHuss P® «llopsaok opranuzamuu M OCYIIECTBICHHS
00pa30BaTeNbHON JEATENIbHOCTH IO OCHOBHBIM 00I11€00pa30BaTEeNIbHBIM IpOrpaMMaM -
00pa3oBaTeNbHBIM ITPOrpaMMaM HayaJIbHOT'O OOILEro, OCHOBHOT'O OOIIIETO M CPETHETr0 00IIero
00pa3oBaHms, YTBEPKACHHBINA MTpUKa3oM MuHHCTEpCTBa 00pa3oBaHusl U HaAyKu Poccuiickoit
@eneparun ot 22.03.2021 r. Ne 115» (B melicTByIOmIEd pelakuMM € U3MEHEHHSIMH U
nononaeHusMu ot 08.05.2026);

5. IIpuxa3a Munnpocsemienuss Poccun ot 09.10.2024 Ne 704 «O BHeceHMM W3MEHEHHH B
HEKOTOpBbIE ITpUKa3bl MuHHCTEpCTBa MpocBemeHus Poccuiickoit denepannn, Kacaronuecs
¢denepanbHbIX 00pa30BaTENbHBIX MPOrpaMM HAdaJbHOTO 00ILIero oOpa3oBaHUs, OCHOBHOI'O
obmero oOpa3oBaHMsI U CpeaHEro oOmero oopa3oBaHus» (B JIEHCTBYIOMICH pEIaKIMH OT
09.10.2024);

6. Ilpukaza MunuctepctBa npocsenieHus: Poccuiickoit ®enepanuu ot 22.06.2026 Ne 436 «O6
YTBEPXKICHUU (eAepaIbHOTO TEPeUHs Y4YeOHMKOB, JOMYIICHHBIX K HCIIOJIB30BAHHIO TIPH
peanu3ali HMEIOIIUX TOCYAApCTBEHHYIO AaKKpEAMTalHI0 00pa3oBaTENbHBIX IPOTPAMM
HAyYaJIbHOTO OOIEro, OCHOBHOTO OOILETo, CpeHero odImero oopa3oBaHusl OpraHU3aLUsIMHU,
OCYIIECTBIISIOIUMU 00pa30BaTEIbHYIO JEATENIbHOCTD, U YCTAHOBIIEHUHU MPEEILHOTO CPOKa
UCTIOJIb30BaHUS UCKITIOUEHHBIX YYeOHUKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMU Y4eOHBIX
nocobuii» (B aeiictByroriei pegaxiun ot 22.06.2026);

Konnenmun yue6Horo npeamera «Ousnkay,
[Tporpammel Boctiutanust MAOY COILL Ne48 ropona TromeHu;
9. VYuebnoro nmnana MAOY COII Ne48 ropona Tromenu, yTBep:kaeHHOro npukazom MAOY
COLL Ne 48 ropona Tromenu;
10. ITonoxxenuss 0 pabouux MporpamMmax Mo y4eOHOMY TpPEaMETy IeJaroroB, YTBEP:KICHHOTO
npukazoM MAOY COIII Ne48 ropona Tromenu (B IeHCTBYIOMIEH PEAAKIIAN);
11. PaGoueit mporpaMmmbl OCHOBHOTO 00111ero 00pa3oBanus «Du3uka» (6a30BbIi ypOBEHB) A 7-
9-x kmaccoB 001Ie00pa3zoBaTeIbHBIX Opranu3amuii, 2026 r.
Jnist peanu3anuy nporpaMMBbl UCTIONB3YETCs YIeOHUKH yUeOHOH JTMHUN:
—A.B. [leppimkun. ®usuka 7 kinacc. ba3osrit ypoBeHs. - M.: [Ipocsemenne, 2025.
—A.B. [leppimikun. ®usuka § kinacc. basosslit yposens. - M.: [Ipocsemienue, 2025.
—A.B. Ileppikun. ®usuka 9 knacc. bazosslii ypoBenb. - M.: IIpocsenienue, 2025.

[Iporpamma 1o ¢u3MKe Ha ypPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS COCTaBJICHA Ha OCHOBE
MOJIO’)KEHUH W TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHOM
nporpammsl, npenctaBieHHbIXx B @I'OC 00O, a Taxke ¢ yuéroMm (enepanbHOl pabodeil mporpaMmbl
BocniuTanusa U KoHnenuuu npenogaBanusi yueoHoro npeamera « Du3ukay.

[Tporpamma 1o ¢u3MKe Ha ypPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS COCTaBJICHA Ha OCHOBE
MOJIO’)KEHUH W TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHOM
nporpammsl, npenctaBieHHbIXx B @I'OC 00O, a Taxke ¢ ydetoM (enepanbHON pabodeil mporpaMmbl
BOCIHUTAHUA U KOHIIETIIIMHU MIpernoaBaHus yueOHoro npeamera « Ou3ukay.

Conepkanue mporpamMmbl 1O (U3KMKE HaANpaBiIeHO Ha (POpPMHUPOBAHHE €CTECTBEHHOHAYYHOU
TPaMOTHOCTH O0YYaIOLIUXCS U OpraHU3aINI0 U3yueHus: (U3UKHU Ha JesSTeIbHOCTHON OCHOBE. B mporpamme
1o (pU3HMKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO mpeamera B peanusanuu TpedoBanuit ®I'OC OO0 x
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEJAMETHBIM pe3yjbTaTaM OO0YUYEeHHs, a TAK)Ke MEXKIPEIMETHbIE CBSI3U
€CTeCTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHusl.

o N



[Iporpamma no pu3uke ycTaHaBIMBAET pacnpeiesieHne yueOHOro MaTepuaa o rojaMm ooydeHus (1mo
KJlaccam), MpeajgaraeT NpuMepHYI0 MOCIe0BaTeIbHOCTh U3YUEHUS TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTH
MIPEAMETHOTO COJIEPKAHMS M YUETE BO3PACTHBIX OCOOEHHOCTEH 00yJarOMINXCS.

[Tporpamma o pusuke pazpadboTaHa ¢ 1IETbI0 OKa3aHHUs METOINYECKOM TOMOIIN YYUTEIIO B CO3JaHUH
paboueii mporpaMMBbI MO0 y4eOHOMY MPEIMETY .

dwusuka SBISETCS CUCTEMOOOPa3yIOIINM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, MTOCKOIbKY
bu3nUecKue 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUM, N3y4aeMbIX XUMHUEH, OMOI0THEN, aCTPOHOMHUEH
u (hu3nueckoi reorpadueil, BHOCUT BKJIa/l B €CTECTBEHHOHAYYHYIO KAPTUHY MUPA, IPEIOCTABIISIET Hanbomee
SICHBIE 00pa3Ibl MPUMEHEHUsI HAYYHOTO METOJa TMO3HaHMs, TO €CTh CIoco0a MOJYyYeHHUs JTOCTOBEPHBIX
3HAHUW O MU]E.

Opna W3 TNIaBHBIX 33/7a4 (PU3NUECKOro oOpa3oBaHMs B CTPYKType 001Iero oOpa3oBaHUsi COCTOUT B
(dbopMUPOBAHNY €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenune pusuku Ha 6a30BOM ypPOBHE MPEAINOIaraeT OBJIaJeHUE CIACAYIOMMMHI KOMIIETEHTHOCTSIMU,
XapaKTepPU3yIOIMIUMU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

® HAay4YHO OOBSCHSATH SIBICHUS,

® OICHUBATH M MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

® HHTEPNPETUPOBATH JAHHBIC M UCTIOIH30BATh HAyUHBIE JOKA3aTEIbCTBA JIJIS MTOJIYYESHUS BBIBOJOBY.

enn m3yueHus GU3MKK HA YPOBHE OCHOBHOTO OOMIETO OOpa30BaHUS OMPEICIICHBI B KOHIICTIIIMH
npenoaBaHus yueOHoro npenmera « Pu3uka» B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit deneparyu,
peanu3yIoIuX OCHOBHBIE 00111e00pa30BaTeIbHBIE TPOTPAMMEBI.

[enu nzyvyenus pusmku:

e TMpuoOpeTeHHe HHTEpeca M CTPEMJICHHMs] OOYydYalolUMXCsd K Hay4YHOMY H3yUEHHUIO MPUPOIBL,

pa3BUTHE UX UHTEIJIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;
® pa3BHUTHE MPEJCTABICHUN O HAYYHOM METOE MO3HAHUS U (POPMUPOBAHUE MCCIIEIOBATEIHCKOTO
OTHOLLUEHUS K OKPYKaIOLIUM SIBJICHUSM;

e (QopmupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHHUsS OCHOB CTPOCHHUS MaTEpUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHue MpeACTaBICHUN O ponu (DU3NKU OIS Pa3BUTHS IPYTHX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHIA;

® pa3BHUTHE TPEICTABICHUN O BO3MOXHBIX cdepax Oymymeld mpodecCHOHATHHON NeATeIbHOCTH,
CBSI3aHHOU C (PM3UKOH, MMOATOTOBKA K JaJbHEHIIIEMy 00YYSHHUIO B ’TOM HaIPaBICHUH.
JocTmwkenne 3THX IeJed mporpamMMmbl Mo (U3MKE HAa yYpOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHMs
o0ecrnieunBaeTcs pelieHueM CIEeIYIOUX 3a1au:
e MpuoOpeTeHHe 3HAaHUH O JAMCKPETHOM CTPOEHUHU BEIIEeCTBA, O MEXAHMYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e MpuoOpeTeHHe YMEHHUH OMHCHIBATH U OOBACHATH (PU3INYECKHE SIBICHUS C HCIOJIb30BAaHUEM
MOJIyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB PEIICHUS MPOCTEUIINX PACUETHBIX 33/1ad C UCIOJIb30BAaHUEM (DHU3HUECKUX
MO/ieJIeld, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

® pa3BHUTHE YMECHHI HAOJIOIATh IPUPOTHBIC SBICHUS M BBITIOIHSATE OIBITHI, JIA0OpAaTOPHBIE PAOOTHI
U DKCIIEPUMEHTAIbHBIE UCCIIEAOBAHMUS C UCTIOIh30BAHUEM H3MEPUTEIHHBIX MPUOOPOB;

® OCBOECHHE NPHEMOB pabOThI ¢ HH(pOpMaIUel GU3NIECKOTo CoAep KaHus, BKIOUas HH(POPMAIIHIO
0 COBPEMEHHBIX JOCTHKECHHSIX (DU3HUKH, aHATN3 U KPUTUYECKOE OlICHUBaHUE MH(OpMAIIHH;

® 3HAKOMCTBO cO cdepamMu TPOGECCUOHATBHOW IEATEILHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha JTOCTHKEHUAX (PU3HMUIECCKON HAYKH.

[TocnenoBaTenbHOCTh U3YYECHHS TEM B TIPEeiaX OJHOTO ToJia O0yYEeHHsI MOXKET ObITh U3MEHEHA TI0
YCMOTPEHHIO YUUTENS IPU MTOATOTOBKE paboyeii mporpaMMbl U MOYPOYHOTO MJIaHUPOBAHUSI.

OO0111ee YynCio 4acoB, PEKOMEH/I0BAaHHBIX JJIsl U3y4eHUs! PU3MKHU Ha 0a30BOM ypoBHE, — 238 yacos: B 7
KkJacce — 68 yacoB (2 yaca B HeZlent0), B 8 kiacce — 68 dacoB (2 yaca B Hezento), B 9 kiacce — 102 yaca (3
yaca B HEJIEINIO).



COJIEP’KAHUE OBYUYEHUSI?

7 KIIACC
@Du3uka U eé pojib B IO3HAHUM OKPY:KaKIIero Mupa.

®dusnka — Hayka o mpupoje. SBnenus npupoabl. Ousndeckue SBICHHS: MEXaHUYECKUE, TETUIOBHIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckue BenuuuHbl. M3mepenue ¢usmueckux BenuunH. Ousmdeckue npubopsl. [lorpenrHocts
u3MepeHnii MexxyHapoHasl CUCTEMa €UHULL.

Kak ¢usuka m napyrue ecrecTBEHHBbICE HAayKH H3Y4daloT MpUpoay. EcTecTBeHHOHAay4dHBIM METO
MO3HaHUs: HAOJI0IeHUE, TOCTAHOBKA HAYYHOT'O BOMPOCA, BBIABHKEHHE THIIOTE3, SKCIIEPUMEHT 0 TIPOBEPKE
TUNOTE3, 00BsICHEHNE HAOMI01aeMoT0 sSBiIeHus. Onucanue GU3NIecKuX SBICHUH C MOMOIIBI0 MOIeTei

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIC, TIEKTPUICCKHE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. ®usnueckue NpuOOPHI U MpoLEaypa NPSIMbIX U3MEPEHHUI aHAaJOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopnvie pabomsl u onvimot.

OmnpeneneHne MEHbI JSICHUS KA H3MEPUTEIHLHOTO MPUoopa.

N3MepeHne paccTosTHUM.

N3mepenne 00bEMa )KUAKOCTH B TBEPOTO Tea.

Ornpenenenne pa3MepoB MaJbIX TEJ.

H3mepenue Temnepatypsl Py MOMOIIHU KUAKOCTHOTO TEPMOMETpPA U JIATYUKA TEMIIEPATYPHI.
IIpoBenenue mccnaenoBaHUs MO MPOBEPKE THIIOTE3bI: NAJbHOCTh IMOJIETA IIAPUKA, IYIIEHHOIO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

IlepBoHauya/ibHbIE CBeICHHS O CTPOCHHUH BelIecTBA.

ok wnE

CTpoeHHE BEIIEeCTBA: aTOMbI M MOJICKYJBI, WX pa3Mepbl. OTBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIECTBA.

JBuxkenne vactull BemecTBa. CBsI3b CKOPOCTH ABMXKEHHS YacTUIl C TeMIeparypoi. bpoyHoBckoe
nBuxkeHue, nuddysus. BzanMoaeiicTBre 4acTuIl BelecTBa: MPUTHKEHNUE U OTTAIKUBAHUE.

ArperaTHbIE COCTOSTHUS BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TEII.
B3aumocBs3b MeKy CBOMCTBaAMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnronenue OpOYHOBCKOTO JBMKEHHUSL.

2. Hab6monenue nuddysuu.

3. HaOmionenue sBneHui, OObSICHSIOMIMUXCS MPUTSKECHUEM WU OTTAIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomsl u onvinol.

1. Ouenka quameTpa aToMa METOJIOM PSAOB (C HCTONb30BaHueM (GoTorpaduii).

2. OmbITH IO HAOJTFOICHUIO TETUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUS.

JBui:KeHne U B3auMoeiicTBHue TeJl.

Mexanndeckoe ABW)KCHHE. PaBHOMepHOEe W HepaBHOMepHOe jBrokeHHe. Ckopocth. CpemHsis
CKOpPOCThH IPU HEPABHOMEPHOM JIBI)KCHUHU. PacdeTr mMyTH M BpEeMEHHU JBUKCHHUS.

SIBnenue uwHepruu. 3aKOH HHEpPIUHU. B3anMopeicTBHe Ten Kak NPUYMHA H3MEHEHHUS CKOPOCTH
JBUKEHHSI Tel. Macca Kak Mepa HHEpPTHOCTH Tena. [LmoTHoCTh BemecTBa. CBS3b MJIOTHOCTH C KOTUYECTBOM
MOJIEKYJI B €JJHHALIE 00beMa BEIIECTBA.

Cuna xak xapakTepuCcTHKa B3auMoaelcTBus Ten. Cuna ynpyroctu u 3akoH ['yka. Mi3mMepeHue cuisl ¢
MOMOIUIbIO TUHAMOMETpa. SIBieHHe TATOTEeHUS U cuia TskecTH. Cuia TsSXKeCTH Ha APYTUX IaHeTtax. Bec
tena. HeBecomocTh. CnokeHue CuIl, HampaBICHHBIX MO OMHOM mpsimoi. PaBHOmeicTByromas cun. Cuna
TpeHus. TpeHre CKOJIbKEHUS ¥ TPEHHE IMOKOs. TpeHre B MPUPOC U TEXHUKE.

Hemoncmpayuu.

! Kypcusom Brinenen MaTepua, KOTOPBIil He ABJISETCA 00A3aTeIbHBIM IPH H3yUeHHH U He BXOIMT B COIEPKAHIE MPOMEKY TOUHOI
WJIM UTOTOBOM aTTECTAIMHU IO MPEAMETY.



ok wnE

HaGnroieHne MeXaHU4IeCcKOTo JIBIKEHUS Tela.

N3MepeHne CKOpoCTH MPSMOJIUHEUHOTO ABUKECHHUS.
HaGnronenue sSBiIeHMs] HHEPIIUH.

HaGnroieHne n3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEJL.
CpaBHEHME Mace MO B3aUMOJICUCTBUIO TE.

CrnosxeHue cuil, HalpaBJICHHBIX 110 OJHON MPSIMOK.

.]Iaﬁopamopnbte padomul u onvimol.

1.

w

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO  JIBWKEHHUS (IIapuka B JKUAKOCTH, MOJIENH
AJIEKTPUYECKOTO aBTOMOOWJIS 1 TaK Jlajee).

Onpeznenenue cpeHeN CKOPOCTH CKOJIbKEHHsI OpycKa WM LIapUKa 110 HAKJIOHHOM IIIOCKOCTH.
OnpezneneHue WIOTHOCTH TBEPAOIO TeNA.

OnbITE, JEMOHCTPHPYIOIIME 3aBUCHMOCTb pacTsDKeHHs (nedopmanuu) TPYKUHBL  OT
MIPUIOKEHHOM CHJIBI.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHS OT Beca Tesla M Xapakrepa
COIPUKACAIOLIUXCS TIOBEPXHOCTEN.

JdaBjieHue TBEPABIX TeJ, dKHUIKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUCHUS 1aBiieHus. [laBnenue ra3za. 3aBUCUMOCTbD JIaBJICHHS
raza or o0bema, Temmneparypsl. [lepenaua naBneHUs TBEpAbIMHU TEJNIaMU, KUIKOCTSIMHU M ra3aMu. 3aKOH
[Mackans. [THeBMaTHyeckre MalIMHbL. 3aBUCUMOCTD JIABJICHUS KHUJKOCTU OT TIIyOHHBI. [ MapocTaTndeckuii
napasnokc. CooOrraronuecs cocyabl. [ MapaBanuecKkue MeXaHu3Mbl.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUYHHBI CyIIeCTBOBaHMS BO3IYIIHONH 00OJIOYKH
3emiu. OnbiT Toppuuenu. M3mepenue atmocepHoro aapieHus. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS
OT BBICOTHI HaJ] ypoBHEM Mopsi. [Ipubops! 11 u3MepeHust atMocpepHOro JaBieHuUs.

JleficTBHE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TelO. BrITankuBaromas (apxumeaoBa) CHia.
3akon Apxumena. [1naBanue Ten. Bo3gyxoruaBanue.

Hemoncmpayuu.

1. 3aBucuMOCTb AaBJICHUS Ta3a OT TEMIEPATYPHI.

2. Tlepenaua maBieHUs KHIKOCTBIO U Ta30M.

3. CooOlmarnmecs: COCyIbl.

4. T'mapaBIuyecKHii mpecc.

5. TlposiBnenue neiicTBus aTMOC(HEPHOTO JaBJICHUS.

6. 3aBHCHMOCTH BBITAIKHBAIOMIEH CWJIBI OT 00BbEMa IMOTPYKEHHOW YacTH Tela W TUIOTHOCTH
JKHJIKOCTH.

7. PaBEHCTBO BBITAJKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKHUIKOCTH.

8. VYcnoBue muiaBaHus TeN: TUIaBaHHE WM TOTPY>KEHUE TN B 3aBUCUMOCTH OT COOTHOILICHUS

IUTIOTHOCTEM Tena U )KUIKOCTH.

Jlabopamopuvie padbomot u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOZIE OT 00bEMa NOTpyKEHHOM B KUAKOCTh YaCTH Tena.
OmnpeneneHne BHITAIKMBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B KUAKOCTb.
IIpoBepka HE3aBUCHUMOCTH BBITAIKABAIOIIECH CHIIBI, IEMCTBYIOIIECH HA TEJIO B ) KUIKOCTH, OT MACChI
Tena.

OneITHI, NEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAJIKMBAIOLIEH CHIIBI, NEHCTBYIOIIEH HA TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJla U OT TUNIOTHOCTHU YKUIKOCTH.
KoncTpynpoBanue apeomerpa WiIM  KOHCTPYUpOBaHME JIOJKM M OIpeneleHue e
IPy30II0ABEMHOCTH.

PabGora u MomHOCTH. DHEPrus.
Mexanunueckast pabota. MOITHOCTb.
[IpocThie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCThb. llpaBmio paBHOBecHs pbluara.
[IpumeHeHue mnpaBuia paBHOBeCHs pblyara K OJIOKy. «3o0si0TO€ mpaBuio» MexaHuku. Koadduuuent
nosne3Horo aeictus (ganee — KI1J1) mpoctbix Mexann3MoB. [IpocTblie MeXaHU3MBbI B OBITY U TEXHHKE.



Mexanunyeckas sHeprusa. KuHernueckass W moTeHIMalbHas sHeprud. lIpeBpaieHue oIHOTO BuUia
MEXaHHYECKOM SHEPIUU B IPYyTroi. 3aKOH COXPAHECHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1. Ompenenenuie paboThl CHJIBI TPEHHUS NMPU PABHOMEPHOM JIB)KEHUH TeJla 1O TOPU30HTAIBHOM

MOBEPXHOCTH.

2. HWccnenoBaHue yCIOBHI paBHOBECHSI phluara.
N3mepenne KITJ] HakTOHHOM MIJIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTHUH.
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8 KJIACC

TensioBble SIBJICHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KHHETUYECKON TEOpUU CTPOCHHS BelecTBa. Macca u pa3Mepsl
aTOMOB U MOJIEKYJ1. OTIBITHI, MOATBEPKAAIOIINE OCHOBHBIE OJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPHUH.

Moaenu TBEpAOTO, KHUIAKOTO M Ta3000pa3HOTO COCTOSTHUHN BemiecTBa. Kpucrammueckue u aMopHbIe
tena. OObACHEHHE CBOWCTB Ta30B, KHJIKOCTEH M TBEPIBIX TeNl HAa OCHOBE MOJOKEHUH MOJEKYISpPHO-
KHHEeTHYeCcKoi Teopuu. CMauyMBaHNE U KaNWUISIPHBIC sIBICHUS. TeIioBoe paciiupeHue 1 ckaTue.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO [BHKEHHUS 4acTHll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHUS BHYTPEHHEH HSHEPruu: TeIulonepenadya W COBEpIIeHHE padoThl. Bumwl
TEIUIONEpeIaun: TeIIONPOBOAHOCTh, KOHBEKITUS, U3ITyYCHHUE.

KonudgecTBo TeruoTel. Y ienbHas TETUIOEMKOCTh BEIIECTBA. TeIiooOMEeH U TEIIOBOE PaBHOBECHE.
VYpaBHenue TterioBoro OanaHca. [ImaBieHWe W OTBEpJieBaHHWE KPUCTAUTMYECKUX BEIIECTB. Y eibHas
TeroTa IUiaBneHus. [lapooOpasoBanue u koHzaeHcanus. Mcmapenuwe. Kunenwe. YnaenbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHHS OT aTMOC(HEPHOTO JTaBICHHUS.

BnaxnocTs BO3myXa.

DHeprus TOIMBa. Y IeJbHas TEMJI0Ta CTOPAHUS.

[Tpuntunel pabothl TermnoBeix apurareneid KIIJ[ temmoBoro apurarens. TemmoBble IBHraTteiad u
3allUTa OKPY>KAIOUIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILEHHs SHEPTUH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habntoienue OpoyHOBCKOTO IBUXKEHUSI.
Hab6mronenne nuddysum.
HaGmronenue siBneHnii CMauYuBaHUSI M KANTMJUISIPHBIX SIBJICHUM.
Habmroienue TenioBoro pacumpeHus Tel.
V3MmeHeHune 1aBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUH WU OXJIAXKICHUU.
[IpaBuiia u3mMepeHust TeMnepaTypshl.
Bunae! Tenonepenaun.
OxunaxieHre Ipy COBEPIICHUH PaOOTHI.
Harpesanue npu coBepiieHn# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB.
. Habmotenue kuneHus.
. Habnoienue nocTossHCTBa TeMIEPATyphl MPH TJIABJICHUH.
13. Mozeny TEIUIOBBIX IBUTATEIEH.
Jlabopamopnvie pabomul u onvimot.
OMNBITHI 0 OOHAPYKCHHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHHSL.
OnBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnBITHI MO HAOTIOEHUIO TETIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEH U TBEPIBIX TEIL.
Omnpenenenue JaBiIeHUs BO3AyXa B OaJUIOHE IIIIPHIIA.
OMBITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTD JIaBIICHHUS BO3/IyXa OT €ro o0bhEMa U HarpeBaHUSI WIIH
OXJIQXKICHUSI.
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6. IlpoBepka runoresbl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIepaTyphbl.

7. Habmonenune M3MEHEHUs BHYTPEHHEH >HEPruM Teja B pe3ysibTaTe TEIUIONepenayd U padoThI
BHEIITHUX CHJI.

8. MHccnenoBanue sBieHHs TEINIOOOMEHA MIPU CMEUIMBAHUYU XOJIOIHON U ropsiueil BOJIBI.

9. OmnpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH MpH TEMIO00MEHE C HarpeTbiM
METAJUIMYECKUM IIUIINHAPOM.

10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporiecca UCIapeHusl.

12. OnpeneneHre OTHOCUTENBHON BIXKHOCTH BO3TyXa.



13. Onpenenenne yaenbHON TETIOTHI TUTABJICHHS JIb/IA.
JJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS.

Onexrpuszanus Ten. JBa pona 3IeKTpUUECKUX 3apsanoB. BzanMopaelcTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTB CHJIBI B3aUMOIEHCTBUS 3aPSKEHHBIX TEJ OT BEJIMUMHBI 3apsI10B M PACCTOSIHUS MEXKY
TeJIaMu).

OnekTpuyeckoe rmnojne. Hampsok€HHOCTh — 3JIeKTpUYecKoro mnojid. [IpuHmun  cyneprno3uuuu
JNIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexktpuyeckux 3apsaoB. DJIEMEHTApHBIA dyekTpuueckuid 3apsa. CTpoeHue aroma.
[IpoBOIHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/Ia.

ONEKTPUUECKUH TOK. YCJIOBHS CYIIECTBOBAHMUS DJJIEKTPUUECKOIO TOKA. MICTOYHMKM MOCTOSIHHOTO
ToKa. JIeHCTBHUS SJEKTPUUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOe, MArHUTHOE). DIEKTPUYECKHH TOK B
KUAKOCTSAX U rasax.

Onektpuueckas nenb. Cuia Toka. DiekTpuueckoe HampspkeHue. CONpoTHUBIIEHHE MPOBOJJIHHUKA.
VYaenpHOe conpoTuBieHue BemecTBa. 3akoH Oma Ju1s yuyactka uend. [locnenoBarenbHoe U napasienbHOoe
COEIMHEHHE ITPOBOJHUKOB.

PabGota ¥ MOLIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHma. DnexkTpuyeckue LENMud U
noTpedUTENH dIEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTostHHbIE MarHuTHL. B3aumoneicTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHoe mosie. MarHuTHoe
noJie 3eMJIM U €ro 3Ha4eHue i KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MoJjie 31EKTPUYECKOro TOKA.
[IpumeHeHne 37IE€KTPOMArHUTOB B TeXHUKE. JIefiCTBME MAarHMTHOTO IOJII Ha IPOBOJHUK C TOKOM.
DNEeKTpOABUTaTEb IOCTOSHHOTO TOKA. Mcronb30BaHue 3JIeKTpoIBUraTeNIel B TEXHUUECKUX YCTPOICTBaX U
Ha TPAHCHOPTE.

Onbrtel @apajnes. SBnenue snekrpomMarHuTHo uHAYyKIUU. [IpaBuno Jlenma. DiekTporeneparop.
CnocoObl TMOJIy4eHUS AJIEKTPUYECKOM SHEpruu. OJEKTPOCTAHLIIMM Ha BO300HOBIISIEMBIX MCTOYHHKAX
SHEpPTUH.

Hemoncmpayuu.

DJeKTpu3aius Teil.
JIBa posa 3eKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEll.
VYCTpoicTBO U IEUCTBUE SIIEKTPOCKOTIA.
DIIeKTpOoCTaTUYECKask UHTyKLIHS.
3aKOH COXpaHEHMs IIEKTPUUECKUX 3aps10B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MopenrpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKN TOCTOSIHHOTO TOKA.
JlelicTBUS 2IIEKTPUYECKOTO TOKA.
. DINEKTPUUYECKUN TOK B )KUJKOCTH.
. "'a30BbIii pazpsi.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUUECKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peoctat u mara3uH cOnpOTUBIEHUN.
. B3aumopeiicTBrue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3JIEIICHUs [TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX [10JIEH IOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.
. MarauTHoOe€ 1oJsie Toka. DIeKTPOMAarHur.
. JleficTBMe MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.
. DNEeKTpOABUIaTENb IOCTOSTHHOTO TOKA.
. UccnenoBanue ABIEHUS 3JIEKTPOMAarHUTHON UHAYKLIHH.
. Onbrter @apagest.
. 3aBUCUMOCTb HaIpaBJI€HUS UHAYKIMOHHOTO TOKA OT YCJIIOBUW €r0 BOSHUKHOBEHHMS.
. DIEKTpOreHepaTop MOCTOSIHHOTO TOKaA.

CoN LN E

NNNNNNNRPRPRPRPRPRPRERERRERR
OO P WNPFPOOONO O~ WDNPEFEO



Jlabopamopnvie pabomsl u onvimol.

ogkrwdE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOTIOEHUIO SJIEKTPU3ALUU Tl HHIYKIMEH U IPU COMTPUKOCHOBEHUHU.
HccnenoBanue qeHCTBUS SNEKTPUUECKOTO MOJIS HA MPOBOJHUKU U AUAICKTPUKH.

COopka u mpoBepKa pabOoTHI NIEKTPUIECKOMN ST MOCTOSTHHOTO TOKA.

W3mepeHnue U peryiupoBaHHUe CUIIBI TOKA.

W3mepenue u peryiupoBaHUe HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UTYILIETO YEPE3 PE3UCTOP, OT COIPOTHUBIICHUS PE3UCTOPA
Y HanpsOKEHUs] Ha PE3UCTOpE.

OnBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUECKOTO CONPOTUBIIEHUS MPOBOJIHUKA OT €T0
JUTMHBI, TJIOMIAAH MTOTIEPEYHOr0 CEYCHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HAMPSHKEHUH TPH TOCIEIOBATEIBHOM COCIUHEHUU JBYX
pPE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH NMapaJIIeIbHOM COEIMHEHUH PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

Onpenenenne MOIHOCTH AIEKTPUYECKOT0 TOKA, BBIJIEISIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT HAMPsKEHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHS TOCTOSTHHBIX MAarHUTOB.

W3y4eHre MarHUTHOTO TIOJISl TIOCTOSTHHBIX MarHUTOB TP UX O0BEIMHEHUH U Pa3JIeIICHUH.
HccnenoBanue qeHCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aUMOJIEUCTBUS KaTyIIKH C TOKOM M MarHura
OT CHJIBI TOKA U HAIPaBIIEHUS TOKA B KaTYyIIIKE.

N3y4eHne AeicTBYUSI MAarHUTHOTO 110JI1 HA IPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u usyueHue padoThl FIEKTPOABUTaTENS.

N3mepenne KITJ[ anekTpoaBUTaTeIbHON yCTAaHOBKH.

OMBITHI 110 WCCIEIOBAHUIO SIBICHUS 3JIEKTPOMATHUTHOW MHIYKIWHU: MCCIEAOBAaHUE M3MEHEHHIA
3HAYEHUS ¥ HAIMIPABJICHUS WHAYKIIMOHHOTO TOKA.



9 KJIACC

Mexanuyeckue siBJICHHS.

Mexannueckoe JBWxkeHHe. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTEIBHOCTH
MEXaHHYECKOTo IBMKEHUS. PaBHOMEpHOE MpAMOJIMHENHOE NBUX)EHHE. HepaBHOMEpHOE MpSIMOJIMHEHHOE
nBrkeHne. CpeHsis U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM J[BUYKEHUU.

Yckopenue. PaBHoyckopeHHOE npsMoiinHeiiHoe aBmkenne. CBoboHoe najgenue. Onbithl ["anunes.

PaBHOMepHOE nBMKEHME MO OKpyx)HOCTH. Ilepron m wactora oOpamieHus. JIuHeitHas U yriioBas
ckopocTH. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

Ilepsbiit 3axkon Hbrorona. Broponn 3akon Hserorona. Tperuit 3axkon Hberorona. Ilpunuun
CYHEPIIO3ULINH CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUS! CKOJIBKEHUS, CUjla TPEHUSI TIOKOsI, IpyTHe
BU/JIbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHHEe CBOOOIHOTO MajieHus. [IBuKeHne miaHeT
Bokpyr CoinHua. IlepBas kocmuueckasi ckopocTb. HeBecoMOoCTh U nieperpys3Ku.

PaBHOBecne MarepwanbHOW TOYKU. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecwe TBEpAOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynsc Tena. U3menenue umiynbca. UMnynbe cuibl. 3aKOH COXpaHEHUsl UMITyJbca. PeakTuBHOE
JBUKEHUE.

Mexannueckasi pabota U MOITHOCTh. PaboTa cun TsbkecTd, ynpyroctH, TpeHus. CBsi3b SHEPrUH U
pab6oTtel. [loTeHnManpHas SHEPrus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHInanbHas sHeprus
cxaTol mnpyxxuHbl. KuHernueckas sHeprusi. TeopemMa O KHHETUYECKOM 3HEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUN.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.

2. CpaBHeHHE IyTel U TPACKTOPUHN ABIMXKEHHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX TEJ

OTCU€Ta.

3. H3mepenHne CKOPOCTH U yCKOPEHUS TPSIMOIUHEWHOTO JBMKEHUSI.

4. HWccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO TBUKECHHS.

5. HalGnronenue ABMKEHUS Tea MO OKPYKHOCTH.

6. Habnromenune mexaHWYeCKUX SIBJICHHA, MPOUCXOAAIIUX B cucTeMe oTcuéra «Temexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCUTEIIEHO KaOMHETa (PU3UKH.
7. 3aBUCUMOCTH YCKOPEHHMS TeJla OT MacChl TeJa M ICHCTBYIOIICH Ha HETO CHJIBI.
8. HalGmronenue paBeHCTBA CHJI PU B3aUMOJCHCTBUH TE.
9. H3meHeHwue Beca Tesa MpU YCKOPEHHOM JIBUKEHUH.
10. Iepenaya ummnysbca Mpyu B3aUMOJICHCTBUHU Tell.
11. TIpeo6pazoBaHus SHEPTUH NTPU B3aUMOJICHCTBUU TEII.
12. CoxpaHeHue UMIyJbca MPU HEYIPYTOM B3aUMOICHCTBHH.
13. Coxpanenue uMmysbca npu abCONIOTHO YIIPYTOM B3aUMOICHCTBUH.
14. HaGnroeHue peakTHBHOTO JIBUKCHUS.
15. CoxpaHneHrne MeXaHUYECKON IHEPTUU TTPH CBOOOTHOM TTaICHHH.
16. CoxpaHeHnue MexaHU4eCcKOW YHEPTUH MPH JABIKEHUH Tella MO AeWCTBUEM MPYKUHBIL.
Jlabopamopnvie pabomsl u onvimol.
1. KoncTtpyupoBaHue TpakTa AJid pa3roHa W JaJbHEHIIEro paBHOMEPHOIO JBUXKEHUS IIApUKA WU
TEJIEKKH.

2. OrmpeneneHue cpeiHel CKOPOCTH CKOJBXEHUS OpycKa WM JABMXKEHHUS IIapUKa MO HAKJIOHHOMN
IUIOCKOCTH.

3. Ompenenenue yCKOpeHHs TeJa MPU paBHOYCKOPEHHOM JBUKCHHH 110 HAKIIOHHOW TIIOCKOCTH.

4. HWccnenoBaHue 3aBUCUMOCTH ITyTH OT BpEMEHH IIPH PaBHOYCKOPEHHOM JIB)KEHUH 0€3 HauaJbHOU
CKOPOCTH.



5. TIpoBepka rumoTe3bl: €CIM MPH PABHOYCKOPEHHOM JBIKCHHHM 0€3 HadadbHOW CKOPOCTH MYyTH
OTHOCSTCS KaK psJl HEYETHBIX YMCEIl, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHHU OJIHHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJILHOTO JIABJICHHUSL.
Omnpenenenne KodhUITMEHTA TPESHUS CKOIBKCHHSL.
OnpeneneHue XECTKOCTU TPYIKUHBI.
Onpenenenre pabOTHI CHIBI TPEHUS MPH PABHOMEPHOM JIBIKCHHU Tella MO TOPU3OHTAIBHOM
MOBEPXHOCTH.

10. Ompenenenrie pabOTHI CHITBI YIIPYTOCTH TIPH TIOIBEME IPy3a C UCTIOIH30BAHUEM HETIOABHKHOTO U

[MOABMKHOTO OJIOKOB.

11. 3y4yeHwue 3aK0OHA COXPAHEHUS YHEPTUH.

MexaHu4ecKHe KoJIeOaHUs H BOJTHBI.

© N>

Konebarensnoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHOJ], YaCTOTa, aMILTUTYAA.
MaremaTtnueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpalienue 3ueprun npu KojaedaTeaIbHOM ABUKEHUU.
3aryxaromue koneOanus. BeiHykaennbie koneOanus. Pezonanc. Mexannueckue BoiHb. CBOHCTBa
MeXaHWYECKUX BOJH. [IposiosibHbIE U TONEpeyHble BOJIHBI. [[11MHA BOJIHBI U CKOPOCTH €€ pacpOCTPAaHEHUS.
MexaHu4eckue BOJHBI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.
3ByK. 'poMKOCTh 3ByKa U BeicoTa ToHAa. OTpaykeHue 3Byka. MudpasByk u ynpTpa3ByK.
Hemoncmpayuu.
Habmonenue xonebanuii Tesn nos 1eHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY’KUHE.
HaGroieHne BIHY XK ICHHBIX KOJIeOaHUH U pe30HaHca.
PacmipocTpanenue npoAoabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
. AKyCTHYeCKUl pe30HaHC.
Jlabopamopnvie pabomsl u onvimol.
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OnpezeneHne 4acTOThI U MIEPHOA KOJIeOaHUH MaTeMaTHYECKOTO MasITHUKA.
OnpezneneHue 4acTOTH U MEpHOA KOIeOaHUH PYKUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH NIEpH0/ia KOJeOaHN OABEIIEHHOTO K HUTH Ipy3a OT IJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHUH MPYKUHHOTO MasTHUKA OT MAacChI Tpy3a.
[TpoBepka HE3aBUCHMOCTH TIeproJIa KoJIeOaHH Ipy3a, MOIBEHIEHHOTO K HUTH, OT MacChl Ipy3a.
OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD NIEPHO0/1a KOJIeOaHUH MPYKUHHOTO MasiTHUKA OT MaCChI
rpy3a U )KECTKOCTU IIPY>KUHBI.

7. W3mepeHue yCKOpeHHUs] CBOOOHOTO TaCHUSI.
DJIEKTPOMATrHUTHOE T10JIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

ogkrwdE

DNEKTPOMAarHuTHOE I0JIe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBA JIEKTpOMarHuTHeIX BOJH. [llkana
AIIEKTPOMArHUTHBIX BOJIH. Vcrionb30BaHKe 31EKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupojia ceeta. CKopocTh cBeTa. BOHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CsoiicTBa 371€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBa CBETA.

Jlabopamopuwvie padbomot u onvimol.

1. H3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOMIIBHOTO Tene(oHa.

CBeToBbIE SIBJICHUS.

JlyueBas mozpens cBera. Mcrounuku cBeta. lIpsMmonuHeliHoe pacnpocTpaHEHHE CBETa. 3aTMEHUs
Comnna u JIynsl. Otpaxkenue cBeta. [1mockoe 3epkano. 3akoH OTpa)KEHHUs CBETA.

[Ipenomnenue cBera. 3akOH mpenomieHusi cBera. [lomHOe BHYTpeHHEE OTpa)K€HUE CBeETa.
Hcnonp30Banne NOJHOTO BHYTPEHHETO OTPAXKEHMS B ONTHUYECKUX CBETOBOJAX.

JIunza. Xon myueit B mun3e. Onrudeckas cuctema oToarnmnapaTta, MUKpPOCKOIa U Tesneckomna. ['na3 kak
onTHYecKas cucteMma. bu3opykocTs U JanbHO30PKOCTb.

Pasznoxxenune Oemoro cBera B cmektp. OmnbiTel HbtoToHa. CrokeHWE CHIEKTpajibHBIX IIBETOB.
Hucniepcus csera.



Hemoncmpayuu.

[IpsamonuHeitHOE pacIpOCTpaHEHUE CBETA.

OtpakeHue cBera.

[Tonyuyenne n300paxxeHuil B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTHYecKu CBETOBOI.

Xon stydeit B cobuparomei JuHse.

Xox J1ydeil B paccenBarollel JIMH3E.

[Tomyuenue n300pa>keHUIA ¢ TTOMOIIIBIO JTHH3.

[Tpunun neiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

10 Mozens riasa.

11. PaznoskeHue OEI0To CBETA B CIICKT.

12. Tlony4yenne 6enoro cBeTa NMpH CIOKESHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnvie pabomul u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yrila OTPaKE€HUsSI CBETOBOI'O JIyda OT yIJla Ia/JeHus.
2. Hzydenue xapaKkTepUCTHK M300paXeHUs IPeMETa B IIIOCKOM 3epKaJie.

3. HccrnenoBanue 3aBUCHMOCTH yTIIa MPEJIOMIICHHSI CBETOBOTO JIy4a OT yrIJjla MajJeHHus Ha TPaHUIE

CoNOrLDE

«BO3IyX—CTEKIIOM.
[Tomrydenue n300pakeHUid ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

Omnpenenenne HOKyCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH THH3HI.

OMnBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. OmbITHI IO BOCHIPUSTHIO 1IBETA MTPEIMETOB MPHU UX HAOIIOIEHUH Yepe3 I[BETOBbIC (DUIBTPHI.

o o s

KBaHTOBBIE IBJICHHS.

OmnpiTel Pezepdopaa u nnanerapHas Moens aroma. Mozens atoma bopa. Mcnyckanue u norunonienne

ceera aroMoM. KBaHTHI. JIMHEWYaThIe CIEKTPHI.

PannoaktuBHOCTh. Asbda, 6eTa- u raMMa-uznyudeHus. CTpoeHre aromMHoro siapa. Hykiaonnas Mmozens

aToMHOro sapa. M3oronel. PannoaktusHeie npespamenus. Ilepuon noypacnana aToOMHBIX s1€p.

sanep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsAT0BOTO M MAacCCOBOTO YMCEN. DHEPTUs CBSI3U aTOMHBIX
Cas13p Macchl U dHepruu. Peakuuu cunTesa u aenenus saep. crounuku sneprun ConHIa U 3BE3.
Snepnas sHepretuka. JIedcTBUS paguoOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTaHU3MBbI.
Hemoncmpayuu.

CrexTpsl U3JIy4eHUS U TIOTJIOMICHHUS.

CrieKTphl pa3IMyHbIX Ta30B.

CnekTtp Bomopoa.

Habmtonienue TpexoB B kamepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOIIMX U3ITYUEHUH.

Perucrpanus uzinydeHus IpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

JIa6opamoprte padomul u onvimol.

1. HalGnromeHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYYCHHUS.

2. HWccnemoBaHue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIILI ITI0 TOPMO3HOMY Iy TH (110 poTorpadusim).
3. H3mepenwne paanoakTUBHOTO (hoHA.

IToBTOpHTEILHO-0000IAOIINIT MOLYTb.

[ToBTOpPUTENEHO-0000MAOIUKA  MOAYJIh TpPETHA3HAYCH JUIS CHUCTEMATHU3allud W 0000IIeHUs

o0k~ wnE

IPEIMETHOTO COJICPKAHUS U ONbITA AEITEIBHOCTH, IPHOOPETEHHOTO MTPU U3yUEHHH BCETO Kypca GU3UKH, a
TaKXKe JUIsl MOJTOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY MO (QHU3UKE A 00ydarommxcs,
BBIOPABILIUX ATOT yUYEOHBIH MpeIMeT.

HpI/I N3YUCHUHU JAaHHOI'O MOAYJIA PCATIU3YIOTCSA U CUCTEMATU3HUPYIOTCA BUABI ACATCIIBHOCTHU, HA OCHOBC

KOTOPBIX 00€CreynBaeTCsl JOCTHKCHHE NPEIMETHBIX W METalpPEeIMETHBIX IIAaHUPYEMBIX Pe3yJbTaTOB
00ydeHusi, popMHUPYETCSI €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB HMCCIEAOBAHUS
SBIICHUN TPUPOABI U TEXHHUKH, OBJAJEHUE YMEHHSIMH OOBSCHATh (DU3MUECKHE SBICHMS, MPUMEHSS
MIOJIyYCHHbBIE 3HAHMS, PEIIATh 3a/1a4H, B TOM YHCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.



[IpyHOMNIAABHO JEATEIBHOCTHBIM XapakTep AAHHOIO pasjeia peaau3yercs 3a CY€T TOro, 4ro
o0yyaromuecs BbIIOIHSIIOT 3aJaHHs, B KOTOPBIX UM IIPEJIaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHWN pAcMO3HAaBaTh M HAYYHO OOBSCHATh (PU3UUECKUE SIBICHUS B
OKPY’KaIOIlleH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJblI UCCIICAOBAHUS (PU3NUECKUX SIBIICHUM, B TOM YHCIE IJs MPOBEPKU
TUIOTE3 U TIOJYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HAy4HBIE OCHOBBI HAN0OJI€€ BaXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHil, HalpuMep,
MPAKTHUYCCKOIr'0 HCIIOJb30BAHUA PaA3JIMYHBIX HCTOYHHUKOB SHCPIrUM HA OCHOBC 3aKOHA MNPCBpaAlICHUA H
COXPAHEHHUS BCEX U3BECTHBIX BUI0B DHEPIHUH.

Kaxnas u3 TeM AaHHOrO MOJIyJs BKJIIOYACT SKCHEPUMEHTAJIbHOE MCCIEOBAaHUE 0000IIaromero
xapakTepa. Moayb 3aBepIaeTcs IpoBeIeHUEM JUarHOCTUUECKOM U OIIEeHOUYHOM paboThl 32 Kypc OCHOBHOTO
o01m1ero o0pa3oBaHusI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NPOTPAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne ¢u3ukM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HANpaBlICHO Ha JOCTIKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

B pesynprare nzyuenus Gpu3nKy Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHus y 00ydaronierocs OyayT
c(OpMHUPOBAHBI CIETYIOIIUE JTUYHOCTHBIEC PE3YJIbTAThl B YACTH:
1) naTPHOTHYECKOr0 BOCIIUTAHUA:
- IPOSIBJICHNE MHTEPECa K HICTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (hU3NYECKON HAYKH;
- IEGHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB;
2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
- TOTOBHOCTh K AQKTUBHOMY YYaCTHIO B OOCYXXICHHU OOIIECTBEHHO 3HAYMMBIX U ITHUYECKHX MpPOOIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKECHUN (PU3UKY;
- OCO3HAHHME BaKHOCTU MOPAIbHO-ITUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;
3) 3cTeTHYECKOI0 BOCTIUTAHUS
- BOCIIPHUATHE 3CTETHMYECKMX KadecTB (pU3MyecKod HayKu: €€ TapMOHHMYHOTO IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 MO3HAHHUS:
- OCO3HAHHUE LIEHHOCTH (PU3MUYECKON HAyKHU KaK MOIIHOTO MHCTPYMEHTA IM03HaHHUs MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTH, BA)KHEUILIEH COCTaBISAIOIIEH KYJIBTYPBbI;
- pa3BUTHE HAYYHOU JH0O03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON e TEIbHOCTH;
5) ¢popMupoBaHus KyJbTYPhI 310POBbSI U IMOIHOHAILHOIO 0J1ATOIOTYYHsI:
- OCO3HaHHUE IIEHHOCTU 0e30IacHOro o0pas3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE, BaXKHOCTHU
npaBuil 0€30MacHOro IOBEJEHUs Ha TPaHCHOPTE, Ha JOporax, C D3JIEKTPUYECKUM U TEIJIOBBIM
000pyI0BaHNEM B JOMAIIHUX YCIOBUSIX;
- c(OPMHPOBAHHOCTh HaBbIKA pedUIEKCHH, NIPU3HAHNUE CBOETO IpaBa Ha OLIMOKY M TaKOro K€ IpaBa y
JpyToro 4ejaoBeKa;
6) TPy10BOr0 BOCIIUTAHUA:
- aKTUBHOE Y4YacTHE B PEIICHUU NPAaKTHUYECKUX 3a/4ay (B paMKax ceMbH, 00pa3oBaTeNbHON OpraHu3aluy,
ropoja, Kpast) TEXHOJIOIMYECKO! M COLMaIbHON HAIIPaBICHHOCTH, TPEOYIOIINX B TOM YHCIE U PU3NUECKUX
3HAHUIA;
- HHTEpeC K MPAKTUYECKOMY H3Yy4EHHUI0 Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOI;
7) 3KOJIOTM4eCKOT0 BOCIIMTAHMS
- OpHEHTAIMs] Ha IPUMEHEeHHe (GU3NYECKUX 3HAHUM I pelleHus 3aa4 B 00JacTH OKpY’KaIoUIe cpeasbl,
IUTAHUPOBAHMSI ITIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCIEACTBUN I OKPYXKAIOLIEH Cpenbl;
- OCO3HaHME IMT00ANBHOTO XapaKkTepa 3KOJOIrHUECKUX MpoOIeM U MyTel ux pereHus;
8) aganTanuu K M3MEHSIOIIUMCH YCJIOBUSIM COLMAJIBHOM ¥ NIPUPOIHOM Cpeabl:
- NOTPeOHOCTh BO B3aUMOJAEHCTBUM IIPH BBINOJIHEHUM MCCIEJOBAaHUN M IPOEKTOB (hu3nueckon
HaMpaBJIEHHOCTH, OTKPBITOCTb OMbITY M 3HAHUAM JIPYTHX;
- IOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO JIEATENbHOCTb;
- OTpeOHOCTH B (HOPMUPOBAHNH HOBBIX 3HAHHIA, B TOM 4Hcie HOpMYyTUPOBATh UACH, IIOHITHS, TUTIOTE3BI O
¢buznyecKux 0ObEKTAX U SIBJICHUSX;
- OCO3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 0071aCTH (PU3UKY;
- IUTAHUPOBAHKME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;
- CTPEMJICHUE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3U IPUPO/IBI, OOIIECTBA U IKOHOMHKH, B TOM YHCJIE C
HCIOJIb30BaHUEM (PUBNYECKUX 3HAHMIA;
- OIICHKAa CBOMX JAEHCTBMM ¢ Y4Y€TOM BIMSHHUS HAa OKPYKAIOLIYI0 CpeLy, BO3MOXHBIX IJI0OOATbHBIX
IIOCJIEICTBUM.



METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbprate ocBoeHus mporpamMmbl Mo (QHU3MKE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS Y
oOyuJaromerocss OyayT copMUpOBaHEI MeTampeAMeTHbIE Pe3yJbTaThl, BKIIOUYAIONINE MMO3HABATEIHHBIC
yHHUBEpcajbHble yueOHbIE JEWCTBUA, KOMMYHHMKATHBHbIE yHHMBEpCalbHbIE Yy4yeOHbIE JIEHUCTBUSA,
peryIsTUBHbIE YHUBEpCAIbHbIE YdeOHbIE TEHCTBUSI.

Ilo3HaBaTeabHbIE YHUBEpPCAJIbHBIC yqeﬁnble JelCcTBUA

Ba3oBble JJornuyeckue geiicTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYIECTBEHHbIE IPU3HAKN OOBEKTOB (SBJICHHN);

yCTaHaBJIMBATh CYILECTBEHHbIM NpPU3HAK KiIacCU(UKALMK, OCHOBAaHUA JUIsl 00OOLIeHUs W
CpaBHEHMS;

BBISIBJIATh 3aKOHOMEPHOCTH UM IPOTUBOpPEUMs B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSIM;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3U IPU M3YyYEHUM (PU3MYECKHUX SIBICHUH U MPOLECCOB,
JieNaTh BBIBOJBI C MCIIOJIB30BAaHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh
TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIHYUH;

CaMOCTOSITENIHO BBIOMpaTh cmoco0 pemeHus ydeOHOM (u3ndyeckod 3agaun (CpaBHEHUE
HECKOJIbKMX BAapHAHTOB pEIICHUs, BHIOOP HanOosee MOIXOISIIETO C YYETOM CaMOCTOSITEIHHO
BbIJICJIEHHBIX KPUTEPHEB).

Ba3zoBrbIe ucciaenoBareLCKHe eliCTBUSA.

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI UHCTPYMEHT ITIO3HAHNUS,

MPOBOAMTH IO CAaMOCTOATEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXHBIM (u3nyeckuit
HKCIEPUMEHT, HEOOJIBILIOE UCCIIeI0BaHUE (PU3UYECKOTO SIBJICHUS;

OLICHHWBAaTh HAa TPUMEHHUMOCTb M JOCTOBEPHOCTh HWH(GOpPMALMIO, TMOIYYEHHYI0O B XOJe
UCCIIEA0BAHMS WIH DKCIICPUMEHTA;

CaMOCTOSITENIbHO  (hOpMyJIMpOBaTh OOOOINEHHS M BBIBOJABI MO pe3yjibTaTaM HPOBEIEHHOTO
HaOJII0IEHUS, OMbITA, UCCIIEI0BAHMS;

IIPOTHO3UPOBATh BO3MOXKHOE JajbHENIIee pa3BUTHE (PU3NUECKUX MTPOLIECCOB, a TAKXKE BbIIBUraTh
HPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paborta ¢ undopmanmeii:

MIPUMEHSTH Pa3IMYHbIE METOBI, HHCTPYMEHTHI M 3aIIPOCHI IPU MTOUCKE U 0TOOpEe MHPOPMALINHU WITH
JAHHBIX C YU4ETOM MpEeAIOKEHHON yueOHO! (PU3NUeCcKOi 3a1auu;

aHaJIM3UPOBATh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATh MH()OPMAIMIO PA3THYHBIX BUIOB U
(dbopM TpeICTaBICHNUS,

CaMOCTOSITENIFHO ~ BBIOMpAaTh  ONTUMAIbHYI (GOpMy TpeAcTaBiIeHUs HWHPOpPMALUU U
WLTIOCTPUPOBATH pelIaeMble 3aJa4l HECTIOKHBIMU CXEMaMH, JMarpaMMaMH, HHOH rpaMKoi 1 nX
KOMOHMHALIUSIMH.

KoMMyHUKATHBHBIE yHHBepcaJlbHble Y4eOHbIe 1elCTBHA:

B XoJle OOCyXIeHHs yueOHOro Marepuana, pe3yjibTaToB JIa0OpPaTOPHBIX PabOT M MPOEKTOB
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KJaeMOW TEeMbl W BBICKA3bIBATh HJIEW, HAIICJICHHBIE Ha
pelieHune 3a1a4u U MojiJep>Kannue 01aroxenareIbHOCTH OOIIEHNUS;

COIIOCTABJIATh CBOU CYXKJIEHUS C CYXKICHUSMHU JAPYTUX YYaCTHUKOB JAHajora, oOHapyXUBaTh
pa3IM4Ke U CXOJICTBO MO3ULIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

myOJMYHO TMPEACTaBIATh PE3yJbTaThl BBINOJIHEHHOTO (PU3MYECKOrO OMbITa (SKCIEPUMEHTA,
HCCJICIOBAHMS, TIPOEKTA);

MMOHUMATh U MCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIUBUIyATBHOU PaObOTHI MPU PEIICHUN
KOHKPETHOU (PU3NIECKOI MTPOOIIEMBI;



MPUHUMAThH L€ COBMECTHOM AESATENIbHOCTH, OPraHU30BBIBATh ACHCTBUS MO €€ JOCTHKEHHIO:
pacnpenesnsaTb poiau, 00Cy)aaTh MPOIECCh U PE3YIbTaThl COBMECTHOM PabOThI, 0000111aTh MHEHUS
HECKOJIBKUX JTIO/ICH;

BBITIOJTHSITH CBOIO YaCTh paOOThI, JOCTUTAsI KAYECTBEHHOTO pe3yJIbTaTa 10 CBOEMY HAMPABIICHUIO U
KOOPJMHUPYS CBOU ACHCTBUSI C IPYTMMHU WICHAMU KOMaH/IbI;

OLICHHMBAaTh KayeCTBO CBOET0 BKJaJa B OOMIMIA MPOAYKT MO KPUTEPHSIM, CaMOCTOSTEIHHO
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerHﬂTI/IBHLIe YHuBEpPCAJIbHbLIC y‘leﬁﬂble JeHCcTBHUA

Camoopranuszanms:

BBISBJIAT IPOOJEMBl B JKU3HEHHBIX M YYEOHBIX CHUTyalusX, TPeOYyIOIUX JUIs peIIeHUs
(bu3nvecKux 3HaHUM;

OPHEHTUPOBATbCA B PA3IUYHBIX IMMOAXOJAaX HPUHATHS peleHUH (MHIUBUIyalbHOE, NMPHUHATHE
pellIeHus B IpyIe, IPUHITHE PELLICHUI TPYIIOi);

CaMOCTOSITEJIHO COCTABJIATh AJITOPUTM peleHHs! (PU3NYECKOH 3a/1a4M I MJIaHa UCCIIE0BaHMS C
y4ETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh IMIpeiaracMble
BAPUAHTHI PELICHUN;

7enaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJIb, IMOLMOHAJbHBINA HHTEJLJIEKT:

JaBaTh aJ€KBAaTHYIO OLIEHKY CUTYallly M peAsaraTh IiaH €€ N3MeHEHUS,;

OOBSICHATh TPUYMHBI JOCTH)KEHUS (HEAOCTIDKEHHSI) PE3YJIbTaTOB JESATEIHHOCTH, AaBaTh OLICHKY
nproOpPEeTEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHBHI B JEATENBHOCTh (B TOM 4YHCIE B XOJA BBINOJHEHUS (HU3UIECKOTO
WCCIIEIOBAaHUS WM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIIUXCS CHUTyalui,
YCTaHOBJIEHHBIX OMINOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3YNIbTaTa M U YCIOBHSAM;

CTaBUTh ce0s Ha MECTO APYroro 4ejJoBeKa B XOJe CIopa WU JUCKYCCHH HAa HAYYHYIO TeMY,
NOHMMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYTOro;

NpU3HABATh CBOE MPABO HA OMIMOKY NMPH PEUICHUH (U3NYECKUX 3a/1a4 WM B YTBEP)KIACHUIX Ha
Hay4YHBIE TEMBI M TAKOE K€ MPaBO JPYTroro.



HNPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 7 kiiacce MmpeiIMeTHbIE pe3yJabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpPaXkaThb
c(OpMUPOBAHHOCTH Y 00yUaIOLUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XUMHUYECKUE SIBJICHUS, HAOII0OeHIE, SIKCIIEPUMEHT, MOJEIb,
TUNOTe3a, eAUHUIIBI (U3NYECKUX BEJIIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHMS BellecTBa (TBEpIOeE,
KUJIKOE, Ta3000pa3HOe), MEXaHMYECKOe ABM)KEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE),
TPAeKTOpHs, paBHOJCHCTByOImas cwia, naedopmamus (ympyrasi, IDIacTHYECKas), HEBECOMOCTb,
COOOIIAIONTUECS COCY/IBI;

pa3nuuath sBieHus (auddy3us, TEemaoBoe NBIKEHUE YaCTHI] BEUIECTBAa, PAaBHOMEPHOE JIBHYKEHUE,
HEpPaBHOMEPHOE ABM)KECHUE, MHEPLHUs, B3aMMOJICHCTBHE TeJ, paBHOBECHE TBEPIBIX TENl C 3aKpPEIUIEHHOMN
OCBIO BpAIlIEHUs, epeiada JaBICHUsS TBEPABIMU TeJIaMH, KUAKOCTSIMH M ra3aMu, aTMoc(epHoe AaBiIeHHE,
TJIaBaHUE TeJl, TPEBPAIICHUS] MEXaHUYECKOW YHEPTUH) 110 ONMMCAHMIO X XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MYECKUX SBICHUN B OKPYKAIOIIEM MHPE, B TOM YHUCIIEC
dusnyeckue SBICHUS B MPHUPOJC: MPUMEPHI ABMKCHUS C PA3TUYHBIMU CKOPOCTSIMHU B KUBOW M HEKUBOU
MPUPOJIE, NCUCTBUE CWJIBI TPEHHS B MPHUPOJE M TEXHHUKE, BIUSHUE aTMOCHEPHOTO JABJICHHUS Ha >KHBOM
OpraHu3M, IUIaBaHHE PbIO, pPbIYard B TeJE 4YeJIOBEeKa, MPH ITOM NEPEeBOAUTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIAICISATE CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3NIESCKUX SBICHUM;

OTMHCHIBATh M3yUYEHHBIC CBOWCTBA TeN U (U3UYECKUE SIBICHUS, UCTIONB3YS (PUINUECKUE BEIUUMHBI
(Macca, 00BbEM, MIIOTHOCTh BEIIECTBA, BpEeMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTrOCTH, CUia
TSOKECTH, BEC Tella, CHJIa TPEeHHs, JaBlieHue (TBEPAOro Tena, *HUAKOCTH, Ta3a), BHITAIKUBAIOLIAS CHUIIA,
MEXaHW4YeCcKas padoTa, MOIIHOCTh, IJIEUO CHIJIBI, MOMEHT CHIbI, KOA((HUIIMEHT IMONe3HOr0 ACHCTBHS
MEXaHU3MOB, KHWHETHYECKass M TMOTCHIMAJIbHAs SHEPIHsi), TNPHU OINHUCAHUM TPABHWIHHO TPAKTOBATh
(bu3UYEeCKUI CMBICI UCTIONB3YEMBIX BEJTUYHMH, UX 0003HAUEHUS U €IUHULIBI (PU3NYECKUX BEJIMUNH, HAXOIUTh
dbopMyIbl, CBS3BIBAIOUINE JaHHYIO (DU3MYECKYI0 BEJIMYUHY C JPYTUMH BEIMYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE ABJICHUS U MPOLECCHI, UCIOIb3Ys MPAaBUIIA CIOXKEHUS
cul (BAOJb OHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHS pblyara
(6110Ka), «30710TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHs] MEXaHUYEeCKOW HHEpruM, MpHU 3TOM JaBaThb
CJIOBECHYIO (POpPMYIMPOBKY 3aKOHA U 3alUCHIBATh €T0 MaTEMATHYECKOE BhIPaXKECHHE,

OOBSACHATH (PU3UYECKHUE SIBICHUS, IPOIIECCHI M CBOMCTBA TEJ, B TOM YUCJIC M B KOHTCKCTE CUTYyalui
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE
n3 1-2 JOTrMYEeCKHUX IIaroB ¢ OMOpPOM Ha 1—2 M3YUYEHHBIX CBOMCTBA (PM3MUYECKHUX SBJICHHH, (DPU3NUECKUX
3aKOHa WJIM 3aKOHOMEPHOCTH;

pemare pacuéTHbie 3amaud B 1—2 AeWCTBHS, WCHONB3YysS 3aKOHBI W (DOPMYIIBI, CBSI3BIBAIOIIUE
¢dusnyeckue BEMYMHBI: HA OCHOBE aHaIM3a YCJIOBHUS 33aJauM 3alHChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh
dbuznyeckue BeIMUMHBI B ()OPMYIIBI U TIPOBOJIUTE PACUEThl, HAXOJIUTh CIPABOYHBIE TaHHBIE, HEOOXOIUMBIE
JUTSL pEIICHUs 3a]1a4, OIICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (DPU3HUECKOI BEIIUUMHBL;

pacrno3HaBaTh MPoOIEMBbI, KOTOPBIC MOKHO PEIIUThH MPU MOMOIIHN (PU3HUECKUX METOJIOB, B ONTUCAHHUH
UCCJIEJIOBAHMS BBLICIATh MPOBEPSIEMOE MPEANONOKeHHE (TUIIOTE3y), pazaudaTh U HHTEPIPETHPOBATH
MOJTyYEHHBIN Pe3yNbTaT, HAXOIUTh OITMOKH B XOJI€ OTIBITA, JIENATh BBIBOJIBI 10 €T0 pe3yibTaTaM;

MPOBOJMTH OIBITHl IO HAOMIONECHUI0 (PU3NYCCKUX SBICHUA WIM (PU3NIECKUX CBOWCTB TEIl:
bopMyIHpPOBaTh MPOBEPSIEMBIE MTPEIOJIOKECHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHUS,
3aMUCBIBaTh XOJ OIBITAa U (POPMYITHUPOBATH BHIBOIBI;

BBITIOJTHATH MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tela, 00bEMa, CHUIIBl U TeMIIEpaTypPhI C
UCTIOJIb30BAaHUEM AaHAJIOTOBBIX M IU(POBBIX MPHOOPOB, 3aMHUCHIBATH TOKAa3aHUS MPUOOPOB C YYIETOM
3aJJaHHOI a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH;

IPOBOJMTH MCCIIEA0BAHNE 3aBUCUMOCTH OJJTHOU (PU3NYECKOM BEIMUMHBI OT IPYTOi C HCIOJIb30BaHUEM
OpSIMBIX M3MEpPEHUH (3aBUCHUMOCTH IyTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHHU JBIKEHHUS Tena,
CWJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEN Tel U HE3aBUCUMOCTU CHIIBI



TPEHUs OT IUIOUIA/M CONPUKOCHOBEHHUS TEJI, CUJIbl YIPYTOCTH OT yAJUHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH
CHJIBI OT 00bEMa NMOTPpyKEHHOM YacCTH Tesla U OT IUIOTHOCTHU JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
TeJa, OT TIIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEeJO0, YCIOBUH IJIaBaHUs TeJ, YCIOBUM paBHOBECHs pblyara u
0JIOKOB), y4acTBOBaTh B IUIAHUPOBAHHWU Y4YEOHOIO HCCIIEJJOBaHMs, COOMpaTh YCTAHOBKY W BBINOJIHSTH
U3MEpPEHUs], clefysl NpPEeIVIOKEHHOMY IUIaHy, (UKCHUpPOBATh pe3yJbTaThbl IOIYYEHHOW 3aBHCHUMOCTHU
(¢u3nUecKux BEIMYUH B BUJAE IPEUIOKEHHBIX TaOIMII M TpadHKOB, J€NaTh BBIBOABI 10 pe3yJbTaTaM
UCCIIEJIOBAHMS;

IPOBOJAMTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMUYMH (IUIOTHOCTH BEIIECTBA JKMJKOCTH U
TBEPAOTO Teja, CUJIA TPEHHs CKOJIBKEHUS, JaBJICHHE BO3/1yXd, BBITAJKUBAIOIIAS CHJA, ACHCTBYIOLIAs Ha
HOrpyKEHHOE B JKUJIKOCTh TeN0, KOAX(PQHUIMEHT IOJIE3HOTO JEHCTBUSA MPOCTHIX MEXaHU3MOB), CIIEIys
NPEeJI0KEHHON MHCTPYKLMU: TPU BBITOJHEHUH W3MEPEHUH COOMpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY U
BBIUUCIIATh 3HAUEHNE UCKOMOW BEJIMYHHBI;

coOiroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1a00opaTOpHBIM 000pYI0BaHUEM;

yKa3blBaTh MNPUHIUMBI JACHCTBHS TNPHUOOPOB M TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOIAIOIINECs] COCYAbl, 0apoMeTp, phluar, MOIBUKHBIN U HETIOABIKHBIN OJIOK, HAKIIOHHAS
IJIOCKOCTB;

XapaKTepU30BaTh PUHIIMIIBI JEHCTBUS N3YUEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOH Ha
UX ONHMCaHUsA (B TOM YHMCIIE: MOJUIMITHUKH, YCTPOHCTBO BOAOIPOBOA, THAPABIMYECKHH Mpecc, MAaHOMETD,
BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), HCIOJIb3Ys 3HAHMS O CBOWCTBaX (U3MYECKUX SBICHUH U
HeoOXouMble (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHl (HAXOOUTh WHGPOPMAIHMIO O MPHMEpax) MPAKTHYECKOTO HCIOIb30BAHUS
¢u3nueckux 3HAHWM B MOBCEJHEBHON XKM3HM [ oOecreyeHHs Oe30MacHOCTU IpH OOpalleHuu C
npubOpaMu U TEXHUYECKUMHU YCTPOICTBaMU, COXPAHEHUS 3J0POBbS U COOIIOIEHUS] HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpeE;

OCYLIECTBIISATh OTOOpP HMCTOYHMKOB HH(popmanuu B HHTepHETE B COOTBETCTBHM C 3aJaHHBIM
IIOMCKOBBIM 3aIllpOCOM, HAa OCHOBE HMEIOUIMXCS 3HAHUUW U IYTEM CPAaBHEHHUs DPA3JIMYHBIX HMCTOYHUKOB
BBLJICJIATH MH(POPMAIUIO, KOTOpast ABISETCS MPOTUBOPEUMBON MIIM MOXKET ObITh HEJOCTOBEPHOIA;

UCIIOJIb30BAaTh MPH BBIIIOJIHEHUU YY€OHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JINTEPATYPY (PU3UUECKOTO
COJZIep’KaHus, CIIPaBOYHbIE MaTEpUasbl, pecypchl ceTH MIHTepHET, BIaAeTh NpUéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus MHYOPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCbMEHHBIE U YCTHbIE COOOIICHUS HAa OCHOBE 2—3 MCTOYHUKOB
UHPOpMAIUU (PHU3UYECKOTO CONEpXKaHHsI, B TOM YHWCIE NYOJMYHO [eaTh KpaTKhe COOOUICHUS O
pe3yibTaTax IMpOEKTOB MM Y4eOHBIX MCCIEJOBAHUM, NMPU 3TOM TPAMOTHO MCIIOJIb30BaTh WM3Yy4YEHHBIN
MOHATUHHBIN anmapart Kypca (GU3UKH, COTPOBOXKIATh BBICTYIICHHUE TTPE3CHTAIIUCH;

IpU BBINOJHEHUH YYEOHBIX NMPOEKTOB M MCCIEJOBAHUM paclpelesaTh O0S3aHHOCTH B TpyMIe B
COOTBETCTBUM C IIOCTaBJICHHBIMHU 3aJauyaMH, CJIEAWTh 32 BBINOJIHEHHWEM IUIaHA JEHCTBUM, aJEKBATHO
OLICHUBAaTh COOCTBEHHBIH BKJAJ B  JEATEIbHOCTh TPYMINbI, BBICTPAaUBaTh KOMMYHHUKAaTUBHOE
B3aMMOJICMCTBHE, YUNTHIBAsi MHEHHUE OKPYKAIOIIHX.

K konmy oOyuenusi B 8 kiiacce mpeaMeTHbIC pe3yJabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpPaXKaThb
c(hOpMUPOBAHHOCTD Y OOYYAFOIITNXCSI YMECHHM:

WCIIOJIb30BaTh TOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KEHHUE aTOMOB U MOJEKYI,
arperaTtHhIC COCTOSIHUS BEIIECTBA, KPUCTALITMYECKHE U aMOP(HBIC Tella, HACHIIICHHBI U HEHACBIICHHBIN
nap, BJIAXKHOCTh BO3JlyXa, TEMIIepaTypa, BHYTPEHHSSI HHEPrUs, TEIJIOBOM JIBUraTeib, 3JIEMEHTAPHBIN
SJICKTPUICCKUN 3apsifl, PJICKTPUIECKOE T0JI€, TPOBOJIHUKN U AUDIICKTPUKH, TTOCTOSHHBIA AICKTPUICCKUN
TOK, MATHUTHOE TIOJIE;

pasnuuaTh sIBJICHUS (TEIJIOBOE pAcIIMpEHHE M CXKaTue, TeIionepenaya, TEIIOBOE paBHOBECHE,
CMauyuBaHUE, KaNWUIAPHbIE SBJICHUS, UCHNApPEHUE, KOHACHCAIUs, IUIABJICHHE, KPHUCTAILTU3ALIMS
(oTBepaeBaHUE), KUMNEHUE, TeIuionepeaada (TerIonpOBOAHOCTb, KOHBEKIIHS, M3TYyUYCHHUE), DJICKTPHU3ALUS
TeJ, B3aUMOJICUCTBUE 3aps/IOB, AEHCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aUMOJIEHCTBHE
MarHuTOB, JE€UCTBME MArHUTHOTO TOJs Ha MPOBOJHHMK C TOKOM, 3JIGKTPOMAarHUTHasi WHIYKIHUA) IO



OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JTaHHOE (U3HUECKOE
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NYECKUX SBICHHUHA B OKPY’KAIOIIEM MHUpPE, B TOM YHCIIE
dusznyecKkue SBICHUS B TMPUPOJC: MOBEPXHOCTHOE HATSDKCHHE WM KAIMMJUIAPHBIC SIBICHUS B TIPHUPOJIE,
KpUCTAJUIBI B IIpupojie, u3inydenre CoiHIla, 3aMep3aHrue BOJOEMOB, MOpPCKUE OpHu3bl, 00pa3oBaHUE POCHI,
TyMaHa, HMHes, CHera, JJeKTpUuYecKHue SBJICHUS B aTMocdepe, 3JIEKTPUYECTBO IKHUBBIX OPraHU3MOB,
MarHUTHOE 1oJie 3eMIid, Apeiid MOI0COB, POJIb MATHUTHOTO TMOJIS ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE,
MIPU ATOM MIEPEBOJUTH MPAKTUUYECKYIO 3a]1a4y B YUEOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bU3HYECKUX SBICHHM;

OMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN U (U3UYECKUE SIBICHUS, UCTIOIB3YS (PUINUECKUE BEIUUMHBI
(TeMriepatypa, BHYTPEHHSS SHEPTHUsl, KOJTUYECTBO TEIUIOTHI, YeNbHAS TEINIOEMKOCTh BEIIECTBA, YACIbHAS
TEIJIOTa IUIABJICHHA, YJENbHAs TeIyIoTa NapooOpa3oBaHMsA, yJIENbHAs TEIJIOTa CrOpaHHs TOILIUBA,
KO(OPUITMEHT TMOJE3HOTO JCHCTBUSA TEIUIOBOM MAIIWHBI, OTHOCHUTENbHAs BIAXHOCTh BO3/yXa,
ANEKTPUYECKUI 3apsll, CUjia TOKa, DJIEKTPUUECKOE HAIMpPSIKEHHE, CONMPOTUBICHUE MPOBOAHMKA, yIEIbHOE
CONPOTHUBIICHUE BEIIECTBa, pab0OTa M MOIIHOCTH JJIEKTPUYECKOTO TOKAa), MPU OMHCAHUU IPABUIBLHO
TPAKTOBATH (PHU3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BETUYHH, 0003HAYCHUS ¥ IUHUIBI (PU3UICCKIX BEITUYHH,
HaXOJIUTh (HOPMYJIbI, CBSI3BIBAIOIINE aHHYIO (PU3UUYECKYIO BEIMYMUHY C JAPYTMMH BEIMYUHAMH, CTPOUTH
rpaduKku U3y4yeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJN, PU3NIECKHUE IBICHUS U MPOIIECCHI, UCTIOIb3YsI OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOW TEOpPUM CTPOEHHUs BEIIEeCTBa, NPHUHIMI CYNEpHo3uluu mnojed (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH OMa Juis yyacTka uenu, 3akoH /[xoyna—Jlenua,
3aKOH COXPAaHEHHUs IHEPrHH, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA W 3aMUCHIBATH €r0
MaTEeMaTUYECKOE BBIPAKEHHUE,

OOBACHIATh (DU3WYECKHE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCJI€ M B KOHTEKCTE CHTyalldl
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUIUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE
n3 1-2 JOTrMYEeCKHUX IIaroB ¢ OMOPOW Ha 1—2 WM3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHH, (DU3NUCCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbe 3aJaud B 2-3 JEHCTBUA, HCIOJIB3Yys 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
¢dusnyeckue BEIMUYMHBI: HA OCHOBE aHA/IM3a YCJIOBUS 33/1a4d 3alMCHIBAaTh KPATKOE YCIOBUE, BBISBISTH
HEJOCTAaTOK JAHHBIX JJISl PELIEeHUs 3a7auu, BEIOUpaTh 3aKOHBI U (GOPMYIIbI, HEOOXOIUMBIE [Tl €€ pellieHus,
MPOBOJUTH PACUYETHI i CPABHUBATH MOyUYCHHOE 3HaUCHHE (DU3MUECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpoOJIEMbl, KOTOPHIE MOXKHO PEUIUTh TPHU MOMOIIU (U3UIECKUX METOJOB, UCIIONB3YS
OINMCAaHUE HWCCIEIOBaHUs, BBIACNIATH MPOBEPIEMOE MPEINOI0KEHUE, OLEHUBATh MPABHIBHOCTD MOPSAKA
IIPOBEJICHUS HCCIIEI0BaHNUS, 1€TaTh BHIBOBL;

MPOBOAMUTH OMBITHI MO HAOMIONECHUI0 (U3MUECKUX SIBICHUW WIH (U3UUECKUX CBOWCTB Tell
(KanmuJUISIpHBIE SIBJICHMS], 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH IMpoiiecca
OCTBIBAHUS M HArPEBaHUs NIPU U3TYUYEHUH OT LIBETa U3Tyyarouieil (moriomiaromiei) TOBepXHOCTH, CKOPOCTh
UCIIApEHUs1 BOJABI OT TEMIIEpPaTyphbl JKUIKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, BJEKTpU3ALMS Tel U
B3aUMOJICCTBUE DSJIEKTPUUECKUX 3apAJIOB, B3aUMOJICUCTBUE IOCTOSHHBIX MAarHUTOB, BU3yalu3allMs
MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, JICMCTBUS MATHUTHOTO TOJIsi HA MTPOBOJIHUK C TOKOM, CBOMCTBA
JJIeKTPOMAarHuTa, CBOMCTBA JJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OopMyaupoBaTh MpoBepsieMble
MPEINONOKEHUsI, COOMpPaTh YCTAHOBKY M3 MPENJIOKEHHOTO O0OpyAOBaHHWS, OMHCHIBATH XOJ OIBITA U
(GhopMyIIMPOBATH BEIBOJIBI;

BBITIOJIHSATH TPSIMbIE M3MEPEHHSI TEMIIEpaTypbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/YyXa, CHUJIBI TOKA,
HaIpsHKEHUST C WCIOJIh30BAHUEM aHAJOTOBBIX MPUOOPOB M JATUYUKOB (PU3NYECKUX BEIUYHH, CPABHUBATH
pe3yNbTaThl U3MEPEHUI ¢ YUETOM 3a/1aHHOM a0COIOTHOM MOTPEUTHOCTH;

MPOBOJIMTH UCCIICAOBAHNE 3aBUCUMOCTH OJTHOU (PU3NICCKOM BETMUUHBI OT IPYTOM C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHHUM (3aBUCUMOCTH CONPOTHUBIICHHUS MPOBOAHUKA OT €ro JJIMHBI, TJIOLIAAU MOMEPEYHOro
CEUYCHHS U YJIETLHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOJIHUKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOJIHUK, OT
HamnpsOKEHUST HAa TPOBOJHMKE, WCCIIEOBAHME TIOCIEAOBATENIbHOIO M MapalljIeIbHOTO COEAMHEHUN
MPOBOJHMKOB): TUTAHUPOBATH HCCIICJJOBAaHHE, COOMpPATh YCTAHOBKY U BBIMONHITH WU3MEPEHUS, CIEeIys



NpeUIOKEHHOMY TUTaHy, (UKCHPOBATh Pe3yJIbTaThl TOTYYEHHOM 3aBUCUMOCTH B BU/IE TaOJIHII U TPaUKOB,
JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICJOBAHMS,

OPOBOJIUTh KOCBEHHbIC HM3MEpEHMs (PU3MUeCKUX BeMMYMH (yleNbHas TEII0EMKOCTh BEIIECTBa,
COINPOTHBIIEHUE IPOBOJHUKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIaHMPOBAThb W3MEPEHUS,
coOMpaTh IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAYsl MPEIOKEHHON MHCTPYKLUHU, U BBIUYUCIATh 3HAYCHHE
BEJIMYUHBL,

co0uro1aTh MpaBUiIa TEXHUKU O€30MaCHOCTH IPU paboTe ¢ 1abopaTOpHBIM 000pYI0BaHUEM;

XapaKTepru30BaTh MPUHIIMITEI IEHCTBHS U3yUYSHHBIX IPHOOPOB M TEXHUUECKUX YCTPOICTB ¢ ONOPOH Ha
UX ONucaHMs (B TOM YHUCIIE: CHCTE€Ma OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIIepMeTp,
BOJIETMETP, CYETUMK DJICKTPUUYECKOH DSHEPruM, 3JIEKTPOOCBETUTENIbHBIE NPUOOPHI, HarpeBaTelbHbIC
3JIEKTPONPUOOPH!  (IIPUMEPHI), SIEKTPUUYECKHE TNPEAOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUraTelNlb
MOCTOSIHHOTO TOKa), MCIIOJIb3YSl 3HAHHSI O CBOMCTBAaX (PM3UYECKUX SBICHUH U HEOOXOAUMBIC (PU3NUYECKHE
3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIEé TEXHUYECKHE YCTPOWCTBA M H3MEPUTENbHBIE NPUOOPHI IO CXeMaM H
CXEMAaTU4YHBIM pPUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TUIPOMETp, ABUIATENb
BHYTPEHHETO CIrOpaHMs, JJIEKTPOCKON, pEeOoCcTar), COCTaBIATb CXEMbl JJIEKTPUYECKHX Lened ¢
IIOCJIEIOBATEIbHBIM Y IApaJIeNIbHbIM COEAMHEHHEM JJIEMEHTOB, pasjiuyas YCJIOBHbIE OOO3HA4YECHHUs
JJIEMEHTOB JJIEKTPUUECKUX LIETIEH;

NPUBOJIUTH TNPUMEPHl (HAXOOUTh HHGPOPMALMIO O MPHUMEpax) MNPAKTHYECKOTO HCIOIb30BAHUS
¢u3nueckux 3HAHUM B TOBCEJHEBHOM XKHM3HM JJs oOecrmeueHHs O€30MacHOCTH IpH OOpalleHuu C
npuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUSI 3/J0POBbS U COOIIOACHUSI HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEH Cpelie;

OCYILECTBIISATH MOUCK HH(opMaIiu (pru3nyeckoro cogepkanus B IHTepHETe, Ha OCHOBE UMEIOIIUXCS
3HAHUWA U MyTEM CpPaBHEHUS JIOTOJHUTENIbHBIX UCTOYHHKOB BBIJENIATH MHPOPMAIUIO, KOTOPAs SBISETCS
IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;

UCIIOJIb30BaTh MIPH BBIMOJHEHUN YUE€OHBIX 3aJjaHUil HAy4HO-TOMYJISIPHYIO JIUTEpaTypy (PU3NIecKoro
CoZepKaHus, CIIPaBOYHbIC MAaTepUalbl, pecypcehl cetu MHTepHeT, BaaaeTb NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE MUCbMEHHBIE M KpaTKHE YCTHBIE cooOIIeHus, 0000mas uHpopManuo u3
HECKOJIBKUX MCTOYHHKOB (PU3UYECKOTO COJAEpXaHMsA, B TOM 4HCie MyOIMYHO MPEJICTABIATh PE3yIbTaThl
IIPOCKTHOW WJIM HCCIENOBATEIBCKOW ACATEIBHOCTH, IPU 3TOM TIPaMOTHO MCIIOJIB30BaTh H3Y4YEHHBIN
NOHSATHIHBIN anmnapaT Kypca (U3MKH, COMPOBOXKAATH BBICTYIUICHUE MTPE3CHTAIUCH;

IpU BBIIOJHEHUH YYEOHBIX NPOEKTOB M MCCIENOBAHMHA (PU3NUECKUX MPOLECCOB paCIpeesisTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUM C IOCTABICHHBIMM 3aJayaMH, CJIEJUTh 3a BBIIOJIHEHUEM IUIaHA
JeMCTBUIl U KOPPEKTHPOBATH €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIN BKIJIAJ B JEATEIBHOCTb I'PYMIIBI,
BBICTPAaWBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTH pa3pemiaTh KOH(QIUKTHI.

K xoniy oOyueHus B 9 kJiacce mpeiMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)kaTb
c(OpPMHUPOBAHHOCTh y 00YUaIOIIUXCS YMEHU:

UCIIOJIb30BaTh IOHATHA: CHCTEMA OTCYETA, MaTepHalbHAs TOUYKA, TPAEKTOPHs, OTHOCHUTEIBHOCTh
MEXaHUUYECKOro JBHXEHHA, Aedopmanus (ympyras, IUIAaCTHYECKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE
YCKOpPEHHE, HEBECOMOCTb M IEperpy3KH, LEHTP TSKECTH, aOCONIIOTHO TBEPIOE TENO, LEHTP TAKECTH
TBEPJOTO TeEJla, PAaBHOBECHE, MEXaHWYECKHE KOle0aHWs W BOJIHBI, 3BYK, HMH(Pa3ByK M YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKalda 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh MU JAJBHO30PKOCTD,
CHEKTpPbI UCIYCKAHUS U TOTJIONICHHUS, anb(a, OeTa- U TaMMa-U3IyuyeHus, U30TOMbI, SJepHasi YHEPreTUKa;

pas3nyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE TBM)KEHUE, PABHOYCKOPEHHOE
NpsSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJCHUE TEJI, PABHOMEPHOE MBIDKEHHE 110 OKPYKHOCTH,
B3aMMO/ICICTBHE TEJ, PEAKTUBHOE JIBUKECHUE, KOJeOAaTeIbHOE IBUKECHUE (3aTyXalOIUe U BBIHYKICHHBIC
Kosie0aHus), PE30HAHC, BOJHOBOE [BUYKEHHE, OTPAKEHUE 3BYyKa, IMPSMOJIMHEHHOE pacHpoCTpaHEHHE,
OTpa)K€HHE U IpPEJIOMJICHHE CBETa, NOJHOE BHYTPEHHEE OTPa)K€HHE CBETa, pa3joXkeHue Oeloro cBera B
CHEKTP M CIIOXKEHHE CIEKTpaJbHBIX LBETOB, MAMCIIEPCUSl CBETa, ECTECTBEHHAs PaJUOAKTHUBHOCTD,



BO3HHKHOBEHHUE JTMHEWYATOTO CIIEKTPa M3IYUYCHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYEHHBIX (PM3NUYECKUX SBJICHUN B OKpYXarolleM MHUpe (B TOM 4HuCIe
¢du3nueckue sBICHUS B IPUPO/JIE: IPUIMBHI U OTJIMBBI, IBIKEeHHE I1aHeT COTHEYHOH CUCTEMBI, peaKTHBHOE
JBYD)KEHUE KUBBIX OPIaHU3MOB, BOCIIPUATHE 3BYKOB KHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUECKUE BOJIHBI,
I[yHaMH, 7XO0, I[BETa TeJl, ONTHUYECKUE SBJIEHHS B MpPUPOJE, OMOJIIOTMYECKOe [eiiCTBUE BHUIUMOTO,
yIbTPadUOIETOBOTO U PEHTI€HOBCKOI'O U3JIy4YEHUH, €CTECTBEHHBIH PaJHMOaKTUBHBIA (OH, KOCMUYECKHE
JTy4H, PaJMOAKTHBHOE HW3TyYEHHE MPHUPOJHBIX MHHEPAJIOB, JCHCTBHE PAJAMOAKTHBHBIX H3IyYEeHUH Ha
OpraHu3M 4eJloBeKa), IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3aJjauy B yU4eOHYI0, BBIICIATh CYLIECTBEHHBIE
CBOMCTBA (IIPU3HAKK) GU3UUECKUX SBICHUM;

OIMCHIBATh M3YYECHHBbIE CBOWCTBA TeN U (PU3MUYECKUE SBICHUSA, MCIONB3Ys (pU3nUecKue BETUUMHBI
(cpenmHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBIKEHUH, YCKOPEHUE, TIepEMEICHHE, MY Th,
yTIIOBast CKOPOCTh, CHJIA TPEHHs, CHJIa YIIPYTOCTH, CHJIAa TSHDKECTH, YCKOPEHHE CBOOOIHOTO IAJEHUsS, BEC
TeJla, UMITYJIbC TeJla, UMILYJIbC CHIIbI, MEXaHu4ecKas paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPrus Tena,
HOJHSATOTO HaJl MOBEPXHOCTHIO 3€MJIH, TIOTCHIIMAIbHAS SHEPTUS CKATOM MPYKUHBI, KHHETHYECKast SHEPI U,
NOJTHAs MEXaHWYecKasi JHEPrusi, NepUo/l U YacToTa KojeOaHHi, JIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, IIOKA3aTelb TPEIOMIICHHS Cpelbl), NpPU ONHCAHWH MPABHIBHO TpPaKTOBAThH
(Gu3nMUeCKnil CMBICI UCIIOJIb3YEMBIX BEIMUYMH, 0003HAUEHUsS U €AMHUIBI (U3NYECKUX BEITMUMH, HAXOAUTh
(GopMyIIbl, CBS3BIBAIONINE NAHHYIO (DU3MUYECKYIO BEIUYMHY C IPYTMMHU BEIWYMHAMH, CTPOUTH TpaduKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PH3MUECKUE SBICHUS W MPOIECCHI, HCIONb3Ys 3aKOH COXpPaHECHUs
SHEpPIruH, 3aKOH BCEMHPHOIO TATOTEHMS, NPUHLUI CYNEPIO3ULMU CUI, NPUHLUI OTHOCHUTEIBHOCTU
lanunes, 3akoHbl HprOTOHA, 3aKOH COXpaHEHMs WUMITYJIbCA, 3aKOHBI OTPAXKEHUS M INPETIOMIICHHS CBETa,
3aKOHBI COXPAHEHHS 3apsIIOBOTO I MACCOBOTO YHCEJ MPH SACPHBIX PEAKIHSX, IPH ATOM JIaBaTh CIOBECHYIO
(GOpMyITHPOBKY 3aKOHA M 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSCHATh (M3NYECKHE MPOLECChl M CBOMCTBA T, B TOM 4YHCIE M B KOHTEKCTE CHUTyalul
NPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BIABIATH IPUUUHHO-CIIEICTBEHHBIEC CBA3H, CTPOUTH OOBICHEHHE
u3 2-3 JOTrMYecKUX IIaroB ¢ OMOpPOW Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH, (PU3HMUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI];

pewmath pacuéTHble 3a7auu (ONMUpAIOLIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI), MCIIOJb3Yys 3aKOHBI U
(bopMmyibl, CBA3bIBarONIME (PU3NUECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHSI 337a4H 3alIUCBHIBATh KPaTKoe
YCIIOBHE, BBISIBIIATH HEJOCTAIOMINE HITH N30BITOYHBIE JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIE
JUI PELIeHus, IPOBOAUTh PAacU€Thl U OLEHMBATh PEAIMCTUYHOCTh MOJIyYEHHOIO 3HAuYeHUs (pU3nueckon
BEJIMYMHBI;

pacrio3HaBaTh NpoOJIEeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METO/I0B, UCTIONb3Ys
OTIMCaHHWE WCCIICAOBAHUS, BBIICIATh MPOBEPSIEMOE IMPEANOI0KECHNE, OIEHUBATh MPAaBUIBHOCTD IMOPSIKA
IPOBE/ICHUS UCCIIEJOBAHNS, JIEJIaTh BBIBOJIbI, UHTEPIPETUPOBAThH PE3YJIbTaThl HAOIIOIEHHUH U OIBITOB;

IPOBOJIUTH ONBITHI 10 HAOIIOIEHUIO (PU3UUECKUX SIBICHUM MU (PU3UUECKUX CBOMCTB TeJ (M3ydyeHue
BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs! SHEPruH, 3aBUCUMOCTh MepHoAa KojeOaHUi Mpy>KUHHOTO
MasiTHAKa OT MAacChl Ipy3a M >KECTKOCTH NPYKUHBI U HE3aBUCHMOCTb OT aMIUIMTYIbI MaJbIX KOJeOaHHH,
NPSAMOJIMHEMHOE PpacIpOCTPAHEHUE CBETA, pa3jioKeHHe Oeoro cBeTa B CIEKTP, HU3y4YEHUE CBOWCTB
U300paKeHMsI B TUIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs MpeMeTa B coOMparoliei TuH3e, Habo1eHre
CIUTOIITHBIX ¥ JIMHEHYATHIX CIIEKTPOB M3ITyUEHHSI): CAMOCTOSTENIFHO COOMPATh YCTAaHOBKY U3 U30BITOYHOTO
Habopa 000pyAOBaHUs, OMMUCHIBATH X0/ OTBITA U €T0 PE3YJbTaThl, (POPMYIHPOBATH BHIBOLI;

NPOBOIUTHh TPH HEOOXOJAWMOCTH CEpPHUI0 TPSMBIX HM3MEPEHHH, OIpeneNss CpeaHee 3HadeHHE
u3MepsieMoil BeInuuHbl ((hOKyCHOE paccTosiHHE coOuparomiei JTHH3bI), 00OCHOBBIBATH BBHIOOp crocoda
u3MepeHus (M3MEPUTEIBHOTO Mproopa);

NPOBOJIUTH HCCJIEIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYMH C HCIOJIb30BAHUEM TMPSAMBIX
U3MEpeHU (3aBUCMOCTh IIyTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM JIBUKCHUHU 0€3 HadallbHOW CKOPOCTH,
nepuoja KojeOaHuil MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXXeHUs CBeTa OT
yria MajeHus W yrjia MpejJoOMJICHUS OT YIJia MaJCHUs): IUIAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSTEIHHO



coOupaTh yCTaHOBKY, (PMKCUPOBATH PE3yJIbTAThl MOMYYEHHOW 3aBUCHMOCTH (PU3NYCCKUX BEITUYHUH B BUIE
TabNuI ¥ rpauKoOB, J1eJaTh BHIBOABI IO PEe3yJIbTaTaM UCCIeI0BaHUS;

MIPOBOJANUTH KOCBEHHBIE N3MEPEHHS (PM3MUECKUX BEIMUYUH (CpeIHssl CKOPOCTh U YCKOPEHHUE Tena Mpu
PaBHOYCKOPEHHOM JBWKCHHH, YCKOPEHHE CBOOOJHOTO MajeHUs, >KECTKOCTh MPYKHHBI, KOI(PPHUIHCHT
TPEHUS CKOJIBKEHUS, MEXaHU4YecKas paboTa U MOIIHOCTh, YaCTOTa U Mepuo/l KojaeOaHui MaTeMaTUYeCKOTo
U IPYXKUHHOTO MasATHUKOB, ONTHYECKas CHUjia COOMparoliell JUH3bI, PaJAHOaKTUBHBIN (OH): MIaHHUPOBATH
U3MEpEeHHs], COOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHHUSI, CIEIys MPEAJIOKEHHON
HWHCTPYKIUH, BBIYUCIATL 3HAUCHUC BCIIMYUHBI U AHAJIM3UPOBATH IIOJYUCHHBIC PCE3YJIbTAThHI C y‘-IéTOM
3aIaHHOM TOTPEIIHOCTH U3MEPEHUH;

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MpU padoTe ¢ 1ab0paTOpHBIM 000PYI0BAHHEM;

pa3nryaTh OCHOBHBIE MPU3HAKH U3YUYEHHBIX (PU3UYECKUX MOJIEJIeH: MaTepuaabHas TOUKa, abCOMIOTHO
TBépl[O@ TCJIO, TOYCYHBIM MCTOYHUK CBCTA, JIy4, TOHKAsA JIMH3a, IUIaHCTapHasd MOJCJIIb aTOMa, HYKJIOHHAs
MoOJIeJIb ATOMHOTO S/Ipa;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS N3YYSHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPO Ha
uX OoIncaHus (B TOM YHUCIC: CIMAOMCTP, AATYHUKHU IMOJIOKCHUSA, pAaCCTOAHUA U YCKOPCHUA, PaKEeTa, 3X0JIOT,
OUKH, TIEpUCKOMN, (hoToammapar, ONTUYSCKUE CBETOBOJBI, CIEKTPOCKOI, MO3UMETp, Kamepa Buibcona),
HCIIOJIb3YyA 3HAHUA O CBOMCTBAX (1)I/I3I/I‘~I€CKI/IX SIBIICHUHN 1 HCO6XOI[I/IMI)I€ (i)I/I3I/I‘-I€CKI/IG 3aKOHOMCPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXeMaTUYHbIE PUCYHKH U3yUYEHHBIX TEXHUYECKUX YCTPONUCTB, U3MEPUTENBHBIX
npUOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB NPU PELICHUH YUeOHO-IPAKTUYECKUX 3a/1a4, ONITUYECKHUE CXEMBI
JUTSI TIOCTPOCHHUSI U300paKEHUH B TIIOCKOM 3epKalie M cCOOMparolieil TnH3e;

NPUBOJUTH TPUMEPHl (HAXOOUTh WHGPOPMAIHMIO O MPHMEpax) MPAKTHYECKOTO HCIOIb30BAHUS
dusznyeckux 3HAHWW B TOBCEAHEBHOM >KM3HMU sl obOecreueHus: Oe30MacHOCTH MPU OOpaIleHUU C
npubOpaMu U TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHUS 3/J0OPOBbS U COOIIOIEHUS] HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpeE;

OCYIIECTBIISATh MOUCK HWHpOpMaIuu (usnyeckoro coaepkanuss B MHTepHeTe, CaMOCTOSTEIHHO
dbopMynHpys MOUCKOBBIN 3aMIPOC, HAXOAUTH MYTH OMPEENICHUs JOCTOBEPHOCTH MOTYYeHHON HHPOpMAITUU
Ha OCHOBC UMCHOIIIUXCS 3HAHUHU U JOINOJIHUTCIIBbHBIX UICTOYHHUKOB,

WCITI0JI30BATh MPH BHITIOJIHEHUH YYE€OHBIX 3a/IaHUM HAYYHO-TIOMYJISPHYIO JIUTEPATypy (PU3HUECKOTO
CoJIepKaHusl, CIPaBOYHbIE MaTepuaibl, pecypchl ceth MHTepHeT, BIaJeTh NpuéMaMu KOHCTIEKTHPOBAHUS
TeKcTa, mpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(POPMAITUU M3 HECKOIBKHUX
HCTOYHUKOB (1)I/ISI/I‘I€CKOFO COACpIKaHuA, Hy6JII/I‘IHO NpeACTaBJIATL PE3YJILTATHI HpO@KTHOfI 501050
HCCJIEIOBATENLCKOM NIEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HMCIIOIb30BaTh U3YUYEHHBIN MOHATUHHBINA anmapar
U3y4aeMoro pasjena (U3MKU U COMNPOBOKIATh BBICTYIUIEHUE Mpe3eHTaluued ¢ y4y€ToM OcOOeHHOCTEH
ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

IIpeonazaemviii 8 npocpamme no usuxe nepeyeHb NPAKMuUYecKux pabom a61aemcs peKoMeHOamenbHuIM, yuumens oeiaem eblOop nposedens

npakmuyeckux pabom
7 KJIIACC
Ne HaumeHoBann KosuuecTBo Buas! nestensHocTH/ JJIeKTPOHHbIE OcHOBHBbIE HANIPABJICHUS
n/n ¢ pa3zeaoB 4acoB KOHTPOJIb (undposbie) BOCIUTATEJILHOM AesITeJbHOCTH
TeM odpa3oBaTe/bHbBIE H QYHKIHOHAIbHOMU
NMpPOrpaMmbl pecypcsl TPaMOTHOCTH
Pa3gen 1. @usnka u e€ poJib B NO3HAHUH OKPY/KAIOIIEr0 MHUpa
11 dusuka - 2 BrisiBnieHue paznuuuii Mex 1y GU3NUECKUMU U bubnunoreka [JOK [omynapu3sanus HayIHbIX 3HAHUH
HayKa o XMMHYECKHMH MTPEBPAILICHHUSIMHU. https://m.edso0.ru/7f416194 | cpenu meteit.
npupoe PacrioznaBanue u kinaccudukaiys GU3HIECKUX SBICHHUH:
MEXaHWYECKHUX, TEIUIOBBIX, JJIEKTPHUYECKNX, MArHUTHBIX U @OyHKUMOHAIBHAS TPAMOTHOCTb.
CBETOBBIX. OmnuceIBaTh N3y4YEeHHBIE CBOHCTBA
HaOmonenune n onvcanne GU3NIECKHX SBICHUH TeN ¥ (PU3NYECKHE SBICHNS,
MIPaBIIILHO TPAKTOBATH
(u3N9IeCKU CMBICIT
HCIIOJIb3yEMBIX BEITMUUH, HX
0003HauEHNS ¥ CANHHILIBI
(bU3MYeCKUX BEIMYNH, HAXOHUTh
(hopMyJIBI, CBA3BIBAIOIIUE
JAHHYIO (PM3MYECKYIO BEIIMUMHY C
JPYTHMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX
3aBUCHMOCTEN (PU3MYECKUX
BEJINYUH
1.2 dusnueckue 2 OmnpezeneHue LEHbl JEICHHS MIKaIbl U3MEPUTEIHLHOIO Bubmorexa LIOK [Nonmynapusanus HayYHbIX 3HAHUH
BEJINYHUHBI mpubopa. https://m.edsoo.ru/7f416194 | cpemu nereii.

W3mepeHne TMHEHHBIX pa3MepoB TEN U IIPOMEKYTKOB
BPEMEHH C y4ETOM IOTPEITHOCTEH.

N3mepenne o0beMa KHUIKOCTH U TBEPAOTO Tela.
W3mepenne TemnepaTypbl IpH TOMOIIH KHUAKOCTHOTO
TEPMOMETpPA U JaTUNKA TEMIIEPATYPBHI.

BrImoHeHHe TBOPYECKHX 3aJaHHH MO MTOUCKY CIIOCOO0B
H3MEpEeHNUsT HEKOTOPBIX (PH3MUYECKUX XapaKTEPHCTHK,
HarpHMep, pa3MepoB MaJbIX 00BEKTOB (BOJIOC,
IIPOBOJIOKA), YAAJIEHHBIX

00BEKTOB, OOJIBIIMX PACCTOSHUN, MAJIBIX IPOMEKYTKOB
BpeMeHn. O0cysKaeHNe TIpeIaraeMbIX croco0oB

TpynoBoe BocinTanue u
IpodecCHOHANBHOE
CaMoOTIpeie/ICHHe

@OyHKIMOHAIBHAS TPAMOTHOCTb.
OmnuceiBaTh U3y4YeHHbBIE CBOHCTBA
Tea U HU3NICCKUC SIBIICHUS,
MPaBUIBHO TPAKTOBATh
(bu3nYeCKU CMBICIT
HCIIOJIb3YEMBIX BEJIHMUUH, UX
0003HAYCHHS U CTUHHIIBI
(U3NYECKUX BEIMYUH, HAXOUTh
(hopMyTIBI, CBS3BIBAIOIINE



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

JAHHYIO (PM3MYECKYIO BEJIMUMHY C
JpYTUMH BEJTMYNHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX
3aBUCHMOCTEN (PU3MYECKUX
BEIUYUH

13 EctectBeHHOHA 2 BrlnBIKeHNE THITOTE3, OOBSICHSIOIUX IIPOCTHIE SIBJICHHUS, Bubmmorexa LIOK Ionmynapu3sanus HayqHbIX 3HAaHUH
YUHBII METOT HarpuMep: https://m.edso0.ru/7f416194 | cpenu meteii.
MIO3HAaHUS — I104eMy OCTaHaBJIUBAECTCA ABIKYIIEECS IO TpynoBoe BocnuTanue u
TOPU30HTAILHOM MOBEPXHOCTH TEJIO; podecCHOHANBHOE
— [oYeMy B JKapKylo ITOTOJy B CBETIION OeX e CaMoOTIpeie/ICHHE
mpoxJagHei, yem B TeMHoM. [Ipennoxenne crmoco6oB
MIPOBEPKH THITOTES. @OyHKINOHAIBHAS TPAMOTHOCTB.
[IpoBenenue ncceaOBaHMs 1O MPOBEPKE KaKOH-THO0 OmnwuceIBaTh U3yUeHHBIE CBOMCTBA
THIIOTE3BI. Tel U pU3NUECKUe ABICHUS,
ITocTpoenne npocTelinux Moaeeii GU3HUECKUX SBICHUI NPABUIIBHO TPAKTOBATH
(B BUJIE PHCYHKOB MJIM CXE€M), HAllpUMep MaJeHHe (U3MUECKUI CMBICIT
IIpeaMeTa; IpSIMOJIMHEHHOE pacIpOoCTpaHEHHE CBETa HCIOIb3YEMBIX BEJIUUUH, UX
0003HAUEHHS ¥ €ANHHILIBI
(U3MUECKUX BEINYNH, HAXOAUTh
(opMyJIBI, CBSI3BIBAIOINE
JaHHYIO (PM3UYECKYIO BEJIMUMHY C
JIPYTHUMH BEJIMYMHAMH, CTPOUTH
rpaduKy H3y4EeHHBIX
3aBHCUMOCTEH (PU3MUECKUX
BEJINYNH
HWroro no paszaeny 6

Pa3gen 2. IlepBonayajbHble CBEICHHS O CT

OCHHUH BelIECTBA

21

Crpoennue
BEIECTBA

1

HabGnroeHne u MHTEpIpeTalus ObITOB,
CBUJICTEJIbCTBYIOIINX 00 ATOMHO-MOJICKYJISIPHOM
CTPOEHHH BEIIECTBA: OIBITHI C PACTBOPEHHUEM PA3IHYHBIX
BEILIECTB B BOJIC.

O1ieHKa pa3MepoB aTOMOB M MOJIEKYJI C UCTIOJIb30BaHHEM
¢dotorpaduii, MoTyIeHHBIX HA ATOMHOM CHJIOBOM
Mukpockore (ACM) — naboparopHasi paboTa 1o Teme:
«Ornenka

JIMaMeTpa aToMa METOAO0M PSJIOB (C HCHOIb30BaHUEM
¢dororpaduii)».

OrmpezeneHne pa3MepoB MajbIX Tl

Bub6mmoreka IIOK
https://m.edsoo.ru/7f416194

Ilonynspuzanus Hay4HbIX 3HAHUI
cpelu AeTen.

TpynoBoe BocniuTaHue u
npodecCHoHaNbHOE
caMmooIIpeiesIeHHe

DyHKIMOHATBHAS TPAMOTHOCTb.
OmnuceiBaTh U3yYEeHHBIE CBONCTBA
TN ¥ (PU3NUECKHE SIBIICHUS,
MPAaBUIILHO TPAKTOBATH
(bU3HIECKHI CMBICT
HCITOJIb3YEMBIX BETHYHMH, HX
0003HAYCHUS U CIMHUITBT
(bU3HUIECKUX BETMYINH, HAXOIUTh
(bopMyJIBI, CBA3BIBAIOIIUE
JAHHYIO (PM3MYECKYIO BEIMUMHY C
JPYTUMH BEJIMYUHAMH, CTPOUTH



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

rpaduKy U3y4YCHHBIX
3aBUCHMOCTEN (PU3MYECKUX
BEJIUYUH

2.2

JBuxenue u
B3aUMOJICHCTBU
€ 4acTul|
BEILECTBA

HabGmonenune n o0bsicHeHre OpOYHOBCKOTO JIBU)KEHHUS U
siBIIeHUs U Py3un.

[poBeneHue 1 0OBACHEHNE OIBITOB MO HAOIIOACHUIO
TEMJIOBOTO PACHIMPEHUS T'a30B.

[IpoBeneHue 1 0OOBACHEHUE OMBITOB IO OOHAPYKEHHUIO CHIT
MOJICKYJISIPHOTO TIPUTSDKCHHS M OTTAIKABAHUS

bubmuoreka IIOK
https://m.edsoo.ru/7f416194

[Momysipu3anus HayIHbIX 3HAHUI
cpenu JIeTeu.

TpynoBoe BOCIUTAHUE U
npogecCHOHATTEHOE
CaMOOIpeIeNICHUE

DyHKIMOHAIBHAS TPAMOTHOCTb.
OmnuchiBaTh U3yUYCHHbBIE CBONCTBA
Ten ¥ (PU3NYECKHe SIBICHNUS,
MPaBUIBHO TPAKTOBATH
(bu3MUECKUil CMBICIT
I/ICHOJ'H)SyeMI)IX BCJIMYUH, UX
0003HAYEHHS U CAMHHUILI
(U3HMUECKUX BEITNYNH, HAXOAUTh
(hOpMyJIBI, CBA3BIBAIOIIUE
JAHHYIO (PU3MYECKYIO BETUUNHY C
JPYTHUMHU BEJTMYMHAMH, CTPOUTH
rpaduKy U3y4IEeHHBIX
3aBUCHMOCTEN (PU3MUESCKUX
BEJIMYUH

2.3

ArperaTHble
COCTOSIHHS
BEIIIECTBA

Omnwucanue (C UCMOIB30BAHUEM IIPOCTHIX MOJIEIEH)
OCHOBHBIX Pa3jN4uil B CTPOECHUU ra30B, )KUJIKOCTEN U
TBEPIBIX TEI.

OOBbsICHEHHE MAJION COKUMAEMOCTH KUAKOCTEH U TBEPIBIX
TeJ1, 0OIBIION CKUMAEMOCTH I'a30B.

OObsicHeHne coxpaHeHust (POPMBI TBEPBIX TEJl U
TEKYUYCCTU KUIAKOCTHU.

[IpoBeneHue ONBITOB, TOKa3bIBAIOLINX, YTO B TBEPIOM
COCTOSTHMU BOJBI YACTHIBI HAXOATCS B CPEHEM JIAJIbIIe
JPYT OT Apyra (IUIOTHOCTh MEHBIIIE), YEM B )KUIKOM.
YcraHoBeHHE B3aMMOCBSI3U MEX.y OCOOEHHOCTSIMHU
arperaTHhIX COCTOSIHUH BOJIBI M CYIIECTBOBAHMUEM BOJHBIX
oprannm3moB (MC — 6uosnorus, reorpagusi)

Bub6nmoreka IIOK
https://m.edsoo.ru/7f416194

Ionynspuzanus Hay4HbIX 3HAHUI
cpelu aeTen.

TpynoBoe BocnuTaHue u
poheCCHOHAILHOE
caMooIIpeieIeHHue

OyHKIMOHAIbHAS TPAMOTHOCTb.
OmnuceIBaTh N3y4YEeHHBIE CBOHCTBA
TeN ¥ (PU3NYECKHE SIBIICHNS,
MIPaBWIILHO TPAKTOBATH
(U3MUECKUN CMBICIT
HCIIOJIB3yEMBIX BETMUUH, UX
0003HAUCHHS ¥ €ANHHIIBI
(U3MUECKNX BEINYNH, HAXOAUTD
(hopMyTIBI, CBSA3BIBAIOIINE
JAHHYIO (GU3UIECKYIO BEJINUUHY C
JIPYTHMHU BEIMYMHAMHU, CTPOUTH
rpaduKky U3y4eHHBIX
3aBUCHMOCTEN (U3MIECKUX
BEJINYUH

Uroro no pazaeny
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Paznen 3. /IBukeHHe M B3anMoIeCTBHE TeJl

3.1 Mexanuueckoe 3 HccenenoBanue paBHOMEPHOI'O IBHXKEHUS, ONIPENIEIICHUE bubnuoreka [JOK ITonynspusanus Hay4HbIX 3HAHUM
JIBHKCHHE ero MPU3HAKOB. https://m.eds00.ru/7f416194 | cpeau meteit.
HaGmonenne HepaBHOMEPHOTO JIBUKEHHS M OTIpe/ieICHUE TpynoBoe BociuTanue u
€ro OTJINYMN OT PABHOMEPHOTO JIBHIKECHUSI. npodeccHoHanbHOe
Omnpenenenne CKOPOCTH PABHOMEPHOT'O JABHKEHUS caMooIIpeiesIeHUe
(mapuka B )KUIKOCTH, MOZIEIH DIIEKTPHYECKOTO
aBTOMOOWJIS ¥ T.JI.). @OyHKUMOHAIBHAS TPAMOTHOCTb.
Omnpenenenne cpeaHeil CKOPOCTH CKOIBXKEHUS OpycKa HiIH OmnuceIBaTh N3y4YEeHHBIE CBOHCTBA
IIapHKa 110 HAKIIOHHON IIJIOCKOCTH. TeN ¥ (PU3NYECKHE SIBICHNS,
Pemmenue 3a1a4 Ha onpesieNneHne My TH, CKOPOCTH 1 BPEMEHU MIPAaBIIILHO TPAKTOBATH
PaBHOMEPHOTO JIBI)KEHHSI. (U3MUECKUI CMBICIT
Amnanu3 rpaKoOB 3aBUCMOCTH ITyTH U CKOPOCTH OT HCIIONIb3yEMbBIX BETMUUH, HX
BpPEMEHHU 0003HAYEHHS U EJUHHIIBI
(bU3MUECKUX BEINYUH, HAXOIUTh
(opMyJIBI, CBS3BIBAIOIIUE
JaHHYIO (PM3MYECKYIO BEIMUMHY C
JIPYTHMMH BEJIMYHMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX
3aBUCHMOCTEN (PH3MYECKUX
BEJINYNH
Pemats pacuérHele 3a1aumy,
HCIIONIB3YS 3aKOHBI M (HOPMYJIBI,
CBSI3BIBAROIIUE (PH3HUECKIE
BEJIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUS 3aa4Hl 3aIIUCHIBATh
KpaTKoe yCJIOBHE, IIOJCTaBIISATh
(u3NYeCKUEe BEITUYHHBI B
(hopMyJIBI ¥ IPOBOAUTH PACUETHI,
HaXOJHTh CIIPABOYHBIE JaHHBIE,
HEOOXOAMMBIE [UISl PEILICHHUS
3aj1a4, OLICHUBATh
PEATMCTUYHOCTH TTOJTyYEHHOH
(U3MUECKON BEITMUNHBI
3.2 Wnepnus, 4 OObsicHeHnE 1 IPOTHO3UPOBAHUE SIBICHUMH, Bubmorexa LIOK [Nomynapu3zanys HayYHbIX 3HAHUH
Macca, 00YCIIOBIICHHBIX HHEPIIUEH, HATPUMED, YTO HPOUCXOTUT https://m.edso0.ru/7f416194 | cpemu nereii.
TUTOTHOCTD IIPY TOPMOKEHHUH MM PE3KOM MaHEBpE aBTOMOOMIIS, TpynoBoe BociuTanue n

1104E€MY HEBO3MOKHO MTHOBEHHO IIPEKPATUTh IBU)KEHUE
Ha BEJIOCUIIEIE UM CAMOKATE U T. 1.

IIpoBeneHue u aHaau3 ONBITOB, JEMOHCTPUPYOLIUX
U3MEHEHHE CKOPOCTH JIBIKEHUS Tella B Pe3yJIbTaTe
JIEACTBUS HA HETO JPYTHX Tell.

Pewenue 3aau Ha onpeiesieHHe Macchl Tela, ero oobema
U TJIOTHOCTH.

mpogeccHoHaTFHOE
caMooIIpeieNIeHUe

OyHKITHOHATBHAS TPAMOTHOCTb.
OnwuchIBaTh U3yUeHHBIC CBOMCTRA
TeN U PU3HUUCCKUC SIBIICHHUS,
MPaBUIBHO TPAKTOBATh
(bu3MIeCKUA CMBICI
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[IpoBeneHue 1 aHATU3 OIBITOB, IEMOHCTPHUPYIOLIMX
3aBHCHMOCTh H3MECHEHHS CKOPOCTH TeJia OT €ro MacChl IpH
B3aUMOJEHUCTBUHU TEIL.

H3mMepeHune Macchl Tena pa3IndyHbIME CIIOCO0aMH.
OmnpeencHre IIOTHOCTY TEJIA B PE3yJIbTATe U3MEPCHUS
€ro Maccel 1 o0beMa

HCIIOJIb3YEMBIX BEJTMUUH, HX
0003HAYEHUS U €IUHULIBI
(U3HUUECKUX BEITNYNH, HAXOAUTh
(hOpMyJIBI, CBA3BIBAIOIIUE
JAaHHYIO (PM3MYECKYIO BEUUMHY C
JPYTHUMH BEJTMYMHAMH, CTPOUTH
rpa UKy U3y4IEeHHBIX
3aBHCUMOCTEN (PU3NUECKUX
BEJIMYHH

3.3 Cuta. Buner 14 Wzydenune B3anMOAEHCTBHS KaK IPUYMHBI H3MECHEHHUS
CHII CKOpPOCTH TeJIa WIH ero epopManni.

Omnmcanue peaabHBIX CUTYyallnid B3aWMOJEHCTBUS TEN C
ITOMOIIBI0 MOJIETIEH, B KOTOPHIX BBOAUTCS MOHATHE U
HU300paKECHUE CHITBI.

N3yuenue cuisl ynpyrocTu.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT
VIJTMHEHUS] PE3UHOBOTO IITHYPA WK MPYKUHEI (C
MOCTPOCHHUEM Tpaduka).

AHaIIN3 TPAKTUICCKUX CUTYAIIH, B KOTOPBIX MPOSBISICTCS
JIEHCTBUE CHIIBI YIPYTOCTH (YIPYTOCTh MsT4a, KPOCCOBOK,
BETOK JIepeBa | 1p.).

AHaIIN3 CUTYaIU{, CBSI3aHHBIX C SBIICHUEM TATOTCHISL.
OO0BscHeHHE OPOUTAFHOTO IBIKCHHUS TUTAHET C
HCIOJH30BAHNEM SBIICHHS TATOTCHUS U 3aKOHA WHEPITUH.
W3mepeHne Beca Tea ¢ TOMOIIBI0 THHAMOMETPA.
O6ocHOBaHHE ITOTO CIIOc00a U3MEPEHMS.

AHa.]'II/IB u MOJICJ'[I/IpOBaHI/Ie SIBJICHUS HCBCCOMOCTH.
DKCIIepUMEHTATIBHOE MOyUCHHUE MIPABUIIA CIIOKEHUS CHJI,
HaIIPaBJICHHBIX BJI0JIb OJIHOM NPSAMOM.

Omnpenenenne BEIUUYUHBI pAaBHOACUCTBYIOUIEH CHJI.
W3ydeHue cuITbl TPSHUS CKOTBKEHUS U CHITBI TPCHUS
IIOKOSI.

HccrenoBanue 3aBUCUMOCTH CHUTBI TPSHUS OT CHIIBI
JTABJICHUS U CBOWCTB TPYIIUXCS TOBEPXHOCTEH.

AHanH3 MPaKTHYECKUX CUTYAINH, B KOTOPBIX IPOSIBIISETCS
JEMCTBUE CHIIBI TPCHHUS, HCIIONB3YIOTCS CIIOCOOHI e¢
YMEHBIICHHUS WM YBEIHUYCHN (KaTaHNE Ha JIbDKaX,
KOHBKaX, TOPMOKEHIE aBTOMOOWIIS, MICTIOJIE30BAHIE
TTOAIIUITHUKOB, TJIAaBaHWE BOIHBIX )KHBOTHBIX U JIp.).
Perienue 3amau ¢ ucmob30BaHueM GOPMYIT T pacuera
CHJIBI TSDKECTH, CHUJIBI YIIPYTOCTH, CHIIBI TPEHUS

Bub6nmnoreka IIOK
https://m.edsoo.ru/7f416194

Ionynspuzanus HayYHbIX 3HAHUI
cpelu aeren.

TpynoBoe BocnuTanue u
poheCCHOHAILHOE
caMooIIpeieIeHHue

@OyHKUMOHANBHAS TPAMOTHOCTb.
OmnuceBaTh N3y4YEeHHBIE CBOHCTBA
Ten U GU3NUECKUE SIBJICHUS,
MPaBIJIBHO TPAKTOBATh
(U3MUECKU CMBICIT
HCIIOJIb3yEMbIX BEIUYHH, UX
0003HAYCHHS U CIHHHILIBI
(U3MYECKUX BEIMYNH, HAXOHUTh
(hopMyIIBI, CBSA3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BEIIMUHUHY C
JIPYTUMH BEIHYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX
3aBUCHMOCTEN (PH3MYECKUX
BEJINYNH

Pewatp pacuérHele 3a1auy,
UCIIOJIB3YSI 3aKOHBI ¥ (POPMYJIBI,
CBSI3BIBAOLIME (PH3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3a]]auM 3aITHCHIBATh
KPAaTKOE yCIOBHUE, IIOJICTABIITh
(U3MYeCKHe BEIIMYMHBI B
(OPMYITBI 1 IPOBOJNTH PACUETHI,
HaXOJUTh CIIPABOYHBIC aHHBIE,
HE0OXOUMBIE AT PEIICHUS
3ajia4, OLICHUBATh
PEATMCTHYHOCTH TOJTyYEHHOMN
(U3NYIECKOil BETHMUUHBI

Uroro no pazaeny 21
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JaBnenue.
Ilepenaua
JIaBJICHUS
TBEPIBIMU
TeJaMH,
SKUJKOCTSIMU U
razaMu

AHanu3 U 00bSICHEHHE OTIBITOB M MMPAKTUYECKUX
CUTYallUl, B KOTOPBIX MPOSIBJISIETCS CUJIA JABJICHUS.
O0ocHOBaHME CITIOCOOOB YMEHBIICHHS

U yBEJIMYEHUS aBiieHus. M3yueHue 3aBUCUMOCTH
JIABJICHUS ra3a oT 00beMa U TeMrepaTypsl. V3yuenue
0COOCHHOCTEH Iepeauu TaBICHUS TBEPABIMH TCIAMH,
JKAJIKOCTSMH M Fa3aMu.

O0oCcHOBaHHE PE3yIBTATOB OIBITOB OCOOCHHOCTSIMHU
CTPOCHUS BEIIECCTBA B TBEPOM, KUAKOM H ra3000pasHOM
COCTOSIHUSX.

OKcIepruMeHTaIbHOE TOKAa3aTeIbCcTBO 3aKoHa [lackas.
Pemenue 3a1a4d Ha pacdeT JaBJICHUS TBEPAOTO Tela

bubanoreka [JOK
https://m.edsoo.ru/7f416194

Ilonynspuzauust HAy4YHbIX 3HAHUN
Ccpenu JIeTeu.

TpynoBoe BociuTanue u
npoecCHOHATTLHOE
CaMOOIIPEIECIICHUE

@OyHKUMOHAIBHAS TPAMOTHOCTb.
OmnuceiBaTh U3yUYCeHHbBIE CBONCTBA
TeNn ¥ (PU3NYECKHE SBIICHUS,
MPaBUIILHO TPAKTOBATH
(u3nIecKui CMBICI
HCIIOJIb3yEeMbIX BEJTHUUH, HX
0003HAYEHHS U CANHHILIBI
(U3MUECKUX BEINYUH, HAXOAUTh
(opMyJIBI, CBS3BIBAIOIIUE
JaHHYIO (PM3MYECKYIO BEJIMYUHY C
JIPYTHMMH BEJIMYHMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX
3aBUCHMOCTEN (PH3MYECKUX
BEJINYNH

Pemate pacuérHbie 3a1a4u,
HCIIOJIB3YSI 3aKOHBI U (DOPMYJIBI,
CBSI3BIBAROIIUE (PH3HUECKIE
BEJIMYMHbBI: HA OCHOBE aHa/IN3a
YCIIOBUS 3a/]a4H 3aITUChIBATh
KpaTKoe yCJIOBHE, [TOJICTABIISTH
(u3NYeCKUEe BEITUYHHBI B
(hopMyJIBI ¥ IPOBOAUTH PACUETHI,
HaXOJHTh CIIPABOYHBIE JaHHBIE,
HEOOXOAMMBIE [UISl PEILICHHUS
3aj1a4, OLICHUBATh
PEATMCTUYHOCTH TTOJTyYEHHOH
(bU3HUECKOM BETUUUHBI

4.2

HaBnenue
KUIKOCTH

HccnenoBanue 3aBUCUMOCTH JABICHUS] dKUIKOCTU OT
TITyOMHBI OTPYKEHUS ¥ INIOTHOCTH XKHUIKOCTH.
HaOmonenne n 00bsiICHEHHE THIPOCTATHIECKOTO
rapasiokca Ha OCHOBE 3akoHa [lackans.

N3zyuenne cooOImaromumxcsi cocy/10B.

Pemenue 3a1a4 Ha pacyeT AaBIECHUS KUIKOCTH.
OO0BpscHeHNEe IPUHINIIA IEHCTBUS THAPABIMYECKOTO
npecca, THeBMATHYECKUX MaIIKH.

AHanu3 U 00bsACHEHHE NPAKTHUECKUX CUTYalUi,
JIEMOHCTPHPYIOIIUX NPOSIBICHUE AABICHUS KUJIKOCTU U
3axoHa [Tackans, HanmpuMep MpoLECcCcoB B OpraHu3Me npu
IJTyOOKOBO/IHOM HBIPSIHUHM

Bbubmmoreka [JOK
https://m.edsoo.ru/7f416194

[Nomynapu3zanys HayYHbIX 3HAHUH
cpenu aeren.

TpynoBoe BociuTanue n
mpogeccHoHaTFHOE
CaMOOTIpeIeNICHHE

OyHKITHOHATBHAS TPAMOTHOCTb.
OnwuchIBaTh U3yUeHHBIC CBOMCTRA
TeN U (PU3UUCCKUC SIBIICHHUS,
MPaBUIBHO TPAKTOBATh
(bu3MYeCKUd CMBICIT
HCIOJIh3YEMBIX BEIHYUH, UX
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0003HAYEHUA U €AUHULIBI
(U3HUECKUX BETNYNH, HAXOAUTh
(hOpMyJIBI, CBA3BIBAIOIINE
JaHHYIO (PH3MYECKYIO BEIUUMHY C
JIPYTUMH BEJTMYMHAMH, CTPOUTH
rpa UKy U3y4IEeHHBIX
3aBUCHMOCTEN (PU3MIECKUX
BEJIMYHH

Pemars pacuéTHble 3a1a4H,
HCITOJB3YsI 3aKOHBI U (YOPMYITBL,
CBSI3BIBArOIINE (pr3HUECKIe
BEJIMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a1a4M 3aIMChIBAThH
KpaTKoe yCJIOBHE, [TOJCTABIIATH
(u3nYeCKUe BEITUYHHBI B
(OpMyJIBI ¥ IPOBOAUTH PACUETHI,
HAXOJUTh CIPABOYHBIC JaHHBIE,
HEOOXOMMBIE [Is PEIICHUS
3a/1a4, OIEHUBATh
PEATMCTHYHOCTD MOJTyYEHHON
(GU3HIECKOM BETMINHEBI

4.3 ATMochepHOe DKcIepuMeHTaIbHOe 0OHApY)KEHUE aTMOC(HEPHOTO Bubmmotexa [IOK Ionynspuzanus HayYHbIX 3HAHUI
NTaBJICHUE JIaBJICHUA. AHAITN3 U OOBSICHEHHE OIBITOB U MPAKTUIECKUX https://m.edso0.ru/7f416194 | cpenu meTeii.

CUTYyAaIii, CBI3aHHBIX C JIeficTBHEM aTMOCc(epHOTO TpynoBoe BocnuTaHUE U

JTABIICHUS. npogeccHoHaTFHOE

OObsiCHEHHE CYIIECTBOBaHMS aTMOC(EpHI Ha 3emiie U CaMOOTIPE/ICIICHHE

HEKOTOPBIX IJIAHETaX WK €€ OTCYTCTBHS Ha IPYTUX

wiaHeTax u Jlyne. ®dyHKIMOHANBHAS TPAMOTHOCTb.

OObsicHEHNE U3MEHEHHsI TUIOTHOCTH aTMOC(epHI C OnuceiBaTh U3y4YeHHBIE CBOHCTBA

BBICOTOW ¥ 3aBUCHMOCTH aTMOC(EpPHOTO JIaBICHUS OT TeN ¥ (PU3NYECKHE SBIICHNUS,

BBICOTHI. MIPaBWIILHO TPAKTOBATH

Pemenue 3aau Ha pacyeT aTMOC(EpHOTo JaBICHUSI. ($U3MUECKUl CMBICIT

Wzyuenne ycrpoiicTBa 6apomerpa-aHepona HCIIOJIB3yEMBIX BETMUUH, UX
0003HAYCHHS ¥ €ANHHIIBI
(U3MUECKNX BEINYNH, HAXOAUTD
(opMyJIBI, CBSA3BIBAIOIIE
JaHHYIO (PU3UIECKYIO BEINIUHY C
JPYTHMH BEIHIHHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBUCHMOCTEN (U3MIECKUX
BEJTUUUH

4.4 HeictBue DKcnepuMeHTaIbHOE 00HApYKEHUE ASHCTBUS KUIKOCTH U bubnunoreka [JOK ITonynspusanus Hay4HbIX 3HAHUM

KUJKOCTHU U
rasa Ha

ra3a Ha NOrpy>KEHHOEC B HUX TEJIO.

https://m.edsoo.ru/7f416194

cpenu aeten.
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HOrpykEHHOE B OmnpenerneHne BHITAIKUBAIOIICH CHIIBI, IEHCTBYIOIIEH Ha TpynoBoe BociuTanue u
HUX TeJI0 TeJ0, MOTPYKEHHOE B )KUIKOCTb. npodeccHoHaNbHOe
[TpoBenenue n 06Cyx 1eHUE ONBITOB, IEMOHCTPHPYIOIINX caMooIpeie/ieHHe
3aBHCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI, IEHCTBYIOIIEN Ha
TEJIO B )KUJIKOCTH, OT 00beMa ITOTPY>KEHHOH B JKUJIKOCTh @DyHKIMOHANBHAS IPAMOTHOCTb.
4acTH Teja U OT IJIOTHOCTH kuakocTu. IIpoBepka OnuceIBaTh U3yUeHHBIE CBOMCTBA
HE3aBHCHUMOCTH BBITAIIKHBAIOILEH TeN ¥ (PU3NYECKHe SIBICHNUS,
CHJIBI, ICWCTBYIOIICH Ha TEJIO B )KUIKOCTH, OT MacChl Tela. MIPaBIIILHO TPAKTOBATH
HccnenoBanne 3aBHCMMOCTH Beca Tella B BOJIE OT 00beMa (u3MUECKUI CMBICIT
MOTPYXEHHOH B KUAKOCTh YacTH Tela. HCIIONIb3yEMBIX BETHUNH, HX
Pemenne 3aa4 Ha IpUMEHEHHE 3aKOHA ApXUMena U 0003HaYCHHS ¥ CANHHILIBI
YCIIOBUS IITaBaHUSA TEI. (U3HUECKUX BEINYNH, HAXOAUTD
KoncTpynpoBanue apeoMeTpa WM KOHCTPYHPOBaHNE (OpMyIIBL, CBS3BIBAIOIINE
JIOJKY U OTpEJIENICHNE €€ IPy30I0bEMHOCTH JAHHYIO (PM3MYECKYIO BEJIMUMHY C
JPYTHMMH BEJIMYHMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX
3aBUCHMOCTEN (U3MYECKUX
BEJINYNH
Pemats pacuérHele 3a1aumy,
UCIIOJIB3YSI 3aKOHBI M (DOPMYJIBI,
CBSI3BIBAIOINE (hH3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUS 3aa4H 3aITHCHIBATh
KpaTKoEe yCJIOBHE, ITOJCTaBIISATH
(u3HUeCcKre BETUIUHBI B
(OpMyIIBI ¥ IPOBOJUTH PACUETHI,
HaXOJWUTh CIIPABOYHbIC JAHHBIC,
HEOOXOAMMBIE ISl PEILICHUS
3ajia4, OLlEHUBATb
PEATUCTUYHOCTD MOJYYEHHOU
(U3MUECKOH BEITMIMHBI
HWroro no pazneny 21
Pa3gen S. PaGora u MOIIHOCTh. JHeprus
51 Pabora u 3 DKCcIepUMEHTaIBHOE Ope/IeNICHHE MEXaHHYECKOH paboThI Bubmmorexa LIOK INonynapusanus HayYHbIX 3HAaHUN
MOIIHOCTh CHJIBI TSDKECTH NIPH MaJICHUH TEJa ¥ CHIIBI TPEHUS MTPpU https://m.edso0.ru/7f416194 | cpenu meteil.
PaBHOMEPHOM MEPEMEIEHUH TENa 10 TOPU3OHTAIBHON TpynoBoe BocnuTaHue U
TTOBEPXHOCTH. IpodecCHOHANBHOE
Pacuer MomHOCTH, pa3BUBAaEMOI1 ITPH MTOABEME 110 CaMoOTIpeie/ICHHe
JIECTHHIIE.
Pemenne 3aa4 Ha pacdeT MEXaHUYECKOH paboThI 1 @yHKIMOHAIbHAs TPAMOTHOCTb.
MOIIHOCTH OmnuceIBaTh U3yUEHHBIE CBOHCTBA
TeN U PU3UYCCKUEC SIBIICHHUS,
MIPaBUIIBLHO TPAKTOBATh
(U3MUECKUI CMBICIT
HCIOJIb3YEMBIX BEJIMUYUH, UX
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0003HAYEHUS U €AUHULIBI
(U3HUECKUX BETNYNH, HAXOAUTh
(hOpMyJIBI, CBA3BIBAIOIINE
JaHHYIO (PH3MYECKYIO BEIUUMHY C
JIPYTUMH BEJTMYMHAMH, CTPOUTH
rpa UKy U3y4IEeHHBIX
3aBUCHMOCTEN (PU3MIECKUX
BEJIMYHH

Pemars pacuéTHble 3a1a4H,
HCITOJB3YsI 3aKOHBI U (YOPMYITBL,
CBSI3BIBArOIINE (pr3HUECKIe
BEJIMYMHBL: HA OCHOBE aHAIU3a
YCJIOBHS 3a1a4M 3aIMChIBAThH
KpaTKoe yCJIOBHE, [TOJCTABIIATH
(u3nYeCKUe BEITUYHHBI B
(OpMyJIBI ¥ IPOBOAUTH PACUETHI,
HAXOJUTh CIPABOYHBIC JaHHBIE,
HEOOXOMMBIE [UTS PEIICHUS
3a/1a4, OIEHUBATh
PEATMCTHYHOCTD MOJTyYEHHON
(GU3HIECKOM BETMINHEBI

5.2 IIpocteie Omnpenenenye BEIMTPHIILIA B CUIIE IPOCTHIX MEXaHU3MOB Ha Bubmmotexa [IOK Ionynspuzanus HayYHbIX 3HAHUI
MEXaHU3MBI MpUMeEpE pbluara, MOABUKHOTO U HETIOBHKHOTO OJIOKOB, https://m.edso0.ru/7f416194 | cpenu meTeii.

HAaKJIOHHOM IIOCKOCTH. TpynoBoe BocnuTaHUE U

HccnenoBanue ycnoBusi paBHOBECHSI pbIuara. PO eCcCHOHANBHOE

OOHapyxeHHe CBOMCTB IIPOCTHIX MEXaHM3MOB B CaMOOIIpeIeNIeHNE

Pa3IMYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,

UCIIONIb3yEeMbIX B OBITY M TEXHHKE, a TAKIKE OyHKIIMOHAIbHAS TPAMOTHOCTb.

B XKMBBIX OpraHU3Max. DKCIEPUMEHTAIbHOE OnuceIBaTh H3y4eHHbIE CBOMCTBA

JIOKa3aTeIbCTBO PAaBEHCTBA paboT MPH TPUMEHEHHU TeN ¥ (PU3NYECKHE SBIICHNUS,

MIPOCTBIX MEXaHU3MOB. MIPaBWIILHO TPAKTOBATH

Onpenenenne KI1J[ HakIOHHOHN MIOCKOCTH. ($U3MUECKUl CMBICIT

Pemenue 3aa4 Ha NpUMeHEHNE IPaBUIa PABHOBECHUS HCIIOJIB3yEMBIX BEJTMUUH, UX

peryara u Ha pacuet KIIJ| 0003HAYCHHS ¥ €ANHHIIBI
(U3MUECKNX BEINYNH, HAXOAUTD
(opMyJIBI, CBSA3BIBAIOIIE
JaHHYIO (PU3UIECKYIO BEINIUHY C
JPYTHMH BEIHIHHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBUCHMOCTEN (PU3MYECKUX
BEJIMYHUH

5.3 Mexanuueckas OKcIepUMEeHTaJIbHOE ONpeieICHNEe U3MEHEHUS bubnunoreka [JOK ITonynspusanus Hay4HbIX 3HAHUM
SHEPTrHs KMHETHYECKON M TOTEHIMAIbHON SHEPTUH Tella IIPU €ro https://m.eds00.ru/7f416194 | cpeau meteii.

CKATBIBAaHUH 10 HAKIIOHHOM IIOCKOCTH.
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dopmynupoBaHUe Ha OCHOBE UCCIICIOBAaHUS 3aKOHA
COXpaHEHHsI MEXaHUUECKOI SHEPTHUH.

OOcyxeHne rpaHul] MPUMEHUMOCTH 3aKOHA COXPaHEHHS
SHEPTHH.

Pemenue 3aga4 ¢ UCIIOIb30BAHIEM 3aKOHA COXPAaHEHUS
SHEPTUH

TpynoBoe BociuTanue u
npodeccCHoHaNbHOE
CaMoOIpeIeNICHUe

DOyHKIMOHABHASI [PAMOTHOCTb.
OmnuckIBaTh H3YYCHHBIC CBOWCTBA
TeN U PU3NYECKUE SBICHUS,
MPaBIJIEHO TPAKTOBATh
(bu3n9IecKHil CMBICT
HCIIOJIBb3YyEeMbIX BEINYHH, HX
0003HAYCHHS U CMHHLIBI
(bU3NYECKUX BEIMYNH, HAXOHUTb
(hopMyJIBI, CBSI3BIBAIOIINE
JAHHYIO (DU3UYECKYIO BETHUHUHY C
JPYTUMHU BETUYHHAMH, CTPOUTH
rpaduKu U3y4eHHBIX
3aBHCUMOCTEH (PU3HUCCKUX
BEITUYHH

Pemars pacuérHble 3anaun,
HCIIOJIB3YSI 3aKOHBI U HOPMYJIBL,
CBSI3bIBAIOIIME (pU3NUCCKUE
BEJIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3aJa4H1 3aIUCHIBaTh
KPaTKOe yCIIOBHUE, IOJICTaBIATh
(u3nUecKre BEIMYMHEI B
(OpMyIIBI 1 IPOBOINUTH PACUETHI,
HAXOJUTh CIIPABOYHBIC JTAHHBIC,
HEOOXOAMMBIE ISl PEILICHUS
3aj1a4, OIICHUBATh
PEANTUCTHYHOCTD MOTYyYSHHOM
(bHU3UYECKOH BETHMIUHBI

HWroro no pazneny 12
PesepBHOE Bpemsi 3
OBIIEE 68
KOJIMYECTBO

YACOB I1IO

[MPOT'PAMME




8 KJIACC

Ne HaumenoBanue KoanuectBo Bunsl gearensHocT/ DJieKTpoHHbIEe (1M (poBLIE) OcHoBHBbIE HATIPABJIEHUS
n/m pa3zesioB U TeM 4acoB KOHTPOJIb o0pazoBaTebHbIE pecypchl BOCIMTATEIbHOM
NpOrpaMMblI JAeATeTbHOCTH 1
(pyHkumoHaIbHOIM
TPAMOTHOCTH

Pasznen 1. TenmyioBbIe ABJIEHAS

11 Crtpoenue u 7 HaGntonenue n uHTEpIpeTalys ONbITOB, bubnunoreka [JOK [onmynsapusanus HayIHbIX

CBOHCTBa CBUJICTEJIBCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM https://m.edsoo.ru/7f4181ce 3HAHMUH Cpeau JeTeH.

BEIIlECTBA CTPOEHHH BELIECTBA: OIBITHI C PACTBOPEHUEM PA3ITHMYHBIX
BEILIECTB B BOJIE. OyHKIMOHANEHASI TPAMOTHOCTD.
Pemenne 3a1a4 1o OEHUBAHHUIO KOJMYECTBA AaTOMOB HIIH OnwuceIBaTh N3yUYCHHBIC
MOJIEKYJI B €IMHUIIE 00bEMa BEIIECTBA. CBOMCTBa Tel U (pru3nvecKue
AHanu3 TeKcTa IPEeBHUX aTOMHCTOB (HaIpUMep, SIBIICHUSI, IPABUIIBHO
¢parmenTa moamsl Jlykpenus «O npupoze Bemeii») ¢ TPaKTOBATh (PU3MUECKHIA CMBICI
N3JI0’)KEHHEM 000CHOBaHMI aTOMHOI T'MITOTE3BI UCTIONIB3YEMBIX BEIMYHH, HX
(CMBICIIOBOE UTEHHE). 0003HAYEHUS ¥ STUHUIIBI
OueHka yOeIMTEIbHOCTH ATUX 000CHOBAHUIA. (bU3MYECKUX BEJIINYNH,
OObsicHeHre OPOYHOBCKOT'O IBHIKEHUS, SIBJICHHS HaXoJHTh (GOpMyIIbL,
muddy3un u paznuuuii MeXly HUIMH Ha OCHOBE CBSI3BIBAIOIINE TaHHYIO
MIOJIOXKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUU (U3HYECKYIO BEIUYHHY C
CTpOGHHMS BEIECTBA. JPYTUMHU BEJIMYHMHAMH, CTPOUTH
OOBbsicHEHNE OCHOBHBIX PAa3JIMUMi B CTPOCHUH I'a30B, rpaduKy U3y4eHHBIX
XKHUJKOCTEH ¥ TBEPABIX TEJl C UCIIOIb30BAHUEM ITOJI0KEHHUN 3aBUCHMOCTEH (PU3NIECKUX
MOJIEKYJISIPHO-KHUHETHUECKOM TEOPUH CTPOCHHS BEIIECTBA. BEJINYNH
[IpoBenenue ONBITOB MO BHIPAIIMBAHNIO KPHUCTAIIIIOB Pemars pacuérHsle 3agaun,
TIOBAapPEHHOM COJIM MJIH caxapa. UCTIOJNB3YS 3aKOHBI M (POPMYJIBI,
IIpoBenenue n 0OBSICHEHNE OMBITOB, AEMOHCTPHUPYIOIINX CBSI3BIBAIOINHE (DPU3UUECKHE
KaIllMJUIPHBIC SIBJICHUS U SIBIICHUE CMAuMBaHUSL. BEJINYMHBI: HA OCHOBE aHAIN3a
OObsicHEHNE PONK KalWUBIPHBIX SIBICHUHN UL YCIIOBUS 33Jja4M 3aIHChIBATH
MOCTYIUICHUA BOJbI B OpTaHU3M paCTeHHﬁ. KpaTKO€ YCJIOBUEC, TOACTABIIATH
Habmronenue, mpoBeaeHue U 00BSICHEHHE ONBITOB IO ¢du3nyecKkre BeINIUHBI B
HaOJIIOICHUIO TEIIOBOTO PACIIMPEHUS ra30B, XKUJKOCTEH (bopMyJIBI U IPOBOUTH
" TBEPABIX TEJI. paC‘léTbI, HaXOJUTb CIIPABOYHBLIC
OObsicHeHNEe COXpaHEeHUst 00beMa TBEP/BIX Tell, TEKYyYECTH JIaHHBIE, HEOOXOANMBIE TSI
XKHUJKOCTH (B TOM UYHCIIE, Pa3HUIBI B TEKYYECTH IS peuieHus 3a1a4, OleHUBATh
Pa3HBIX KUJIKOCTEH), TaBIeHHs ra3a. PEATUCTUYHOCTH ITOJTy4YEHHOH
[IpoBenenue ONBITOB, IEMOHCTPUPYIONIUX 3aBUCHMOCTD (bU3MYECKO BETMYUHBI
JIaBJICHUS BO3AyXa OT €ro 00beMa U HarpeBaHMs WU
OXJIXKJICHUS, U UX 00BSICHEHNE HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YIEHHSL.
AHanu3 NpakTUYECKUX CUTYalUil, CBSI3aHHBIX CO
CBOMCTBAaMHU ra30B, KHJIKOCTEN W TBEPIBIX TEI

1.2 TernoBbie 21 ObocHOBaHME IPAaBUIT U3MEPEHUS TEMIIEPaTyPEIL. bubaunoreka [JOK [Monmynspu3amnus HayIHBIX

MPOIIECChI

https://m.edsoo.ru/7f4181ce

3HAHUM CpeIM JIETEH.
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CpaBHEHHE pa3TMYHBIX CIIOCOO0B U3MEPEHUS M IIKaJ
TEMIIepaTypB.l.

HabmroneHue u 00bsICHEHUE OMBITOB, JIEMOHCTPUPYIOIIAX
M3MEHCHHE BHYTPECHHEH YHEPIUU Tejia B Pe3yJIbTaTe
TeIuIonepeiayn U paboThl BHEITHHUX cuil. HaOmronenue u
00BsSICHEHHUE OTBITOB,

00CYy)KICHUE MPAKTHYECKIX CUTYaIUH,
JEMOHCTPHPYIOIIUX PA3ITUIHBIC BUABI TEIUIOTICPEIAYH:
TEIUIOIPOBOIHOCTD, KOHBEKIIUIO, H3ITyUICHHE.
HccrnenoBanue SBICHUS TEIIIO00OMEHA TP CMETTHBAHAN
XOJIOIHOM U ropsiueil BOJBI.

Habmtonenne ycTaHOBIIGHHS TEIUIOBOT'O PaBHOBECHS
MEX]Ly TOpsTYei ¥ XOJIOHOM BOAOH.

Omnpenenenne (M3MEepPEeHNE) KOJINYECTBA TETIIOTHI,
MOJTYYCHHOTO BOOH MPH TEIIOOOMEHE ¢ HArpeThIM
METAJUIMYCCKUM NUIMHAPOM.

OnpenernecHue (M3MEPEHUE) YISIEHON TEIIOEMKOCTH
BEIIIECTBA.

Perenue 3aay, CBI3aHHBIX C BRIYUCICHUEM KOJMYCCTBA
TEIUIOTHI M TETUIOEMKOCTH TP TEIUIOOOMEHE.

AHanu3 CUTyaIuii MpakTHIeCKOTO UCIIOIh30BAHUS
TEIUIOBBIX CBOMCTB BEIIECTB M MaTEPHAJIOB, HAIIPAMED, B
LeJAX SHEProCcOePESIKSHHS: TETUTON30IIALII,
sHeprocOeperarIue KPhII, TePMOAKKYMYJIISTOPEI | T. 1.
Habmionenue siBieHM CTapeHnsT ¥ KOHACHCAITHH.
HccnenoBanue mporiecca HCIApeHUs pa3IHIHbIX
)uakocteld. OObICHEHNE SIBJICHUIN HCTIApEHUS

U KOHJICHCAIIUU Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO
yuenusi. HabmroneHue u 00bsICHEHHE MTPOIecca KUIICHUS, B
TOM YHCJIC 3aBHCUMOCTH TEMIICPATyPbl KUIICHUS OT
JTABJICHUSL.

OnpeneneHre (M3MEPEHUE) OTHOCUTEIIEHON BIIAXKHOCTH
BO3/yXa.

HabmroneHune mporiecca IiaBiIeHUsT KPUCTAITHYECKOTO
BEIIECTBA, HAIIPUMED, JIbJIA.

CpaBHEHHE MPOIIECCOB TUIABICHUS KPUCTAIUIMICCKHUX T
1 pa3MATYEHUS MIPH HATPEBAHUH aMOP(HBIX TEI.
Omnpenenenne (M3MEpEHNE) yIIbHON TETUTOTHI TUTaBICHUS
TIBAA.

OG'};HCHGHI/IG SIBIICHUH TIJIABJIEHUS U KpUCTaJllIM3allu Ha
OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHSI.

Pemenue 3aa4, CBA3aHHBIX C BBIYMCJICHHUCM KOJIMYCCTBA
TEIUIOTHI B MPOIECCaX TEIUIONEPEIauu PH IJIaBICHUH U
KPUCTAJUTU3AINH, UCTAPCHUHU M KOHJICHCAIINH.

Tpynosoe BociutaHue u
npodeccroHanbHOe
CaMoOoIIpe/ieNICHue

OyHKIMOHATBHAS TPAMOTHOCTb.
OnuchIBaTh N3yYCHHEBIC
CBOMCTBa Tel U puznveckue
SIBIICHUSI, IPABUIIBHO
TPaKTOBaTh (PU3UUECKHI CMBICIT
HCIIONIb3YEMbIX BETHUYMH, HX
0003HaYEHHS U SIMHHIIBI
(hM3HUECKUX BEIIUYMH,
HaXxO0JUTh POPMYJIBI,
CBSI3BIBAIOIIIE JaHHYIO
(bU3MYECKYIO BEIUYHHY C
JPYTHMU BEJTUYMHAMH, CTPOUTH
rpadMKu H3yYCHHBIX
3aBUCHMOCTEH (PU3NIECKUX
BEJIMYUH

Pemrats pacuérarie 3amaun,
HCIIOJB3YS 3aKOHBI ¥ (DOPMYJIBI,
CBsI3bIBAOINUE (DU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIH3a
YCIIOBUS 33]]a4K 3aITHUChIBATh
KpaTKoe YCJIOBHE, MOJICTABIISAT
¢du3nyecKre BeUIUHBI B

(G opMyJIBI M TIPOBOIUTH
pacyéThl, HAXOJUTh CIIPABOYHBIC
JIaHHBIE, HEOOXOAUMBIE JUISI
peuieHus 3a1a4, OLeHUBATh
PEATUCTUIHOCTD MOTYYCHHOM
(U3NIECKON BETHYUHBI




AHanu3 CUTyalmi IpakTHYeCKOro MPUMEHEHHS SBICHUIN
IIJIABJICHUS U KPUCTAJUIM3ALUY, HAIIPUMED, I10IyYCHHE
CBEPXUYHUCTBIX MAaTEPHUAIIOB, COJIEBAs I'PENKaA U JIp.

AHanuz paboTsl U 00BsSICHEHHE TIPHHIUIA JICHCTBHS
TEILIOBOIO JBUTATEIIA.

Brruncnenue konuuecTsa TEMIOTHI, BBIACSIOMErOCs IPpU
CrOpaHUM pa3NHYHbIX BUAOB TomuBa, u KITJ[ nsuraTens.
OO6cyXIeHne SKOJOTHYECKUX TTOCIEeICTBHI
HCIOJIb30BAHUS IBUTATENEH BHYTPEHHETO CrOPaHHUs,
TEIUIOBBIX M THAPOAIEKTPOCTAHIIMN

Wroro no pazpeny

28

Pa3gen 2. DjeKTpuYecKU

€ 1 MAarHUTHBIC ABJICHUSA

21 DNeKTpuIecKue 7 HabmioneHnne u mpoBeieHUE OMBITOB O AIIEKTPHU3AIINH T Bbubmmorexa [JOK [omynspu3anys HayIHBIX
3apsiIbL. TIPH CONIPHKOCHOBEHUH U WHIYKIIHCH. https://m.edsoo.ru/7f4181ce 3HAHWUI Cpeln IeTe.
3apspKeHHBIC HaGmonenre u 00bsICHEHHE B3aMMOICHCTBHS TpynoBoe BocIiUTaHUE U
TeJa U UX OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX Tell. npodeccroHanbHOe
B3aMMOJIEHCTBU OOBsCHEHNE PUHIINAIIA ICHCTBHS DJICKTPOCKOIIA. CaMOOIIPEEIIEHNE
€ OObsicCHEHUE SIBIICHUI DIIEKTPU3ALUH IPU

COIMMPUKOCHOBECHHWHU TECJI U I/IH}IyKHI/Ieﬁ C UCIIOJIb30BAHHUEM (DyHKI_II/IOHaJ'H:HaSI rpaMOTHOCTD.
3HAHUM O HOCUTEIISIX QJICKTPHUUYCCKUX 3apsA10B B BEIICCTBEC. OHI/ICI)IBaTI) HN3YYCHHBIC
PacrioznaBaHue 1 00bSICHEHHUE SIBICHUI 3JIEKTPU3ALN B CBOifcTBa TN U (U3UYCCKHE
MOBCEHEBHOMN JKH3HHU. SIBJICHUSI, IPABUIIBHO
HabGntonenue 1 00BbsACHEHUE ONBITOB, HILTFOCTPHPYIOLIHNX TPaKTOBaTh HU3HIESCKHH CMBICT
3aKOH COXPAaHEHHS JIEKTPUICCKOrO 3apsiia. HCIIOJIb3YEMbIX BETHUHMH, HX
Hab:ro/1eH1E OTBITOB MO MOJICITUPOBAHUIO CHIIOBBIX 0003HAYCHHS U SANHHIIBI
JIMHUH 3JIEKTPUYECKOTO MOJISL. (bu3MUECKUX BEIUYNH,
HccnenoBanue NeiCTBHSI QIEKTPHUSCKOTO MOJIST Ha HaXOJHUTh (HOPMYIIbL,
MIPOBOJHUKH U TUDJICKTPUKU CBSI3BIBAIOIIUE JaHHYIO
(U3NIECKYIO BEIUYHHY C
JPYTHUMH BEIUYMHAMU, CTPOUTD
rpaduKu H3y4eHHBIX
3aBUCHMOCTEH (PHU3MIECKUX
BEJINYNH

2.2 ITocTogHHBII 20 HaGmroneHne pa3nuyHbIX BUAOB JEHCTBHS bubaunoreka [JOK [Monynsipu3zanus HayqYHBIX
JNMEKTPUUCCKUI AJIEKTPUYECKOTO TOKA U OOHAPYKEHUE STUX BUJIOB https://m.edsoo.ru/7f4181ce 3HAHUI Cpequ IeTeH.

TOK JICHCTBHS B MOBCEHEBHOM X i3HU. HabmroneHue TpynoBoe BOCIUTAHUE U

BO3HMKHOBEHHSI T'a30BOT'0 pa3psijia M JIEKTPHUECKOTO TOKa
B JKHUJKOCTH.

COopka 1 uCTIbITaHNE NEKTPUIECKOH LIENH ITOCTOSTHHOTO
TOKa.

W3mepeHne cuitel TOKa aMIIEPMETPOM.

W3mepeHne 31eKTpU4ecKoro HalpsHKEHUs BOTBTMETPOM.
IIpoBenenue u 0OBSICHEHNE OMBITOB, AEMOHCTPUPYIOIINX
3aBHCHUMOCTH 3JIEKTPHIECKOTO COITPOTHBIICHHUS

npodeccroHanbHOe
CaMOOTIpe/ICIICHIE

OyHKIMOHAIBHAS TPAMOTHOCTb.
OmnuceIBaTh N3Y4CHHBIE
CBOWCTBA Te U GU3NIECKHE
SBJICHUS, IPAaBUIIEHO
TPaKTOBaTh (PU3MUECKHUHA CMBICI
HCIOJB3YEMbIX BEJIMYNH, UX
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IIPOBOAHUKA OT €ro JJIMHBI, IIJIOIIaIU ITONCPEUHOIO
CEUCHHUS U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, TPOTEKAIOIIETO
Yyepe3 Pe3rucTop, OT COMPOTUBIIEHUS PE3UCTOPA U
HaNPSHKCHUS Ha PE3UCTOPE.

[IpoBepka mpaBuiIa CIOKEHUS HAMIPSDKCHUH TIPU
MTOCTICIOBATEIIFHOM COCTUHCHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBmiIa IS CHIIBI TOKA TIPU MapaUIeTbHOM
COCTMHECHUHN PE3UCTOPOB.

AHanu3 CUTyalui NOCIe10BAaTENILHOTO U MAPAIIIENBHOIO
COEIMHEHUS IPOBOIHUKOB B TOMAIIHUX IEKTPHYECKIX
CeTsIX.

Pewrenue 3aau ¢ ucnonb3oBanueM 3akoHa Oma u hopmyi
pacueTa JIEKTPUYECKOr0 CONPOTHUBIICHUS TIPH
MOCJIE/IOBATEILHOM U TIapajlIeIbHOM COeTMHEHUHN
MPOBOJHHUKOB.

OmnpenencHue pabOTHI ICKTPUICCKOTO TOKA,
MPOTEKAIOIIETO Yepe3 PEZUCTOP.

OnpenencHre MOIITHOCTH 3ICKTPUICCKOTO TOKA,
BBIACIISIEMO Ha PE3UCTOPE.

HccrmenoBanre 3aBUCUMOCTH CHITBI TOKA Yepe3 JIAMIIOUKY
OT HATIPSDKCHUS HA HEH.

Omnpenenenne KI1J] HarpeBaTens.

HccnenoBanme mpeodpa3oBaHUs SHEPTHH IPH TOIbEME
Tpy3a JIEKTPOIBUTATEIIEM.

OOBsICHEHHE yCTPOWCTBA U TIPUHIUTIA TEHCTBUS
JOMAIIHUX SJICKTPOHAIrpeBATCIbHBIX l'[pI/I60pOB.
OObsicHEHHE TPUYUH KOPOTKOT'O 3aMbIKaHUsI M IPUHIIUTIA
JIEACTBUS TUIaBKUX MIPEAOXPaHUTENEH.

Pemenue 3aau ¢ ucnosib3oBaHueM 3akoHa Jkoyis—
Jlenna

0003HAYEHNS U €QUHHULIBI
(U3NYECKUX BEIHYHH,
HAXOJUTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO
(HU3MYECKYIO BETUYUHY C
JPYTUMU BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX
3aBUCHMOCTEN (PH3UIECKUX
BEJIMYUH

Pemats pacuérHble 3amauny,
UCIIOJB3YSl 32KOHBI ¥ (YOPMYJIBI,
CBSI3BIBAIOIINE (DU3UUCCKHE
BEJIMYMHEL: Ha OCHOBE aHAJIM3a
YCIIOBUS 3a]]a4M 3aIlIUChIBATh
KpaTKoe YCJIOBHE, MOJICTABIIATH
(u3nUecKre BEITUYHHBI B
(bOpMyJIBI ¥ IPOBOAUTH
pacyEThl, HAXOUTh CIIPABOYHBIE
JaHHbIE, HeOOXOUMBIE IS
pelieHust 3a/1a4, OLEHUBATh
PEATUCTUYHOCTD MOJTyYSHHON
(bU3MUECKOI BETUUUHBI

2.3

MaruuTHbIe
SIBJICHHUS

Hccnenosanre MarHUTHOTO B3aNMOJACHCTBHS MOCTOSHHBIX
MarHHuTOB.

N3yuyeHne MarHUTHOrO MOJISl HOCTOSIHHBIX MarHUTOB MIPU
X 00BCIMHCHHH U pa3zeicHuu. VccienoBanue
MarduTHOr'O B3aUMOJIEMCTBHS ITIOCTOSIHHBIX MAarHUTOB.
W3ydeHne MarHUTHOTO TIOJIS IOCTOSIHHBIX MArHATOB TIPU
X 00BEIMHEHNUH M pa3AeicHUH.

[IpoBeneHne OMBITOB IO BU3YATU3AIHH OIS IIOCTOSHHBIX
MarHuToB.

I/I3yquHe SBJICHUA HAMAarHM4MBaHHWS BCUICCTBA.
HccnenoBanue neiCTBUS 3JIEKTPUUECKOT0 TOKA Ha
MarHUTHYIO CTPEIIKY.

IIpoBeneHune onbITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
CHJIBI B3aMMOJEHCTBHSI KATYIIKU C TOKOM U MarHuTa OT
CHUJIbl U HANpaBJIEHUs TOKA B KAaTYIIKE.

Bbubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

[Monynsipu3aius HayIHbIX
3HaHUI cpeau IeTel.
TpyznoBoe BOCIIUTaHUE U
npogeCCHOHATBFHOE
caMmoornpe/ielieHue

OyHKIMOHATBHASI TPAMOTHOCTb.
OnuchIBaTh U3yUYCHHbBIE
CBOMCTBA Ten U PU3NIEeCKre
SABJICHUS, HpaBI/IHBHO
TPaKTOBaTh (PM3UUECKHUI CMBICIT
HCHOHb3yeMbIX BCJIIMYWH, UX
0003HaYEHUS U €UHUIIBI
(U3MUECKUX BETUYNH,
HAXOJUTh HOPMYIIbI,



https://m.edsoo.ru/7f4181ce

AHau3 CUTyalMii IpakTH4YeCKOro MPUMEHEHHS
JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX YCTPOMCTBAX,
MIPOMBIITICHHOCTH, MEUIIHE).

W3ydenue neicTBUS MarHUTHOTO MOJIS HA TIPOBOJHUK C
TOKOM.

W3ydenue neiicTBUs IEKTPOABUTATENS.

W3mepenune KIIJ] anexTpoaBUraTenbHON yCTaHOBKH.
PacrioznaBaHue 1 aHAIN3 PA3IMYHBIX TPUMEHEHUN
JIEKTpOBHUTaTeNeil (TPaHCIOPT, OBITOBBIC YCTPOWCTBA U

Ap.)

CBSI3BIBAIOIIE JaHHYIO
(bU3MYECKYIO BEIUYMHY C
JPYTUMH BETMYHMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX
3aBUCHMOCTEH (PH3NIECKUX
BEJINYNH

24

DIEeKTPOMAarHHUT
Has MHITYKLUS

OIIBITHI 11O HUCCICOAOBAHUIO ABJICHUA 3JIGKTpOMaI‘HI/ITHOI\/‘I
WHOYKOWUA: UCCIIENOBAaHUE W3MEHEHHUM 3HAYCHUS U
HanpaBJICHUS NTHAYKIITMOHHOI'O TOKa

Bub6nmnoreka IIOK
https://m.edsoo.ru/7f4181ce

[omynspu3anus HayIHBIX
3HaHUU cpelu AETeu.
TpynoBoe BociuTaHue u
npoeCCHOHATBHOE
camooTpeielieHne

OyHKIMOHANTBHAS TPAMOTHOCTD.
OnwuceIBaTh N3yUYEHHBIE
CBOMCTBa Tl U puznveckue
SIBJICHUS], IPABUIIBHO
TPaKTOBaTh (PU3NUECKHUN CMBICI
UCIIOJIB3yEMbIX BEIUYUH, HX
0003HaYCHHS U STMHHIIBI
(U3NIeCKUX BEIHYNH,
HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOILIE TaHHYIO
(U3NIECKYIO BEIUYHHY C
JPYTUMHU BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX
3aBUCHMOCTEH (PHU3MIECKUX
BEJINYNH

HUroro no pazaeny

37

PesepBHOE Bpemst

OBLLEE

KOJIMYECTBO

YACOB

no

IMPOT'PAMME

68
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9 KJIACC

Ne HaumeHnoBanue KoanuectBo Bunsl nesarensHocT/ DJieKTpoHHbIEe (1M (poBLIE) OcHoBHBbIE HATIPABJIEHUS
n/m pa3aenoB u TeM 4acoB KOHTPOJIb o0pazoBaTebHbIE pecypchl BOCIMTATEIbHOM
NPOrpaMMmsbl JAeATeTbHOCTH 1
(pyHkumoHaIbHOIM
TPAMOTHOCTH

Paszgen 1. Mexannueckue siBJIeHHSI

11

MexaHuueckoe
JIBIDKEHHUE U
CIIOCOOBI €ro
OIIUCAHUS

10

AHanuz u 00CyK/IeHHEe Pa3In4YHbIX TPUMEPOB
MEXaHUYECKOTO IBH)KEHHSI.

OO6cyxIeHne rpaHul] TPUMEHUMOCTH MOJIEIN
«MaTepUANBHAS TOYKAY.

Onrcanue MEXaHUIEeCKOTO JBIKCHUS Pa3IHIHBIMH
criocobamu (ypaBHEeHHE, TaOIHIA, rpaduK).

AHam3 XU3HEHHBIX CUTYAINH, B KOTOPBIX MPOSBIACTCS
OTHOCHTEIIFHOCTh MEXaHUIECKOTO JIBIYKCHUSI.
HabmoneHne MeXaHH4IeCcKOTo IBIKECHHUS Tela
OTHOCHTEIIFHO PAa3HBIX TEJ OTCYETA.

CpaBHeHHUE IMyTel U TPACKTOPUIl IBUKEHHUS OHOTO U TOTO
e TeJla OTHOCHTENILHO pa3HbIX TEJ OTCUETa.

Amnanu3 Texcta [anuiest 00 OTHOCUTEIbHOCTH ABH)KEHUS,
BBINOJIHEHUE 33/IaHHUH 110 TEKCTY (CMBICIIOBOE UTEHHE).
OnpeneneHue cpeiHe CKOPOCTH CKOJILXKCHUS OpyCKa HITH
JIBIDKCHUS IIAPUKA TI0 HAKIIOHHOM TUIOCKOCTH. AHAIU3 U
o0cyxeHue crocodoB

MPHOJIMKEHHOTO OTIPEIEICHUS] MTHOBEHHON CKOPOCTH.
OmnpeneneHre CKOPOCTH PABHOMEPHOTO ABIKEHHUS
(mmapuka B )KAIKOCTH, MOJIEIN SIEKTPUIECKOTO
aBTOMOOWJIS U T. II.).

Omnpenenenne MyTH, IPOHICHHOTO 32 JaHHbIHA
MIPOMEXKYTOK BPEMEHH, 1 CKOPOCTH TeJa 110 rpapuKy
3aBUCHMOCTH IIYTH PABHOMEPHOT'O JABHXKCHUS OT BPEMEHHU.
OO0cyxieHrne BO3MOKHBIX IPUHIIUIIOB JICHCTBUS
prOOPOB, UIMEPSIONIMX CKOPOCTh (CIIUIOMETPOB).
Bbluncienue myTH U CKOPOCTH IIPU PaBHOYCKOPEHHOM
MIPSMOJIMHEHHOM JIBUKEHHH TeJa.

OmnpeneneHne MpOHICHHOTO ITyTH M YCKOPEHUS JIBIKCHUS
Telna 1o rpaduKy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JIBIKCHHUS TEJa OT
BpPEMCHU.

[IpoBepka TUITOTE3HI: €CIIH IIPH PABHOYCKOPEHHOM
JIBIDKEHUH 0€3 HaYalIbHON CKOPOCTH ITyTH OTHOCATCS KaK
PSAA HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE IPOMEKYTKH
BpEMEHH OAMHAKOBEL. OmpeenieHne yCKOPEHUs Tela MpH
PaBHOYCKOPEHHOM JIBHIKCHUH

bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6

[Tonynspu3zanus Hay4HbIX
3HaHUN Cpeliu AeTeH.

OyHKIMOHATBHASI TPAMOTHOCTD.
OnuchIBaTh U3yUYCHHbBIE
CBOWCTBA TeN U (pusnveckue
SIBIICHUSI, IPABUIIBHO
TPaKTOBaTh (PU3UUECKHUI CMBICIT
HCIIONIb3YEMbIX BETHYHMH, HX
0003HaYEHHS U SIMHHIIBI
(U3NIECKUX BEITHYHH,
HaXoJHTh (GOpMyIIbL,
CBSI3BIBAIOIIIE TAHHYIO
(U3HYECKYIO BEIUYHHY C
JPYTUMHU BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4UeHHBIX
3aBHCUMOCTEH QU3MUYECKUX
BEJINYNH

Pemats pacu€rHbie 3a1auu,
HCIIOJB3YsI 32KOHBI 1 (DOPMYJIBI,
CBSI3BIBAIOIINE (PH3HUCCKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 33]]a4K 3aHChIBATh
KPAaTKOE yCIIOBHUE, MOICTABIISTh
(u3nUeCKUe BEITUYNHBI B

(G opMyJIBI M TPOBOTUTH
pacuéThl, HAXOAUTD CIIPABOYHbIC
JIaHHbIe, HEOOXOUMBIC ISt
pelieHust 3a/1a4, OlEHUBATh
PEATUCTUYHOCTD MOJTyYEHHON
(HU3MUECKOI BETUUUHBI
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10 HAKJIOHHOM miiockocTu. M3mepenue nepuoja u
YaCcTOTHI OOpAICHHS TEJIa 10 OKPYKHOCTH.
OnpeneneHre CKOPOCTH PABHOMEPHOTO JABIKCHHS TEJla
0 OKPYKHOCTHU.
Perienue 3aau Ha OnpeieTICHUE KHHEMAaTHYCCKUX
XapaKTEPUCTHK MEXaHUYECKOTO JIBMIKCHUS Pa3IMIHBIX
BHJIOB.
Pacno3naBanue u IpHUOIIMKEHHOE OMMUCAHUE Pa3THIHBIX
BHJIOB MEXaHMYECKOTO ABIKCHHS B IPUPOJIC M TEXHUKE
(ma mpuMepax cBOOOTHO MAIAIOIINX TEM, ABIKCHHS
JKUBOTHBIX, HEOCCHBIX Tell, TPAHCIOPTHBIX CPEACTB | Ip.)

1.2

BsaumoneiictBue
TeN

20

Habmonenne u 00cykaeHHe OIBITOB C IBUKECHHUEM Tela
MIPY YMEHBIIICHUH BIUSHHASA APYTUX TeIl, MPETSITCTBYIOMINX
JIBHIKEHHMIO.

AHaJ'II/IB TCKCTa FaJ'II/IJ'ICSI C OIMMCAHHUEM MBICIICHHOI'O
IKCIICPUMEHTa, 00OCHOBBIBAIOIICTO 3aKOH MHEPIINH;
BBITIOJTHEHUE 3aJTaHUI TI0 TEKCTY (CMBICIIOBOC UTCHHE).
OO0cy)eHUE BO3MOKHOCTH BBITOJIHCHUS 3aKOHA WHEPIHH
B Pa3JIMYHBIX CHCTeMax oTcueTa. Habnronenue u
00CyX/ICHUC MEXaHUYECKUX SBICHUMN, MPOUCXOIAIINX B
cucreMe oTcuera « Telexkay Ipu ee pABHOMEPHOM

U YCKOPEHHOM JIBIXKCHUH OTHOCUTEIHHO KaOWHeTa
(u3uKw.

JeiicTBUs ¢ BEKTOpaMU CHUJI: BBIIIOJIHEHHUE 3aJaHUH 110
CIIO’KEHUIO M BEIYUTAHUIO BEKTOPOB.

HabmioneHne u/uinu poBeiIeHUE OTIBITOB,
JEMOHCTPHUPYIONINX 3aBUCUMOCTh YCKOPEHHS Tea OT
NPUI0KCHHOM K HEMY CHJIBI Ml MACCHI TeJa.

Ananns 1 00bICHEHUE SIBIIEHHH ¢ HCITOJIb30BaHHEM
BTOpOro 3akoHa Herorona.

PerieHue 3a1a4 ¢ HCMOBL30BaHUEM BTOPOTO 3aKOHA
HeroToHa M paBwiIa CI0KCHUS CHIL.

OnpenencHre )KECTKOCTH MPYKUHEL.

AHaIM3 CUTYaIHA, B KOTOPBIX HAOIIOAAIOTCS YIIPyTHE
neopManuy, U uX 00bICHEHHE C HCIOTh30BaHUEM 3aKOHA
I'yka.

Pemenne 3amay ¢ ucmons3oBaHueM 3akoHa ['yka.
HccrnenoBanme 3aBUCUMOCTH CHITBI TPEHHUS CKOJIBKEHHS OT
CHUITBI HOPMAJIbHOTO aBieHus1. OOCyXKIeHIe Pe3yIbTaTOB
HCCIIENOBAHMS.

Onpenencare K03GHUIUCHTA TPSHHS CKOJIBKCHUS.
M3mepenue cuiibl TpeHUs MOKOSL.

Pewrenue 3aau ¢ ucronb3oBaHueM (GOPMYIIbI ISl CUITBI
TPEHUS CKOJBKCHUS. AHAN3 JIBHKCHUS TEI TOJIBKO MO
JIeficTBHEM

Bubnuoreka IIOK
https://m.edsoo.ru/7f41a4a6

[omynspu3anus HayIHBIX
3HAHUH cpelu AETEN.
TpynoBoe BoCIIUTaHUE U
npodeccroHanbHOe
camoorpeieneHne

OyHKIMOHANBHAS TPAMOTHOCTD.
OnwuceIBaTh N3yYECHHBIE
CBOMCTBa Tel U puznveckue
SIBJICHU S, IPABUIIBHO
TPaKTOBaTh HU3HYESCKHN CMBICT
UCIIOJIB3yEMbIX BEIUYUH, HX
0003HaYEHHS U SIMHHILIBI
(U3NIEeCKUX BEITHYNH,
HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOILIE JTaHHYIO
(bHU3MYECKYIO BEIUYHHY C
JPYTUMHU BEJITMYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX
3aBUCHMOCTEH (PH3NIECKUX
BEJINYNH
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CHJIBI TSDKECTH — CBOOOIHOIO najgeHus. O0ObsicHeHne
HE3aBUCHMOCTH YCKOPEHHS CBOOOIHOTO MaJCHUS OT
MacCHI TeJa.

O1ueHka BeJTMYHUHBI CUJIBI TATOTEHUS, IeHCTBYIOIEH
MEXIy IBYMS Teaamu (JUIsl pa3HbIX Mace).

Amnanus ABuKeHus HeOECHEIX TeJ O JeHCTBHEM CHIIBI
TATOTCHHUS (C UCTIOTB30BAaHIEM JOTIOTHATEIBHBIX
HMCTOYHHKOB MH(OPMAITIH).

Pemenne 3a1a4 ¢ HCIIONBE30BaHIEM 3aKOHA BCEMHPHOTO
TATOTEHUS U (POPMYIIBI UTS pacdeTa CHIIBI TSHKECTH.
AHaIM3 OPUTHHAIEHOTO TEKCTa, OMHCHIBAIOIIETO
MIPOSIBJICHUS 3aKOHA BCEMUPHOTO TATOTEHMUS; BBITOJIHEHUE
3a/IaHuH TI0 TEKCTY (CMBICTIOBOE UTEHHUE).

Habmronenune u 00Cy K IeHHE OMBITOB 110 H3MCHEHHUIO Beca
TeJa MPU YCKOPEHHOM JIBHIKEHUHU.

AHanu3 yclnoBuil BOSHUKHOBEHHSI HEBECOMOCTH U
Meperpys3Ku.

Pewenue 3agau Ha onpeneneHne Beca Teja B pa3InyHbIX
YCIIOBUSIX.

AHanu3 cui, AeMCTBYIOIIUX Ha TeJo, MOKOosIIeecs: Ha
orope.

OmnpenencHne ICHTPA TSHKECTH PA3INYHBIX TETl

13

3aKOHBI
COXpaHCHHS

10

Habmionerne u 00CyXAeHHE OIBITOB, IEMOHCTPUPYIOINX
nepenayy UMITyJibca IpU B3aUMOJEHCTBUM TN, 3aKOH
COXpaHEeHHS UMITYJIbCA IPH a0CONFOTHO YIPYTOM 1
HEYNPyIrOM B3aUMOJAECUCTBUU TEIL.

AHanu3 cuTyanui B OKpYy>Karolei )KHu3HU C
HCIIOJIb30BaHIEM 3aKOHA COXPAaHEHHS NMITYJIbCA.
Pacnio3HaBaHue ABJICHUS PEaKTUBHOIO ABWKCHUA B
MIPUPOJIE U TEXHHKE.

[IpumMeHeHMe 3aKOHA COXpAaHEHUs UMITyJIbCa JUIsSl pacdyera
pe3yIbTaToOB B3aUMOAEUCTBUS TeJ (Ha IpuMepax
HEYNPYroro B3auMOAEUCTBUS, yIPYroro HEeHTPaIbHOT0
B3aMMOJIECHCTBHSA ABYX OJAWHAKOBBIX TEIl, OAHO U3 KOTOPBIX
HETOIBHIKHO).

Pewenue 3aa4 ¢ UCMONb30BaHUEM 3aKOHA COXPAHEHUSI
HMITyJIbCA.

Omnpenenenne paboOTHI CHIIBI YIIPYTOCTH TP TOABEME
rpy3a ¢ UCHOJIb30BAHUEM HETIOABMXKHOIO U MOJAB>KHOTO
OJIOKOB.

H3mepeHue MOLHOCTH.

M3mMepeHue noTeHMaibHOM S3HEPTUU yIPYTro
Jne(pOPMHUPOBAHHOMN TPYKUHBI.

W3MepeHne KHHEeTH4eCKOM SHepruu Tefa 1o JJIUHe
TOPMO3HOT0 IyTH. DKCIEPUMEHTAIEHOE CPAaBHEHHE
U3MEHEHUs!

Bub6nmoreka IIOK
https://m.edsoo.ru/7f41a4a6

[Momymstpu3anus HayIHBIX
3HaHUU cpelu AeTeu.
TpynoBoe BociuTaHue u
npogeccuoHaIbHOe
caMOOIpeiesICHNE

DyHKIMOHAIbHAS TPAMOTHOCTb.
OnwuceIBaTh NU3yYEHHbBIE
CBOMCTBa Tl U puznveckue
SIBJICHUS], IPABHIIBHO
TPaKTOBaTh (PU3UUECKHUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, HX
0003HaUYEHHS U €INHHIIBI
(bu3MYECKNX BEJINYNH,
HaXoJHTh (pOpMyIIBL,
CBSI3BIBAIOIIIE TAHHYIO
($U3NIECKYIO BETUIHHY C
JIpyTUMHU BETMYMHAMH, CTPOUTH
rpaduKky U3y4eHHBIX
3aBUCHMOCTEH (H3MIECKUX
BEJINYUH

Pemars pacu€rHble 3a1au,
UCTIONB3YS 3aKOHBI ¥ (hOPMYJIBI,
CBsI3pIBaIOIINE (PU3UUECKHE
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IIOTEHLIMAIbHOW U KHHETUYECKON SHEPIUil Tena Ipu
JIBUKEHHUY 10 HAKJIOHHOM IIJIOCKOCTH.
OKcnepUMeHTaIbHAas IPOBEpKa 3aKOHA COXPAaHEHUS
MEXaHWYECKOW HEPTHUH NP CBOOOIHOM IaI€HHH.
IIpumeHeHMe 3aKOHa COXPAaHEHHU MEXaHUUECKOH IHEPTuu
JUId pacdeTa MOTEHIUAIbHON U KUHETHUECKOU A Hepruil
Tena.

Pemenne 3a1a4 ¢ UCIOIB30BaHUEM 3aKOHA COXPAHEHUS
MEXaHU4ECKOW SHEPTUU

BCJIMYMHBI. HA OCHOBC aHaJIn3a
YCIIOBUS 3a]]a4K 32K ChIBATh
KpaTKO€ yCJIOBUE, IOJCTaBIATh
(du3nYecKre BeINIUHBI B
(OpMyJIBI ¥ IPOBOUTH
pac4éThl, HaXOUTh CIIPABOYHBIC
JIaHHBIE, HEOOXOANMBIE JUISI
pelLIeHHMs 3a/1a4, OLICHHBATh
PEAUTUCTHYHOCTD HOJTyYSHHON
($U3NIeCKOi BeTHINHBI

Hroro no pazneny

40

Pa3nen 2. Mexann4yeckue K0J1e0aHUs U BOJTHBI

21

MexaHndyeckne
KoJIeOaHust

7

HaOmroienme kose0auuii oI IENCTBUEM CHII TSKECTH U
YOPYTOCTH B 00Hapy>KeHHEe OJO0HBIX KOJIeOaHui B
OKpY’KaloIIeM MHpeE.
AmnHanu3 KoyiebaHui Tpy3a Ha HUTH U Ha NIPYIKHHE.
OnpepencHre 9acTOThI KOJcOaHUI MATEMAaTHIECKOTO U
MPY>KUHHOT'O MasiTHUKOB.
HabGmnronenue n o0bsicHEHNE SIBJICHUS] pE30HaHCa.
HccnenoBanue 3aBUCUMOCTH Iepuoja KojeOaHni
MTOJIBEICHHOTO K HUTH Tpy3a OT JAJIMHBI HUTH.
[TpoBepka He3aBUCUMOCTH Nepro/a KojiebaHui rpysa,
MTOJIBEIICHHOTO K JICHTE, OT Macchl Ipy3a. Habmronenue u
00CYX/ICHUE OTIBITOB,
JEMOHCTPHPYIOIIUX 3aBUCHMOCTD MIEpHo/Ia KoJeOaHmid
MIPY’KUHHOTO MasTHUKA OT MAacCHI TPy3a U )KECTKOCTH
TIPYKHUHEI.
[IpumMeHeHne MaTeMaTHYECKOTO M IPYKHUHHOTO
MasTHHKOB B Ka4eCTBE MOJEINEH [UIsl ONMCcaHus KojleOaHuit
B OKPY’KaloIlleM MHpE.
Pemenue 3aJa4, CBA3aHHBIX C BBIYMCJICHHUCM WUJIU OIJ,eHKOﬁ
4acTOoTHI (Ieprojia) KoJIecOaHui.

H3mepeHune ycKopeHHs: CBOOOTHOTO Ma/ICHHS

Bu6mmoreka IIOK
https://m.edsoo.ru/7f41a4a6

[Momynspu3anys HayIHBIX
3HAHUM Cpeu IeTEH.
TpynoBoe BoCIIUTaHUE U
npodeccroHanbHOe
camoorpeieneHne

DyHKIMOHAIbHASL TPAMOTHOCTb.
OnwuceIBaTh N3yYECHHBIE
CBOMCTBa Tel U puznveckue
SIBJICHU S, IPABUIIBHO
TPaKTOBaTh HUIHYESCKHH CMBICIT
UCIIOJIB3yEMbIX BEIUYUH, HX
0003HaYEHHS U SIMHHILIBI
(U3NIEeCKUX BEITHYNH,
HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOILIE JTaHHYIO
(bHU3MYECKYIO BEIUYHHY C
JPYTUMHU BEJITMYHMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX
3aBUCHMOCTEH (pH3MIECKUX
BEJINYNH

Pemars pacu€rHsle 3agau,
UCTIOJNB3YS 3aKOHBI M (hOPMYJIBI,
CBsI3bIBAIOIIHE (PHU3UUECKHE
BEJIMYHMHBI: HA OCHOBE aHAIIN3a
YCJIOBHS 38]1a4H 3aIlUChIBaTh
KPaTKOE yCJIOBUE, ITOJCTaBIIATh
(bu3nYecKre BETMYUHBI B
(bopMyJIbl U IPOBOUTH
pacyéThl, HAXOJUTh CIIPABOYHBIC
JIaHHBIE, HEOOXOAUMBIE ISt
peuieHus 3a1a4, OLeHUBATh
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PEATUCTHYHOCTD MOJTyYEHHON
(U3NIECKOM BETMYMHBI

2.2 Mexanuueckue 8 OOHapy)XeHUE U aHAJTN3 BOJTHOBBIX SIBJICHHUN B Bubmuorexa [JOK [Momynspu3anus HayIHBIX
BOJIHBIL. 3BYK OKPY’KaroIIeM MHpe. https://m.edsoo.ru/7f41a4a6 3HAHUI Cpe/Iu IeTeil.
HabmrogeHue pacnpocTpaHeHHS POI0JILHBIX U TpynoBoe BoCITUTaHUE U
MTOTIEPEYHBIX BOJIH (HA MOJIETH) U OOHApYKEHUC npodeCCHOHATLHOE
AHAJIOTUYHBIX BHJIOB BOJIH B MPHUPOJIE (3BYK, BOJIHEI Ha caMooTIpeieIICHue
BOJIC).
BeluncieHue JJTHHbBI BOJIHBI U CKOPOCTH PACIPOCTPaHEHHSI OyHKIMOHATBHASI TPAMOTHOCTD.
3BYKOBBIX BOJIH. OnuchIBaTh U3yUYCHHbBIE
DKCHepUMEHTAIBHOE ONPESICHUE MPAHHUI] YACTOTHI CBOWCTBa Tl U (Ppusnveckue
CIIBIIIMMBIX 3BYKOBBIX KOJICOaHHH. SIBJICHUS, IPABUIIBHO
HaOunroieHne 3aBUCMMOCTH BBICOTBI 3BYKa OT YacTOThI (B TPaKTOBaTh (PU3UUECKHUN CMBICIT
TOM YHUCJIC, C UCTIOJIb30BAHUEM MY3bIKAJIbHBIX HCIOJB3YEMbIX BEJIMYNH, UX
UHCTPYMEHTOB). 0003HaYEHUS ¥ STUHUIIBI
HabmroneHue u 00bsICHEHUE SBIICHUS aKyCTHYECKOTO (U3NYECKUX BEITHYUH,
pe3oHaHca. HAXOJIUTh (POPMYIIBL,
AHaJIN3 OPUTUHAILHOTO TEKCTa, MOCBSIICHHOTO CBSI3BIBAIOINUE TAHHYIO
HCIIOJIh30BAHUIO 3ByKa (WK YIBTPa3ByKa) B TCXHHUKE (U3NYECKYIO BETUYUHY C
(9x00KaIus, yIETPa3BYK B MEIUIIMHE H JIp.); JPYTAMU BEITUYNHAMH, CTPOUTH
BBINOJHEHUE 3aIaHHI 10 TEKCTY (CMBICIIOBOE YTCHUE) rpaduKu U3y4eHHBIX
3aBUCHMOCTEH (PH3UICCKUX
BEJINYNH
Pewmats pacuérHble 3amauy,
UCIIOJNB3Ysl 3aKOHBI ¥ (DOPMYJIBI,
CBsI3BIBAOIINE (PH3HUCCKHE
BCJIMYUHBI: HA OCHOBEC aHaJIn3a
YCIIOBHSI 33]1a4H 3aIHChIBAThH
KpaTKOE YCJIOBUE, IIOJICTABIIATh
(u3NYeCKUe BEITUYMNHBI B
(G OpMYIIBI B TIPOBOTUTH
pacu€Thl, HAXOIUTH CIIPABOYHEIC
JTAaHHBIC, HEOOXOIUMBIC JIJIsS
peIIeHs 3a1a4, OICHUBATh
PEATUCTHUYHOCTD MOJyYSHHON
(bu3MUYECKOIi BETUUUHBI
HWroro mo paznmery 15

Paznes 3. DieKTpoMarHuTHOE 1o0Jie H 3JIeKTPOMATHUTHBIE BOJIHBI

31 DIEeKTPOMarHUTHOE 6 [octpoenwne paccyxaeHni, 000CHOBBIBAIOIITNX Bubmmorexa [IOK [omynspu3anys HayIHBIX
mosie u B3aMMOCBSI3b DIICKTPUIECKOTO ¥ MATHUTHOTO TIOJICH. https://m.edsoo.ru/7f41a4a6 3HAHWI CpeIIn IeTeH.
3NIEKTPOMAarHUTHEIE DKCreprUMEeHTaIbHOE U3y4eHHEe CBOHCTB TpyznoBoe BociuTaHHe U
BOJIHBI OJICKTPOMAariMuTHBIX BOJIH (B TOM YHCJIC C ITIOMOIIBIO HpO(beCCI/IOHaHBHOC

MOOMIIBHOTO TeneoHa). caMoornpe/ielieHHe
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AHanu3 pEeHTIeHOBCKMX CHUMKOB Y€JI0BEUECKOTO
OpraHusma.

AHanu3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
JJIEKTPOMATHUTHOTO M3JIYYEHHsI B TIPUPO/IE: )KUBBIE
OpraHU3MbI, U3Jy4YeHHsI HEOECHBIX TeJ (CMBICIIOBOE
YTCHUE).

Pacrio3HaBaHue 1 aHAIHM3 PA3IMYHBIX TPUMEHEHHUN
SIIEKTPOMATHHUTHBIX BOJIH B TEXHHUKE.

H3yvenre BOJHOBBIX CBOMCTB CBETA.

Pemenme 3a1a4 ¢ HCTIOIB30BAHKEM (HOPMYIT ISl CKOPOCTH
SIIEKTPOMATHUTHBIX BOJIH, [UTHHBI BOJTHBI M YaCTOTHI CBETA

DyHKIMOHAJIbHAS TPAMOTHOCTb.
OnwuceIBaTh N3yYCHHBIE
CBOMCTBa Te U puznyeckue
SIBJICHUS], IPABUIIBHO
TPaKTOBaTh (PU3UUECKHUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, HX
0003HaUYEHHS ¥ €IIMHHIIBI
(bU3MYECKNX BEJINYNH,
HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIIE TAHHYIO
(U3NIECKYIO BETHINHY C
JIpyTUMHU BETMYMHAMM, CTPOUTH
rpaduKku U3y4eHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BEJINYUH

Hroro no pazneny

Paszgen 4. CBeToBLI€ SIBJICHHSA

4.1 3aKOHBI
pacnpocTpaHeHus
cBeTa

HabmroeHne onsITOB, AEMOHCTPUPYIOLIHX SIBICHHUE
MPSIMOJIMHEITHOTO PacIPOCTPAHCHHUS CBETa
(BO3HMKHOBCHHE TCHU U MOJYTCHH ), K UX UHTCPIPETALIUS
C HCITOJIb30BAaHUEM ITOHSTHS CBETOBOTO JIy4a.
OOBsCHEHHE ¥ MOJICIIUPOBAHIE COTHEYHOT'O M IYHHOTO
3aTMEHUN.

HccrnenoBanne 3aBUCUMOCTH yTia OTPAKEHHS CBETOBOTO
Jyda OT yTia MaJeHusl.

Wzydenue cBoicTB M300paXKeHNS B TNIOCKOM 3epKaje.
Habmionenne u 00bsiICHEHUE OMBITOB TI0 TOITYYEHUIO
1300pakeHU B BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
HaG6mronenre u 00bsICHEHHE OTIBITOB 110 MPEIOMIICHUIO
CBCTA HA I'paHUIIC pa3IMYHBIX CPEJ], B TOM YUCJIC OIILITOB C
MOJIHBIM BHYTPEHHUM OTPaXKEHHEM.

HccrnenoBanue 3aBUCUMOCTH yTJiia MPEIOMIICHUS OT yria
MaJICHUs CBETOBOT'O JIyua Ha TPAHMIIC «BO3IYX—CTCKIIOY.
PacnosnaBanue SIBICHUN OTPAXKCHUS U MPEITOMIICHUS
CBETa B TIOBCCAHCBHOM KI3HH.

AHaM3 U 00BSCHCHHE SBJICHUS ONTHYSCKOT'O MIPaXKa.
Pemmenue 3a1a4 ¢ CIONBE30BaHIEM 3aKOHOB OTPAXKCHUS U
MIPETIOMIICHUS CBETa

bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6

[Tonynspu3zanus Hay4YHbIX
3HAHUM CpelU ETEH.
TpynoBoe BoCIIUTaHUE U
npogeCCHOHATTFHOE
caMooInpe/esIeHIe

OyHKIMOHATBHASI TPAMOTHOCTb.
OnuchIBaTh U3yUYCHHbBIC
CBOWCTBA Tel U GU3NIECKHE
SIBJICHUS, IPABUIIBHO
TPaKTOBaTh (PU3MUCCKHIA CMBICIT
I/ICHOHB3yeMLIX BCJIIMYWH, UX
0003HAYEHNS U €QUHHUIIBI
(U3NYECKUX BEIHYHH,
HaXOJHUTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO
(HU3MYECKYIO BETUYUHY C
JPYTUMHU BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4UeHHBIX
3aBUCHMOCTEN (PH3UIECKUX
BEJINYUH

Pemats pacuérHble 3amauy,
UCTIOINB3YsI 3aKOHBI ¥ (DOPMYJIBI,
CBsI3BIBAOIINE (PH3MUCCKHE
BCJIMYMUHBLI. HA OCHOBC aHAJIN3a
YCIIOBUS 3a]]a4M 3alIUChIBATh
KpaTKoe YCJIOBHE, MOJICTABIIATH
(bu3rYeCcKUe BETUIUHBI B



https://m.edsoo.ru/7f41a4a6

(GbopMyJIBI M TPOBOIUTH
pacyéThl, HAXOUTh CIIPABOYHBIE
JIaHHBIE, HEOOXOAUMBIE JTS
pelieHust 3a/1a4, OlEHUBATh
PEATUCTHYHOCTD MOJTyYEHHON
(U3MUECKOI BETUUUHBI

4.2

JIun3el 1
OINITHYECKHE
IpUOOPHI

[MomyuyeHne N300paKCHUH C MOMOIIBIO COOMPAOIIEH U
paccenBaromniei JIH3.

Omnpeneneane GOKYCHOTO PACCTOSIHHS U ONTHIECKON
CHITBI COOMPATOTIEH JINH3BL.

AHanu3 ycTpolcTBa U NPUHLMIIA IEHCTBUS HEKOTOPBIX
ONITHYECKUX MPHOOPOB: (oToanmapara, MUKPOCKOIIa,
TEJIECKOTIA.

Wzyuenne Mojienu riia3a Kak ONTHYECKOW CHCTEMBI.
AHanu3 SBIEHUN OJIM30PYKOCTH U TaTbHO30PKOCTH,
MIPUHIIMIA JEHCTBUS OYKOB

Bbubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

[Momynsipu3anus HayIHBIX
3HaHUU Cpelu AeTeH.
TpynoBoe BOCITUTaHUE
npogeccHoHaTBFHOE
camooTIpeieieHne

OyHKIMOHANBHASI TPAMOTHOCTb.
OnuchIBaTh NU3yUYCHHbBIE
CBOMCTBa Tl U (pruznveckue
SIBJICHUS], IPABUIIBHO
TPaKTOBaTh (PU3UUECKHUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, HX
0003HaYEHHS U €IMHHIIBI
(u3MYEeCKNX BEJINYNH,
HaXoJHTh (pOpMyIIBL,
CBSI3BIBAIOIIIE TAHHYIO
(U3NIECKYIO BETUINHY C
JIpyTUMHU BETMYMHAMH, CTPOUTH
rpad Ky H3YICHHBIX
3aBUCUMOCTEHN PU3NIECKUX
BEJINYUH

Pemats pacuéTHbie 3a1a4H,
UCIIOJIB3YSl 3aKOHBI ¥ (hOPMYJIBI,
CBsI3bIBatOINUE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3a]ja4M 3aIHChIBATh
KpaTKoe yCJIOBHE, MOJICTaBIISThH
¢u3HUYeCcKre BETNINHBI B
(hopMyJIBI 1 IPOBOAUTH
pacd€Thl, HAXOJUTh CIIPABOYHBIC
JTaHHBIE, HEOOXOANMBIE IS
penIeHus 3a1a4, OLCHUBATh
PEATUCTUYHOCTH MOTyYEHHOH
(U3NIECKON BETMUHHBI

4.3

Paznoskenue 6emoro
CBETa B CIICKTP

HabmtoneHue pasnoxeHus 0€I0ro CBeTa B CHEKT).
HabGmoneHune n 00bsiCHEHHE OIBITOB T10 MOJTY4YEHHIO
0eJ10ro cBeTa IpU CIIOKEHHU CBETA PA3HBIX 1IBETOB.

bubanoreka [JOK
https://m.edsoo.ru/7f41a4a6

[Monynspu3zanus HayqIHBIX
3HAHUM CpeaU IETEH.



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

[IpoBeneHue u 0OBSICHEHHE OIBITOB 110 BOCIIPUSITHIO
LIBETa PEIMETOB IIPU UX HAOJIOJICHUH Yepe3 [[BETOBHIC
(GUIBTPHI (LIBETHBIE OYKH)

Tpynosoe BociutaHue u
npodeccroHanbHOe
CaMoOoIIpe/ieNICHue

OyHKIMOHANTBHAS TPAMOTHOCTD.
OnwuceIBaTh N3yYCHHBIC
CBOMCTBa Tel U puznveckue
SIBIICHUSI, IPABUIIBHO
TPaKTOBaTh (PU3UUECKHI CMBICIT
HCIIONIb3YEMbIX BETHUYMH, HX
0003HaYEHHS U SIMHHIIBI
(hM3HUECKUX BEIIUYMH,
HaxoJuTh POPMYJIBI,
CBSI3BIBAIOIIIE JaHHYIO
(bU3MYECKYIO BEIUYHHY C
JPYTHMU BEJTUYMHAMH, CTPOUTH
rpadMKu H3yYCHHBIX
3aBUCHMOCTEH (PU3NIECKUX
BEJIMYUH

HWroro no pazneny 15
Pa3gen S. KBaHTOBBIE IBJICHHS
51 Hcnyckanue u 4 O6cyxnenune nenu onbiToB Pezepdopna mo Bubmorexa LIOK INonmynsapusanus HayqHbIX
IIOTJIOIIEHNE CBETA HCCIIEJOBAHUIO aTOMOB, BBIJBIKEHHE TUIIOTE3 O https://m.edsoo.ru/7f41a4a6 3HAHUH Cpequ IeTeH.
aTOMOM BO3MOXKHBIX PE3yJIbTaTax ONbBITOB B 3aBUCHMOCTH OT TpynoBoe BocUTaHuE U

MIPEATIONaraéMoro CTpOSHHUs aTOMOB, (hopMyIMpoBaHHe npodeccroHanbHOe

BBIBOJIOB U3 PE3yJIHTATOB OIBITOB. caMOoOIpeieJICHHE

OO6cyxIeHne IPOTHBOPEUNH TNTAHETAPHON MOJIENIN aToMa

Y OCHOBaHUU AJis1 runoTe3bl bopa o crannoHapHbIX DyHKIMOHATIbHAs TPAMOTHOCTb.

OpOHTax IEKTPOHOB. OnuceIBaTh N3yUYEHHBIC

HabmrogeHne CIjIoIHbIX U TMHEHYaTHIX CIIEKTPOB CBOMCTBa Tel U (pusnveckue

W3JTy4eHHs Pa3InYHbIX BemecTB. OObsiCHEHHE SIBJICHUSI, IPABHIIBHO

JIMHEHYATBIX CIIEKTPOB U3JIyYEeHUS TPaKTOBaTh (PU3UUECKHUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, HX
0003HaUYEHHS U €IMHHIIBI
(bu3MYECKUX BEJINYNH,
HaXOoJHTh (pOpMyIIbL,
CBSI3BIBAIOIINE JAHHYIO
(U3MYECKYIO BEINYNHY C
JIPYTUMH BETMYMHAMH, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (HU3NIECKUX
BEJINYNH

5.2 Crtpoenne 6 Ob6cyxneHne BO3MOXKHBIX THIIOTE3 O MOJEISAX CTPOCHHUS bubamoreka [JOK [Monmynspu3anus HayIHBIX

aTOMHOTO pa

spa.

https://m.edsoo.ru/7f41a4a6

3HAHUM CpeIM JIETEH.



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

OmnpeneneHue cocTaBa saep Mo 3aaHHBIM MAaCCOBBIM U
3apsAa0BbIM YKCJIaM U I10 IMOJIOKECHUIO B nepnonﬂquKoﬁ
CHCTEME 3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa SApa U €ro MOJIOKEHUS B
MIEPUOANYECKOI cuCTeMe NPH O-PagOaKTHBHOCTH.
HccnenoBanue TPEKOB 0-4aCTHI] IO FOTOBBIM
¢dororpadusm.

OOHapyxeHHe U H3MEpeHHE paialliOHHOTO (hoHa ¢
TTOMOIIBIO JO3UMETPA, OLIEHKA €r0 MHTEHCUBHOCTH.
AHanm3 OMOIOTHIECKAX N3MEHEHHH, IIPONCXOISIINX TT0]T
JEACTBUEM PAAHOAKTUBHBIX U3JIyUEHUH.

Hcnonp3oBanue paaloaKTUBHBIX U3IYyIEHUH B MEAUIIHE

Tpynosoe BociutaHue u
npodeccroHanbHOe
CaMoOoIIpe/ieNICHue

OyHKIMOHANTBHAS TPAMOTHOCTD.
OnwuceIBaTh N3yYEHHBIC
CBOMCTBa Tel U puznveckue
SIBIICHUSI, IPABUIIBHO
TPaKTOBaTh (PU3UUECKHI CMBICIT
HCIIONIb3YEMbIX BETHUYMH, HX
0003HaYEHHS U SIMHHIIBI
(hM3HUECKUX BEIIUYMH,
HaxoJuTh POPMYJIBI,
CBSI3BIBAIOIIIE JaHHYIO
(bU3MYECKYIO BEIUYHHY C
JPYTHMU BEJTUYMHAMH, CTPOUTH
rpaduKu H3yYCHHBIX
3aBUCHMOCTEH (PU3NIECKUX
BEJIMYUH

53

SnepHble peakuu

Pemrenue 3a1au ¢ UCIIOIH30BaHUEM 3aKOHOB COXPaHEHUS
MacCOBBIX M 3apsI0BBIX YHCEN HA OTpeJIe/ICHNE
PEe3yIbTaTOB SACPHBIX PEAKIUil; aHAIN3 BO3MOKHOCTH
WA HEBO3MOXKHOCTH SIIEPHON PEaKIUH.

OreHKa YHEPTUH CBSI3U SIEP C UCIOIB30BaHNEM (POPMYITBI
OHHIITEHHA.

OOcyxeHnE MEPCIIEKTUB UCI0Ib30BAHUS YIIPABISIEMOTO
TEPMOSAEPHOTO CUHTE3A.

OO0cy)ICHHE MPEUMYIIECTB U IKOJOTHUECKUX IIPOOIIEM,
CBS3aHHBIX C SJEPHOM SHEPreTUKON

Bbubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

[Momynsipu3anus HayYHBIX
3HaHUI cpenu neTe.
TpyznoBoe BoCIUTAaHHE U
npodecCHOHAIBHOE
CaMooIIpeieNICHUe

QDyHKIMOHANBHASI TPAMOTHOCTb.
OnuceIBaTh N3yUYEHHBIC
CBOMCTBa Tel U (pusnveckue
SIBJICHUSI, IPABHIIBHO
TPaKTOBaTh (PU3UUECKHUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, HX
0003HaUYEHHS U €NHHIIEI
(u3MYECKNX BEJINYNH,
HaXOoJHTh (pOpMyIIbL,
CBSI3BIBAIOIINE JAHHYIO
(U3MYECKYIO BEINYNHY C
JIPYTUMH BETMYMHAMH, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (HU3NIECKUX
BEJINYNH

Pemats pacuéTHbie 3a1auu,
UCIIOJNB3YSI 3aKOHBI ¥ (hOPMYJIBI,
CBsI3BIBAOIUE (PU3HUCCKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a
YCIIOBUS 3a]]a4M 3aIHChIBATH
KpaTKOe YCJIOBHE, IOJICTaBIISITh



https://m.edsoo.ru/7f41a4a6

(du3nUecKre BEIUYNHBI B
(GhopMyJIBI M IPOBOTUTH
pacy€éThl, HAXOUTh CIIPABOYHBIE
JIaHHBIE, HEOOXOAUMBIE JUTS
pelieHus 3a/1a4, OlCHUBATh
PEATUCTUYHOCTD MOJTyYEHHON
(bHU3MYECKOI BETUUUHBI

Hroro no pazneny

17

Pasnea 6. IloBTopuTe/ibHO-0000 A0 MOYJIb

6.1 [oBTOpenue u 9 BrimonHenue y4eOHbIX 3aaHni, TpeOyOmmxX Bubmmorexa LIOK Ionmynsapusauus HayqHbIX
000011eHnE JICMOHCTpPAIIUU KOMIIETCHTHOCTEH, XapaKTePH3YIOIIUX https://m.edsoo.ru/7f41a4a6 3HAHHI CPEeH JEeTeH.
CozIepIKaHus Kypca €CTECTBEHHOHAYYHYIO IPAMOTHOCTb: TpyznoBoe BocTUTAaHHE U
¢busnku 3a 7-9 — IPUMEHEHHS ITOJyYSHHBIX 3HaHHUH [UIS HAy9YHOTO npohecCHOHAIBHOE
KJ1acc 00BsICHEHUS (HPM3UYECKHX SBICHUI B OKpYKaromei CaMoOIIpe/ieNICHNE

IIPUPOZE, B IIOBCEIHEBHOI KNU3HH U BBIBICHU
(bHU3UUIECKUX OCHOB PsiZia COBPEMEHHBIX TEXHOJIOTHIA; OyHKIMOHAIBHAS TPAMOTHOCTb.
— MPUMEHEHHST OCBOCHHBIX IKCIICPUMEHTAIBHBIX YMEHUI OnuchIBaTh H3yUCHHBIC
JUISL KCCIleToBaHMsl (PU3NUECKUX SIBJICHHH, B TOM YHCIIC CBOMCTBa Tl U (puznveckue
JUTSI IPOBEPKH THIIOTE3 M BHISIBICHHS 3aKOHOMEPHOCTEH. SIBJICHUS, IPABUIILHO
Pewrenne pacyeTHbIX 3a/1a4, B TOM YHCIIE TPaKTOBaTh HU3HMICCKHI CMBICT
MPEIONIAraloIuX HCIOIb30BaHUE (PU3NUSCKUX MOJEIICH HCIIOJIBb3yEMbIX BENUYUH, UX
Y OCHOBAHHbBIX Ha COJCPKAHUU PA3IIMIHBIX Pa3/IeOB 0003HaYCHHS U SIMHHILIBI
Kypca (QU3UKH. (HU3UYCCKUX BEJMYHH,
BeImonHeHUe 1 3alyTa TPYNIOBIX I HHAWBHIYaIbHBIX HaxoauTh GOopMyJIbI,
MIPOEKTOB, CBA3AaHHBIX C COJICPKAHUEM Kypca HU3HKU CBSI3BIBAIOILIE TAaHHYIO
($U3NIECKYIO BETUINHY C
JOPYTHMH BeJIMYHHAMH, CTPOUTH
rpaduKu H3yISHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BEITHYMH
HWroro no pazueny 9
OBUIEE KOJIMYECTBO 102
YACOB IIO

I[TPOIT'PAMME



https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE

no yueo0Homy kypcy «@u3uka» B / kiaacce Ha 2025-2026 yueOHblii roj
(mo ®IOC 000)
COIJIacHO y4eOHO-MeToqu4YecKoMy KoMILIeKTy Ileppimkun A.B. (13 geilicTByomiero nepeynsi y4eOHUKOB)
2 yaca B HeJIeJNI0, Bcero 68 4acoB 3a y4eOHBIH T'o/T
Ucnonwzyemsie cokpamenus: T — tect, [IP — npakTudeckas padora



eMenThI DJIEKTPOHHBI OcHOBHBIE
Ne i xomupuiar | ¢ WHPpoBbIe HANpABJIEHHs
ypoKa Tema ypoka BH/bI 1€ATETLHOCTH YYAUIHXCS opal’'HA B o0pa3oBare.b BOCIIUTATEIbHON
(l)OpMaTe HbI€ peCcypcChl OeaATeJIbHOCTH U
orl (GyHKUMOHANBHOI
TPaMOTHOCTH
BeisBrenue paznuuuii Mexay GU3MUECKUMU U 1 "Tlomynspu3anysa HayqHbIX
XUMHYECKHMH TIPEBPAIICHUSMH. 3HAHUH CPE/IN JICTeH.
PacnioznaBanue 1 kiaaccuukaims Gu3HIECKuX
SIBJICHUN: MEXaHUYECKUX, TETUIOBBIX, SNEKTPHYCCKHX, PyHKUHOHALHAS
MarHWTHBIX U CBETOBBIX. ) ngﬁzzg;ibﬁ3yquHble
Habmonenue u onncanve GU3NIECKAX SBICHUN CBOHCTBA T& B (HIHIECKHE
Pasnen 1. DU3NKA U 6 POTh B HO3HAHNH Onpgz[eneHI/Ie LEHBI JEJICHHsI IKaJIbl U3MEPUTEIBHOTO ABICHI, IPABHTLHO
OKpY’KaIolIero Mipa (6 4acoB) npuoopa. 3 TPakToBaTh (HU3UUCCKHI
W3MmepeHne MTMHEWHBIX pa3MEPOB TEN U IPOMEXKYTKOB https://m.edsoo. CMBICIT HCTIONIb3yEMBIX
o BPEMEHHU C YYETOM IMOIPEIIHOCTEN. ru/35YPBIWSK BEIIMYUH, X 0003HaUeHUs
U3UKa — HayKa O MpUpoe. SIBICHUs IPUPOIbIL. Vi3MeperHe 0GbeMa KUKOCTH i TBEPIOTO Tea. W CHHIE! GUBHUCCKIX
DusiiCeCKie ABICHILA W3Mmepenune TeMrepaTyphl Py MOMOIIH XKHUIKOCTHOTO BEJIMIHH, HAXOINTD
TepMOMETPA U JATINKA TEMIIEPATYPHI. (hopmyet, caasbiBatomye
BBInonHeHHE TBOPUESCKUX 3aJaHHI 110 TOMCKY ig;:i;o}l;bzﬁ;{;c;i:
CII0CO0OB N3MEPEHHSI HEKOTOPBIX (PH3NIYECKHX BeTHUMHAMH, CTPOHTH
XapaKTEepUCTHUK, HAIIPHMED, Pa3MepOB MaJIbIX 00BEKTOB IpAQHKH H3YYCHHBIX
(BoItoC, MPOBOIOKA), y/IATICHHBIX 3aBUCHMOCTEH (PH3HICCKHIX
00BEKTOB, OOJIBIINX PACCTOSIHUM, MaJIbIX BeJIMYNH"
MIPOMEKYTKOB BpeMeHH. OOCyKICHHE MpeaIaracMbIX 1 "Tlomynspu3anus HayqHbIX

MCX&HI/I‘IGCKI/IC, TCIUIOBBIC, JJICKTPUICCKUC,
MAarHuTHBIC, CBETOBLIC, 3BYKOBBIC SABJICHUA

CrIoco0oB

BrlnBrkeHne runores, 0ObICHSIOMINX IPOCTHIE
SIBIICHUS1, HAIIPUMep:

— IOYEeMy OCTaHABJIMBACTCS JIBIDKYIIEECS MO
TOPU30HTAJILHON IIOBEPXHOCTH TEINO;

— [10YeMy B JKapKylo ITOT0/ly B CBETIION O/IXKIC
TpoXJagHel, yeM B TeMHoM. [Ipeanoxenne crmoco6oB
MIPOBEPKH TMITIOTES.

IIpoBenenune uccaea0Banus Mo MPOBEPKE KaKOH-THO0
TUIOTE3HI.

[octpoenne mpocTeHmMX MoIeNnelt (PHU3NIECKUX
SABJICHUH (B BUJIE PICYHKOB MJIM CXEM), HAIIPUMEP
NajicHue MpeMeTa; IpsIMOJIMHEHHOE paclipoCTpaHEeHHe
cBeTa

https://m.edsoo.
ru/116U53L6H

3HAHUN Cpenu JeTei.

OyHKIMOHATIbHAs
TPaMOTHOCTb.

OnuceIBaTh H3y4eHHbIE
CBOWCTBA TeN U PU3MUECKHE
SIBJICHHS, IPaBHUIBHO
TPaKTOBATh (PU3HMUCCKUH
CMBICTT UCTIOTB3yEMBIX
BEJINYMH, X 0003HAUCHHS
" CAUHUIBI d)HSquCKI/IX
BEJINYMH, HAXOINUTb
(hopMyIBL, CBS3BIBAIOIINE
JaHHYIO (QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMH, CTPOUTH
rpaduKH U3yIEeHHBIX
3aBUCHMOCTEH (PU3MIECKUX
BeTMIHH"



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/I16U53L6H

du3nuecKre BEIUYUHEBI U X U3MEpeHUue

https://m.edsoo.

ru/6ZYFTFPAT

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUCHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

Ypok-uccienosanue "M3Mepenne TemMeparypsl mpu
TTOMOIIIH YKUAKOCTHOT'O TEPMOMETPA U JaTUHKA
TemnepaTypsl"”

https://m.edsoo.

ru/VQGCNSIM
P

"[Nomynspu3anys HayIHBIX
3HAHUM Cpeiu JeTen.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOoOIIpeIeNICHHE.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh U3yYEeHHbIE
CBOICTBa Tel U PU3MIECKUe
SIBJICHHS, IPAaBHIBHO
TPaKTOBATh (PUIMUECKUH
CMBICTT UCTIONTB3yEMBIX
BEJINYMH, UX 0003HAUCHHUS
U eAVHUIBI PU3HIecKnX
BEJINYMH, HAXOJUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYIO
BEJINYNHY C IPYTHMH
BEJINYMHAMU, CTPOUTH
rpaduKy N3yIEeHHBIX
3aBUCUMOCTEH (pru3ndecKux
BEIUYUH"



https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/VQGCN8IMP

Kak ¢u3nka u qpyrue ecTeCTBEHHBIE HAYKH
U3Yy4aroT Ipupoly. EcTeCTBEeHHOHAYUYHBIH METO.
no3Hanus. Onrcanne GU3NIECKUX SBICHUH C
TMOMOIIBIO MOJEIIEH

Vpok-uccnenosanue "I[IpoBepka runoTe3sl:
JaIbHOCTH NMOJIETA MIAPHKA, ITyILIEHHOTO
TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIIIE BHICOTA
nycka"

https://m.edsoo.
ru/3LPP2HPX2

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUCHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

https://m.edsoo.
ru/9QYLZITEM

u

"[Nomynspu3anys HayIHBIX
3HAHUM Cpeiu JeTen.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOoOIIpeIeNICHHE.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh U3yYEeHHbIE
CBOICTBa Tel U PU3MIECKUe
SIBJICHHS, IPAaBHIBHO
TPaKTOBATh (PUIMUECKUH
CMBICTT UCTIONTB3yEMBIX
BEJINYMH, UX 0003HAUCHHUS
U eAVHUIBI PU3HIecKnX
BEJINYMH, HAXOJUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYIO
BEJINUNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBUCUMOCTEH (pru3ndecKux
BEIUYUH"



https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/9YLZITEMU

Pa3nen 2. IlepBonayanbHble CBEeIEHHUS O
CTpOeHMH BemiecTBa (5 4acoB)

Crpoenne BemecTBa. OTBITH, TOKA3bIBAIOIIIEC
JUCKPETHOE CTPOCHHE BEIICCTBA

Z[BI/I)KCHI/IC HacTul BEIICCTBA

HaGutoienue 1 nHTEpIipeTanus ombIToB,
CBHJIETENBCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JINYHBIX BEIIECTB B BOJIE.

O1eHKa pa3MepoB aTOMOB ¥ MOJIEKYJI C
UCIIONIb30BaHUEM (poTorpaduii, Mosy4eHHbIX Ha
aTOMHOM CHJIOBOM MuKpockorne (ACM) —
nabopaTopHas pabota mo teme: «OneHka fuameTpa
aToMa METOJIOM PsIIIOB (C UCTIOIb30BaHHEM
(hotorpadumii).

OmnpenencHne pa3smMepoB MaJIbIX TEI

Habmonenne u 00bsicHeHHE OPOYHOBCKOTO IBHKCHUS
U siByieHus muddy3un.

[IpoBenenune n 0OBSICHEHNE OMBITOB 10 HAOIIOAEHHIO
TETIOBOTO PACIIMPEHNUS Ta30B.

[TpoBenenue U 0OBSICHEHHUE OTBITOB 10 OOHAPYKCHUIO
CHJI MOJIEKYJIIPHOTO IPUTSDKEHUSI M OTTAIKABAHUS
Omnmucanue (C UCMOIB30BAHNEM MPOCTHIX MOJIEIIEH)
OCHOBHBIX Pa3IM4Yuil B CTPOCHUHU ra30B, )KUIAKOCTEH U
TBEPABIX TEIL

OOBsicHEHNE MAJIOH C)KUMAeMOCTH JKHIKOCTEH 1
TBEPABIX Tel, OOJBIION CKUMACMOCTH T'a30B.
OObsicHeHHe COXpaHEeHHS (POPMBI TBEPBIX TN U
TEKY4YeCTH )KUAKOCTH.

[IpoBenenHne oNpITOB, TOKA3BIBAIOLINX, YTO B TBEPIAOM
COCTOSIHUH BOJIbI YaCTUIIBI HAXOJATCS B CPEAHEM
JlaJibliie ApyT OT Apyra (IUIOTHOCTh MEHBIIIE), YeM B
HKHJTKOM.

YcTaHOBIEHHE B3aMMOCBSA3H MEX/y OCOOCHHOCTAMHU
arperaTHhIX COCTOSIHUI BOJIbI M CYIIECTBOBAHUEM
BOAHBIX opranu3mMoB (MC — 6uonorwus, reorpadus)

https://m.edsoo.

ru/FSPU40LYR

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpadMKy H3y4CHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

https://m.edsoo.
ru/HQ31SN1F3

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/HQ31SN1F3

Ypok-uccnenoBanue «OMnbITI IO HAOIIOICHHUIO
TEIUIOBOTO PACIIMPEHHUS Ta30B)

https://m.edsoo.
ruW/FT87UNTLS

"[omynspu3anys HayIHBIX
3HAHUU CpeIU ETEH.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOOIIpEeICIICHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4EHHbIE
CBOICTBa Tel U pu3MIecKue
SIBIICHUS, TPABUIIBHO
TPAKTOBATh (PUIMUECKUH
CMBICIT UCTIONB3YEMBIX
BEJINYHH, X 0003HAUCHHUS
U COUHULBI PU3HIECKUX
BCJIMYHUH, HAXOIUTh
(hopMyITBI, CBA3BIBAIOIIIE
JAHHYIO0 (QPU3UYECKYIO
BEJIMYHHY C IPYTUMH
BEIMYHHAMH, CTPOHUTH
rpapuKy U3y4CHHBIX
3aBUCUMOCTEH pru3nvecKux
BeJHYUH"

10

ArperaTHLIe COCTOSAHHUA BCIICCTBA

https://m.edsoo.
ru/STRDWAC

XM

"[lomynspusanys Hay4HbIX
3HAHMUU CpeIu IETEH.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh U3yYEeHHbIE
CBOICTBa Tel U PU3MIECKUe
SIBJICHHS, IPAaBHIBHO
TPaKTOBATh (PUIMUECKUH
CMBICTT UCTIONTB3yEMBIX
BEJINYMH, UX 0003HAUCHHUS
U eAVHUIBI PU3HIecKnX
BEJINYMH, HAXOJUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYIO
BEJINYNHY C IPYTHMH
BEJINYMHAMU, CTPOUTH
rpaduKy N3yIEeHHBIX
3aBUCUMOCTEH (pru3ndecKux
BEIUYUH"



https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/STRDWACXM

B3auMocBs3b Mex 1y CBOMCTBaMHU BELIECTB B Pa3HBIX
arpe€raTHbIX COCTOSIHUAX U UX

https://m.edsoo.

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX

11 ru/AWMIDBI4
ATOMHOMOJIEKYIISIPHEIM cTpoeHHueM. OCOOCHHOCTH 8 BEJINYMH, X 0003HAYCHUS
arperaTHbIX COCTOSIHUI BOJIBI - U eIUHALBI (PU3HIECKIX
BCIIMYMH, HAXOJUTH
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINYUHY C IPYTUMU
BEJIMYNHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (1)I/I3I/I'-IGCKI/IX
BeJHYHH"
HccnenoBanue paBHOMEpPHOTO JBUXKEHUS, "Tlonysipuzanust HAy4HbIX
oTpeJieNieHUe ero MPU3HaKoB. 3HAHHH CPen AeTeH.
HabmoneHne HepaBHOMEPHOTO IBIKCHUS 1
OIpejieNieHUe ero OTINYUiA OT PaBHOMEPHOTO PyHKIMOHATLHAS
IPaMOTHOCTb.
JIBUYKCHMUSL.
O OnuceBaTh H3YUCHHBIC
MpeieJIeHe CKOPOCTH PaBHOMEPHOTO JIBHXKEHUS CBOVICTBA Tel U (u3HIECKUE
. LIapyKa B KUIKOCTH, MOJIEIH IEKTPUUECKOTO
Paznen 3. JIBu:kenue n B3aumopeiicteue Tea (21 (wap ’ P ABJICHU, IPABUIIBHO
yac) aBTOMOOMIIS 1 T.1L.). TPAKTOBAaTh (PU3MICCKHI
12 OnpezeneHue CpeiHell CKOPOCTH CKOJILKEHUS OpycKa https://m.edsoo. CMBICTT UCTIONB3yEMBIX

Mexanuueckoe n1BukeHue. PaBHomepHoe U
HEPaBHOMEPHOE IBHKEHUE

WX IIapHUKa [0 HaKJIOHHOH IIOCKOCTH.

Pemenne 3a1a4 Ha onpesiesieHNeE Iy TH, CKOPOCTH U
BPEMEHHU PaBHOMEPHOTO JBIKEHHUS.

Amnanu3 rpaIKoB 3aBHCUMOCTH ITyTH U CKOPOCTH OT
BpPEMEHH

OOBsicHeHNE ¥ IPOTHO3UPOBAHNE SIBICHUM,
00yCIIOBIICHHBIX HHEPIIMEH, HalpuMep, 4TO
MIPOUCXOIUT NIPU TOPMOXKEHUU HITH PE3KOM MaHEBpE

ru/3W6CCIHB1

BEIIMYUH, UX 0003HAUCHUS
U eIHHULBI DU3HYICCKUX
BEIIMYMH, HAXOJIUTh
(opMyJIBI, CBA3BIBAOILHC
JaHHYI0 QU3HYECKYIO
BENIMYHHY C APYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBHCHMOCTEH (PU3HUIECKUX
BeIMYUH"



https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/3W6CCIHB1

13

Cxopocts. Enunnnsl ckopoctu

aBTOMOGI/IHH, HO‘IeMy HEBO3MO>XXHO MITHOBCHHO
MPEKPATUTh JABHKCHHEC Ha BEJIIOCHUIICC WIIM CAMOKATE U
T. 1.

[IpoBeneHue U aHATU3 OMBITOB, AEMOHCTPUPYIOIIUX
M3MEHEHHE CKOPOCTH JIBHIKEHUS TeJla B PE3yJIbTaTe
JIECTBUS HA HEro JPYrux Tell.

Peurenue 3a/1au Ha onpejieieHHe MacChl Tella, ero
00beMa M IIOTHOCTH.

https://m.edsoo.

ru/29GPTJAKL

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4CHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"



https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/29GPTJAKL

14

Pacuer myTH 1 BpeMeHH ABUKEHUS

https://m.edsoo.
ru/PVHMNWA

UA

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHHS
U eIMHULBI QU3HYECKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anauy,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3alUCHIBATDH
KPaTKO€E yCJIOBHE,
HOACTABIATH (HU3HMUECKHUE
BEJIMYMHBI B (POPMYIIBI U
HPOBOJUTH PACUETEL,
HaXOAUTb CIIPAaBOTIHBIC
JTaHHBIEe, HEOOXOANMEBIE JUTS
pelreHus 3a4ad, OI[CHUBATh
peaTMCTHYHOCTD
HOTy4eHHOH (pU3HIecKoit
BEJUYHHBI"



https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/PVHMNWAUA

15

Wnepnus. 3akoH nHepnuu. BzaumozencTeue Ten Kak
MIPUYUHA U3MEHEHUSI CKOPOCTH JBYKEHUS TEI

https://m.edsoo.
ru/KX55101BX

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUCHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

16

IInotHocTh BemecTBa. Pacuer maccel u o0beMa Tena
110 €I'0 IIJIOTHOCTH

https://m.edsoo.
ru/0S71X3DPS

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/0S71X3DPS

17

JlabopaTopuas pabota «OnpeneseHne mIOTHOCTH
TBEPIOTO TEJa»

https://m.edsoo.
ru/OH22PX7C

X

"[omynspu3anys HayIHBIX
3HAHUU CpeIU ETEH.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOOIIpEeICIICHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4EHHbIE
CBOICTBa Tel U pu3MIecKue
SIBIICHUS, TPABUIIBHO
TPAKTOBATh (PUIMUECKUH
CMBICIT UCTIONB3YEMBIX
BEJINYHH, X 0003HAUCHHUS
U COUHULBI PU3HIECKUX
BCJIMYHUH, HAXOIUTh
(hopMyITBI, CBA3BIBAIOIIIE
JAHHYIO0 (QPU3UYECKYIO
BEJIMYHHY C IPYTUMH
BEIMYHHAMH, CTPOHUTH
rpapuKy U3yYCHHBIX
3aBUCUMOCTEH pru3nvecKux
BeJHYUH"



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/OH22PX7CX

18

Pemenne 3agau o reme "IlnoTHOCTE BemecTsa"

https://m.edsoo.
ru/50DYVYG4

9

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHHS
U eIMHULBI QU3HYECKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO (QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anauy,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3alUCHIBATDH
KPaTKO€E yCJIOBHE,
HOACTABIATH (HPU3HUECKHUEC
BEJIMYMHBI B (POPMYIIBI U
HPOBOJUTH PACUETEL,
HaXOAUTb CIIPAaBOTIHBIC
JTaHHBIEe, HEOOXOANMEBIE JUTS
pelreHus 3a4ad, OI[CHUBATh
peaTMCTHYHOCTD
HOTy4eHHOH (pU3HIecKoit
BEJUYHHBI"



https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/5ODYVYG49

Cuna Kak XxapakTepUCTHKa B3aUMOJEHCTBUSA TeIl.

https://m.edsoo.

ru/NV56FY1G2

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

19 Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas paboTa «/3ydeHne 3aBUCUMOCTH
20 pactsbkeHus (nedopmannuu) NpyKUHBI OT

HpPIJ'IO)KeHHOﬁ CHJIBI»

https://m.edsoo.
ru/PXXW6DH

XE

"[Nomynspu3anys HayIHBIX
3HAHUM Cpeiu JeTen.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOoOIIpeIeNICHHE.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh U3yYEeHHbIE
CBOICTBa Tel U PU3MIECKUe
SIBJICHHS, IPAaBHIBHO
TPaKTOBATh (PUIMUECKUH
CMBICTT UCTIONTB3yEMBIX
BEJINYMH, UX 0003HAUCHHUS
U eAVHUIBI PU3HIecKnX
BEJINYMH, HAXOJUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYIO
BEJINYNHY C IPYTHMH
BEJINYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBUCUMOCTEH (pru3ndecKux
BEIUYUH"



https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/PXXW6DHXE

21

SIBnenue TsaroreHusd. Cuna TSHKECTH

https://m.edsoo.

ru/OCWJIXENQ
E

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

22

CBsI3p MEXly CUIION TSKECTH U Maccoil Tena. Bec
Teaa. Pemenue 3amau mo teme "Crita TsoxectH"

https://m.edsoo.
ru/8PZHPV1YJ

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEJIMYUH, X 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TsKeCTH Ha Ipyrux miaHerax. dusndeckue
XapaKTEPUCTUKU ILIAHET

https://m.edsoo.

ru/IM2DOKYLI

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4CHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

24

Wsmepenue cuit. JJlunamomerp

https://m.edsoo.
ru/IT1ZGKCK

H

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IT1ZGKCKH
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Bec Tema. HeBecomocTth

https://m.edsoo.
ru/UAO01SQ8RE

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

26

CrnosxeHue ABYX CHJI, HAPABJICHHBIX 110 OJHON
npsimoil. PapHozelicTByIoLIas cuit

https://m.edsoo.
ru/L6SNUZVZ8

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/L6SNUZVZ8
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Pemenne 3anau mo teme "PaBHoxeiicTBytomas cun'

https://m.edsoo.
ru/MKPXDZN

X5

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHHS
U eIMHULBI QU3HYECKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO (QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anauy,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3alUCHIBATDH
KPaTKO€E yCJIOBHE,
HOACTABIATH (HPU3HUECKHUEC
BEJIMYMHBI B (POPMYIIBI U
HPOBOJUTH PACUETEL,
HaXOAUTb CIIPAaBOTIHBIC
JTaHHBIEe, HEOOXOANMEBIE JUTS
pelreHus 3a4ad, OI[CHUBATh
peaTMCTHYHOCTD
HOTy4eHHOH (pU3HIecKoit
BEJUYHHBI"



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/MKPXDZNX5

Tpenue ckonbKeHUs U TpeHue nokos. Tpexue B

https://m.edsoo.
ru/TAIEOSMM

H

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUCHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

28

MIPUPOJIE U TEXHUKE

JlaboparopHas paboTa «/3ydeHne 3aBUCUMOCTH
29 CHWJIBI TPEHUS CKOJIBKEHUS OT CHJIBI IaBIICHUS U

XapakTepa COIMPUKACAIOINXCA HOBCpXHOCT@ﬁ))

https://m.edsoo.

ru/TAQP4B30
A

"[Nomynspu3anys HayIHBIX
3HAHUM Cpeiu JeTen.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOoOIIpeIeNICHHE.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh U3yYEeHHbIE
CBOICTBa Tel U PU3MIECKUe
SIBJICHHS, IPAaBHIBHO
TPaKTOBATh (PUIMUECKUH
CMBICTT UCTIONTB3yEMBIX
BEJINYMH, UX 0003HAUCHHUS
U eAVHUIBI PU3HIecKnX
BEJINYMH, HAXOJUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYIO
BEJINYNHY C IPYTHMH
BEJINYMHAMU, CTPOUTH
rpaduKy N3yIEeHHBIX
3aBUCUMOCTEH (pru3ndecKux
BEIUYUH"



https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TAQP4B3OA
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Pemenue 3aau Ha onpeneneHne
PpaBHOJICHCTBYIOIIECH CUIIbI

https://m.edsoo.
ru/5YY23XXS

b

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHHS
U eIMHULBI QU3HYECKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO (QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anauy,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3alUCHIBATDH
KPaTKO€E yCJIOBHE,
HOACTABIATH (HPU3HUECKHUEC
BEJIMYMHBI B (POPMYIIBI U
HPOBOJUTH PACUETEL,
HaXOAUTb CIIPAaBOTIHBIC
JTaHHBIEe, HEOOXOANMEBIE JUTS
pelreHus 3a4ad, OI[CHUBATh
peaTMCTHYHOCTD
HOTy4eHHOH (pU3HIecKoit
BEJUYHHBI"



https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/5YY23XXSD
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Pemenne 3amau mo temam: «Bec Tenay,
«I'padpmaeckoe n3odpakenue cum», « CHUITbDY,
«PaBHOJEHCTBYIOIIAS CUIDY

https://m.edsoo.
ru/T9V639RZF

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHHS
U eIMHULBI QU3HYECKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpadUKH U3yYEeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anauy,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3alUCHIBATDH
KPaTKO€E yCJIOBHE,
HOACTABIATH (HU3HMUECKHUE
BEJIMYMHBI B (POPMYIIBI U
HPOBOJUTH PACUETEL,
HaXOAUTh CIIPAaBOTHBIC
JTaHHBIEe, HEOOXOANMEBIE JUTS
pelreHus 3a4ad, OI[CHUBATh
peaTMCTHYHOCTD
HOTy4eHHOH (pU3HIecKoit
BEJUYHHBI"



https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/T9V639RZF

KonTtponsHas pabora nmo remam: «MexaHHIeCKoe

https://m.edsoo.

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX

32 JIBIDKEHHEY, «Macca, IIIoTHOCThY, «Bec Tenay, ru/PARO8BWE4
F 6 C D BCJINYHUH, UX 0003HaYEHUS
«I'papmaeckoe nzodpakeHue cmny, « CHITbDy D T —
BCIIMYMH, HAXOJUTH
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJIMUUHY C APYTUMU
BEJIMYNHAMU, CTPOUTH
rpaduKy U3ydeHHBIX
3aBUCUMOCTEN (1)I/I3I/I'-IGCKI/IX
BeJHYHH"
AHanu3 1 00BSICHEHHE OTIBITOB M MPAKTUIECKUX "TTonmynApu3arus HayYHBIX
CHUTYyalUi, B KOTOPBIX MPOSBIISIETCS CUJIa JaBJICHUSL. 3HaHMH cpesy JeTeit.
O6ocHOBaHME CLIOCOOOB YMEHBIIICHUS
¥l yBEJIMYEHHS JaBlieHus. V3yueHne 3aBUCHMOCTH PyHKIMOHATLHAS
I'PaMOTHOCTb.
JaBJICHUS ra3a OT o0beMa U TeMIepaTypsl. M3ydenne
6 o OnuceIBaTh H3YUCHHBIC
0COOEHHOCTEH mepeaauun AaBlIeHUs TBEPILIMH TEJIaMH, CBOHCTEA TSI H QHIHCCKHS
. . JKUJKOCTSIMH 1 Ta3aMH.
Pasnen 4. J/laBneHue TBEPABIX Tell, JKUAKOCTEH 1 OBOCHOBAMIE Des ATOB OIEITOB 0COBEHHOC ABJICHU, IPABUIILHO
HOBaHU JLTATOB OTIBITOB HHOCTSIMH it
rasos (21 wac) CTpOEHUS Bemfcnz]a B TBEPJAOM, KUJIKOM U https://m.edsoo. Zf/:l(cT; ]:f;o?;f: H:;EII;HH
33 ’ ru/25TVM1FD Y
ra3000pa3HOM COCTOSHUSIX. L BEJINYMH, X 0003HAYEHHS

Hasnenne. CiocoOBl yMEHBIICHUS U yBEITMICHIS
JIaBJICHUS

SKCHepI/IMeHTaHBHOC JI0Ka3aTenbCcTBO 3akoHa Ilackams.

Pemenue 3amau Ha pacyeT JaBJICHUA TBEPAOIo Tejia
I/ICCJ'Ie,I[OBaHI/Ie 3aBUCHUMOCTH NABJICHHUA )XKUIKOCTH OT
FHy6I/IHLI TIOTPY>KEHUS U TUIOTHOCTH KUIKOCTH.
Ha6JIIOI[CHI/Ie H O0BSICHEHHE THUAPOCTATUYICCKOTO
nmapajaokca Ha OCHOBC 3aKOHa [Tackas.

I/I3y‘{eHI/Ie COO6IlIaIOHII/IXCH COCYIOB.

U eIHHULBI DU3HYICCKUX
BEIIMYMH, HAXOJIUTh
(opMyJIBI, CBA3BIBAOILHC
JaHHYI0 QU3HYECKYIO
BENIMYHHY C APYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBHCHMOCTEH (PU3HUIECKUX
BeIMYUH"



https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/25TVM1FDL
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JaBnenue raza. 3aBUCUMOCTb JIaBJICHUS ra3a OT
00bEMa, TemMIepaTypal

35

IIepenaua naBneHus TBEPALIMU TENAMH,
KHUAKOCTSIMH U razamu. 3akoH [lackans

Pemenne 3a1a4 Ha pacyeT JaBIEHUS KUAKOCTH.
OO0BscHeHNE TPUHIINIIA 1eHICTBHS THAPABIMYECKOTO
npecca, THEBMATUYECKUX MAaIlIMH.

https://m.edsoo.
ru/544Y MX9wW

R

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

https://m.edsoo.
ru/CG5POSNW

(0]

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/CG5P08NWO
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HaBHeHI/Ie B XKUJKOCTH U ra3¢, BbI3BBAHHOC
ﬂeﬁCTBHCM CHIJIBI TSXKECTH

https://m.edsoo.
ru/K7T1219UC

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTb
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"



https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/K7T1219UC
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Pemenne 3a1au nmo teme «JlaBieHue B KUAKOCTH U
rase. 3akoH ITackams»

https://m.edsoo.
ru/UHHC5RB6

w

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHHS
U eIMHULBI QU3HYECKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemath pacuérHble 3agauy,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3alUCHIBATDH
KPaTKO€E yCJIOBHE,
HOACTABIATH (HU3HMUECKHUE
BEJIMYMHBI B (POPMYIIBI U
HPOBOJUTH PACUETEL,
HaXOAUTb CIIPAaBOTIHBIC
JTaHHBIEe, HEOOXOANMEBIE JUTS
pelreHus 3a4a4, OICHUBATh
peaTMCTHYHOCTD
HOTy4eHHOH (pU3HIecKoit
BEJUYHHBI"



https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/UHHC5RB6W
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CooOmatormuecst cocyibl

https://m.edsoo.
ru/7THDBMDH

R2

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4CHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

39

I'mapaBanudeckuii mpecc

https://m.edsoo.
ru/67X2LF396

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/67X2LF396

https://m.edsoo.
ru/5G846G718

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4CHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

40 Manometpsl. [TopurHeBoi >KUAKOCTHBII HacoC
ATtmocdepa 3emnn. [IpHauHbI CyIiecTBOBaHUS
a BO3/1yIIHOIT 0005104KK 3emMin. 3aBUCUMOCTh

aTMOC(epHOro JaBJICHUS OT BBICOTHI HAJl YPOBHEM
Mops

https://m.edsoo.
ru/DRQ6ZPW1
M

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/DRQ6ZPW1M
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Bec Bo3nyxa. ATMocepHoe aBieHne

https://m.edsoo.
ru/PYRNEDIS

Y

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

43

Nsmepenue armochepHoro gaieHus. OnbIT
Toppuuemiu

https://m.edsoo.
ru/2183TIPD4

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/2I83TIPD4

44

3aBHCHMOCTh aTMOC(EPHOr0 IaBJICHHUS OT BBICOTHI
HaJl YPOBHEM MOpSs

https://m.edsoo.
ru/YWIFWMZI

J

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

45

Bapomerp-anepona. ATMochepHOe AaBlIeHHE Ha
Ppa3IMYHBIX BBICOTAX

https://m.edsoo.

ru/WBNXTP7G

R

"[Nomynspuzanus Hay4HbIX
3HAHUH Cpenu eTei.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C IPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/WBNXTP7GR
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Pemenne 3anau mo teme "AtmochepHoe naBieHue”

https://m.edsoo.
ru/YWVWL5T

Al

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHHS
U eIMHULBI QU3HYECKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anauy,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJ]a4M 3aIUCHIBATh
KPaTKO€E yCJIOBHE,
HOACTABIATH (HU3HMUECKHUE
BEJIMYMHBI B (POPMYIIBI U
HPOBOJUTH PACUETEL,
HaXOAUTb CIIPAaBOTIHBIC
JTaHHBIEe, HEOOXOANMEBIE JUTS
pelreHus 3a4ad, OI[CHUBATh
peaTMCTHYHOCTD
HOTy4eHHOH (pU3HIecKoit
BEJUYHHBI"



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/YWVWL5TA1

JeiicTBUE JKUIKOCTH U ra3a Ha IOTPYKEHHOE B HUX

https://m.edsoo.

ru/SMG9FR466

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

47
Tesno. ApXuMe0Ba cuiia
JlaboparopHas pabota «OmnpeneneHme
48 BBITAJIKUBAIOLIEH CUIIbL, JEHCTBYIOIIEH Ha TEJIO,

NOrpy>KE€HHOC B JKUJAKOCTH»

https://m.edsoo.
ru/7U40IDLK2

"[Nomynspu3anys HayIHBIX
3HAHUM Cpeiu JeTen.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOoOIIpeIeNICHHE.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh U3yYEeHHbIE
CBOICTBa Tel U PU3MIECKUe
SIBJICHHS, IPAaBHIBHO
TPaKTOBATh (PUIMUECKUH
CMBICTT UCTIONTB3yEMBIX
BEJINYMH, UX 0003HAUCHHUS
U eAVHUIBI PU3HIecKnX
BEJINYMH, HAXOJUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYIO
BEJINYNHY C IPYTHMH
BEJINYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBUCUMOCTEH (pru3ndecKux
BEIUYUH"



https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/7U40IDLK2

JlaboparopHas padota mo teme «MccnenoBanue

https://m.edsoo.

ru/OUOBGKKS

\

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

49 3aBHCHUMOCTH Beca Tella B BOJE OT 00bEMa
MOTPYKEHHOMN B KHUKOCTh YaCTH TEJa»
50 IInaBanwme Ten

https://m.edsoo.
ru/UMAE9Q10
Y

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/UMAE9Q10Y

51

JlabopaTopuas pabota "KoHcTpyHnpoBaHue
apeoMeTpa MM KOHCTPYHPOBaHUE JIOAKH U
ompejeneHue e€ rpy3onoabEMHocTH"

https://m.edsoo.

ru/BGOVBS63P

"[omynspu3anys HayIHBIX
3HAHUU CpeIU ETEH.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOOIIpEeICIICHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4EHHbIE
CBOICTBa Tel U pu3MIecKue
SIBIICHUS, TPABUIIBHO
TPAKTOBATh (PUIMUECKUH
CMBICIT UCTIONB3YEMBIX
BEJINYHH, X 0003HAUCHHUS
U COUHULBI PU3HIECKUX
BCJIMYHUH, HAXOIUTh
(hopMyITBI, CBA3BIBAIOIIIE
JAHHYIO0 (QPU3UYECKYIO
BEJIMYHHY C IPYTUMH
BEIMYHHAMH, CTPOHUTH
rpaduKu U3y4EeHHBIX
3aBUCUMOCTEH pru3nvecKux
BeJHYUH"



https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/BG0VBS63P

52

Pewenue 3angau no temam: «IlnaBanue cynos.
BosnyxonnaBanue», «JlaBieHue TBEpABIX T,
JKUJIKOCTEH U Ta30B»

https://m.edsoo.
ru/R7VHLAG0

Q

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHHS
U eIMHULBI QU3HYECKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anauy,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3alUCHIBATDH
KPaTKO€E yCJIOBHE,
HOACTABIATH (HU3HMUECKHUE
BEJIMYMHBI B HOPMYJIBI U
HPOBOJUTH PACUETEL,
HaXOAUTb CIIPAaBOTIHBIC
JTaHHBIEe, HEOOXOANMEBIE JUTS
pelreHus 3a4ad, OI[CHUBATh
peaTMCTHYHOCTD
HOTy4eHHOH (pU3HIecKoit
BEJUYHHBI"



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/R7VHLA60Q
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Pa3nen S. PaGora u MomHoCcTh. JHeprus (12
4acoB)

Mexannueckas pabora

54

MomntHocTs. EqUHHIEI MOIITHOCTH

OKcIepUMeHTAIBbHOE ONpeAeTIeHHEe MEXaHUYeCKON
pa60TI>I CHJIBI TAXKCCTU NIPU MaJICHUU TEJIa U CUJIbI
TPEHUs IPU PABHOMEPHOM MEPEMEIICHUH TeJa MO
TOPH30HTAIEHON TIOBEPXHOCTH.

Pacuder MoUIHOCTH, pa3BUBAEMOM MPHU MOAbEME 11O
JIECTHHUIIE.

Pemenne 3a1a4 Ha pacueT MEXaHUIECKOH pabOTHI U
MOIITHOCTH

Onpeﬂeneﬂne BBIMT'PbIIIA B CUJIEC IPOCTBIX
MEXaHU3MOB Ha IpUMepe pbrdara, MOJBHKHOTO U
HEMOJBI)KHOTO OJIOKOB, HAKIIOHHOM TIOCKOCTH.
HccrenoBanme ycnoBHs paBHOBECHS phIUara.
OO6Hapy>keHHEe CBOMCTB MPOCTHIX MEXaHU3MOB B
PAa3IMYHBIX HHCTPYMEHTAX W MPUCIOCOOICHUSX,
HCIOJIB3YEMBIX B OBITY U TEXHHKE, a TAKKE

B KUBBIX OpraHU3Max. JKCIIEPUMEHTAILHOE
JIOKa3aTe’IbCTBO PABCHCTBA pabOT MpH MPUMEHCHUN
TIPOCTHIX MEXaHMU3MOB.

Omnpenenenne KIIJ] HakJIOHHOH MITOCKOCTH.
Pewienue 3a1a4u Ha npuMeHeHHE MPaBUila PaBHOBECHS
ppruara u Ha pacuet KIIJ]

OKcIepuMeHTaIbHOE ONpeeTICHNe H3MEHEHUS
KMHETUYECKON U OTEHIMAIbHOW SHEPTUH TeJa NpU
€ro CKaThIBaHUH 110 HAKJIOHHOM MJIOCKOCTH.
®dopmynrpoBaHHE HAa OCHOBE MCCIIECIOBAHUS 3aKOHA
COXpaHECHHI MEXaHMYECKOU YHEPTUH.

OOcyxJIeHre rpaHHL IPUMEHUMOCTH 3aKOHA
COXpaHCHHS YHEPTHU.

Pemenne 3a1a4 ¢ MCIIONB30BaHIEM 3aKOHA
COXpaHEeHHUsI SHEPTUU

https://m.edsoo.
ru/1YIR6J7L5

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpadMKy H3y4eHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

https://m.edsoo.
ru/4UUXIHR1

X

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/4UUXIHR1X

55

Ypok-uccnenosanue "Pacy€r MOIHOCTH,
pa3zBuBaeMoi pu noabEéMe 1o JecTHuue"

https://m.edsoo.
ru/GDB065558

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

56

IIpocteie Mexanu3Msl. Peruar. PaBHoBecue cu Ha
pelyare

https://m.edsoo.

ru/8YRUOUGS

2

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/8YRUOUGS2

KonTtponsHas pabora no Teme «JlaBiieHne TBEpIbIX

https://m.edsoo.
ru/DWLOWQX
QZ

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUCHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

57 TeJ, KHUIKOCTEH U ra3oBy» / Beepoccuiickas
poBepoYHas paboTa
PesepBHbIit ypok. PaboTta ¢ TekcTamu 1o Teme
58 «/laBneHue TBEPABIX TEI, JKUJIKOCTEH U ra3oBy /

Bcepoccuiickast npoBepodHast pabora

https://m.edsoo.

ru/RECSYBIF8

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/RFCSYB9F8
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Prryaru B Texuuke, ObITY U Tipupoie. JlaboparopHas
pabota «ccnenoBaHue yCIoBHIA PaBHOBECHS
peraaray

https://m.edsoo.
ru/KR7VOIXUT

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"



https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/KR7V0IXUT

60

Pewenue 3agau no teme «¥YcinoBus paBHOBECHS
peIyara»

https://m.edsoo.
ru/6AXDHFS8

N

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHHS
U eIMHULBI QU3HYECKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anauy,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3alUCHIBATDH
KPaTKO€E yCJIOBHE,
HOACTABIATH (HU3HMUECKHUE
BEJIMYMHBI B (POPMYIIBI U
HPOBOJUTH PACUETEL,
HaXOAUTb CIIPAaBOTIHBIC
JTaHHBIEe, HEOOXOANMEBIE JUTS
pelreHus 3a4ad, OI[CHUBATh
peaTMCTHYHOCTD
HOTy4eHHOH (pU3HIecKoit
BEJUYHHBI"



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/6AXDHFS8N
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KoaddunmeHt nonezHoro neicTBrs MeXaHu3Ma.
JlaGopatopnast pabota «M3mepenne KI1/]
HAKJIOHHOM MIIOCKOCTH»

https://m.edsoo.

ru/4AAYEYZDM

\

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4CHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"



https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/4AYEYZDMW
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Pemrenne 3agau mo teme "Pabota, mourHocTs, KIT/1"

https://m.edsoo.
ru/VE5XBQLV
S

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHHS
U eIMHULBI QU3HYECKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO (QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anauy,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3alUCHIBATDH
KPaTKO€E yCJIOBHE,
HOACTABIATH (HU3HMUECKHUE
BEJIMYMHBI B (POPMYIIBI U
HPOBOJUTH PACUETEL,
HaXOAUTb CIIPAaBOTIHBIC
JTaHHBIEe, HEOOXOANMEBIE JUTS
pelreHus 3a4ad, OI[CHUBATh
peaTMCTHYHOCTD
HOTy4eHHOH (pU3HIecKoit
BEJUYHHBI"



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/VF5XBQLVS

63

Mexannueckas sHeprus. Kunernueckas u
MIOTCHLMAIbHASA S3HEPI UL

https://m.edsoo.

ru/3HQE7HOY
K

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

64

3akoH COXpaHCHUA MEXaHUYECKOM OHEPrun

https://m.edsoo.

ru/46Y22ZPME

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT 110 TeMe "DKCIepUMEHTAIBHOE
olpezieieHNe U3MEHEHNSI KHHETUYEeCKOU U
NOTECHIMAIBLHON SHEPIHHU ITPU CKATHIBAHUH TeJIa 110
HaKJIOHHOH II0cKOCTH"

https://m.edsoo.
ru/SM7E7YTZ

[}

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUCHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"



https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/5M7E7YTZC
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KonTpoab 3Hannii 1 noBTOpeHue u3y4eHHoro (3
yaca)

KonrpoubHast padora o teme «Pabora n MOIHOCTB.
OHeprus»

https://m.edsoo.

ru/AECZ9T7EC

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHHS
U eIMHULBI QU3HYECKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anauy,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3alUCHIBATDH
KPaTKO€E yCJIOBHE,
HOACTABIATH (HU3HMUECKHUE
BEJIMYMHBI B (POPMYIIBI U
HPOBOJUTH PACUETEL,
HaXOAUTb CIIPAaBOTIHBIC
JTaHHBIEe, HEOOXOANMEBIE JUTS
pelreHus 3a4ad, OI[CHUBATh
peaTMCTHYHOCTD
HOTy4eHHOH (pU3HIecKoit
BEJUYHHBI"



https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/AECZ9T7EC
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Pe3sepBHblil ypok. Pabora ¢ TekcTamu 1o teme
"MexaHn4ecKkoe ABMKeHue"

https://m.edsoo.

ru/MJIJPGGSA3

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeau JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HaUEeHUS
U eAVHHUIBI PU3MIecKnuX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4CHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

68

PesepBHblil ypok. Pabora ¢ TekcTamu 1o teme
"Pabora. MomuocTs. JHeprus"

https://m.edsoo.
rW/XT2SMNZY

M

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, UX 0003HAUCHUS
U eAVHHIBI PU3MIecKuX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/XT2SMNZYM

IHOYPOYHOE IINTAHUPOBAHHUE

no yueoHomy kypcy «®@u3uka» B 8 kiacce Ha 2025-2026 yueOHblii roa
(mo ®IOC 000)
COIJIACHO y4eOHO-MeToAnYecKoMy KOMILIeKTY IlepbimknH A.B. (13 geficTByI01Iero nepeynsi y4eOHUKOB)
2 yaca B HeJIeJNI0, Bcero 68 4acoB 3a y4eOHBIH T'o/T
Ucnonwzyemsie cokpamenus: T — tect, [IP — npakTudeckas padora



Ne JJ1eMeHTBI DJIeKTPOHHBbIE OcHOBHBIE HATIPABJIEHUS
n/n KOAM(PUKAT uMppoBbIe BOCIIUTATEJILHOM
YPOK Tema ypoka Buabl resiTeJbHOCTH yYalIuxcst opalHA B o0pa3oBaTte/ibH AeTeJIbHOCTH U
a ¢opmare ble pecypcsl (ynknnonanbHoit
orms TPAMOTHOCTH
2 "[Tomynsapu3anus Hay4HBIX
HabroieHue ¥ MHTEPIIPETALUS OIIBITOB, 3HAHHUIT CPe/H NeTeii.
CBUJICTEIILCTBYIONINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHUH BEILIECTBA: ONbBITHI C PACTBOPEHUEM PyHKUMOHATLHAS
IPaMOTHOCTb.
PASIITIHEIX BEILICCTB B BOC. OnuceIBaTh U3y4yeHHbIE
Pemtenue 3ana4 Mo olleHUBAaHUIO KOJIMYECTBA aTOMOB L T ——
YJIM MOJICKYJT B €HHIIC 00beMa BEIIeCTBA. SABJIEHHS, IPABHIIBHO
Paznen 1. TensioBble siBjieHus (28 yaca) AHaM3 TEKCTa JPEBHUX aTOMHCTOB (HAaIpuMep, TPAKTOBATH (H3MUYECKHIL
¢parmenTa mosmsl Jlykperms «O mpupoze Bemmein») ¢ https://m.edsoo. CMBICIT HCTIONIB3YEMBIX
OCHOBHBIE TOJI0KEHUS MOJEKYIIPHO-KHHETHIECKOM U3JI0KEHHEM 000CHOBaHMH aTOMHOI THITOTE3bI ru/10BIEJBGQ BEJINYMH, UX 0003HAYCHHS U
TEOPHUH U UX ONBITHBIC OATBEPKACHHS (cMBICTIOBOE YTCHUE). CIMHMIB! (PH3HICCKHX
Ouenka yOeIuTeabHOCTH STUX 0OOCHOBAHHUIA. BEJIMHHH, HAXOAUTH
OObsicHeHne OPOYHOBCKOTO JIBM)KCHUS, SIBJICHUS (bopwmynst, ceaspBatone
. JAHHYEO (PU3UYCCKYIO
TUGOY3UN U pa3InInii MKy HUIMU Ha OCHOBE
. o BEJINYUHY C IPYTUMU
TIOJIOKEHUH MOJIEKYJISIPHO-KUHETUUYECKON TEOPUU BE/TMUHHAMH, CTPOHTH
CTPOECHHUS BEILECTBA. TpadHKH H3YHEHHBIX
OOBsCHEHNE OCHOBHEIX Pa3jIM4YUil B CTPOCHUH ra3os., 3aBHCHUMOCTEH (PU3HUIECKHX
JKUAKOCTEN U TBEPJBIX TEJ C UCIIOIb30BAaHHEM BeanIuH"
MOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOPUU 2 "Tlonmynsapu3anus Hay4HbIX

Macca u pa3Mep aToOMOB U MOJIEKYJI

CTPOEHHSI BEI[ECTBA.

[IpoBeneHue ONBITOB MO BHIPAIIMBAHNIO KPUCTAIIIOB
MOBapEHHOM COJIM MJIM caxapa.

[IpoBenenue u 00BSICHEHHE OIBITOB, IEMOHCTPUPYIOIINX
KaIllWUISIPHBIC SIBJICHUS U SIBIICHUE CMauylBaHUsL.
OOBsCHEHNE POITN KaMJUIIPHBIX SBICHUH IS
MOCTYIJICHUS BOJbI B OpraHru3M paCTeHHﬁ.

HabmroeHue, nposeicHne U 00BSICHEHUE OTBITOB 0
HaOJIIOICHUIO TEIIOBOTO PACIIMPEHNUS Ta30B, KUIKOCTEH
1 TBEPJBIX TEI.

OO0BscHEeHNE COXpaHEHUS 00beMa TBEPIIBIX TE,
TCKYUYCCTHU KUJIKOCTU (B TOM YHUCJIC, pa3HULILI B
TEKYYECTH JJIsl Pa3HBIX XKHUIKOCTEH), 1aBICHHS Ta3a.

https://m.edsoo.
ru/OMIN4E3E

H

3HAHMUH Cpeau JeTel.

DyHKIMOHANIEHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydEeHHEIE
CBOWCTBa Tel U (PU3MYECKHE
SIBJICHUSL, TPABUIIBHO
TPaKTOBATh (PU3NIECKUI
CMBICIT UCTIONB3YEeMBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHULIBI QUIHYECKUX
BEIIMYUH, HAXOIUTh
(hopMyJIBI, CBS3BIBAIOIIIE
JaHHYI0 QU3HYECKYIO
BEIIMYUHY C APYTHMHU
BEJINYMHAMU, CTPOUTH
rpaduKy H3y4eHHBIX
3aBUCHMOCTEH (HPH3MIECKUX
BeINYHH"



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEPIOTO, XKHUKOTO U I'a3000pa3HOro
COCTOSIHUH BELECTBA

https://m.edsoo.
ru/HVW3WMR

A5

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

OOBsCHEHHE CBOMCTB TBEPIAOTO, KUIKOTO U
ra3000pa3HOro COCTOSHHUHN BELIECTBAa HA OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-KUHETHUYECKON TEOPUH

https://m.edsoo.
ru/DJYTZQH83

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEJIMYUH, UX 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/DJYTZQH83

KpI/ICTaHHI/IquKI/Ie n aMOp(l)HLIe TCJ1a

https://m.edsoo.
ru/8G73PVM40

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

CMmaunBaHue U KanWUIIpHOCTH. [loBepxHOCTHOE
HATSHKCHUE

https://m.edsoo.
ru/7XZHOXTS

K

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/7XZHOXTSK

TemnoBoe pacHinpeHue u CxxaTue

https://m.edsoo.
ru/I3N30KS8L

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

Temmneparypa. CBs3b TeMIEpaTyphl CO CKOPOCTHIO
TEIUIOBOTO JIBHYKCHUS YaCTHII

https://m.edsoo.
ru/5XSV6F15B

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/5XSV6F15B

Buytpen#nsis sueprus. CriocoObl U3MEHEHHUs
BHYTpPEHHEN SHEPruu

https://m.edsoo.
ru/BBVCI9MH

6

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

10

Buas! Temnonepenaun

https://m.edsoo.
ru/WF4J3070P

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/WF4J3O70P

Ypoxk-koupepenmus "[IpakTnyeckoe UCIOIB30BAHNE

https://m.edsoo.

ru/UU910QFZ
w

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

11 TETIJIOBBIX CBOMCTB BEIIECTB M MaTEpUaIOB B LIEISAX
sHeprocoepexeHus"
12 KonnuecTBo TemioThl. Y aenbHas TEII0EMKOCTb

https://m.edsoo.
ru/88291DDIZ

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEJIMYUH, UX 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/88291DDIZ

13

YpaBHeHue TernoBoro Oananca. TermmooOMeH u
TEIUIOBOC PAaBHOBECHUE

https://m.edsoo.
ru/P52QUVQJE

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHNUS 1
eIMHULIBI QUBHICCKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpadUKH U3yYEeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anaun,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3aMUCHIBATh KPAaTKOe
yCIIOBHE, MOCTABIATh
(u3HYIecKye BEIMINHEI B
($hopMyJIBI U IPOBOUTH
pacuEéThl, HAXOUTh
CIIPaBOYHEIE JaHHBIE,
HEOOXOUMBIE IS PEIICHUS
3ajad, OIlCHNBATh
PeaNnuCTUYHOCTh MOTyYEHHOH
(u3nUecKOl BETHYUHEL"



https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/P52QUVQJE

14

JlabopatopHas pabota "VccnenoBanue sBICHAS
TEIII000MEHA ITPY CMEIIMBAHUH XOJIOJHOHM 1
ropsiaeit BoabI"

https://m.edsoo.
ru/FR2N6N5G

\4

"[omynspu3anys HayIHBIX
3HAHUU CpeIU ETEH.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOOIIpEeICIICHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4EHHbIE
CBOICTBa Tel U pu3MIecKue
SIBIICHUS, TPABUIIBHO
TPAKTOBATh (PUIMUECKUH
CMBICIT UCTIONB3YEMBIX
BEJINYHH, X 0003HAUCHHUS U
eAMHUIBI (PU3NIECKUX
BCJIMYHUH, HAXOIUTh
(hopMyITBI, CBA3BIBAIOIIIE
JAHHYIO0 (QPU3UYECKYIO
BEJIMYHHY C IPYTUMH
BEIMYHHAMH, CTPOHUTH
rpaduKu U3y4EeHHBIX
3aBUCUMOCTEH pru3nvecKux
BeJHYUH"



https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/FR2N6N5GV
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Pacuer xonmmaecTBa TCIIJIOTHI, HGO6XOI[I/IMOFO JUIIs
Harpe€BaHus TE€JIa U BBIACIIEMOTO UM IIPU
OXJIAXKACHHU U

https://m.edsoo.
ru/JSMRA1AP

w

"[omynspu3anys HayIHBIX
3HAHUU CpeIU ETEH.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOOIIpEeICIICHHE.

DyHKIMOHAJIbHAS
IrpaMOTHOCTb.

OnuceIBaTh U3y4EHHbIE
CBOICTBa Tel U pu3MIecKue
SIBIICHUS, TPABUIIBHO
TPAaKTOBATh (PU3HYCCKUI
CMBICIT UCTIONB3YEMBIX
BEJINYHH, X 0003HAUCHHUS U
eAMHUIBI (PU3NIECKUX
BEJINYNH, HAXOUTh
(hopMyIIBL, CBA3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO
BEJIMYHHY C IPYTUMH
BEIMYHHAMH, CTPOHUTH
rpapuKy U3y4CHHBIX
3aBUCUMOCTEH pru3nvecKux
BEJIMYUH

Pemats pacuérHble 3a1a4u,
HCIIOJIb3Ysl 3aKOHBI U
(hopMyIIBL, CBA3BIBAIOIINE
(bu3nYecKre BEIMIUHbI: HA
OCHOBE aHAJIM3a yCIOBH
3aJja4yMl 3aMUChIBATh KPaTKOe
YCJIOBUE, MTOJICTABJISTh
(hU3UYCCKUE BEIUIHUHBI B
(hopMyIIBI U IPOBOTUTH
pacy€Thl, HAXOAUTh
CIPaBOYHEIC JAHHBIE,
HEOOXOMMBIE JJIsl PELICHUS
3a/1a4, OLICHUBATh
PEIMCTUYHOCTD TOTYYEHHOM
¢u3nYecKoi BeNnIUHEL"



https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/J8MRA1APW

JlabopatopHas padota "OmnpeneneHue yaeabHOR

https://m.edsoo.

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX

16 TEIUIOEMKOCTH BelecTna" ru/401T1ZJAH BEJMYMH, UX 0003HAYEHUS U

CIMHUIIBI (PU3NIECKUX
BCIIMYMH, HAXOJUTH
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINYUHY C IPYTUMU
BEJIMYNHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (1)I/I3I/I'-ICCKI/IX
BeMYHH"

IIpoBeneHre ONbITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh "Tlonysipuzanust HAy4HbIX

JIaBJICHUS BO3/1yXa OT €ro 00beMa U HarpeBaHHs WU 3HAHMUIA CPe/M IeTeii.

OXJIaXJICHUS, U X O0BCHCHHE HAa OCHOBE aTOMHO-

MOJIEKYJIIPHOTO YUECHHS. yHKIMOHANEHAS

Y IPaMOTHOCTb.
AHam3 IpaKTUIECKUX CUTYAIIHi, CBSI3aHHBIX CO
- o OnuceBaTh H3YUCHHBIC

CBOMCTBaMHU ra3oB, >KUJKOCTEH U TBEPJbIX TEJ CBOUCTBA Te H (uHUCCKHE

O0ocHOBaHHE IPAaBUIT U3MEPEHUS TEMIICPATYPHIL. SABJICHIS, TPABHITHHO

CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPEHUS U KAl TPaKTOBATh (U3HUECKHIA

TeMIIEpaTyphl. https://m.edsoo. CMBICTT UCTIONB3yEMBIX

17 DHeprus TOIIMBA. Y IeJbHAas TeII0Ta CrOPaHUs

Habmnronenvie 1 00bsICHEHNE OIILITOB,
JIEMOHCTPHPYIOIINX U3MEHEHNE BHYTPEHHEH SHEpPTruu
TeNa B pe3yJibTaTe TeIUIoNepeadd U PabOThl BHEIIHUX
cun. HabGimroienue u 00bsICHEHNE OTIBITOB,
00CyXIeHUE NPAKTHYECKUX CUTYAIHH,
JIEMOHCTPHUPYIOUINX PA3TMYHbIC BH/IbI TEILUIONEPEAAYN:
TEILIONPOBOAHOCTh, KOHBEKITUIO, U3ITyUCHHE.

ru/683AIXYWS8

BEIIMYUH, X 0003HAYCHUS U
CIMHHIBI PH3UUCCKUX
BEIIMYMH, HAXOJIUTh
(opMyJIBI, CBA3BIBAOILHC
JaHHYI0 QU3HYECKYIO
BENIMYHHY C APYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBHCHMOCTEH (PU3HUIECKUX
BeIMYUH"



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/683AIXYW8

18

IInaBnenue u OTBEPACBAHNEC KPUCTATIIMYCCKUX TEJI.
yI[GJ'ILHaSI TCILJIOTA IIJIAaBJICHUA

19

JlabopatopHas padota "OmnpeneneHue yaeabHOR
TEINIOTHI IUIaBJICHUS Ib1a"

HccnenoBanue siBiieHUs TEINIOOOMEHA [P CMEIIMBAHUU
XOJIOJHOM U ropsiueit BOJIbI.

Habmronenune ycraHOBIICHHS TEIIOBOTO PaBHOBECHS
MEXAY Topsiued U X0JIOAHOM BOJIOM.

Omnpeneneane (M3MEPEHNE) KOJINYECTBA TEIIIIOTHI,

Oy 4Y€HHOTO BOJIOW MPH TEIUIOOOMEHE C HarpeThIM
METAJUTMYCCKUM IIITHHIPOM.

Omnpenenenne (M3MEpEHNE) yISIbHON TETNIOEMKOCTH
BEIIIECTBA.

Pemmenne 3a1a4, CBI3aHHBIX C BRIYHACICHUEM KOJIHYCCTBA
TEIUIOTHI U TETJIOEMKOCTH TIPH TEIUIOOOMEHE.

AHanu3 cuTyauui NpakTHYECKOTO HUCIIOIb30BaHM
TEIUIOBBIX CBOMCTB BEILECTB U MaTEpUAJIOB, HAIIPUMED, B
LIEJISIX PHEProCOepEe)KEHHUS: TEIION30IISIINS,
SHEeprocOeperaroIne KphIi, TS PMOAKKYMYIISTOPHI H T.
.

HaOmronenue siBieHuid MciapeHnst U KOHICHCALNH.

https://m.edsoo.
ru/JHE5A1PJF

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

https://m.edsoo.
ru/LCOQXVHG
HD

"[Nomynspuzanus Hay4HbIX
3HAHUH Cpeau eTei.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/LCQXVHGHD

https://m.edsoo.

ru/CQG4DQK
ML

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

20 [TapooOpazoBanue u KoHneHcanMs. Mcnapenue
Kunenwne. Y nenpHas Temnora napoodpazoBaHus U
21 KOHJICHCAIINHU. 3aBUCHUMOCTb TEMITEPaTyphl KUTICHHS

OT aTMOC(EPHOTO TaBICHUS

https://m.edsoo.
ru/Y7HDIM2G

pA

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEJIMYUH, UX 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/Y7HDJM2GZ

22

Bnaxxnocts Bo3ayxa. JlaboparopHas padota
"OnpeneneHyre OTHOCUTENBHON BIaXXHOCTH Bo3ayxa"

https://m.edsoo.
ru/7KP37W0J1

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4CHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"



https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3a1a4 Ha onpezieneHNE BIAXKHOCTH
BO3yXa

https://m.edsoo.
ru/N4XJEXGA

L

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHNUS 1
eIMHULIBI QUBHICCKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO (QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anaun,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3aMUCHIBATh KPAaTKOe
yCIIOBHE, MOCTABIATh
(u3HYIecKye BEIMINHEI B
($hopMyJIBI U IPOBOUTH
pacuE€Thl, HAXOIUTh
CIIPaBOYHEIE JaHHBIE,
HEOOXOUMBIE IS PEIICHUS
3ajad, OIlCHNBATh
PeaNuCTUYHOCTD MOTYyYSHHOM
(u3nUecKOl BETHYUHEL"



https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/N4XJEXGAL

24

IIpuHnuns! paboTs! TeMIoBbIX ABUrareneif. [laposas
TypOuHa. /IBUraTess BHyTPEHHETO CrOPaHUs

https://m.edsoo.
ru/6BKWSWY

G6

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTb
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

25

KIIJI TeruioBoro auratens. TemnoBbie ABUTATEIN U
3alllMTa OKpYKaroIel cpebl

https://m.edsoo.
ru/UJASDRDO

H

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEJIMYUH, UX 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/UJA3DRD0H

26

3aKOH COXpaHEHHUs U NIPEeBpaIleHHs SHEPTUH B
TEIUIOBBIX IIPOLIECCaX

https://m.edsoo.
ru/B1KX6RPQ9

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4CHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"



https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/B1KX6RPQ9
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[HoxaroroBka Kk KOHTPOJIBHOI paboTe 1o Teme
"TennoBsle ABeHUs. lI3MeHeHne arperaTHbix
COCTOSIHHH BelecTBa"

https://m.edsoo.
ru/9AQ53CC7C

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHNUS 1
eIMHULIBI QUIHICCKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anaun,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3aMUCHIBATh KPAaTKOe
yCIIOBHE, MOCTABIATh
(u3HYIecKye BEIMINHEI B
($hopMyJIBI U IPOBOUTH
pacuEéThl, HAXOUTh
CIIPaBOYHEIE JaHHBIE,
HEOOXOUMBIE IS PEIICHUS
3ajad, OIlCHNBATh
PeaNnuCTUYHOCTh MOTyYEHHOH
(u3nUecKOl BETHYUHEL"



https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/9AQ53CC7C
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KontponsHas padota 1o Teme "TerioBbie sBICHUS.
M3meHeHue arperaTHbIX COCTOSIHUM BeriecTsa"

https://m.edsoo.
ru/0X03133KU

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHNUS 1
eIMHULIBI QUBHICCKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anaun,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3aMUCHIBATh KPAaTKOe
yCIIOBHE, MOCTABIATh
(u3HYIecKye BEIMINHEI B
(hOpMyJIBI U IPOBOUTH
pacuEéThl, HAXOUTh
CIIPaBOYHEIE JaHHBIE,
HEOOXOUMBIE IS PEIICHUS
3ajad, OIlCHNBATh
PeaNnuCTUYHOCTh MOTyYEHHOH
(u3nUecKOl BETHYUHEL"



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/0X03133KU

Pa3gen 2. DiaekTpuyecKue 1 MATHUTHBIE SIBJICHHUSA
(37 yacom)

29
Onekrpusanus Tei. J[Ba poja 3MeKTPHYECKUX
3apsiIoB

30 Ypok-uccnenoBanue "DneKTpu3aius TeJl HHAYKIuen

U IIPU CONPUKOCHOBEHUH"

HaburoeHue v poBeICHUE OMBITOB 10 3JICKTPU3AIHH
T HpI/I COHpI/IKOCHOBeHI/II/I nu HH}]yKHHeﬁ.

Ha6monenre u 00bsICHEHHE B3aMMOICHCTBHS
OTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEIL.
OObsICHEHHE TIPUHIIAIIA ACHCTBHS JIEKTPOCKOTIA.
OObsicHEeHNE SIBJICHUH AJIEKTPU3ALUH IPU
COIPUKOCHOBEHUH TEN U HHIYKIHEH C UCIIOIB30BaHIEM
3HAHUH 0 HOCUTEISIX JCKTPUIESCKUX 3apsI0B B
BEIIECTBE.

Pacnio3naBanue u 00BSICHEHHE SIBJICHUHN YJICKTPU3AINH B
MOBCEIHEBHON >KU3HU.

Habmonenne u 00bsICHEHHE OIBITOB, ILTIOCTPHPYIOLIIX
3aKOH COXPAHCHUS JICKTPUIECKOTO 3apsia.
HabmogeHre onbITOB MO0 MOJICIIUPOBAHHUIO CHIIOBBIX
JUHAN SJEKTPUIESCKOTO OIS

HccnenoBanue neicTBUS 3JIEKTPUUECKOTO T0JI Ha
MIPOBOJIHUKY H JUIICKTPUKU

HabmoneHne pa3tnyHbIX BUAOB ICHCTBHS
3JIEKTPHUYECKOTO TOKA U OOHAPYKEHUE ITUX BUJIOB
JIECTBUS B ITOBCEAHEBHOM KM3HU. Habmonenue
BO3HHUKHOBEHUS Ta30BOT0 Pa3psiaa U SJICKTPHIECKOTO
TOKa B ) KUAKOCTH.

COopka 1 UCIBITaHUE DIIEKTPUICCKOHN TeTIH
MOCTOSIHHOT'O TOKa.

W3mepeHne CHUiTbl TOKa aMIIEPMETPOM.

M3mepenne 37eKTPUIecKOro HapsDKEHUST BOJIBTMETPOM.
IIpoBenenue u 00BSICHEHUE OMBITOB, IEMOHCTPUPYIOIIUX
3aBHCHMOCTH JICKTPHUICCKOTO COTIPOTHBIICHUS
MPOBOJHUKA OT €r0 JJIUHBI, TUIOIIAId TTOTEPEIHOTO
CCUCHMUSI U MaTepHara.

HUccrenoBanme 3aBUCHUMOCTH CHITBI TOKA, TPOTEKAFOIIETO
Yyepe3 Pe3UCTOp, OT COMPOTHBIICHHS PE3NCTOpa H
HaIpPsDKEHHS Ha PE3UCTOpeE.

IIpoBepka npaBuiia CI0KEHUS HAIPSAKEHUN TTPU
MTOCIICIOBATEIIPHOM COCTUHCHUU JIBYX PE3HCTOPOB.

https://m.edsoo.

ru/9E85KDQM
D

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpadMKy H3y4CHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

https://m.edsoo.
ru/JALQFK67J

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/JALQFK67J

31 BsaumopelicTBue 3apsbkeHHbIX Tell. 3akoH Kynona
DnexTpudeckoe noje. HampsskeHHOCTh
32 anekTpuueckoro nomus. [punnun cynepnosunuu

3JIEKTPUUYECKUX MOJIEH

[IpoBepka npaBuiia Jist CUIIbI TOKA TIPH MapaJuIeIbHOM
COCIIMHEHUH PE3UCTOPOB.

AHanu3 cuUTyanui ociie0BaTeNIbHOTO U MapajieIbHOro
COEIMHEHUS! ITPOBOAHUKOB B IOMAITHUX IEKTPUUECKUX
CeTsX.

Pemenue 3anau ¢ ucnons3oBaHueM 3akoHa Oma u
(opmMyI pacdera IEKTPUIECKOr0 CONPOTHBIICHUS ITPH
MIOCIIEA0BATEILHOM 1 TTApAIIETbHOM COEINHEHUH
IIPOBOAHUKOB.

Omnpenenenne padOTHI ITEKTPUIECKOTO TOKA,
MIPOTEKAIOILETO YEPEe3 PE3UCTOP.

https://m.edsoo.
ru/L1JCQZZS9

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

https://m.edsoo.
ru/N79CZ2GZ1J

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/N79CZGZ1J

33

Hocurenu snexTprudeckux 3apsaaoB. DIeMeHTapHbIH
3apsaa. CtpoeHue aToma

https://m.edsoo.
ru/AFOIKADM

Vv

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

34

IIpoBOHUKY U TUIIEKTPUKHU. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiia

https://m.edsoo.
ru/U8JR991PB

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/U8JR991PB

35

Pemenue 3ana4u Ha IpUMEHEHNE CBOMCTB
JJIEKTPUYECKUX 3aps10B

https://m.edsoo.
ru/SXWwosw

J5

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTAHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHNUS 1
eIMHULIBI QUBHICCKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anaun,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3aMUCHIBATh KPAaTKOe
yCIIOBHE, MOCTABIATh
(u3HYIecKye BEIMINHEI B
($hopMyJIBI U IPOBOUTH
pacuE€Thl, HAXOIUTh
CIIPaBOYHEIE JaHHBIE,
HEOOXOUMBIE IS PEIICHUS
3ajad, OIlCHNBATh
PeaNuCTUYHOCTD MOTYyYSHHOM
(u3nUecKOl BETHYUHEL"



https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKHU TOK, YCIOBHUS €ro CYIIECTBOBAHMUS.
McTouHUKY 3JIEKTPUUECKOT0 TOKA

https://m.edsoo.
ru/ISIMP3J3M

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

37

JeicTBUS 2EKTPUUECKOro TOKa

https://m.edsoo.
ru/Q8WUTCK
VT

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/Q8WUTCKVT

38

Ypoxk-uccnenopanue "JledcTBHE ANEKTPHUECKOTO
TI0JISl Ha TIPOBOJHHUKH M TUDJIEKTPUKU"

https://m.edsoo.
ru/ZHMKZM4J

u

"[omynspu3anys HayIHBIX
3HAHUU CpeIU ETEH.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOOIIpEeICIICHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4EHHbIE
CBOICTBa Tel U pu3MIecKue
SIBIICHUS, TPABUIIBHO
TPAKTOBATh (PUIMUECKUH
CMBICIT UCTIONB3YEMBIX
BEJINYHH, X 0003HAUCHHUS U
eAMHUIBI (PU3NIECKUX
BCJIMYHUH, HAXOIUTh
(hopMyITBI, CBA3BIBAIOIIIE
JAHHYIO0 (QPU3UYECKYIO
BEJIMYHHY C IPYTUMH
BEIMYHHAMH, CTPOHUTH
rpapuKy U3y4CHHBIX
3aBUCUMOCTEH pru3nvecKux
BeJHYUH"

39

QHGKTpI/I“IeCKI/Iﬁ TOK B ME€TaJlJIaX, )XKUAKOCTAX U rasax

https://m.edsoo.
ru/E4COOOYPFE

"[lomynspusanys Hay4HbIX
3HAHMUU CpeIu IETEH.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh U3yYEeHHbIE
CBOICTBa Tel U PU3MIECKUe
SIBJICHHS, IPAaBHIBHO
TPaKTOBATh (PUIMUECKUH
CMBICTT UCTIONTB3yEMBIX
BEJINYMH, UX 0003HAUCHHUS U
eIMHATIBI PU3HIECKIX
BEJINYMH, HAXOJUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYIO
BEJINYNHY C IPYTHMH
BEJINYMHAMU, CTPOHUTH
rpaduKy N3yIeHHBIX
3aBUCUMOCTEH (pru3ndecKux
BEIUYUH"



https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/E4C0OOYPF

40

3J'I€KTpI/I"ICCKaH LIETb U €€ COCTaBHBIC YACTH

https://m.edsoo.

ru/ROW7KUDD

(0]

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpapuKy U3y4YCHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

41

Cuna toka. JlaboparopHas pabora "V3mepenue u
peryiaupoBaHUE CUIIBI TOKA"

https://m.edsoo.
ru/QSLHH7UNJI

"[Nomynspuzanus Hay4HbIX
3HAHUH Cpenu eTei.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C IPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/9LHH7UNJI

OnexTpudeckoe HanpsbkeHHe. BonpTmerp.

https://m.edsoo.

ru/X7P0JOFGH

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
IPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TpaKkToBaTh HU3NUECKUI
CMBICIT UCIIOIBb3yEeMBIX
BEIIMYHH, X 0003HAYCHUS U
eIMHULIBI QUBHICCKUX
BEIIMYUH, HAXOIUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BENIMYUHY C APYTHMH
BEJINYMHAMU, CTPOUTH

rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BeIUYHH"

42 JlabopatopHas padota "M3mepenue u
peryiupoBaHue HanpsKeHus"
43 ComnpoTuBiIE€HNE IPOBOIHHUKA. Y IETBHOE

COIIPOTUBJICHUE BCIICCTBA

https://m.edsoo.
ru/EBUOSPCAG

"TMomynsapu3aius HayYHbIX
3HAHU cpeau AeTei.

DyHKIMOHATIEHAS
IPaMOTHOCTb.

OnuchiBaTh U3y4ECHHBIC
CBOWCTBa TeN U (pU3NUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBaTh QUIMYCCKUI
CMBICIT UCIIOIBb3yEeMBIX
BENIMYHH, X 0003HAYCHUS U
eIMHALIBI PUHIECKUX
BEIIMYUH, HAXOIUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYI0
BE€JIMUMHY C APYTUMU
BEJIMYHHAMH, CTPOUTH
rpadUKH U3yYeHHBIX
3aBUCHMOCTEH (DH3MIECKUX
BeIM4IHH"



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/E8U05PC4G

JlabopatopHas paboTa "3aBUCHMOCTB
ANEKTPUYECKOTO COMPOTUBIICHHSI IPOBOIHMKA OT €T

https://m.edsoo.
ru/4JDA8GZN

X

"[omynspu3anys HayIHBIX
3HAHUU CpeIU ETEH.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOOIIpEeICIICHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4EHHbIE
CBOICTBa Tel U pu3MIecKue
SIBIICHUS, TPABUIIBHO
TPAKTOBATh (PUIMUECKUH
CMBICIT UCTIONB3YEMBIX
BEJINYHH, X 0003HAUCHHUS U
eAMHUIBI (PU3NIECKUX
BCJIMYHUH, HAXOIUTh
(hopMyITBI, CBA3BIBAIOIIIE
JAHHYIO0 (QPU3UYECKYIO
BEJIMYHHY C IPYTUMH
BEIMYHHAMH, CTPOHUTH
rpapuKy U3y4CHHBIX
3aBUCUMOCTEH pru3nvecKux
BeJHYUH"

44
JUIMHBI, TUTOLIAJIM IONEPEYHOTO CEUCHUS U
MaTepuana"

45 3aBHCHMOCTH CHJIBI TOKA OT HAIIPSDKEHsSI. 3aKOH

Oma 7151 yyacTka e

https://m.edsoo.
ru/VEZPE7Q8Q

"[lomynspusanys Hay4HbIX
3HAHMUU CpeIu IETEH.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh U3yYEeHHbIE
CBOICTBa Tel U PU3MIECKUe
SIBJICHHS, IPAaBHIBHO
TPaKTOBATh (PUIMUECKUH
CMBICTT UCTIONTB3yEMBIX
BEJINYMH, UX 0003HAUCHHUS U
eIMHATIBI PU3HIECKIX
BEJINYMH, HAXOJUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYIO
BEJINYNHY C IPYTHMH
BEJINYMHAMU, CTPOUTH
rpaduKy N3yIEeHHBIX
3aBUCUMOCTEH (pru3ndecKux
BEIUYUH"



https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/VEZPE7Q8Q

JlabopatopHas pabota "VccnenoBanne 3aBUCHMOCTH
CHJIBI TOKA, HJIYIIETO Yepe3 PE3UCTOp, OT

https://m.edsoo.
ru/X5THIN3R

M

"[omynspu3anys HayIHBIX
3HAHUU CpeIU ETEH.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOOIIpEeICIICHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4EHHbIE
CBOICTBa Tel U pu3MIecKue
SIBIICHUS, TPABUIIBHO
TPAKTOBATh (PUIMUECKUH
CMBICIT UCTIONB3YEMBIX
BEJINYHH, X 0003HAUCHHUS U
eAMHUIBI (PU3NIECKUX
BCJIMYHUH, HAXOIUTh
(hopMyITBI, CBA3BIBAIOIIIE
JAHHYIO0 (QPU3UYECKYIO
BEJIMYHHY C IPYTUMH
BEIMYHHAMH, CTPOHUTH
rpapuKy U3y4CHHBIX
3aBUCUMOCTEH pru3nvecKux
BeJHYUH"

46
CONPOTHUBIICHHS PE3UCTOPA U HATIPSDKEHHS Ha
pesucrope”

47 [MocnenoBarenbHOE U MTAPATIISITBHOE COEANHEHUS

IIPOBOIHUKOB

https://m.edsoo.
ru/HJ990Q3493

"[lomynspusanys Hay4HbIX
3HAHMUU CpeIu IETEH.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh U3yYEeHHbIE
CBOICTBa Tel U PU3MIECKUe
SIBJICHHS, IPAaBHIBHO
TPaKTOBATh (PUIMUECKUH
CMBICTT UCTIONTB3yEMBIX
BEJINYMH, UX 0003HAUCHHUS U
eIMHATIBI PU3HIECKIX
BEJINYMH, HAXOJUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYIO
BEJINYNHY C IPYTHMH
BEJINYMHAMU, CTPOUTH
rpaduKy N3yIEeHHBIX
3aBUCUMOCTEH (pru3ndecKux
BEIUYUH"



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/HJ99Q3493

48

JlabopatopHas pabota "IIpoBepka mpasmia
CJIOKEHUS HAPSDKEHUH TPH TIOCIIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.
ru/VQ3VYPOT
8

"[omynspu3anys HayIHBIX
3HAHUU CpeIU ETEH.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOOIIpEeICIICHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4EHHbIE
CBOICTBa Tel U pu3MIecKue
SIBIICHUS, TPABUIIBHO
TPAKTOBATh (PUIMUECKUH
CMBICIT UCTIONB3YEMBIX
BEJINYHH, X 0003HAUCHHUS U
eAMHUIBI (PU3NIECKUX
BCJIMYHUH, HAXOIUTh
(hopMyITBI, CBA3BIBAIOIIIE
JAHHYIO0 (QPU3UYECKYIO
BEJIMYHHY C IPYTUMH
BEIMYHHAMH, CTPOHUTH
rpaduKu U3y4EeHHBIX
3aBUCUMOCTEH pru3nvecKux
BeJHYUH"



https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/VQ3VYPOT8

49

JlabopatopHas pabota "IIpoBepka mpasmia s
CHJIBI TOKA P MAapaJIeIbHOM COSTMHEHUN
pe3uctopoB”

https://m.edsoo.

ru/DPAXG8PZ)

"[omynspu3anys HayIHBIX
3HAHUU CpeIU ETEH.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOOIIpEeICIICHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4EHHbIE
CBOICTBa Tel U pu3MIecKue
SIBIICHUS, TPABUIIBHO
TPAKTOBATh (PUIMUECKUH
CMBICIT UCTIONB3YEMBIX
BEJINYHH, X 0003HAUCHHUS U
eAMHUIBI (PU3NIECKUX
BCJIMYHUH, HAXOIUTh
(hopMyITBI, CBA3BIBAIOIIIE
JAHHYIO0 (QPU3UYECKYIO
BEJIMYHHY C IPYTUMH
BEIMYHHAMH, CTPOHUTH
rpaduKu U3y4EeHHBIX
3aBUCUMOCTEH pru3nvecKux
BeJHYUH"



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/DPAXG8PZJ

50

Pemrenne 3ama4 Ha npuMeHeHue 3akoHa OMa i
Pa3IUYHOTO COETMHEHUS POBOIHUKOB

https://m.edsoo.
ru/19ZEFKZZ4

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeau JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHNUS 1
eIMHULIBI QUBHICCKUX
BEJINYNH, HAXOJUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anaun,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJ]a4M 3alUChIBAaTh KPAaTKOe
yCIIOBHE, MOCTABIATh
(u3HYIecKye BEIMINHEI B
($hopMyJIBI U IPOBOUTH
pacuEéThl, HAXOUTh
CIIPaBOYHEIE JaHHBIE,
HEOOXOUMBIE IS PEIICHUS
3ajad, OIlCHNBATh
PeaNnuCTUYHOCTh MOTyYEHHOH
(u3nUecKOl BETHYUHEL"



https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/19ZEFKZZ4

51

PaboTa 1 MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenua

https://m.edsoo.
ru/40AIXYN3H

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

52

Jlaboparopnas pabota "Onpenenennue pabOTh U
MOIIIHOCTH JIEKTPHUECKOro ToKa"

https://m.edsoo.
ru/VR92V8JHA

"[Nomynspu3anys HayIHBIX
3HAHUM Cpeiu JeTen.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOoOIIpeIeNICHHE.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh U3yYEeHHbIE
CBOICTBa Tel U PU3MIECKUe
SIBJICHHS, IPAaBHIBHO
TPaKTOBATh (PUIMUECKUH
CMBICTT UCTIONTB3yEMBIX
BEJINYMH, UX 0003HAUCHHUS U
eIMHATIBI PU3HIECKIX
BEJINYMH, HAXOJUTh
(hopMyIIBI, CBS3BIBAIOIIIE
JaHHYIO QU3HYECKYIO
BEJINYNHY C IPYTHMH
BEJINYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBUCUMOCTEH (pru3ndecKux
BEIUYUH"



https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/VR92V8JHA

DJeKTpUYecKHe e U MOTPeOuTeNIn

https://m.edsoo.
ru/1L3KZ2XL

M

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

53 AJIEKTPUYECKOl sHeprun B ObiTy. KopoTkoe
3aMbIKaHUe
54 [TocTosTHHBIE MarHUTHI, X B3aMMOJICHCTBHE

https://m.edsoo.
ru/KL1ZHIKQF

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEJIMYUH, UX 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/KL1ZHIKQF

55

Ypoxk-uccnenosanue "M3ydeHne mojei moCTOSTHHBIX
MarHuToB"

https://m.edsoo.
ru/IGL7RJQOR

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
IPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TpaKkToBaTh HU3NUECKUI
CMBICIT UCIIOIBb3yEeMBIX
BEIIMYHH, X 0003HAYCHUS U
eIMHULIBI QUBHICCKUX
BEIIMYUH, HAXOIUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BENIMYUHY C APYTHMH
BEJINYMHAMU, CTPOUTH
rpadUKH U3yYEeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BeIUYHH"

56

MarnauTtHoe nojie. MaraHuTHOE 110Jjie 3eMJIA B €T0
3Ha4YeHHE I KU3HA Ha 3eMiie

https://m.edsoo.
ru/R3XXJCRV

K

"TMomynsapu3aius HayYHbIX
3HAHU cpeau AeTei.

DyHKIMOHATIEHAS
IPaMOTHOCTb.

OnuchiBaTh U3y4ECHHBIC
CBOWCTBa TeN U (pU3NUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBaTh QUIMYCCKUI
CMBICIT UCIIOIBb3yEeMBIX
BENIMYHH, X 0003HAYCHUS U
eIMHALIBI PUHIECKUX
BEIIMYUH, HAXOIUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYI0
BE€JIMUMHY C APYTUMU
BEJIMYHHAMH, CTPOUTH
rpadUKH U3yYEHHBIX
3aBUCHMOCTEH (DH3MIECKUX
BeIM4IHH"



https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/R3XXJCRVK

57

[HoxaroroBka Kk KOHTPOJIBHOI paboTe 1o Teme
"DnekTpudeckue 3apsbl. 3apsKEHHbIE Tella U UX
B3auMoJieicTBUS. I10CTOSIHHBIN 3JIEKTPUYECKU TOK"

https://m.edsoo.
ru/RTA1IB1C5

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHNUS 1
eIMHULIBI QUBHICCKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpadUKH U3yYEeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anaun,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3aMUCHIBATh KPAaTKOe
yCIIOBHE, MOCTABIATh
(u3HYIecKye BEIMINHEI B
($hopMyJIBI U IPOBOUTH
pacuE€Thl, HAXOIUTH
CIIPaBOYHEIE JaHHBIE,
HEOOXOUMBIE IS PEIICHUS
3ajad, OIlCHNBATh
PeaNnuCTUYHOCTh MOTyYEHHOH
(u3nUecKOl BETHYUHEL"



https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/RTA1IB1C5

58

KonTponsHast pabota o Teme "IIeKTpHUIecKue
3apsaabl. 3apsHKeHHBIE TeJla U MX B3auMOJeHCTBUS.
[NocTostHuEI snekTpuyeckuii Tok" / Beepoccuiickas
poBepoyvHas paboTa

https://m.edsoo.
ru/ZISSW4z7wW

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHNUS 1
eIMHULIBI QUBHICCKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpadUKH U3yYEeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anaun,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3aMUCHIBATh KPAaTKOe
yCIIOBHE, MOCTABIATh
(u3HYIecKye BEIMINHEI B
($hopMyJIBI U IPOBOUTH
pacuE€Thl, HAXOIUTH
CIIPaBOYHEIE JaHHBIE,
HEOOXOUMBIE IS PEIICHUS
3ajad, OIlCHNBATh
PeaNnuCTUYHOCTh MOTyYEHHOH
(u3nUecKOl BETHYUHEL"



https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/ZISSW4Z7W

Pe3sepBHbIii ypok. Pabora ¢ TekcTamu 1o Teme

https://m.edsoo.

rW/EQRLKPT1
U

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

59 "IToCTOSIHHBIN 3JIEKTPUYECKUH TOK" /
Bcepoccwuiickas npoBepodHas pabora
60 OmnbIT OpcTena. MarHUTHOE 10JIE 3IEKTPUIECKOTO

ToKa MarauTHoe 1oJjie KaTyliKHu ¢ TOKOM

https://m.edsoo.
ru/PC1IDMV4IL

D

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EeHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/PC1DMV4ID

61

[IprmMeHeHne 371eKTPOMAarHUTOB B TEXHHKE.
JlabopatopHas pabota "V3ydueHne neicTBUS
MarHUTHOT'O T10JIS1 Ha ITPOBOJIHUK C TOKOM"

https://m.edsoo.
ru/KG8XDIUW

D

"[omynspu3anys HayIHBIX
3HAHUU CpeIU ETEH.

TpynoBoe BociuTaHue U
npodeccHoHaNbEHOe
CaMOOIIpEeICIICHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4EHHbIE
CBOICTBa Tel U pu3MIecKue
SIBIICHUS, TPABUIIBHO
TPAKTOBATh (PUIMUECKUH
CMBICIT UCTIONB3YEMBIX
BEJINYHH, X 0003HAUCHHUS U
eAMHUIBI (PU3NIECKUX
BCJIMYHUH, HAXOIUTh
(hopMyITBI, CBA3BIBAIOIIIE
JAHHYIO0 (QPU3UYECKYIO
BEJIMYHHY C IPYTUMH
BEIMYHHAMH, CTPOHUTH
rpapuKy U3y4CHHBIX
3aBUCUMOCTEH pru3nvecKux
BeJHYUH"

62

OJeKTPOBUTaTENb IOCTOSHHOIO TOKA.
Hcnonp3oBanue 3eKTPOABHTATENCH B TEXHHYECKHX
yCTpOHCTBAx u Ha TpaHcmopTe. JlabopaTtopHast
pabota "KoHcTpynpoBaHue 1 n3ydeHne padoTHI
3JIEKTpOoABUTATENS "

https://m.edsoo.

ru/7vVYQQDMF
N

"[lomynspusanys Hay4HbIX
3HAHMUU CpeIu IETEH.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh U3yYEeHHbIE
CBOICTBa Tel U PU3MIECKUe
SIBJICHHS, IPAaBHIBHO
TPaKTOBATh (PUIMUECKUH
CMBICTT UCTIONTB3yEMBIX
BEJINYHH, UX 0003HAUCHHUS U
eIMHATIBI PU3HIECKIX
BEJINYMH, HAXOJUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYIO QU3HYECKYIO
BEJINYNHY C IPYTHMH
BEJINYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBUCUMOCTEH (pru3ndecKux
BEIUYUH"



https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/7VYQQDMFN

OmnbiTel @apajest. 3aKOH 3JIEKTPOMAarHUTHON

https://m.edsoo.
ru/YSDW34FV

0

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

63
unaykuuu. [pasuno Jlenua
OnextporeHepatop. CrocoObl OTyUeHUs

64 AIEKTPUYUCCKOW PHEPTUU. DICKTPOCTAHIINH Ha

BO300HOBIIIEMBIX HCTOUHHMKAX SHEPIruu

https://m.edsoo.
ruw/LM1C70D7

A

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/LM1C70D7A
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IMoaroToBka kK KOHTPOJIBHOH paboTe MO TeMe
"DleKTpuUecKre U MarHUTHLIE sIBJIEHUS"

https://m.edsoo.

ru/GFS9PNC8B

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHNUS 1
eIMHULIBI QUBHICCKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anaun,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3aMUCHIBATh KPAaTKOe
yCIIOBHE, MOCTABIATh
(u3HYIecKye BEIMINHEI B
($hopMyJIBI U IPOBOUTH
pacuEéThl, HAXOUTh
CIIPaBOYHEIE JaHHBIE,
HEOOXOUMBIE IS PEIICHUS
3ajad, OI[CHNBATh
PeaNnuCTUYHOCTh MOTyYEHHOH
(u3nUecKOl BETHYUHEL"



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/GFS9PNC8B
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KonTponsHas pabota no reme "IIEKTpHUECKUE U
MarHuTHBIC SBJICHHS"

https://m.edsoo.

ru/APBXXTAD

S

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

TpynoBoe BOCIUTaHHE U
po(eCcCHOHAIBHOES
caMooIIpeieNICHHE.

DyHKIMOHATIEHAS
TPaMOTHOCTb.

OnuchIBaTh H3y4YEeHHbIE
CBOWCTBa TeN U (pU3HMUECKHE
SIBJICHUS, TPABIIIHHO
TPaKTOBATh (PU3MUCCKUH
CMBICIT UCIIOIBb3yEeMBIX
BEJINYHH, X 0003HAUEHNUS 1
eIMHULIBI QUBHICCKUX
BEJINYMH, HAXOJNUTh
(hopMyJIBl, CBS3BIBAIOIIHE
JaHHYIO QU3HIECKYI0
BEJINYNHY C JPYTHMH
BEJINYMHAMU, CTPOUTH
rpad UK U3yYeHHBIX
3aBUCHMOCTEH (HU3UIECKHX
BEJINUNH

Pemats pacuérHble 3anaun,
UCTIONB3YSI 3aKOHBI H
(hopMyITBI, CBS3BIBAIOIIHE
(u3HIecKre BEIUINHBI: Ha
OCHOBE aHa/IN3a yCIOBUS
3aJa4M 3aMUChIBAaTh KPAaTKOe
yCIIOBHE, MOCTABIATh
(u3HYIecKye BEIMINHEI B
($hopMyJIBI U IPOBOUTH
pacuEéThl, HAXOUTh
CIIPaBOYHEIE JaHHBIE,
HEOOXOUMBIE IS PEIICHUS
3ajad, OIlCHNBATh
PeaNnuCTUYHOCTh MOTyYEHHOH
(u3nUecKOl BETHYUHEL"



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/APBXXTADS
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PesepBHblii ypok. Pabora ¢ Tekcramu 1o Teme
"TenuoBele siBIEHUA"

https://m.edsoo.

ru/4B8GKYQ1
X

"[lomynspuzanus Hay4HbIX
3HAaHUM cpeiu JeTen.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBOWCTBa TeN U PU3MYECKHE
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT UCTIOJB3YEeMBIX
BEJINYHH, X 0003HAUEHUS U
eIMHULIBI QU3HIECKUX
BEJINYNH, HAXOJNUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JAHHYIO (QPU3UYECKYIO
BEJINUUHY C JPYTUMH
BEJINYMHAMU, CTPOUTH
rpaduKHu U3y4EeHHBIX
3aBUCHMOCTEH (HDH3MIECKUX
BeMYHH"

68

PesepBHblii ypok. PaboTa ¢ Tekcramu 1o Teme
"MaruurHsble siBieHus"

https://m.edsoo.

ru/1I8BHXLLTXX

"[Nomynspuzanus Hay4HbIX
3HAHUN Cpenu JeTe.

DyHKIMOHAbHAS
IPaMOTHOCTb.

OnuceIBaTh H3ydeHHEIE
CBO¥CTBa Tel U pu3MUecKue
SIBJICHUS, IIPABIJIHHO
TPaKTOBATh (PU3UUECCKUI
CMBICIT HCTIONIB3YEMbBIX
BEIIMYUH, X 0003HAYCHUS U
eIMHALIBI GU3HIECKUX
BEIIMYMH, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIIHE
JaHHYI0 QU3HYECKYIO
BEJINUMHY C JPYTHMH
BEIMYUHAMH, CTPOUTH
rpaduKH U3y4EHHBIX
3aBUCHMOCTEH (PH3MIECKUX
BeIMYUH"



https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/I8HXLLTXX

IHOYPOYHOE IINTAHUPOBAHHUE

no yueOHoMy Kypcy «Pusuka» B 9 kiacce Ha 2025-2026 yyeOHbIH 1o/
(mo ®IOC 000)
COIJIACHO y4eOHO-MeToAnYecKoMy KOMILIeKTY IlepbimknH A.B. (13 geficTByI01Iero nepeynsi y4eOHUKOB)
3 gaca B Henenmo, Bcero 102 vaca 3a yueOHBIH TO
Ucnonwzyemsie cokpamenus: T — tect, [IP — npakTudeckas padora



Ne DeMeHThI DJIeKTPOHHbIE OcHoBHBIEC Hal'[paB.]Ivel-lllﬂ
n/n KonuuKaT undposbie BOCIMTATENbHOM
ypo Tema ypoka Buabl 1esiTeJIbHOCTH YYalIuXcst opa'HA B obpazoBaTeibH AEATEILHOCTH "u
Ka dopmare bl€ pecypchbl ¢yHKuMoOHAIBLHOM
o IrpaMOTHOCTH
AHanu3 1 00CYXIICHHE PA3TUYHBIX PHMEPOB 6 "TTomysIpU3aLyst HayIHBIX
MEXAHUYECKOI'O JIBHKECHUS. 3HAHUN CPEIU JETEM.
OO6cyxIeHne rpaHul] IPUMEHUMOCTH MOJICITH
«MarepuaabHas TOUKay. PyHKUMOHAILHAS
TpaMOTHOCTB.
Onncanne MEXaHNIeCKOTO JBIKCHUS Pa3THIHBIMA
6 6 OnuceIBaTh WU3YYCHHBIC
criocobamu (ypaBHEHUE, Tal JII:II_Ia, rpaduk). CBOHCTBA Te H (pH3HYCCKHE
AHanu3 KU3HEHHBIX CUTYyAaIlUi, B KOTOPBIX SABJTCHNS, PABHITBHO
Pa3nen 1. Mexannyeckue siieHus (40 yacon) MPOSIBIIAETCS OTHOCUTENBHOCTh MEXAHUYECKOTO https:/im.edsoo TPaKTOBATH (PM3MUCCKHI CMBICT
ps://m. .
JABUXKCHMUA. ru/UP3188VCD HCTIOJIB3YEMBIX BEJIMUUH, UX
Mexanuueckoe ABIKeHUEe. MatepualibHas TOuKa HabmoneHne MeXaHH4IeCcKOTo IBIKCHUS Tela - 0003HAYECHHS U €IHHUIIBI
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA. (usHacCKHX BenUUMH,
CpaBHeHue Iy Teil 1 TPaeKTOPHI IBMXKEHHUS OJHOTO U HaXo1Th (opMyJbL,
TOTO e TeNa OTHOCHTEJIBHO PAa3HBIX TeNl OTCYETa. E)B%HBMOHMG JIAHHYIO
N3UYCCKYIO BEIIMYHUHY C
Amnanuz texcra ["anmunest 00 OTHOCHTEIBHOCTH Y Y
. . JPYTHMH BEJIMYUHAMU, CTPOUTH
JIBHKEHUSI; BBITOJIHEHUE 3aJJaHU 110 TEKCTY e —
(cMbIcOBOE UTEHHE). 3aBUCHMOCTEH (M3NIECKHX
Omnpenenenue cpeiHel CKOPOCTH CKOMbKEHUS OpycKa Bearuun"
WJIU ABWYKEHUS LIApUKa [0 HAKJIOHHOM IJIOCKOCTH. 6 "[Tonynspusanus Hay4HbIX

Cucrema orcueta. OTHOCUTEIBHOCTh MEXaHHYECKOTO
JBUXKCHUSA

AHanu3 1 00CyKICHHE CII0c000B

MIPUOIIMKEHHOTO ONPEIeNICHNsT MTHOBEHHON CKOPOCTH.

OnpezencHre CKOPOCTH PABHOMEPHOTO JBHIKCHHS
(1mapuka B )KHAIKOCTH, MOJICIU SIICKTPUICCKOTO
aBTOMOOWIIS U T. II.).

Omnpenenenue mMyTH, TPORICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH Tella 10 rpaduKy
3aBHCHMOCTH ITyTH PABHOMEPHOTO IBHYKECHHUS OT
BpPEMECHU.

OO0cy)eHIE BO3MOXKHBIX MPUHIIUIIOB ICHCTBUS
nprOOPOB, UIMEPSIONIMX CKOPOCTh (CIIUIOMETPOB).
Brrunciienue myTH ¥ CKOPOCTH IPU paBHOYCKOPCHHOM
MPSIMONMHEITHOM IBIKEHUH Tela.

OnpeeneHue MPOWICHHOTO MyTH M YCKOPSHUS
JBIDKCHUS TeJa MO0 TpauKy 3aBUCHMOCTH CKOPOCTH

https://m.edsoo.
ru/UWFLOQ33
T

3HAHUU cpeau NeTe.

DyHKIMOHAJIbHAS

IPaMOTHOCTb.

OnuceIBaTh U3yYCHHBIC
CBOMCTBa Tel U pusnueckue
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PUIMUECKUI CMBICIT
HCTIONB3YEMBIX BEIIHMYHH, UX
0003HAUCHNS U CIMHULIBI
(bU3HYECKHX BEIMYHH,
HaXOIUTb (OPMYJIBL,
CBSI3BIBAOLINE JAHHYIO
(bU3HYECKYI0 BETHYHHY C
JIPYTHMH BEJIMYMHAMH, CTPOUTH
rpadMKH U3YUeHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BeJHYHH"



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPSIMOIMHENHOE IBUKEHUE

HepaBnomepHoe nmpsimonuHeitHoe ABMkeHue. CpenHsas
Y MTHOBEHHas CKOPOCTh

PaBHOYCKOPEHHOI'O IIPSIMOJIMHENHOIO JBUXKEHUS TENA
OT BPEMEHU.

https://m.edsoo.
ru/E6SRWOZK

0

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

https://m.edsoo.

ru/L043PYTGB

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/L043PYTGB

[psiMonuHeHHOE PaBHOYCKOPEHHOE IBHKCHHUE.
Yckopenue

https://m.edsoo.
ru/SKUYWCH

BO

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYHHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

CKOpOCTh MPSIMOJINHEHHOT0 PaBHOYCKOPEHHOT'O
nBikenust. ['paduk ckopoctu

https://m.edsoo.
ru/HXCDF3ZC

8

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/HXCDF3ZC8

JlaboparopHas pabota "OmnpeneneHue yCKOPSHUs Tea
MPU PAaBHOYCKOPEHHOM JIBMIKEHUH 110 HAKIIOHHOMN
I0CKOCTH"

https://m.edsoo.
ru/1KKINJFO8

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHHS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCIIOJIB3YEMbIX BEJIHYNH, HX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKu U3yYeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BEJIMYUH"

CsobOoaunoe nanenue teia. Oneltel [Nanues

https://m.edsoo.

ru/NMQA4GG
EOQ

"Tomynspu3anus Hay9IHBIX
3HAHUU Cpeau JETeH.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3yYCHHBIC
CBOJCTBA TeN M (U3HYECKHE
SIBJICHUS], TPABHIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICIT
UCIOJIL3YEMbIX BEJIMYUH, HX
0003HaYCHUS U €ANHALIBI
(bU3NYECKHX BEIMYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3bIBAIOIINE TAaHHYIO
(U3UUECKYIO BEJIMUMHY C
JIPYTHMH BEJIMYMHAMH, CTPOUTH
rpadMKH U3y4YeHHBIX
3aBUCHMOCTEH (DM3NIECKHUX
BeJHYHH"



https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE BUXKEHUE 1O OKPYKHOCTU. [lepuoa u
yactoTa oOparieHus. JInaeliHas U yriioBas CKOPOCTH

https://m.edsoo.
ru/PVRBIDTT

H

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NETe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(HU3MYECKUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIVIMBIE JUISI pEeLICHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/PVRBIDTTH
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LenTpocTpeMHTEIBHOE YCKOPEHHE

11

ITepssrit 3akoH HetoToHa. Bextop cumbt

https://m.edsoo.
ru/OSLFGWEZ

Y

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYHHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

https://m.edsoo.
ru/T4ADTURL3

K

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/T4DTURL3K

12

Bropoii 3akon Hetotona. PaBHozelicTByro1mas cuia

13

Tpetuii 3akoH Herorona. Cynepnosunyst cui

https://m.edsoo.
ru/5SA28NGVE

v

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYHHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

https://m.edsoo.
ru/XPFYG64R

M

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/XPFYG64RM
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Pemenne 3a7a4 Ha IPpUMCHCHNC 3aKOHOB Hrrotona

https://m.edsoo.
ru/GEM2S4HK

9

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBL,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3aIHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/GEM2S4HK9

15

Cuna ynpyroctu. 3akoH ['yka

https://m.edsoo.
ru/BHBXXRIJ

Q

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"



https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/BHBXXRIJQ
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Pemenne 3aJa4 I10 TCMEC «Cuna Yapyroctm»

https://m.edsoo.

ru/HML1AMN1

2

"Tomynspu3anms Hay9IHBIX
3HAHUU Cpeau JeTeH.

TpynoBoe BocnuTanue 1
npodeccuoHanbHOE
CaMOoOIIpeIeIeHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4IeHHbIE
CBOMCTBa Ten U pu3nyeckue
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICI
HCTIONB3YEMBIX BEITHUIHH, UX
0003HAUCHNS U CIMHUIIBI
(U3UYECKUX BEIMYHH,
HaxoIuTh GopMyJIbl,
CBSI3BIBAIONINE TAHHYIO
(PU3UYECKYIO BEIMUUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEJINYUH

Pemarb pacu€rHble 3aiau,
HCTIONB3YSI 3aKOHBI M ()OPMYJIBL,
CBsI3BIBaOINE (QH3HICCKHE
BEJINYUHBL: Ha OCHOBE aHAN3a
YCJIOBHS 3aJja4X 3alUCHIBATh
KpaTKoe yCIOBHE, MOACTABIATH
(bu3nuecKre BEIMYUHBI B
(OpMYIIEI U TPOBOJUTH
pacuéTel, HAXOIAUTh
CIIpaBOYHEIE TaHHBIC,
HEOoOXOIMMBIE JUIS PEIICHHS
3aj1ad, OIleHUBATh
PEaNNCTUIHOCTH MOTyYeHHOIT
(bu3nvecKoil BennuuHbI"



https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/HML1AMN12
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Jlaboparopras pabota «OmnpeneiaeHne KECTKOCTH
NPYXUHBD)

https://m.edsoo.
ru/T4PAJAFV1

"Tomynspu3anms Hay9IHBIX
3HAHUU Cpeau JeTeH.

TpynoBoe BocnuTanue 1
npodeccuoHanbHOE
CaMOoOIIpeIeIeHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4IeHHbIE
CBOMCTBa Ten U pu3nyeckue
SIBTICHUS, IPAaBIUIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICI
HCTIONB3YEMBIX BEITHUIHH, UX
0003HAUCHNS U CIMHUIIBI
(U3UYECKUX BEIMYHH,
HaxoIuTh GopMyJIbl,
CBSI3BIBAIONINE JAHHYIO
(PU3UYECKYIO BEIMUUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BeNN4INH"

18

Cuna TpeHus

https://m.edsoo.

ru/B4AWPRAS8I7

"IMomynsapu3sanus Hay4YHbIX
3HAHUU Cpeau NeTei.

DyHKIMOHATIbHASL
TPaMOTHOCTb.

OnuceIBaTh N3yIeHHBIE
CBOMCTBa Ten U pusnueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (PH3NUECKUNA CMBICI
HCTIONBb3YEMBIX BEIIMYHH, UX
0003HAYCHNUS U €AUHALIIBI
(M3UYECKHUX BEJINYHH,
HAXOIUTH (GOPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO
(M3UYECKYIO BEIUYUHY C
ApYyrumMuy BEJIMYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BEIUYUH"



https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/B4WPRA8I7

19

Pemenne 3aJa4 I10 TEMEC «Cuna TPCHUS

https://m.edsoo.
ru/PJDH2DCIOT

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/PJDH2DC9T

20

JlabopatopHas padota "Omnpenenenue kodphuireHTa
TPEHUS CKOJIbXKEHUS"

https://m.edsoo.
ru/C56RD8K X8

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCIIOJIB3YEMbIX BEJIHYNH, HX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKu U3yYeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BEJIMYUH"

21

Pemenue 3agau nmo teme "3akonsl Herorona. Cuia
ynpyroctu. Cuna TpeHus"

https://m.edsoo.

ru/VT3T38KBU

"Tomynspu3anus Hay9IHBIX
3HAHUU Cpeau JETeH.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3yYCHHBIC
CBOJCTBA TeN M (U3HYECKHE
SIBJICHUS], TPABHIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICIT
UCIOJIL3YEMbIX BEJIMYUH, HX
0003HaYCHUS U €ANHALIBI
(bU3NYECKHX BEIMYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3bIBAIOIINE TAaHHYIO
(U3UUECKYIO BEJIMUMHY C
JIPYTHMH BEJIMYMHAMH, CTPOUTH
rpadMKH U3y4YeHHBIX
3aBUCHMOCTEH (DM3NIECKHUX
BeJHYHH"



https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/VT3T38KBU

Cuna TsDKeCTH U 3aKOH BCEMHUPHOT'O TATOTCHUA.

https://m.edsoo.
ru/MEETXGF6

Q

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIMUNHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

22
YckopeHne cBOOOTHOTO TTaICHHS
VYpok-koHpepenuus "J{BuxeHe Tea BOKpYTr

23 rpaBuTanoHHoro neHrpa (ConHeuHas cUCTEMA).

Tamaktuku"

11

https://m.edsoo.
ru/BLGGQ9259

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/BLGGQ9259

24

Pemenne 3agau mo reme "Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS"

https://m.edsoo.
ru/VO2GV8YA

T

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCIIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/V02GV8YAT

HepBaﬂ KOCMUYCCKast CKOPOCTb. HesecomocTs n

https://m.edsoo.
ru/563XRG6ED

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJTMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

25

TIeperpy3Ku

PaBHOBecne MarepranbHON TOUKH. AGCOTIOTHO
2% TBEpAOE Teno. PaBHoBecue TBEPLOro TENa €

3aKperIEHHON Oochblo BpauieHus. MomeHT cuibl. LleHTp
TSXKECTH

https://m.edsoo.
ru/AONEMB45

9

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MaTepuanbHOW TOUKU. AOCOIIOTHO
TBEpHOE Teno. PaBHOBecue TBEPAOTO Tena ¢
3aKpEIUIEHHON OChIO BpamieHus. MoMmeHT cuisl. LienTp
TSDKECTH

https://m.edsoo.

ru/GAMQW4S
LS

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJTMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"



https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/GAMQW4SLS

28

Pemenne 3anau no teme "MomeHT cunsl. LlenTp
TsDKeCTH"

https://m.edsoo.
ru/0QJSN205C

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHHS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHsle 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/0QJSN205C

29

[MoxroToBka Kk KOHTPOJIBHOI paboTe MO TeMe
"Mexannueckoe IBIKeHNe. B3anmoneiicrue ten"

https://m.edsoo.

ru/8D7SUVX5J

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HAYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/8D7SUVX5J

30

KontpounsHas pabora o teme "MexaHnueckoe
nBwxenne. Bzanmopeiicteue ten"

https://m.edsoo.

ruJ1BOUJ2YG

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKyYIO BETHUUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3HUecKre BEIMYHNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/J1BOUJ2YG

31

Wmnynsc tena. IMmynsc cunbl. 3aKOH COXpaHEHUS
MMIYJbCa. YIIPYroe U HEYIPyroe B3auMOACHCTBHE

https://m.edsoo.
ru/7P1I5BWQD2

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"



https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/7PI5BWQD2

32

Pemenue 3anau no teme "3aKoH COXpaHEHUS
AMITysca”

https://m.edsoo.
ru/LQO6EHSF9

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/LQO6EH8F9

33

Ypok-koudpepenmus "PeakTuBHOE ABMKEHUE B
IPUPOJE U TEXHUKE"

34

Mexanndeckas pa60Ta 1 MOIIHOCTb

11

https://m.edsoo.
ru/3UH32H4RL

"Tomynspu3anms Hay9IHBIX
3HAHUU Cpeau JeTeH.

TpynoBoe BocnuTanue 1
npodeccuoHanbHOE
CaMOoOIIpeIeIeHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4IeHHbIE
CBOMCTBa Ten U pu3nyeckue
SIBTICHUS, IPAaBIUIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICI
HCTIONB3YEMBIX BEITHUIHH, UX
0003HAUCHNS U CIMHUIIBI
(U3UYECKUX BEIMYHH,
HaxoIuTh GopMyJIbl,
CBSI3BIBAIONINE JAHHYIO
(PU3UYECKYIO BEIMUUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BeNN4INH"

https://m.edsoo.

ru/FCOHVOYX

P

"IMomynsapu3sanus Hay4YHbIX
3HAHUU Cpeau NeTei.

DyHKIMOHATIbHASL
TPaMOTHOCTb.

OnuceIBaTh N3yIeHHBIE
CBOMCTBa Ten U pusnueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (PH3NUECKUNA CMBICI
HCTIONBb3YEMBIX BEIIMYHH, UX
0003HAYCHNUS U €AUHALIIBI
(M3UYECKHUX BEJINYHH,
HAXOIUTH (GOPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO
(M3UYECKYIO BEIUYUHY C
ApYyrumMuy BEJIMYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BEIUYUH"



https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/FCOHVOYXP

Pabora cuisl TAKECTHU, CUJIbI YIIPYT'OCTU U CUJIBL

https://m.edsoo.

ru/Y4H20MDH

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

35

TpEeHHS

JlabopatopHas paboTa «Omnpenenenue pabOTHI CHIIBI
36 TPEHUS TIPH PAaBHOMEPHOM JBIDKEHHH TeJla 110

FOpH3OHTaJ'II:HOﬁ TMMOBEPXHOCTU

https://m.edsoo.
ru/609HFE1P8

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

TpynoBoe BociuTanue u
npogeccHoHATEHOE
CaMOOIIpeICeHHE.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3yYCHHBIC
CBOJCTBA TeN M (U3HYECKHE
SIBJICHUS], TPABHIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICIT
UCIOJIL3YEMbIX BEJIMYUH, HX
0003HaYCHUS U €ANHALIBI
(bU3NYECKHX BEIMYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3bIBAIOIINE TAaHHYIO
(U3UUECKYIO BEJIMUMHY C
JIPYTHMH BEJIMYMHAMH, CTPOUTH
rpadMKH U3y4YeHHBIX
3aBUCHMOCTEH (DM3NIECKHUX
BeJHYHH"



https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/609HFE1P8

37

Cpsi3b 5Heprun U padoThl. [loTeHIIanbHAS YHEPTHSA

https://m.edsoo.
ru/ZIFB7L5EF

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

38

Kunernueckas sneprust. Teopema 0 KHHETHYECKOM
SHEpruu

https://m.edsoo.
ru/WKXL7NX

VR

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINIMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/WKXL7NXVR

39

3aKOH COXPaHEHHUS SHEPTUU B MEXaHUKE

https://m.edsoo.
ru/FMM2S69E

B

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

40

JlabopatopHas paboTa «/3yueHre 3aKOHA COXPAaHCHUS
SHEPTUI»

https://m.edsoo.
ru/0TVK8KJIXB

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/0TVK8KJXB

4

Paznen 2. Mexannueckue Koje0aHusi 1 BOJHBI (15
4acoB)

KonebaTenpHoe ABMKEHHE U €T0 XapaKTEPUCTUKI

42

3aryxarouue KonedaHus. BelHyKIeHHbIE KOeOaHHUsI.
Pesonanc

Habmronenne xoneGaHmii o 1efiCTBHEM CHUI TSKECTH
U YIIPYTOCTH ¥ O0HapyXeHHUe MOA00HBIX KoJeOaHMi B
OKpYXKaIOIIeM MHUpE.

AmnHanu3 KosiebaHui Tpy3a Ha HUTH U Ha IPY>KHHE.
OmnpeneneHne 9acTOTh KOIeOaHUH MaTeMaTHIECKOTO
U IPY)KUHHOTO MasiTHUKOB.

HabOmonenne n o0bsiCHEHHE SIBIICHNS! pE30HAHCA.
HccrnenoBanme 3aBUCUMOCTH MTEPHOIa KOJICOaHHH
MOJIBEIICHHOT'O K HUTHU Tpy3a OT JAJIHMHBI HUTH.
[TpoBepka He3aBUCUMOCTH Ieproa KojiebaHui rpysa,
MIOJBEIIIEHHOT 0 K JIEHTE, OT Macchl Tpy3a. Habmonenue
1 00CYXJIEHHE OIIBITOB,

JEMOHCTPHPYIONINX 3aBUCUMOCTD IIEpHO/Ia KOIeOaH
MIPY’KUHHOTO MasTHHKA OT MacChl Tpy3a U )KECTKOCTH
TIPY>KUHBIL.

[IpumeHeHne MaTeMaTHYECKOTO U MPY>KUHHOTO
MasITHUKOB B Ka4eCTBE MOJIEIICH /IS OTTMCAHUS
KOJeOaHUH B OKPYKAFOIIEM MHUPE.

Pewienue 3a51au, CBA3aHHBIX C BHIYUCICHUEM WU
OLICHKOH 4acToThI (1eproa) KojaeOaHui.

W3mepenne yckopeHus CBOOOIHOTO MaieHUS
OO6Hapy’KeHHEe U aHAJIU3 BOJIHOBBIX SIBICHUI B
OKPYXKaIOIIEM MHUpE.

Habmonenune pacpocTpaHeHus IPOJIOIbHBIX U
TIOTIEPEYHBIX BOJIH (Ha MOZETH) U OOHapYKEeHHE
AHAJIOTUYHBIX BU/IOB BOJIH B IIPHPOJE (3BYK, BOJIHBI HA
BOJIC).

Brruncnenue IMHbBI BOJIHBI 1 CKOPOCTH
pacIpoCTpaHEHHsI 3ByKOBBIX BOJIH.
OKcHeprUMEeHTAIBHOE ONpe/IeNIeHNe IPaHHUI] YaCTOTHI
CIIBIIIIMMBIX 3BYKOBBIX KOJICOaHHH.

HaOmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI
(B TOM umCIE, C UCTIOIB30BAHUEM MY3BIKAIBHBIX
HHCTPYMEHTOB).

https://m.edsoo.
ru/3EQ3BHBZ3

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

https://m.edsoo.
ru/I3ZKD2mM12

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINIMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/I3ZKD2M12

43 MateMaTHIeCKuil 1 Ipy>KUHHBIH MasTHHKH

m Ypok-nccienoBanue «3aBUCHMOCTD IEPHOAA
KoJieOaHUH OT )KECTKOCTH MPY>KUHBI © MAaCCHI TPy3a»

45 [IpeBpareHre sHEPTUN IPU MEXAHUYECKUX

KOJIe0aHUIX

HabmroneHue u 00bsICHEHUE SIBJICHHS aKyCTHYECKOTO
pe3oHaHca.

AHaJIN3 OPUTUHAILHOTO TEKCTa, MMOCBSIIEHHOTO
HCIIOJIb30BAHUIO 3BYKA (WM yIbTPAa3ByKa) B TEXHHUKE
(ax0moKaIus, yIbTpa3ByK B MEIUIIMHE U 1Ip.);
BBIMOJIHEHHUE 33]]aHUH 110 TEKCTY (CMBICIOBOC YTCHHUE)

https://m.edsoo.
ru/0O71PZDM11

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

https://m.edsoo.
ru/BACAG6R4K

S

"Tlonmynsapuzanus Hay4HbIX
3HAHUU cpeau NeTe.

TpynoBoe BociuTanue u
npogeccHoHaNIbHOE
CaMOOIIPEICIIEHHE.

DyHKIMOHATIbHASL
TPaMOTHOCTb.

OnuceIBaTh N3yIeHHBIE
CBOMCTBa Ten U pusnueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (PH3NUECKUNA CMBICI
HCTIONBb3YEMBIX BEIIMYHH, UX
0003HAYCHNUS U €AUHALIIBI
(M3UYECKUX BEJINYNH,
HAXOIUTH (GOPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO
(M3UYECKYIO BEIUYUHY C
ApYyrumMuy BEJIMYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BEIUYUH"

https://m.edsoo.
ru/RPN7BU655



https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/RPN7BU655

46

Jlaboparopras pabota «Onpenenenne 9acToTl U
nepuo/ia KojaeOaHui IPyKUHHOTO MasTHUKA

https://m.edsoo.
ru/FV1Y2NUG

C

"Tomynspu3anms Hay9IHBIX
3HAHUU Cpeau JeTeH.

TpynoBoe BocnuTanue 1
npodeccuoHanbHOE
CaMOoOIIpeIeIeHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4IeHHbIE
CBOMCTBa Ten U pu3nyeckue
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICI
HCTIONB3YEMBIX BEITHUIHH, UX
0003HAUCHNS U CIMHUIIBI
(U3UYECKUX BEIMYHH,
HaxoIuTh GopMyJIbl,
CBSI3BIBAIONINE JAHHYIO
(PU3UYECKYIO BEIMUUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BeNN4INH"



https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/FV1Y2NUGC

JlabopatopHas pabota «IIpoBepka HE3aBUCHMOCTH

https://m.edsoo.
ru/6YGEHWS8D

T

"Tomynspu3anms Hay9IHBIX
3HAHUU Cpeau JeTeH.

TpynoBoe BocnuTanue 1
npodeccuoHanbHOE
CaMOoOIIpeIeIeHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4IeHHbIE
CBOMCTBa Ten U pu3nyeckue
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICI
HCTIONB3YEMBIX BEIIHUIHH, UX
0003HAUCHNS U CIMHUIIBI
(U3UYECKUX BEIMYHH,
HaxoIuTh GopMyJIbl,
CBSI3BIBAIONINE JAHHYIO
(PU3UYECKYIO BEIMUUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BeNN4INH"

47 nepuoja KojaeOaHui rpy3a, MOABEIICHHOTO K HUTH, OT
MaccChl Tpy3a»
48 Mexannueckre BoJHbI. CBOMCTBA MEXaHUUYECKUX

BOJIH. HPOZ[OJ'ILHBIC U MOTICPCYHBIC BOJIHBI

https://m.edsoo.

ru/QHBQ3U5X
v

"IMomynsapu3sanus Hay4YHbIX
3HAHUU Cpeau NeTei.

DyHKIMOHATIbHASL
TPaMOTHOCTb.

OnuceIBaTh N3yIeHHBIE
CBOMCTBa Ten U pusnueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (PH3NUECKUNA CMBICI
HCTIONBb3YEMBIX BEIIMYHH, UX
0003HAYCHNUS U €AUHALIIBI
(M3UYECKHUX BEJINYHH,
HAXOIUTH (GOPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO
(M3UYECKYIO BEIUYUHY C
ApYyrumMuy BEJIMYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BEIUYUH"



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/QHBQ3U5XV
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VYpok-koHpepennus "MexaHHUeCKHe BOIHBI B
TBEpAOM Teie. CelicMuueckue BOIHBI"

11

https://m.edsoo.
ru/6PNOHXSJA

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYHHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

50

3Byk. PacipocTpanenue u oTpaxeHue 3ByKa

https://m.edsoo.
ru/NTZLRXDB

5

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/NTZLRXDB5
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Ypoxk-uccnenopanue "HabmroaeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"

52

I'poMKOCTH 3ByKa U BBICOTa TOHA. AKYCTHYECKHUI
pe30HaHC

https://m.edsoo.
ru/5sSRPRGGZV

8

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCIIOJIB3YEMbIX BEJIHYNH, HX
0003HaYCHHUS U SIMHULII
(H3MYECKUX BENUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKu U3yYeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BEJIMYUH"

https://m.edsoo.
ru/AOY3HSN3

G

"Tomynspu3anus Hay9IHBIX
3HAHUU Cpeau JETeH.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3yYCHHBIC
CBOJCTBA TeN M (U3HYECKHE
SIBJICHUS], TPABHIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICIT
UCIOJIB3YEMBIX BEJIMYMH, HX
0003HaYCHUS U €ANHALIBI
(bU3NYECKHX BEIMYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3bIBAIOIINE TAaHHYIO
(U3UUECKYIO BEJIMUMHY C
JIPYTHMH BEJIMYMHAMH, CTPOUTH
rpadMKH U3y4YeHHBIX
3aBUCHMOCTEH (DM3NIECKHUX
BeJHYHH"



https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AOY3HSN3G
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Ypok-koHpepenuus "YibTpa3Byk 1 HHPpa3ByK B
TPUPOAE U TEXHUKE"

11

https://m.edsoo.

ru/AU3Z0S07U

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCIIOJIB3YEMbIX BEJIHYNH, HX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKu U3yYeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BEJIMYUH"



https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka Kk KOHTPOJIBHOW padoTe 1Mo Teme "3aKOHbI
coxpaHeHHsA. MexaHndecKne KoeOaHus U BOIHBI"

https://m.edsoo.
ru/7YAJAV57

M

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NETe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(HU3MYECKUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIVIMBIE JUISI pEeLICHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/7YAJAV57M
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KonTpompsHast pabota o TeMe "3aKOHBI COXpaHCHUS.
Mexanndeckue KojaeOaHus U BOJTHBI"

https://m.edsoo.
ru/ZvVD7244\V

H

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3UIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUecKOi BETUYUHBI"



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/ZVD7Z44VH
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Paznen 3. DiekTpoMaruuTHoOE NoJie U
3JIEKTPOMATHUTHBIE BOJIHBI (6 4acoB)

3H6KTpOMaFHI/ITHOG IoJIC. QHCKTPOMEIFHI/ITHBIC BOJIHBI

57

CBolicTBa OJICKTPOMAruMTHBIX BOJIH

[MocTpoenue paccysxaeHuid, 000CHOBBIBAIOIINX
B3aMMOCBA3b DJICKTPUYCCKOTr0O 1 MArHuTHOT'O MOJICH.
OKcIepUMEeHTAIbHOE U3YUEeHUE CBOMCTB
JIEKTPOMArHUTHBIX BOJH (B TOM YHCJIE C TOMOIIBIO
MOOWMIILHOTO TeledoHa).

AHann3 peHTI€HOBCKUX CHUMKOB Y€JIOBEUECKOI0
OpraHu3Ma.

AHanu3 TEKCTOB, OMUCHIBAIOMINX MPOSIBICHUS
QJICKTPOMAriMuTHOI'O U3JIY4YCHHU B IPUPOJC: KUBBIC
OPTaHHU3MBI, H3IIy4eHHsI HEOECHBIX Tell (CMBICIOBOE
YTEHHUE).

PacniozHaBanue u aHanmu3 pa3nMYHBIX IPUMEHEHUI
OJICKTPOMAriMTHLIX BOJIH B TCXHUKE.

W3ydeHue BOIHOBBIX CBOWCTB CBETA.

Pemenne 3a1a4 ¢ ucmonap30BaHUEM (HOPMYIT TS
CKOPOCTH JICKTPOMArHuTHbLIX BOJIH, JJIMHBI BOJIHBI U
YacTOTHI CBETa

https://m.edsoo.
ru/KAKC7HSC

G

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

https://m.edsoo.

ru/W7IE16NU8

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/W7IE16NU8
https://m.edsoo.ru/W7IE16NU8
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Ypok-kordepennus "[lkana 3reKTpoMarHUTHBIX
BosiH. Mcrionp3oBanue QJICKTPOMAriMTHBIX BOJIH IJISA
COTOBOMH CBsI3U"

11

https://m.edsoo.
ru/7E1J2VY03

"Tomynspu3anms Hay9IHBIX
3HAHUU Cpeau JeTeH.

TpynoBoe BocnuTanue 1
npodeccuoHanbHOE
CaMOoOIIpeIeIeHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4IeHHbIE
CBOMCTBa Ten U pu3nyeckue
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICI
HCTIONB3YEMBIX BEITHUIHH, UX
0003HAUCHNS U CIMHUIIBI
(U3UYECKUX BEIMYHH,
HaxoIuTh GopMyJIbl,
CBSI3BIBAIONINE JAHHYIO
(PU3UYECKYIO BEIMUUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BeNN4INH"



https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/7E1J2VY03
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Ypoxk-uccnenosanue "M3yueHne CBOUCTB
QJICKTPOMAriMTHBIX BOJIH C ITOMOIIBIO MOGI/IHBHOFO
Tenedona”

https://m.edsoo.
ru/SHN7BSEB4

"Tomynspu3anms Hay9IHBIX
3HAHUU Cpeau JeTeH.

TpynoBoe BocnuTanue 1
npodeccuoHanbHOE
CaMOoOIIpeIeIeHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4IeHHbIE
CBOMCTBa Ten U pu3nyeckue
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICI
HCTIONB3YEMBIX BEITHUIHH, UX
0003HAUCHNS U CIMHUIIBI
(U3UYECKUX BEITHYHH,
HaxoIuTh GopMyJIbl,
CBSI3BIBAIONINE JAHHYIO
(PU3UYECKYIO BEIMUUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BeNN4INH"



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/SHN7BSEB4

60

Pemenne 3a7a4 Ha ONpeACJICHUC YaCTOThI U JJINHBL
BHGKTPOMaI‘HI/ITHOf/’I BOJIHBI

https://m.edsoo.

ru/WIGCO6QS
N

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHHS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHsle 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/WIGCO6QSN

BHCKTPOMaFHI/ITHaﬂ npupoaa CBeTa. CKOpOCTL CBCTA.

https://m.edsoo.

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NETe.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI

61 N ru/ZFGOBMGF UCTIONB3YEMBIX BETMYHH, HX
BonnoBble cBoiicTBa cBETa
X 0003HAYEHHUS U €TUHHIIBI
(bU3HYECKHUX BEIUYHH,
HaXOAUTH (pOPMYJIbL,
CBSI3BIBAIOLINE IAHHYIO
(U3UYECKYIO BEIMUNHY C
JIPYTUMH BEIHYHHAMH, CTPOUTH
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEJUYUH"
HaGntoeHune onpIToB, IEMOHCTPUPYIOLIMX SIBJICHUE "IMomynsapu3aiys HayYHBIX
MPSIMOJIMHEHHOTO PacpOCTPAHEHUSI CBETA 3HAHMH Cpei JeTei.
(BO3HMKHOBEHHE TCHU U MOIYTEHH), H UX
HUHTEpIIpeTalus C UCIOJIb30BAHUEM MOHITHUS DyHKIHMOHALHAS
IPaMOTHOCTb.
CBETOBOI'O JIyya.
06 OnuceIBaTh N3YYCHHBIC
'bCHEHUE U MOf[eHI/IpOBaHI/Ie COJIHEYHOI'O U B ity ——
JIYHHOT'O 3aTMEHUH.
Paznen 4. CeeroBble siBjienus (15 yacos) ABJICHHA, IPABUILHO
HccrnenoBanne 3aBUCHMOCTH yIiia OTPXKCHHUS https://m.edsoo. TPaKTOBaTh (HH3UUECKUIA CMBICIT
62 CBETOBOIO JIy4a OT yTJIa MaJAcHus. ru/NLIADWAX HCIIOJIb3YEMBIX BEITMUNH, UX

Ucrounuku ceeta. [IpsmonuHeliHOe pacnpocTpaHEeHUE
cBeta. 3atMenus ConHua u JIyHsl

W3yueHne cBOWCTB N300pakeHHs B INIOCKOM 3€pKaJie.
HabmoneHne u 00bsICHEHUE OMBITOB TI0 TOITYYCHUIO
M300paKEHUI B BOTHYTOM U BBIITYKIIOM 3€pKaJiax.
Habmonerne u 00bsICHEHHE OIBITOB TI0 IPEIIOMIICHHIO
CBCTAa HaA rpaHHue pa3JII/I‘-IHI>IX cpe/:[, B TOM YUCJIC
OIBITOB C MOJHBIM BHYTPEHHUM OTPaKCHHUEM.

N

0003HaYCHHUS U CIMHULIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO
(M3UYECKYIO BEINYUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/NLIADWAXN
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3aKoH oTpaxkeHUs cBeTa. 3epkaina. Pemenue 3agay Ha
TIPUMEHEHHE 3aKOHa OTPaXKEHHSI CBETa

64

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKoH MMpEIIOMJICHUS CBETA

HccnenoBanue 3aBUCUMOCTH YIJ1a IPEOMIICHHS OT
yIJia MajieHusi CBETOBOTO JIyya Ha TPaHMIIE «BO3TYX—
CTEKJION.

PacrioznaBaHue sSIBICHUI OTPAsKEHUS M IPEIIOMIICHHS
CBETa B IOBCEIHEBHOM JKU3HHU.

Ananus u O6’bﬂCHeHI/Ie SIBJICHUS ONITUYCCKOTO MHpaXXa.
Pemenwne 3a1a4 ¢ UCTIOIB30BaHUEM 3aKOHOB
OTpPaXEHHS U MPETOMIICHUS CBETa

ITony4yenne n3006paXkeHM ¢ MOMOLIBIO0 cCOOUparoIIen U
pacceuBaroIei JIMH3.

Omnpenenenne GOKYCHOTO PACCTOSIHHUSA U ONTHYECKON
CHITBI COOMPAIOIIEH JINH3HL.

AHanu3 ycTpoHCTBa U MPUHLIKIIA JEHCTBUS HEKOTOPBIX
OIITHYECKUX NPUOOPOB: (oTOAaIIapaTa, MUKPOCKOIIA,
TENECKOTIA.

Wzyuenne Mojienu riia3a Kak ONTHYECKOW CHCTEMBI.

https://m.edsoo.

ru/QONUKCD
OB

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

https://m.edsoo.
ru/NF1PZFEV3

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/NF1PZFEV3

TlonHoe BHYTPCHHCC OTPAXKCHHUEC CBCTA.

https://m.edsoo.
ru/FZ7THV6E2

w

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3UYECKHUX BEJINYMH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

65 Hcnonp30BaHne MMOHOTO BHYTPEHHETO OTPAKEHUS B
OINITHYECKHUX CBETOBO/IAX
Jlabopatopnas padota "VccnenoBaHue 3aBHCUMOCTH
66 yTJIa IPEeJIOMIICHHS] CBETOBOTO JIy4a OT yIJla MaJleHUs

"nn

Ha TpaHUIle "BO3TyX-CTEKIIO

https://m.edsoo.
ru/R800IT10S

"Tlonmynsapuzanus Hay4HbIX
3HAHUU cpeau NeTe.

TpynoBoe BociuTanue u
npogeccHoHaNIbHOE
CaMOOIIPEICIIEHHE.

DyHKIMOHATIbHASL
TPaMOTHOCTb.

OnuceIBaTh N3yIeHHBIE
CBOMCTBa Ten U pusnueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (PH3NUECKUNA CMBICI
HCTIONBb3YEMBIX BEIIMYHH, UX
0003HAYCHNUS U €AUHALIIBI
(M3UYECKHUX BEJINYHH,
HAXOIUTH (GOPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO
(M3UYECKYIO BEIUYUHY C
ApYyrumMuy BEJIMYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BEIUYUH"



https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/R80OIT1OS

Ypoxk-kordpepennns "Vcnonp30BaHUE TOTHOTO

11

https://m.edsoo.
ru/OL9F63ZRU

"Tomynspu3anms Hay9IHBIX
3HAHUU Cpeau JeTeH.

TpynoBoe BocnuTanue 1
npodeccuoHanbHOE
CaMOoOIIpeIeIeHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4IeHHbIE
CBOMCTBa Ten U pu3nyeckue
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICI
HCTIONB3YEMBIX BEITHUIHH, UX
0003HAUCHNS U CIMHUIIBI
(U3UYECKUX BETHMYHH,
HaxoIuTh GopMyJIbl,
CBSI3BIBAIONINE JAHHYIO
(PU3UYECKYIO BEIMUUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BeNN4INH"

67 BHYTPCHHEI'O OTPaXCHHUS: CBETOBOJIBI,
OINTHKOBOJIOKOHHAA CBSI3b"
68 JInnzel. OnTudueckast cuia JUH3BI

https://m.edsoo.
ru/ZV702L97F

"IMomynsapu3sanus Hay4YHbIX
3HAHUU Cpeau NeTei.

DyHKIMOHATIbHASL
TPaMOTHOCTb.

OnuceIBaTh N3yIeHHBIE
CBOMCTBa Ten U pusnueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (PH3NUECKUNA CMBICI
HCTIONIB3YEMBIX BEITMYHH, UX
0003HAYCHNUS U €AUHALIIBI
(M3UYECKHUX BEJINYHH,
HAXOIUTH (GOPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO
(M3UYECKYIO BEIUYUHY C
ApYyrumMuy BEJIMYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BEIUYUH"



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/ZV702L97F

69

[Moctpoenne n300pakeHUH B INH3AX

https://m.edsoo.

ru/MWU2YHLI

N

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJTMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

70

JlabopaTopHas padota "OnpeneneHne GOKyCHOTO
paccTOSHUS M ONTUYECKOM CHIIBI coOMparomei JTiHH3H"

https://m.edsoo.

ru/3XTVNZNJJ

"Tlonmynsapuzanus Hay4HbIX
3HAHUU cpeau NeTe.

TpynoBoe BociuTanue u
npogeccHoHaNIbHOE
CaMOOIIPEICIIEHHE.

DyHKIMOHATIbHASL
TPaMOTHOCTb.

OnuceIBaTh N3yIeHHBIE
CBOMCTBa Ten U pusnueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (PH3NUECKUNA CMBICI
HCTIONBb3YEMBIX BEIIMYHH, UX
0003HAYCHNUS U €AUHALIIBI
(M3UYECKHUX BEJINYHH,
HAXOIUTH (GOPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO
(M3UYECKYIO BEIUYUHY C
ApYyrumMy BeJIMYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BEIUYUH"



https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/3XTVNZNJJ

71

Ypok-koHpepeHuus "Onruueckrue INH30BbIC
mpu6opsr”

https://m.edsoo.
ru/KKVRKOP3

b

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYHHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

72

I'na3 xak onTudyeckas cucrema. 3p€HI/Ie

10

https://m.edsoo.
ru/KP1ACI9PW

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/KP1ACI9PW

Ypoxk-korpepenuns "dedexrsl 3penus. Kak

10

https://m.edsoo.

ru/ZKWLQ3CH
|

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau JEeTe.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

73 "

COXPaHHTh 3pECHHE

Paznoxxenue Oesoro ceera B crieKTp. ONbITHI
74 Hprorona. CrokeHHe CIEKTPaIbHBIX IIBETOB.

Hucnepcus csera

https://m.edsoo.
ru/ZPRFN4D5V

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMUYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/ZPRFN4D5V

JlabopaTopHast padoTa "ONBITHI 110 PA3TI0KEHHIO
6€J10T0 CBETa B CHEKTP U BOCIPHUSITHIO LIBETA

https://m.edsoo.
ru/E5I8L6TCH

"Tomynspu3anms Hay9IHBIX
3HAHUU Cpeau JeTeH.

TpynoBoe BocnuTanue 1
npodeccuoHanbHOE
CaMOoOIIpeIeIeHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4IeHHbIE
CBOMCTBa Ten U pu3nyeckue
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICI
HCTIONB3YEMBIX BEITHUIHH, UX
0003HAUCHNS U CIMHUIIBI
(U3UYECKUX BEIMYHH,
HaxoIuTh GopMyJIbl,
CBSI3BIBAIONINE TAHHYIO
(PU3UYECKYIO BEIMUUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BeNN4INH"

75
mpeaAMETOB IIPpU UX Ha6H}OHeHl/II/I Yepe3 UBCTOBLIC
¢bunpTpe"

76 VYpok-nipakTukyM "BosHOBBIE CBOMCTBA CBETA:

Jucrepens, nHTepdepeHys 1 qudpaxmoums”

https://m.edsoo.
ru/A1F3HB8Y9

"IMomynsapu3sanus Hay4YHbIX
3HAHUU Cpeau NeTei.

DyHKIMOHATIbHASL
TPaMOTHOCTb.

OnuceIBaTh N3yIeHHBIE
CBOMCTBa Ten U pusnueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (PH3NUECKUNA CMBICI
HCTIONIB3YEMBIX BEITMYHH, UX
0003HAYCHNUS U €AUHALIIBI
(M3UYECKHUX BEJINYHH,
HAXOIUTH (GOPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO
(M3UYECKYIO BEIUYUHY C
ApYyrumMuy BEJIMYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BEIUYUH"



https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/A1F3HB8Y9

7

Paznea 5. KBanroBble siBienus (17 yacoB)

OmebiTel Pesepdopna n manerapHast MOJeNb aToMa

78

Ioctynats! bopa. Mozaens aroma bopa

O6cyxnenue nenu onbiToB Pezepdopna mo
HUCCICAOBAHUIO aTOMOB, BBIABUKCHHEC THITIOTE3 O
BO3MOXKHBIX PE3yJIbTaTaX ONBITOB B 3aBUCHMOCTH OT
MIPEATIOIaraeMoro CTpOeHHUs aTOMOB,
(hopMyITHpOBaHNE BHIBOJIOB U3 PE3YJILTATOB OIBITOB.
OO0cyxeHrEe IPOTUBOPEYUNH TIIAHETAPHON MOJICITH
aToMa M OCHOBaHMH /U1 TunoTe3sl bopa o
CTaI[IOHAPHBIX OPOUTAX 3JIEKTPOHOB.

HaOnroieHne CrutonHbIX U JIMHEHYAThIX CIIEKTPOB
W3ITy4eHHs pa3IndHbIX BemecTB. OObsiCHEHNE
JTMHEHYATBIX CHEKTPOB U3y ICHUS

OO6cyxneHne BO3MOKHBIX THIIOTE3 O MOJIEIISIX
CTPOCHHS sIpa.

Omnpenenenne cocraBa siAep M0 3alaHHBIM MAacCOBBIM U
3apsIIOBBIM YHCIIAM H IO TIOJIOKEHUIO B
NEPUOANYECKON CUCTEME DIIEMEHTOB.

AHanu3 n3MEeHEHHs COCTaBa s7jpa U €ro IOJIOKEHUS B
MIEPUOANIECKON CHCTEME IIPH 0-PaANOAKTUBHOCTH.
HccnenoBaHue TPEKOB 0-4aCTHI] IT0 TOTOBBIM
¢dororpadusm.

OOHapy)XeHHe 1 U3MEpEeHIe PaTHaoOHHOTo (POHA C
MOMOIIIBIO JIO3UMETPa, OL[EHKA €r0 HHTEHCUBHOCTH.
AHann3 OMOJIOTUYECKUX N3MEHEHHUH, TPOUCXOISAIINX
T10J] IEHCTBUEM PaJOaKTHBHBIX U3ITyYEHUH.
Hcnionp30Banye paanoakTUBHBIX H3ITYYECHUN B
MEIUIHE

Pewrenue 3aa4u ¢ UCIIOIB30BaHHEM 3aKOHOB
COXPaHEHHS MACCOBBIX U 3apsIOBBIX YHCEN Ha
OIIpeZIeTIEHUE PE3yIbTATOB SIIEPHBIX PEAKINi; aHAIN3
BO3MOXKHOCTH WJIM HEBO3MOXKHOCTH SJIEPHOI pEaKIHH.
OteHKa SHEPTUH CBSI3U AIEP C UCIONb30BaHUEM
(dhopmynel DHHIITEHA.

OO6cyxIeHne TepCIeKTUB UCTIONb30BaAHMS
YIPaBISIEMOTr0 TEPMOSIZIEPHOTO CHHTE3A.

https://m.edsoo.
ru/P922QVFIV

"Tlonmynsapusanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UIECKYIO BEUIHHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

https://m.edsoo.
ru/OBJPHEQG?2

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/OBJPHE0G2

79

Hcnyckanue u noryomnienue cBeta aroMoM. KBaHTHI.
JlnHelyaTele CIEKTPBI

80

Ypok-nipaktukym "Habmonenne criekTpos
ucnyckaHus"

OO6cCyxIeH1ne MPEUMYIIECTB U SKOJIOTHUECKUX
po0iieM, CBA3aHHBIX C SICPHOI SHEPTeTUKOM

https://m.edsoo.
ru/M9LRTHPC

(0]

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

https://m.edsoo.
ru/7TNCLNW29

6

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

TpynoBoe BociuTanue u
npogeccHoHATEHOE
CaMOOIIpeICeHHE.

DyHKIMOHATIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3yYCHHBIC
CBOJCTBA TeN M (U3HYECKHE
SIBJICHUS], TPABHIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICIT
UCIOJIL3YEMbIX BEJIMYUH, HX
0003HaYCHUS U €ANHALIBI
(bU3NYECKHX BEIMYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3bIBAIOIINE TAaHHYIO
(U3UUECKYIO BEJIMUMHY C
JIPYTHMH BEJIMYMHAMH, CTPOUTH
rpadMKH U3y4YeHHBIX
3aBUCHMOCTEH (DM3NIECKHUX
BeJHYHH"



https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/7NCLNW296

81

PagnoakTHBHOCTE U €€ BUIBI

https://m.edsoo.
ru/22H32JWLM

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau JEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

82

CTpOCHI/Ie ATOMHOTO sapa. HyK.]'IOHHaH MOACIb

https://m.edsoo.
ru/IRVESKOFK

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/IRVFSKOFK

83

PanuoaxtuBHbie npeBpanienus. M3oTombl

https://m.edsoo.
ru/RA796TPSP

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYHHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"



https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/RA796TPSP

84

Pemenne 3agau mo reme: "PagnoakTHBHBIE
TIpeBpareHus "

https://m.edsoo.
ru/WX2HQP2S
6

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBL,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3aIHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WX2HQP2S6

85

Ilepuon nonypacnana

https://m.edsoo.
ru/WZDJCOES8

7

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

86

Ypok-koHpepeHuus "ParnoakTHBHBIC H3TyYEHHS B
MIPUPOJIE, MEAUIINHE, TEXHUKE"

11

https://m.edsoo.
ru/X1J4002C4

"Tlonmynsapuzanus Hay4HbIX
3HAHUU cpeau NeTe.

TpynoBoe BociuTanue u
npogeccHoHaNIbHOE
CaMOOIIPEICIIEHHE.

DyHKIMOHATIbHASL
TPaMOTHOCTb.

OnuceIBaTh N3yIeHHBIE
CBOMCTBa Ten U pusnueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (PH3NUECKUNA CMBICI
HCTIONBb3YEMBIX BEIIMYHH, UX
0003HAYCHNUS U €AUHALIIBI
(M3UYECKHUX BEJINYHH,
HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO
(M3UYECKYIO BEIUYUHY C
ApYyrumMuy BEJIMYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BEIUYUH"



https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/X1J40O2C4
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H,IlepHBIC pcakuu. 3aKOHBI COXpaHCHHA 3apsAa0BOIro U
MaCCOBOTI'O YHCCII

https://m.edsoo.

ru/YOQ2XMK
o0

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJTMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

88

DHeprus CBsI3u aTOMHBIX sijiep. CBsA3b MacChl U
SHEPTUU

https://m.edsoo.

ru/NSTEUFIO3

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMUYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/NSTEUFIO3
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Pewenue 3anau no teme "SAnepHsie peakuun"

https://m.edsoo.
ru/OD4KHL Q4
T

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHHS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHsle 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/0D4KHLQ4T
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Peaknuu cunTe3a u geneHus saep. cTouHukn
sHepruu ConHua u 3B€3]1

https://m.edsoo.

ru/RMBFQBN
D7

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau JEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

91

Ypok-koHpepenuus "Snepras sHepreTrka. [lelcTBus
PagrOaKTUBHBIX M3JIyYEHUH Ha KHUBbIE OPraHU3MBbI"

10

https://m.edsoo.
ru/QTNWFW90
Q

"Tlonmynsapuzanus Hay4HbIX
3HAHUU cpeau NeTe.

TpynoBoe BociuTanue u
npogeccHoHaNIbHOE
CaMOOIIPEICIIEHHE.

DyHKIMOHATIbHASL
TPaMOTHOCTb.

OnuceIBaTh N3yIeHHBIE
CBOMCTBa Ten U pusnueckue
SIBJICHUS, IPAaBUIIBHO
TPaKTOBaTh (PH3NUECKUNA CMBICI
HCTIONBb3YEMBIX BEIIMYHH, UX
0003HAYCHNUS U €AUHALIIBI
(M3UYECKHUX BEJINYHH,
HAXOIUTH (GOPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO
(M3UYECKYIO BEIUYUHY C
ApYyrumMuy BEJIMYMHAMU, CTPOUTH
rpaduKy N3yIeHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BEIUYUH"



https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/QTNWFW90Q
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[ToaroroBka Kk KOHTPOJIBHOM paboTe 1o TemMe
"DIEKTPOMArHUTHOE MOJ€. DINEKTPOMArHUTHHIE
BonHBI. KBaHTOBBIC sIBIEHUS"

https://m.edsoo.
ru/TBOXB9TU

0

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCIIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/TBOXB9TU0
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KonTponsHast pabota 1o Teme "IIeKTPOMarHUTHOE
mmose. DIEKTPOMAarHUTHBIC BOJTHBI. KBaHTOBBIE
sIBIIeHUS"

https://m.edsoo.

ru/SUTJAFD6U

"Tomynspu3anms Hay9IHBIX
3HAHUU Cpeau JeTeH.

TpynoBoe BocnuTanue 1
npodeccuoHanbHOE
CaMOoOIIpeIeIeHHE.

DyHKIMOHAJIbHAS
IPaMOTHOCTb.

OnuceIBaTh U3y4IeHHbIE
CBOMCTBa Ten U pu3nyeckue
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PUIMUECKUIA CMBICI
HCTIONB3YEMBIX BEITHUIHH, UX
0003HAUCHNS U CIMHUIIBI
(U3UYECKUX BEIMYHH,
HaxoIuTh GopMyJIbl,
CBSI3BIBAIONINE JAHHYIO
(PU3UYECKYIO BEIMUUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEJINYUH

Pemarb pacu€rHble 3aiau,
HCTIONB3YSI 3aKOHBI M ()OPMYJIBL,
CBsI3BIBaOINE (QH3HICCKHE
BEJINYUHBL: Ha OCHOBE aHAN3a
YCJIOBHS 3aJja4X 3alUCHIBATh
KpaTKoe yCIOBHE, MOACTABIATH
(bu3nuecKre BEIMYUHBI B
(OpMYIIEI U TPOBOJUTH
pacuéTel, HAXOIAUTh
CIIpaBOYHEIE TaHHBIC,
HEOoOXOIMMBIE JUIS PEIICHHS
3aj1ad, OIleHUBATh
PEaNNCTUIHOCTH MOTyYeHHOIT
(bu3nvecKoil BennuuHbI"



https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/5UTJAFD6U
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Pazaen 6. [loBTOpUTEIBLHO-00001aI0IMIT MOTYIH
(9 yacoB)

[oBTOpenue, obobmenue. JlaboparopHbie pabOTHI IO
Kypcy "B3aumonetictue Ten"

BrinonHenue yueOHbIX 3a/laHUi, TPEOYHOIMX
JEMOHCTpAINU KOMIIETeHTHOCTEH, XapaKTepH3YIOLIIX
€CTECTBEHHOHAYYHYI0 IPaMOTHOCTb!

— IIPUMEHEHUS MOJIyYEeHHBIX 3HAHUH I HAy4HOrO
00BSICHEHUS (PU3MUECKUX SIBIICHUH B OKpPY>KaIOIIeH
MIPUPO/JIE, B TOBCEAHEBHOM KU3HU U BBIABICHUS
(U3MUECKUX OCHOB PsiZIa COBPEMEHHBIX TEXHOJIOTHH;
— IIPUMEHEHUS] OCBOECHHBIX DKCIIEPUMEHTAJIBHBIX
YMEHHH sl ucCIeJOBaHNs (PU3MYECKUX SIBICHUH, B
TOM 4HCJ€e JJI IPOBEPKU TUIIOTE3 U BBIBICHUS
3aKOHOMEpHOCTeH. Pelienue pacyeTHbIX 3a/1a4, B TOM
YHCIIe TPEAIONIATA0NX UCIIOIb30BaHNE (PU3NIECKIX
MoJjieneil 1 OCHOBAHHBIX Ha COJEP KaHUHU Pa3IMYHbBIX
paszienoB Kypca QU3UKH.

BeinonHeHue 1 3ammyra rpynnoBbIX WIH
UHUBUAYAJIBHBIX IPOEKTOB, CB3aHHBIX C
cofiep’KaHHueM Kypca (GU3UKH

https://m.edsoo.
ru/2GFCLJOJJ

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJTMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"



https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/2GFCLJOJJ
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[ToBTOpenue, 0600menue. Penenre pacueTHeIX 1
KadeCcTBEHHBIX 3a[a4 110 TeMe "TermoBbie mporecchl”

https://m.edsoo.
ru/MMJINLZOS

Q

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIVIMBIE JUISI pEeLICHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/MMJNLZOSQ
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[ToBTopenue, o6oOLIeHNe. Penenre pacueTHbIX 1
KadyecTBeHHBIX 3a1a4 1o Teme "KITJ[ TermoBbix
nBurarenaei"

https://m.edsoo.
ru/H7HKU30G

3

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHHS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONIB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHsle 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3HIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUECKON BETMYUHBI"



https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/H7HKU30G3
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[ToBTopenue, o6oOLIeHNe. Penenre pacueTHbIX 1
KadyecTBEHHBIX 3a1a4 1o teme "KI1J]
3JIEKTPOYCTaHOBOK"

https://m.edsoo.
ru/XP2HRNAY

4

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

TpyoBOE BOCIIUTAHHUE U
npogeccHoHaNIbHOE
CaMOOIIPEICNICHHE.

DyHKIMOHATbHASL
IPaMOTHOCTb.

OnuceIBaTh U3y4eHHBIE
CBOMCTBa Ten U pu3nueckue
SIBJICHUS, IPAaBUIILHO
TPaKTOBaTh (YH3UUECKUNA CMBICI
HCTIONB3YEMBIX BEIIMYHH, UX
0003HaYCHHUS U SIMHULII
(H3UYECKHUX BEIUYHH,
HaXOIUTb (GOPMYIIBI,
CBSI3BIBAOLINE JAHHYIO
(M3UIECKYIO BEUIUHY C
JPYTUMH BETMYUHAMH, CTPOHTh
rpaduKy N3yIeHHBIX
3aBHCHUMOCTEH (PU3NIECKUX
BCIIMYHUH

Pewats pacuérHble 3anaun,
UCTIOJIB3YSI 3aKOHBI M (POPMYJIBI,
CBSI3BIBAOIINE (DI3UIECKHE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a
YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJIOBHE, MOACTABIIATH
(bu3nyuecKre BEITMYNHEI B
(bOpMyIIBI U TPOBOTUTH
pacy€Thl, HAXOIUTh
CIIPaBOYHBIC JAaHHBIC,
HEOOXOIMIMBIE JUISI PEIeHHS
3a/1a4, OLICHUBATh
PEaNTNCTUYHOCTH MOTyYeHHOI
(u3nUecKOi BETUYUHBI"



https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/XP2HRNAY4
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[oBTOpenue, obobmenue. JlaboparopHsie pabOTHI IO
Kkypcy "CseroBbie siBneHUS"

https://m.edsoo.
ru/FK30FNRH

X

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

99

[ToBTopenue, o6o0meHe. PadoTa ¢ Tekcramu 1o Teme
"3aKOHBI COXpaHCHUS B MeXaHHUKe"

https://m.edsoo.
ru/91XS3CXDT

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/91XS3CXDT
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[oBTOpenue, o6obmenue. PaboTa ¢ Tekctamu 1Mo Teme
"Kosebanus 1 BOJIHBI"

https://m.edsoo.
ru/L3YKVIINT

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIMUNHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"

101

[ToBTopenue, o6o0meHe. PadoTa ¢ Tekcramu 1o Teme
"CBeToBBbIC sIBJICHUS"

https://m.edsoo.
ru/LG3271SQ6

"Tomynspu3anus HayIHBIX
3HaHUU Cpeau NeTei.

DyHKIMOHAJIbHAS
TPaMOTHOCTb.

OnuceIBaTh N3YYCHHBIC
CBOHCTBa Ten U (pu3nueckue
SIBJICHHMSI, IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIONB3YEMBIX BEITHMUYMH, UX
0003HAYCHUS U €AUHALIBI
(U3NUECKUX BEITHYHH,
HaXOAUTH (hOPMYIIBI,
CBSI3BIBAIONINE JJAHHYIO
(M3UYECKYIO BEINYUHY C
JIPYTHMH BEJINYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX
3aBHCUMOCTEH (PU3NIECKUX
BeIUYHH"



https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/LG327ISQ6

102

[oBTOpenue, o6obmenue. PaboTa ¢ Tekctamu 1Mo Teme
"KBaHToBas u snepHas puznka"

https://m.edsoo.

ru/W7IE16NU8

"Tlonmynsapuzanus Hay4HbIX
3HAHUU Cpeau NEeTe.

DyHKIMOHATbHASL

IPaMOTHOCTb.

OnnceIBaTh N3y9IeHHBIE
CBOMCTBA TeN 1 QU3NUECKIE
SIBTICHUS, IPAaBUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI
HCTIOJIb3YEMBIX BEJIMYHH, UX
0003HAYECHUST U €AUHUIIBI
(M3MYECKHUX BEJUYHH,
HaXOAUTH (hOPMYIIBL,
CBSI3BIBAOLINE TAHHYIO
(U3UYECKYIO BEIIMUUHY C
JIPyTHMH BEJIMYMHAMU, CTPOUTh
rpad UK U3y4eHHBIX
3aBUCUMOCTEH (HU3NIECKHX
BEIUYUH"



https://m.edsoo.ru/W7IE16NU8
https://m.edsoo.ru/W7IE16NU8

OIIEHOYHBIE 1 METOJAWYECKHAE MATEPHAJIBI OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUA

Tekymmii KOHTPOJIb YCIIEBAEMOCTH U MpoMexxyTouHo# aTtectain B MAOY COIL Ne48 r. TroMeHH MPOBOIUTCS B COOTBETCTBUH C TOJIOKEHUEM O
dbopmax, TEPUOJUYHOCTH, TMOPSAIKE TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOUYHOW AaTTECTAlMM OOYYaIOUIUXCs, pPa3MEIICHHOM Ha
ounmansHOM caiite oopazoBatenbHol opranuzaiu MAOY COILI Ne 48 r. Tromenu (48.tyumenschool.ru)

Texkymuii KOHTPOJIb MPOBOJUTCS: B BUJIE TECTUPOBAHUS, MUCbMEHHOM MPOBEPOYHON pabOThI, CaMOCTOATEIbHONH PadOThI, MPAKTUYECKON padoThI,
YCTHOTO OIIpOca.

B Ta6n1/1ue MMPEACTaBJICHBI OLICHOYHBIC CPCACTBA (OI_ICHO‘-IHLIC MaTepI/IaJ'H:I), NPUMCHACMBIC B paMKaX TCKYLICTO KOHTPOJIA.

Knacc/ [lepeueHp UCTIONB3YEMBIX OLEHOYHBIX CPEICTB (OLIEHOYHBIX [IepeyeHp UCIIOIB3yEMBIX METOIUYECKUX MAaTEPUATIOB
[Iporpamma marepuanoB)/ KNUMpb1

7-9/ PaGouas 1. ®enepanpHas unpopmanuonnas cucrema ,,ONC OKO*“/ | 1. ®usuka 7 knacc. bazossiit ypoBens: yueOnuk / Ileppimkun A.B. -

HporpaMma bank 3amanuii OI'D Ha opunmansaom caiite GUITN: M.: [Ipocsemienue, 2025.
' https://fipi.ru
®usuka 7-9 AEpS-ITHPLIU 2. ®wusuka 8 kiacc. ba3oBeiil ypoBenb: yueOuuk / Ilepsimkun A.B. -
kiaccesl. YMK M.: IlpocBemienue, 2025.
A.B.
Mephmmus 3. ®usuka 9 knacc. bazoBriii ypoBeHb: yueOHuk / [leprimkun A.B. -

M.: IIpocBemienue, 2025.



http://48.tyumenschool.ru/

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI (7 KJIACC)

Kon
MpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE pe3yJIbTAThl 0CBOCHNSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHust

11

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasnuyaTh SIBJICHUS 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSBICHNE U3YUYEHHBIX (PU3UUYECKUX SIBJICHUI B OKPYXKarOIIEM MUPE, B
TOM 4Hcie GU3NYECcKHe IBICHUS B IPUPOE, IIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO
3ajauy B yueOHYIO0, BBIIEIATh CYLIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3UUECKUX
SBJICHUI

1.4

OIHCHIBaTh U3yUEHHbIE CBOICTBA TeN U (PU3NUECKUE SBJICHUS, UCTIONb3Ysl (pU3nuecKue
BEJIMYMHBI, TP OTIMCAHUH NIPABUIILHO TPAKTOBATH (PH3UUECKUIN CMBICIT HCITOB3YEMBIX
BEJIMYMH, UX 0003HAYCHUS U €IMHUIIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (HOPMYIIBL,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BETUYHHY C IPYTHMH BETMYMHAMU, CTPOUTH
rpadMKu U3y4EHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUUYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBICHUS U MIPOLECCHI, UCIIOb3Y S
M3yYEHHBIE 3aKOHBI, IPU ATOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTU4ECKOE BBIPAKECHUE

1.6

OOBSACHATH PU3NICCKUEC SIBIICHUS, TIPOIECCHI U CBOWCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE
CUTYaIINI MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIISATH MPUUUHHO-CJICICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 | - 2 TOTMYECKHUX MIaroB ¢ Onmopoi Ha 1 - 2 U3y4eHHBIX
CBOWCTBA (pM3MUECKHX SBICHUM, (PU3MUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemats pacu€THbIe 3a7a9u B 1 - 2 neiCTBUS, UCTIONB3YSI 3aKOHBI U (POPMYIIBI,
CBS3BIBAIONIME (DU3UYECKHE BETMYMHBI: HA OCHOBE aHATN3a YCJIOBHS 3aJ]a4H 3aITUCHIBATh
KpaTKO€ YCJIOBUE, MOJACTABIATh (DU3HMUECKHE BETUYUHBI B (JOPMYITBI U TPOBOJAUTH
pacy€Thl, HAXOIUTH CIIPABOYHBIC JaHHBIC, HEOOXOIUMBIE JIJIsl PEIICHUS 3314, OIEHUBATh
PEATUCTUYHOCTH MOTYYEeHHON (U3UUECKOI BETUIMHBI

1.8

pacrno3HaBaTh MPoOIEeMbl, KOTOPbIE MOYKHO PEIIUTH IPU MOMOIIU (PU3NYECKUX METOJIOB,
B OMMCAHUU UCCIIEOBAHUS BBIJCIATH IPOBEPSEMOE MPEATNIONIOKEHHUE (TUIIOTESY ),
pa3nuyaTh ¥ UHTEPIPETUPOBATH MOJYyUYEHHBIN pe3yabTaT, HAXOIUTh OIIUOKH B XO€
OMBITA, JEJIaTh BBIBOJBI I10 €r0 PE3YIbTATaAM

1.9

MIPOBOJIUTH OTIBITHI 0 HAOIOICHHUIO (PU3MUECKUX SBICHUN MU (PU3HUECKUX CBOWCTB
Tes: (OpMYITUPOBATh IPOBEPAEMBIE IPEANON0KEHUS, COOUPATh YCTAHOBKY M3
MIPEI0KEHHOTO 000PYI0BaHUS, 3aIIMCHIBATH XOJ1 OIBITA ¥ (POPMYJIMPOBATH BHIBOJIBI

1.10

BBINOJIHATH NMPSIMbIE U3MEPEHHSI C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB,
3aIlUCBIBATh TOKA3aHUs MPHUOOPOB ¢ yUETOM 33JaHHON aOCOIIOTHON NOTPEIIHOCTH
U3MEPEHUU

1.11

MIPOBOAMTD HUCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PH3NUECKON BETMUMHBI OT IPYTOi C
HCIIOJIh30BAHUEM TPSIMBIX H3MEPEHUH, Y4aCTBOBATh B INIAHUPOBAHUN YI€OHOTO
WCCIIeIOBaHMsI, COOMPATh YCTAHOBKY U BBHITIOTHATH H3MEPEHUS, CIEIYsI MPEATIOKEHHOMY
1aHy, GUKCHPOBATH Pe3yJIbTaThl MOJYUYSHHON 3aBUCUMOCTH (DM3HMYECKUX BEJIMUMH B




BHUAC IIPCATTOKCHHBIX Ta6J'II/II_[ nur pa(bI/IKOB, JACJ1aTh BBIBOAbLI I10 PE3yJIbTaTaM
HUCCIcaJ0BaHusA

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUUUH, CIEIys IPEI0KEHHON
MHCTPYKILHU: TIPU BBITOJHEHUN U3MEPEHUI cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIISTh 3HAYEHNE NCKOMOW BEJTMYHHBI

1.13

coO0IaTh MpaBUiIa TEXHUKU 0€301aCHOCTH TpU paboTe ¢ J1abopaToOpHBIM
o0opyI0BaHUEM

1.14

yKa3bIBaTh IPUHLIHUIIBI IEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPONCTB, XapaKTEepU30BaTh
MIPUHLIMIIBI IEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUECKHUX YCTPOUCTB C IOMOILBIO MX
OIMCaHMUs, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUI U HEOOXOIUMbIE
¢du3nveckre 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTH MPUMEPHI (HAXOJUTH HHPOPMALIUIO O TPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHuUs (PM3MUYECKUX 3HAHUM B MOBCEAHEBHOMN KU3HU /17151 00eCcTieueHus
6e30macHOCTH IpU 00paIIeHUH ¢ TPUOOpaMU U TEXHUYECKHUMHU yCTpOIiCTBaMH,
COXPaHEHUs 3I0POBBS U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY KaroIIEei

cpene

1.16

OCYILECTBIIATh OTOOP UCTOUHUKOB MH(OpMaLK B ceTH VIHTEepHET B COOTBETCTBUU C
3a[JaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUU U IIyTEM CPaBHEHUS
Pa3INYHBIX UCTOYHUKOB BBIJCISATH HH()OPMAIIHIO, KOTOPAs SBJISETCS POTUBOPEUHBOI
WJIA MOXeET ObITh HEJJOCTOBEPHOM

1.17

MCIOJIb30BAaTh P BHIIOJHEHUH YU€OHBIX 33JJaHUI HayUYHO-TIONYJIIPHYIO JTUTEPATypy
(bu3M4EcKOro cosiepkaHus, CIpaBOUHbIe MaTepHaJIbl, peCcypchl ceTu MIHTepHeT, BlaieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMAIK U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO371aBaTh COOCTBEHHBIE KPAaTKHE MMMChbMEHHBIC U YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
MCTOYHUKOB MHPOPMAIIUU PU3NYECKOTO COACPKAHMS, B TOM YUCIIE ITyOJIMYHO J1eaTh
KpaTKHe COOOIIEHUs O pe3ysIbTaTaX MPOEKTOB WM Y4eOHBIX UCCIIEJOBAHUI, IPU ITOM
IPaMOTHO MCMOJIb30BaTh U3yUEHHBINH MOHATUIHBIN anmapaT Kypca QU3UKH,
COIIPOBOXKATh BBICTYIUJICHUE IPE3CHTAUEN

1.19

IIPY BBITIOJTHEHUH Y4eOHBIX TPOEKTOB M UCCIIEI0OBAaHUHN pacipeessaTh 00s13aHHOCTH B
rpyIIie B COOTBETCTBUU C TIOCTABJICHHBIMHU 33/1a4aMHU, CJIEAUTH 32 BBIIIOJIHEHUEM ILJIaHa
NeMCTBUIA, aZleKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B IEATEIBHOCTh IPYIIIIHI,
BBICTpanBaTh KOMMYHUKATUBHOE B3aHMOJICUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIINX




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI (8 KJIACC)

Kon
MpoBePAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pa3oBaTeILHOI
NMPorpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi

1.1

HUCIIOJIB30BaTh NIOHATHUA

1.2

pa3inyaTh SABJICHUA 1O OMMUCAHUIO UX XaPaKTCPHBIX CBOMCTB U Ha OCHOBE OIIbITOB,
ACMOHCTPHUPYIOMIUX TAHHOC (bHSH‘-ICCKOC SABJICHUC

1.3

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOIIEM MUPE, B
TOM 4uClie (PU3NYECKHE SIBICHUS B TIPUPO/IE, IPU 3TOM MEPEBOAUTH MPAKTHIECKYIO
3a/1auy B YU4eOHYIO, BBIICIISATh CYyIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UIECKUX
SIBIICHUMN

1.4

OIMCBIBATh U3YUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONb3Ysl (pru3nyeckue
BEJIMYMHBI, [IPU ONUCAHUM IPABUIBHO TPAKTOBATh (PU3UUECKUIN CMBICI HCIIOIb3YEeMbIX
BEJIMYHMH, 0003HAYCHHS U eTUHUIIBI (PU3HUECKUX BEIUYHH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIIME TAaHHYIO (DU3UYECKYIO BEJTMUMHY C IPYTMMU BeJIMUYMHAMU, CTPOUTh
rpadyKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, GU3NYECKUE SIBICHUS U MIPOIECCHI, UCTIONb3YS
M3YyYEHHbIE 3aKOHBI, IIPY ATOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIHUCHIBATh
€ro MaTeMaTU4YeCKOe BbIpaKeHUE

1.6

OOBSACHATHh (PU3HUECKHUE TIPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE CUTYaIHH
MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BhISBIATh IPUIMHHO-CIIEACTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHHUE U3 | - 2 JIOTMYECKUX IIAroB C MIOMOIIBIO 1-2 M3y4eHHBIX CBOWCTBA
¢bu3nveckux ABICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHble 3aauu B 2 - 3 neiicTBUS, UCTIONIB3Ys 3aKOHBI U (DOPMYJIBI,
CBsI3bIBAIOIIME (PU3NYCCKUE BEIIMYMHBI: HA OCHOBE aHAJM3a yCIOBUS 3a7a4u 3alUChIBATh
KpaTKO€ YCJIOBUE, BBISIBJISTh HEJOCTATOK JIaHHBIX JJISl PELICHUS 3a7a4, BEIOUpaTh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE TSl €€ PelIeHUs, TPOBOAUTH PAcU&Thl U CPABHHUBATD
MOJTyYeHHOE 3HaYeHHE (PMU3UIECKON BETMUUHBI C N3BECTHBIMU TaHHBIMHU

1.8

paciio3HaBaThb HpO6HCMBI, KOTOPBIC MOKHO PCIOXUTD IIPU ITIOMOIITHA (I)I/IBI/ILICCKI/IX MCTOJ0B,
HCIIOJIB3YA OIIMCAHUE UCCIICA0BAHUA, BBIACIIATH IIPOBEPACMOC ITPEATIOIOKCHHUC,
OLICHUBATH NPABUJIbHOCTD IMMOPAJAKA IIPOBCACHHUA UCCIICAOBAHUSA, NCTIATh BHIBO/IbL

1.9

MIPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3NUECKUX SBICHUIN UITH GU3NYECKUX CBONCTB
Ten: GopMyITUPOBATH IPOBEPsieMble IPEINOIOKEHUS, COOUPATh YCTAHOBKY U3
MPEI0KEHHOT0 000PYI0BAHUS, OMIMCHIBATh X0 OMbITa U (POPMYIHPOBATH BHIBOBI

1.10

BBINOJIHATH NPSIMbIE U3MEPEHHSI C UCTIOJIb30BAaHMEM aHAJIOTOBBIX TPUOOPOB U TaTYUKOB
(bu3NUeCKUX BEJTMYNH, CPABHUBATH PE3yJIbTAThl U3MEPEHHUHN C YIETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH

1.11

MIPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIUUNHBI OT JIPYToi ¢
MCIIOJIb30BaHUEM NPSMbIX U3MEPEHUIl: IIIaHUPOBATh UCCIIEJOBaHUE, COOMPATh
YCTAQHOBKY M BBINIOJHSATh U3MEPEHUs, CIeys IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh
pe3yJIbTaThl OJYYEHHOM 3aBUCUMOCTH B BU/JIE TaOIHIl U TpaUKOB, A€NaTh BBIBOJBI 10
pe3yibTaTaM UCCIIEI0BAHUS




1.12

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PM3NYECKUX BEITUYMH: TUNIAHUPOBATH U3MEPEHUS,
coOHMpaTh HIKCIEPUMEHTATIBLHYIO YCTAaHOBKY, CIIeTysl MPEI0KEHHOW HHCTPYKIINH, U
BBIYUCIIATH 3HAYCHUE BEITUYUHBI

1.13

co0JII0AaTh MpaBUJia TEXHUKH 0€30I1aCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
o0opyoBaHUEM

1.14

XapaKkTepr30BaTh MPUHIUIBI ACHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB
C OTIOPOi Ha WX OMKMCAHMS, UCTIONB3YS 3HAHUS O CBOMCTBAX (PM3NUECKHUX SBICHUH U
Heo0XouMble (PU3NUECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONCTBA U U3MEPUTEIbHBIE IPUOOPHI 10
CXE€MaM U CXEMaTHYHbIM PUCYHKAM, COCTaBJISITh CXEMbI AIEKTPUUYECKUX LIENeEH C
MOCJIeI0BATENbHBIM U NapaJljeIbHbIM COEMHEHUEM JIEMEHTOB, pa3inyas yCIOBHbIE
0003HAYECHHUSI DIIEMEHTOB JICKTPUUECKUX LIeNeH

1.16

IPUBOAUTH NPUMEPHI (HAXOJUTh HHPOPMALIUIO O IPUMEPAX) MIPAKTUIECKOTO
UCIMOJIb30BaHUs (PU3UUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU 7151 0OecrieueHus
0e30macHOCTH NpU OOpAIIeHUH ¢ TPUOOPaMH U TEXHUYECKIMH yCTPOHCTBaMH,
COXpaHEHHs 37I0POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO MOBEIEHUS B OKPY KAIOLIEH
cpene

1.17

OCYIIECTBISATH MOUCK UH(OpMAaLUU (PU3HUECKOTO CoaepKaHus B ceTn UHTepHeT, Ha
OCHOBE MMEIONTUXCS 3HAHUM U MTyTEM CpaBHEHUS JOTIOJHUTETHLHBIX HCTOYHUKOB
BBIJICJIATH HH(POPMALIUIO, KOTOpast SIBIISETCS IPOTUBOPEUNBOM MM MOXKET OBITh
HEJIOCTOBEPHOMU

1.18

MCIIOJIb30BAaTh IPY BHIIIOJHEHUH YU€OHBIX 33JaHUI HAyUYHO-TIONMYJIIPHYIO JUTEPATypy
(bU3NIECKOTO ColepIKaHus, CIPaBOYHbBIC MaTepHAaIIbl, peCypchl ceTu MIHTepHeT; BIajaeTh
npuéMaMM KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3JiaBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHMs, 000011as
MH(pOPMALIMIO U3 HECKOJIBKUX HCTOUHUKOB (DU3MUECKOTO COJAEPKAaHUs, B TOM YHCIIe
nyOIUYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHOM MIIM UCCIIE0BATENBCKOM
JeSITeIbHOCTH, IPU TOM I'PaMOTHO UCMOJIb30BaTh U3yUYEHHBIH MOHSITUMHBIN anmapar
Kypca (pU3UKH, COPOBOXK/JIATh BHICTYIUIEHHE MIPE3eHTaIMeN

1.20

IIPU BBITIOJIHEHUH YUeOHBIX IPOEKTOB U UCCIET0BaHUN (PU3NYECKUX MTPOLIECCOB
pacnpeensatb 003aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTABJIEHHBIMHU 3a/1a4aMH,
CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA IEMCTBUM U KOPPEKTUPOBATH €0, aICKBATHO OLICHUBATH
COOCTBEHHBIN BKJIAJ] B I€ATEIbHOCTh TPYIIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE
B3aMMOJICHICTBHE, TPOSBIISISE TOTOBHOCTh pa3peniaTh KOH(PIUKTHI




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI (9 KJIACC)

Kon
MpoBePAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pa3oBaTeILHOI
NMPorpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi

1.1

HCIOJIb30BAaTh N3YUCHHBIC ITOHATUS

1.2

pa3inyaTh SABJICHUA 1O OMMUCAHUIO UX XaPaKTCPHBIX CBOMCTB U Ha OCHOBE OIIbITOB,
ACMOHCTPHUPYIOMIUX TAHHOC (bHSH‘-ICCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOIIEM MUPE, B
TOM 4HuClie (PU3NYECKHE SIBICHUS B IPUPO/IE, IIPH ITOM TIEPEBOAUTH MPAKTUICCKYIO
3a/1auy B YU4eOHYIO, BBIICIISATh CYyIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UIECKUX
SIBIICHUMN

1.4

OIMCBIBATh U3YUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONb3Ysl (pru3nyeckue
BEJIMYMHBI, [IPU ONUCAHUU IPABUIBHO TPAKTOBATh (PU3UUECKUIN CMBICI HCIIOJIb3YEMbIX
BEJIMYHMH, 0003HAYCHHS U eTUHUIIBI (PU3HUECKUX BEIUYHH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIME JTAHHYIO (DU3NYECKYIO BEIMYHUHY C APYTUMH BEJIMYUHAMHU, CTPOUTH
rpadyKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMYUH

1.5

XapaKkTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUS U MPOIECCHI, UCTIONB3YS
M3YyYEHHbIE 3aKOHBI, IIPY ATOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIHUCHIBATh
€ro MaTeMaTUYeCKOE BhIPAXKEHHE

1.6

OOBSACHATHh (PU3HUECKHUE TIPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE CUTYaIHH
MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BhISBISATh MPUIMHHO-CIIEACTBEHHBIC CBS3H,
CTPOUTH OOBSICHEHHUE U3 2 - 3 JIOTHYECKHUX IIAroB C IIOMOIIBIO 2-3 M3yUEHHBIX CBOWCTBA
¢bu3nUecKkux ABICHUM, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIe 3aauu (OMMparoIIrecs Ha cucTeMy U3 2 - 3 ypaBHEHHUH), UCTIONb3YS
3aKOHBI ¥ (POPMYJIBI, CBSA3BIBAIOILME (PU3HMUECKUE BETUUMHBI: HA OCHOBE aHAIM3a YCIOBHS
3aJ]auy 3aMHMChIBaTh KPAaTKOE YCIOBHUE, BBISBIATH HEIOCTAIOIINE MITM H30BITOYHbIC
JlaHHBIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, IPOBOAUTH
pacy€Thl M OLIEHUBATh PEATMCTUYHOCTD MTOJTyYEHHOTO 3HAUYCHUS (PH3HMUECKON BEITMYMHBI

1.8

pacmo3HaBaTh MPOOIEMbl, KOTOPHIE MOXKHO PEIIUTH IPU MOMOIIHU (PU3NIECKUX METOJIOB,
WCIIOJIB3YS OTMCAHUE MCCIICIOBAHUS, BBIJEISITH IPOBEPSEMOE TIPEANOI0KEHHE,
OLICHUBATh MIPaBUILHOCTH MOPSIKA MPOBEACHUS UCCIEAOBAHUS, 1€T1aTh BHIBOIbL,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB

1.9

MIPOBOJIUTH OTIBITHI 0 HAOIIOICHHUIO (PU3HMUECKUX SBICHUHN MU (PU3HUECKUX CBOWCTB
TEJI: CAMOCTOSATENILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyA0BaHMS,
OIUCBIBATh XOJI OIBITA U €r0 Pe3yJIbTaThl, (POPMYJINPOBATH BHIBOIBI

1.10

MIPOBOJIUTH MTPH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OTpeIeTIsisl CpeiHee
3HAYCHUE U3MEPSEMOM BEIMYUHBI ((POKYCHOE pACCTOSTHIE COOUPAIONICH JIMH3HI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEPEHUS (M3MEPUTEIBHOTO IPHOO0pa)

1.11

MPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3UUECKUX BEIMYMH C UCMOIB30BaHUEM
MPSIMBIX U3MEPEHUH: TUTAHUPOBATh UCCIIEI0BAHUE, CAMOCTOSATEIHLHO COOUPATh
YCTaHOBKY, (PMKCHUPOBATH PE3YJIbTAThI MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEITUINH B
BUJIE TaONHIl U TpadUKOB, AENaTh BBIBOJBI [0 PE3YJIbTaTaM UCCIIEIOBAHUS




1.12

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PM3NYECKUX BEITUYMH: TUNIAHUPOBATH U3MEPEHUS,
coOHpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY H BBITIOIHATH H3MEPEHHSI, CIEIYs
IIPEJI0KEHHON MHCTPYKLUH, BBIYUCIIATH 3HAYCHUE BEIMYMHBI U AHAJTU3UPOBATH
ITOJIyYEHHBIE PE3YJIbTaThl C YYETOM 3aJAHHON MTOTPEIIHOCTH U3MEPEHUN

1.13

COOJIOATh MIpaBHIIa TEXHUKH 0€30MaCHOCTH MU padoTe ¢ 1ab0paTOPHBIM
o0opyI0BaHuEM

1.14

pa3iaryaTh OCHOBHBIC MMPU3HAKU U3YYCHHBIX (DU3MUECKUX MOJIENICH: MaTepraabHasi TOUKa,
a0COIOTHO TBEPIOE TEJI0, TOYCUHBIN HCTOYHUK CBETA, JIy4, TOHKAs JINH34, TUTAHETapHAas
MOJIEJIb ATOMa, HYKJIIOHHAsA MOJEIb aTOMHOTO si7Ipa

1.15

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB
C OIIOPOM Ha UX ONHCAHMsI, UCTIONIb3Ys 3HAHHSI O CBOMCTBAX (PU3MUECKUX SBICHUHN U
HE0O0XoIuMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbI U CXEMAaTUUHbIE PUCYHKH N3YUYEHHBIX TEXHUUECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOLECCOB MPH PEeILICHUH yuyeOHO-
MIPAKTUYECKHX 3aJ1a4, ONITUYECKUE CXEMBI JUIsl IOCTPOCHUS M300pakeHUH B INIOCKOM
3epKajie ¥ coOuparolei TuH3e

1.17

MPUBOIUTH MPUMEPDI (HAXOIUTH HHPOPMAIUIO O MTPUMEPax) MPaKTHIECKOrO
UCMOJIb30BaHUS (PU3UUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU 7151 00ecTieueHus
0€30macHOCTH MPHU 00paIIeHUuH ¢ TPrUOOpPaMu U TEXHUYECKHUMHU YCTPOMUCTBAMHU,
COXpaHEHHUs 37I0POBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYXKArOIei
cpene

1.18

OCYIIECTBIISATH MOMCK HH(pOpMaIK (PU3NIECKOTO CoAep kaHus B ceTu MHTepHeT,
CaMOCTOSITENTFHO (POPMYITHPYsI TOMCKOBBIN 3aITPOC, HAXOAUTH ITYTH OTPEACTICHHUS
JOCTOBEPHOCTH MOJIYUYEHHON HH(pOpMALMK HA OCHOBE UMEIOLIUXCS 3HAHUHN U
JOTIOJTHUTENBHBIX UCTOYHUKOB

1.19

UCIOJIb30BaTh NMPH BBHINOIHEHNUHU YUeOHBIX 3aJaHUH HAyYHO-TIONMYJISIPHYIO JTUTEPATYPy
(U3NYECKOTO COlepKaHMs, CIPaBOUHbIE MaTepHalibl, pecypchl ceTh IHTepHeT; BIaieTh
npuéMaMM KOHCIIEKTHPOBAHUS TEKCTa, Tpeodpa3oBaHus MHGOPMALIUU U3 OHOM
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIICHUS Ha OCHOBE MH(POPMAIUH U3
HECKOJIbKUX UCTOYHUKOB (PU3MUYECKOTO COJCPIKAHUS, MyOIUIHO IPEICTABISTh
pe3yabTaThl MPOCKTHOMN WIIM UCCIEA0BATEIBCKOM AESITEIILHOCTH, TIPH 3TOM TPAMOTHO
UCIOJIb30BATh N3yUYCHHBIN MOHATHUIHBIN anmapaT H3y4yaeMoro pasfena GU3uKu |
COIPOBOXAATh BBICTYIJICHHE MTPE3eHTAIMel ¢ yuéTOM 0COOEHHOCTEN ay TUTOPUH
CBEPCTHUKOB

1.21

MIPU BBITIOJTHEHUH Y4eOHBIX TPOEKTOB M UCCIIEI0BAHUN (PU3NYECKUX MTPOLIECCOB
pacrnpenensaTb 00s13aHHOCTH B TPYIINE B COOTBETCTBUHU C MTOCTaBJICHHBIMU 33/]a4aMH,
CJIEIUTH 32 BBINOJHEHUEM IIJIaHa ACHUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLIEHUBATh
COOCTBEHHBIN BKJIA]] B ICATEIHHOCTh TPYIIIEI, BBICTPAUBATH KOMMYHUKATHBHOE
B3aMMOJICIICTBHE, MIPOSBIISAA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI




HHPOBEPSAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJBHON MIPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS
NPoOBEPSAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
TpeOoBaHus o0pa3oBanus Ha ocHoBe PI'OC
1 [Tonnmanue ponu GU3NKK B HAYIHOU KapTHHE MHPA;

c(OpMHPOBAHHOCTH OA30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3U M [TO3HABAEMOCTH
SIBIIGHUH TIPUPOJIBL, O POJIU DKCIIEPUMEHTA B (PU3HKE, O CUCTEMOOOpa3yIoleH posiu
($u3uKK B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH, 00 IBOJIOIUH
(bu3nYecKUX 3HAHUM U UX POJIU B IIEJIOCTHON €CTeCTBEHHOHAYYHOU KapTHHE MUPa, O
BKJIa/IE POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTUE HAYKH, OOBSICHEHNE
IIPOLIECCOB OKPYKAKOLIEr0 MUPa, pa3BUTUE TEXHUKU U TEXHOJIOTH

2 3HaHUA 0 BHaX MaTepuu (BEILIECTBO U I0JIE), O IBMKEHUU KaK CIIOCO0€E CyIIeCTBOBAHUS
MaTepuH, 00 aTOMHO-MOJIEKYJISIPHONH TEOPUU CTPOEHUS BELECTBA, O (PU3NIECKON
CYILIIHOCTH SIBJICHUM MPUPOABI (MEXaHUUECKHX, TETJIOBBIX, 3JIEKTPOMArHUTHBIX U
KBaHTOBBIX );

YMEHHE pa3anyath SBJIEHUS M0 ONMUCAHUIO X XapAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBIICHHUE;

YMEHHE pacIio3HaBaTh MPOSBICHUE U3yUEHHBIX (PU3NYECKUX SIBICHUH B OKPYKaIOILIEM
MUpE, BBIEISASA UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)

3 BJ'Ia)IeHI/Ie OCHOBaMH IIOHSATHHHOTO arIapata 1 CAHMBOJUMYCCKOT'O SA3bIKa (I)I/ISI/IKI/I u
HCIOJIB30BAHHUEC UX IJIA PCIICHUA y‘~I€6HI>IX 3a1a4,

YMEHHE XapaKTepH30BaTh CBONCTBA TeJl, GU3NUECKUE SIBICHUS U IPOLIECCHI, UCTIONb3Ys
(byHIaMEeHTaIbHBIE M SMITUPUIECKUE 3aKOHBI

4 YMeHue onuchiBaTh U3y4eHHbBIE CBOWCTBA TEN U (PU3MUECKUE SIBICHUS, UCIIONb3YS
(hU3UYECKHE BETUYNHBI

) Brnanenune ocHoBaMH METOJJOB HAYYHOT'O TIO3HAHUS ¢ YYETOM COOIIOCHHUS TIPABUIT
6e30macHoro Tpyaa:

HaOmroieHne pU3HUECKUX SBICHUI: YMEHHE CaMOCTOATENIbHO COOUPATh
AKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY M3 JaHHOTO Habopa 000py10BaHUS MO0 UHCTPYKLUH,
OIMCBIBATh XO/JI OIBITA U 3aMUCBIBAThH €TO PE3YIbTAThl, (POPMYIHPOBATH BHIBOBI;

IMPOBCACHUC IMPAMBIX U KOCBCHHBIX I/IBMepeHI/Iﬁ (1)I/I3I/I‘IGCKI/IX BCJINYHH.

YMEHHUE TIAaHUPOBATh U3MEPEHUS], CAMOCTOSATEIEHO COOMPATH IKCIIEPUMEHTAIBHYIO
YCTaHOBKY I10 MUHCTPYKLIMH, BBIYUCIIATh 3HAYCHNUE BEIMYUHBI ¥ aHAJIU3UPOBATH
IIOJIyYEHHBIE PE3yJIbTaThl C YYETOM 3aJaHHON NIOTPELIHOCTH PE3YIbTaTOB U3MEPEHUN;

IIPOBEJICHUE HECTIOKHBIX YKCIIEPUMEHTAJIbHBIX HCCIIEIOBAHUM; CAMOCTOATEIBHO
coOHMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY M ITPOBOJIUTH UCCIIEJOBAHUE 110 MHCTPYKIUH,
IPEJCTaBIIATh [OJYyYEHHbIE 3aBUCUMOCTH (PM3UUECKUX BEIMYUH B BUJIE TAOIUL U
rpaMKOB, yUYUTHIBATh IOTPEIIHOCTH, JA€TIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIEIO0BaAHUS

6 [TonnmaHue XxapaKTepHBIX CBOWCTB (hU3MUECKUX MOJeNel (MaTepuanbHas TOUKa,
a0COIFOTHO TBEP/IOE TEJI0, MOJIEJIH CTPOSHUS Ta30B, KHUIKOCTEH M TBEPABIX TEI,




IJIaHETapHAs MOJISb aTOMa, HYKJIOHHAs MOJICJIb aTOMHOTO S7Ipa) U YMEHUE IPUMEHSTh
uX 17151 00BACHEHUS (PU3HUECKUX MPOIIECCOB

YMmeHue o0bsICHATh (PU3UUECKUE TPOLIECCHl M CBOICTBA Tell, B TOM YHCJIE U B KOHTEKCTE
CUTYyalui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA, B YACTHOCTH, BBIABIIATH [IPUUNHHO-
CJIEZICTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHHUE C ONIOPOM Ha U3yUYEHHbIE CBOMCTBA
bu3nUecKux ABICHUN, GU3NUIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemats pacuéTHbie 3a1aun (Ha 0ase 2 - 3 ypaBHEHHUI), HCTIONb3YsI 3aKOHBI U
(bopMyJIBI, CBSI3BIBAIOIINE (PU3HMUECKUE BEJTMUNHBI, B YACTHOCTH, 3aIMUCHIBATh KPATKOE
yCIIOBHUE 3aJ]auH, BBISIBIATH HEAOCTAIOUINE JaHHbIE, BEIOWPATh 3aKOHBI M JOPMYJIBL,
HEO0OXOAUMBIE IS €€ pelIeHusI, UCTIOJIb30BATh CIIPABOYHbIE JaHHBIC, TPOBOIUTH
pPacuéThl U OLIEHUBATH PEATMCTUYHOCTH MOTYYSHHOTO 3HAaYeHHs (PU3NUECKON BEIHUNHBI,
YMEHHE ONPEIENSITh Pa3MEPHOCTh (PU3NIECKON BEITUYHHEI, IIOTYYCHHON TIPU PEIICHUU
3a/1auun

YMeHue xapakTepu30BaTh IPUHLHAIIBI JEUCTBUSA TEXHUYECKUX YCTPOMCTB, B TOM YHUCIIE
OBITOBBIX PUOOPOB, U TIPOMBIIIJICHHBIX TEXHOJIOTHYECKHX TPOIIECCOB MO UX ONHCAHUIO,
UCTIONb3Ys 3HAHUSI O CBOMCTBAX (pU3MUECKUX ABICHUN M HEOOXOAUMBIE (hU3NIECKHE
3aKOHOMEPHOCTH

10

YMeHue UCTI0Nb30BaTh 3HAHUS O (PU3NYECKHX SIBICHUSAX B IOBCEAHEBHOM KU3HU [T
obecrnieueHns 6€30MacHOCTH MpU 00pallleHu ¢ OBITOBBIMU MPUOOPaAMH U TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U COOTIOCHHSI HOPM YKOJIOTHUECKOTO TIOBEICHUS
B OKpY’Kalollel cpezie; IOHMMaHie He00X0AUMOCTH IPUMEHEHUS TOCTUKEHUN (PU3UKU
U TEXHOJIOTHI IJIg palluOHAJIBHOT'O IPUPOAO0IIOJIBE30BaHUS

11

OmnbIT noucka, MpeoOpa3oBaHus U MpecTaBiIeHUs nHpopMannu GU3HIECKOro
COJIepKaHus C UCTOIb30BaHNEM UH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH;

yMEHHE OLIEHUBATh JIOCTOBEPHOCThH MOMyUYEeHHON HH(OPMAIINK HA OCHOBE UMEIOIINXCS
3HAHUU U IONOJIHUTEIbHBIX HCTOYHUKOB;

YMEHHE HCII0JIb30BATh MPH BBIITOJIHEHUH YUEOHBIX 3aJaHUI HAYyYHO-TIOMYJISIPHYIO
JIUTEpaTypy (HU3NYECKOro CoepKaHus, CIPaBOYHbIE MaTepHaIIbl, PECYpPCHI CETH
WHTepHeT;

BJIa/IeHHE 0A30BBIMU HaBBIKaMH MpeoOpa3zoBaHus MH(YOpPMAIMK U3 OAHON 3HAKOBOM
CHCTEMBI B IPYTYI0; YMEHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHbIE
COO0O0IIIeHUsI HA OCHOBE MH(POPMAIK U3 HECKOJIbKHUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMbBIX HA OI'D 11O
PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHWYECKUE ABJIEHUA
11 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
JBHYKEHUS

PaBHOMepHOE 1 HepaBHOMEpHOE JiBMkeHUE. CpeaHss ckopocTh. DopMyiia Jisi BRIYUCICHUS
1.2 cpemHei ckopoctu: v = S/t

PaBHOMepHOG HpHMOJ’IHHCfIHO@ JBUKCHUC. 3aBUCHUMOCTD KOOPAMWHATHI TCJIa OT BpEMCHU B
CJIy4ae paBHOMEPHOTO MPSIMOJIMHENHOTO IBUKEHUS :
1.3 _
xX(f)=x,+vt

rpa(l)I/IKI/I 3aBUCUMOCTH OT BPEMCHH JIsI ITPOCKIUNU CKOPOCTH, IIPOCKIHH IICPEMCIICHMA, ITYyTH,
KOOpAWHATHI IPHU PABHOMEPHOM HpSIMOJII/IHeleOM JABHKXCHHHN

3aBUCUMOCTbh KOOP/IMHATHI T€J1a OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOI'O IPSIMOJIMHEMHOTO
JIBHKECHHUS:

S;[I:f:l = 1-'.|;|: *f—-ﬂ'x *

(]

DopMyIIbl U1l IPOEKIMH IIEPEMEILEHNUS, TPOCKIUU CKOPOCTH U IIPOCKLIUN YCKOPEHUS IIPH
PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBUYKEHUU:

1.4

2
s.(D=vy, - 1+a, R

U.\'(f) =Up, +d, -1,

a.(f)=caonst,

5 o]

e 2 _ 4
Uiy Uiy Sy

I'paduku 3aBUCUMOCTH OT BPEMEHH I IPOCKIIMH YCKOPEHHUSI, POCKIIUU CKOPOCTH, IPOEKITUH
nepeMenieH s, KOOpIMHAThl IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU

CBoOognoe magenue. @opMyIibl, ONMUCHIBAIONINE CBOOOTHOE TTAJICHHE TEJa IO BEPTHKAIN

15 (mBI>KEHUWE TeNla BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3eMiH). ['paduku 3aBUCHMOCTH
oT BpCMCHI/I JJIs HpOCKI_[I/IH YCKOpeHI/IH, HpOGKHI/II/I CKOpOCTI/I n KOOpI{I/IHaTI)I HpI/I CBO60I[HOM
MaJICHUU TeJla IO BEPTUKAIH

CKOpOCTB paBHOMepHOTO JABUXKXCHUA TCJIA 110 Opr)KHOCTI/I. HaHpaBJ'IeHI/Ie CKOpOCTI/I.
®dopmyia 1715 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U MEPUO]T 0OOpalleHus:
L — 2R
T

HentpocTpemurensHoe yckopeHue. HanpasiieHre HeHTpOCTPEMUTEIILHOTO YCKOPEHMUS.
16 @opMya 11 BBIYUCICHHS YCKOPEHUS:

dopmyna, CBSI3bIBAIONIAS IEPHOJ] U YACTOTY OOpaIIeHUS:

1"=?



Macca. [InotHocTh BemecTsa. @opmya i BBIYUCIEHUS TUIOTHOCTH:

V
138 Cuna — BekTopHas uznueckas BenuynHa. CoxeHue CHil
1.9 SBnenune unepuuu. [lepBroiit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
1.10 F' =m-a
CoHarpaBI€HHOCTh BEKTOPA YCKOPEHHUs TeJla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH HA TEJIO
Bzaumoneiictue ten. Tpernii 3akoH HeroToHa:
111 - -
Fyy=-F
Tpenue Mokos U TpeHUE CKOIbKeHUsI. DopMyia JjIsl BEBIYUCICHUS MOIYJISl CUIIbI TPEHUS
1.12 CKOJIbKEHUSI:
F_=u-N
p= M
Hedopmarus Tena. Yupyrue u Heynpyrue aedopmaiun. 3aKoH ynpyroi aegopmainuu (3aKoH
1.13 Fyka):
F=k-Al
Bcemupnoe tarorenue. 3akOH BCEMUPHOTO TATOTEHUS:
My - M4
F=G L1 _2
R
1.14
Cuna 1spKecTd. Y CKOpeHHe CBOOOTHOTO MaCHHUS.
®dopMyra 115t BEIYUCICHHS CHITBI TSDKECTH BOJIM3HM MOBEpXHOCTH 3eMiu: F = mg.
JBmwxenue mnanet Bokpyr Comnnua. [lepBas kocMuueckas ckopocts. HeBecomocTs 1
Teperpy3Ku
Nmnynsc Tena — BekTopHas (pu3ndeckas BeIMUMHA.
115 D=mo
HNmnynbe cucremsl Tell. U3MeHenue ummyJibca. MIMIysabe cusibl
3aKOH COXpaHEHUsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEJ:
1.16 D=nyl Ly =
P=myy +m, U, =const
PeakTuBHOE nBMXKEHNE
Mexannueckasi pabota. @opmyJia ajisi BBIYUCICHUS paObOThI CUIIBIL:
A=Fsoos0
117 Mexanudueckass MOIITHOCTE:
A
N==
I
Kunernueckas n noteHumanbHas 3Heprus. @opmMyria sl BBIYUCICHUS] KHHETUYECKON
SHEPTUHU:
Hﬁ'}z
1.18 E, =

Teopema o knHeTHUECKOW SHEprun. Popmyia A BBIYMCIEHUS TOTEHIIMAIIBHON YHEPTHUH Tea,
MIOJHATOrO
Hax 3eMaéi:



1.19

1.20

1.21

E,=mgh

MexaHunueckas OHEPIUA:
E=E;+E,

3aKOH COXpaHEHMsI MEXaHNYECKON 3Heprun. PopmyJia s 3aKOHA COXPaHEHUSI MEXAaHUYECKOU
JHEPruM B OTCYTCTBHE CHJI TpeHuA: E = const.
[IpeBpamieHne MEXaHUYECKOM SHEPIUU IIPU HAIMYUU CUIIbI TPCHMUSL.

ITpocThie MeXxaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKH.
Peruar. Moment cwisl; M - Fl.
YciioBue paBHOBECHSI phlvara:

M +M +..=0
[MoasrxHbI 1 HeOABWXKHBIN O0510KU. KITJ[ mpocThIx MEXaHU3MOB,
n= Anonesean
Aﬂrpaqmama

JlaBnenue TBEPAOIO TEnA.
@opMya 11 BBIYUCIICHMS 1aBJICHHs TBEPIOIO Tena:
F
P= K
Jasnenue raza. ATMmoc(hepHoe 1aBIeHHE.
I'mapocraTndeckoe naBiIeHUE BHYTPH KUJIKOCTH.
@dopMyia 11 BBIYMCIICHHS 1aBJICHUs] BHYTPH KUAKOCTH:

p=pgh+p_,

1.22

3axoH Ilackans. I'mapaBandeckuii mpecc

1.23

1.24

1.25

3akoH Apxumena. Dopmyna s onpeaesieHUs BHITAIKUBAIONIEH CUJIbI, ICHCTBYIONIEH Ha TENO,
NOTPYKEHHOE B KUIKOCThH WIH ra3:

Fa =pgV

YcaoBue naBanus Teia. [1maBanue CyAOB U BO3QYXOILJIaBAHHUEC

Mexanndeckue KojiebaHusl. AMIUTUTY 1A, IEPUOJT U YacToTa Kojebanuii. opmyna,
CBSI3BIBAIOIIIASl YACTOTY U MEPUOJI KOIeOaHUil:

MaremaTtnueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpalienne snepruu npu KosiaedaTeaIbHOM
JBUKCHUH

1.26

3aryxaromue kosnebanus. BeinyxaeHHble kKoneOanus. Pezonanc

1.27

1.28

1.29

Mexannueckue BosiHbl. [IpoonibHbIE U NIONIEpeUHble BOIHBI. J{JIMHA BOJIHBI U CKOPOCTD
pacrpocTpaHeHUs BOJIHBI:

Lh=v-T
3Byk. ['pomMKoCTb 1 BbIcOTa 3ByKa. OTpakeHHe 3ByKOBOW BOJIHBI Ha IPAHULIE ABYX CpE.
HNudpa3Byk U yIbTpa3ByK
[IpakTrueckue paboThI
N3mepenue cpeaHeil MIOTHOCTH BELIECTBA; apXUMETOBOM CHUJIIBL; )KECTKOCTU MIPYKUHBL;

KOd(UIIMEHTa TPEHHSI CKOJIBKEHUS; paOOThI CUIIBI TPEHUS, CHIIBI YIPYTOCTH; CpeaHEe
CKOpOCTH JIBWKEHHUSI OpYyCKa N0 HAKIIOHHOH TIOCKOCTH; YCKOPEHHUs1 OpyCKa P JABMKEHHH TI0



HAKJIOHHOW TIOCKOCTH; YaCTOTHI M MIEpUoia KOJIeOaHW MaTeMaTHUYEeCKOTO MasiTHUKA; 4aCTOTHI
U Tiepro/ia KoueOaHuil MpyKUHHOTO MAasITHUKA; MOMEHTA CHJIBI, JICHCTBYIOIIETO Ha PhIYAar;
paboTHI CHIIBI YIPYTOCTH MPHU TOIBEME TPy3a C MOMOIIBIO HEMOABUKHOTO OJI0Ka; pabOoThI
CHWJIBI YIIPYTOCTH TPU MOIBEME TPpy3a ¢ TOMOIIIBIO TTOJIBHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUME0BOM CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tea U OT
IJIOTHOCTH YKMIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CUIIBI OT MAacChl T€Ja; CUJIbl TPEHUS
CKOJIBKEHUS OT CHJTBI HOPMAJILHOTO JABJICHUS M OT POJIa TOBEPXHOCTH; CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B IPYKHHE, OT CTENEeHH JehOpMalliy IPy>KUHBI; YCKOPEHHsI OpycKa OT yria
HaKJIOHA HaIpaBJISIONIEH; Tepruoia (4acToThl) KOJIEOAaHUN HUTSHOTO MAasiTHUKA OT JIJTMHBI HATH,
nepuoja KojaebaHui Py KHHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBL,
HCCIe0BaHNE HE3aBUCUMOCTH MEpHOo/Ia KoJIeOaHWH HUTSHOTO MasTHHKA OT MacChl Tpy3a.
[IpoBepka yciioBHsI paBHOBECHSI pblyara

dusnueckue SBICHUS B npupoac: MpUMEphbl ABUKCHUS C pA3JIMYHBIMU CKOPOCTAMU B JKUBOM U
HEKUBOM mnpupoae, I[Gf/iCTBI/IC CWJIBI TPCHUSA B IPUPOJAC U TCXHUKE, ITPHUIIUBLI U OTJIMBBI,

1.30 JnBuKeHue riaHeT COoHEeYHOM CUCTEMBI, pEAKTUBHOE JIBU)KEHHE JKUBBIX OPraHU3MOB, phlUaru
B TEJIE YEJIOBEKA, BIMSIHUE aTMOC(EPHOro 1aBJICHUS HA KUBOM OpraHu3M, IIaBaHUE PbIO,
BOCITPUSITUE 3BYKOB )KMBOTHBIMHU, 3€MJIETPSICEHNE, CEHCMUYECKHE BOJIHBI, IlyHAMHU, 3XO
TexHuuecKue ycTpoicTBa: CIUAOMETP, JATYUKHU MOJIOKEHUS, PACCTOSHUS U YCKOPEHUS,
JTUHAMOMET), MOIIIMITHUKY, PAKETHI, phIuar, MOABW>KHBIN U HETIOIBYXKHBINA OJIOKH, HAKJIIOHHAS

131 IUIOCKOCTb, MPOCTHIE MEXAaHU3MBI B OBITY, COOOIIAIOIINECS COCY/Ibl, YCTPOUCTBO BOJIOTIPOBO/IA,
TUIpaBIMYECKUN Ipecc, MaHOMETp, bapoMeTp, BEICOTOMED, MOPILIHEBOI HacOC, apeoMETp,
9XO0JIOT, UCTIOJIH30BAHKE YIIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHHUs BelecTBa. Moaenun

2.1 TBEPOTO, )KUIKOTO U Ta3000pa3HOr0 COCTOSIHUMN BemecTBa. Kpucrammmueckue u aMmopgHbIe
Tena

29 JBmxenue yactuil Beniecta. CBsA3b CKOPOCTH ABMKEHHS YaCTHIL C TEMIIEPATYPOU.
BpoyHoBckoe nBuxenue, tuddysus

2.3 CmaunBaHUE M KalWJUSIPHBIC SIBJICHUS

2.4 TennoBoe pacmMpeHne u cxaTue

2.5 TennoBoe paBHOBECHE
26 Buytpennss sueprus. Paborta u Teronepenava Kak crmocoObl U3BMEHEHHUST BHYTPEHHEH
SHEPIUu
2.7 Buasl Teronepenaun: TemIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYEHUE
23 HarpeBanue u oxnaxnenue ten. KonudecTBo TEIUIOTH. Y IelbHAs TEIIIOEMKOCTB!
O=cm(t,—1)
29 3aKOH COXpaHEHUsI SHEPTUU B TEIJIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OaaHca:
Q+0, +..=0
Hcnapenne n konaeHcanus. Mi3MeHeHne BHyTpEHHEN SJHEPTUU B IIPOLIECCE UCIIAPEHHUS U

2.10 KoHAeHcanuu. Kunenue xxuakoctu. Y aenpHas TemioTa napoodpasoBanus: L = Q/m

211 BnaxnocTs Bo3myxa

212 [InaBnenue u xpucramumsanus. Mi3MeHeHue BHyTpEHHEN SHEPIUU MIPHU IIJIABICHUN U

KpHUCTAIJIM3allHH. Vneanaﬂ TCIJIOTA IIJIaBJICHUA:



0

m
2.13 BuyTpeHnHsst sHeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJIOTa CropaHus TorumBa: = Q/m

2.14 [punuune! padots! TemnoBbix aurareneil. KI1J[ reroBoro asurarens

[IpakTuyeckue paboThI
N3mepenue ynenbHON TEMIOEMKOCTH METAIMUECKOT O IIMIMHPA; KOJIMYECTBA TEIIOTHI,
HOJIYYEHHOTO BOJIOM KOMHATHOM TemmepaTypbl (PUKCUPOBAHHON Macchl, B KOTOPYIO OIyIIEH
215 HarpeTblil IWIMHIP; KOJINYECTBA TEIIOThI, OTAAHHOIO HAarpeThIM LIMJIMHIPOM, I10CIIE
OITyCKaHUs €ro B BOJy KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIILHOMN BIaKHOCTH BO3/yXa;
yAETbHON TEIUIOTHI IUIaBJIeHUs JibJia. VccienoBanrue n3aMeHeHus: TeMIepaTypbl BOJbI IIPU
Pa3JIMYHBIX YCIOBUSAX; SABJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U ropsiueii BObI;
pouecca UCIapeHus

®u3nyecKue sBJICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSKEHUE U KAUJUISPHBIE SBJICHUS B
2.16 pUpoAe, KpUCTAILIBI B IpUpoe, u3nyueHue CosHia, 3aMep3aHue BOJJ0EMOB, MOPCKUE OpH3bI;
o0Opa3oBaHM€E POChI, TyMaHa, WHesl, CHEera

TexHnueckue ycTpoucTBa: KanwLIsApbl, IPUMEPBI UCIIOIb30BaHNs KPUCTAIIIIOB, )KUIKOCTHBIN

2.17 TEPMOMETP, AATUYUK TEMIIEPATYPHI, TEPMOC, CUCTEMA OTOIUIEHHUS] JOMOB, THTPOMETPHI,

IICUXPOMETP, NapoBasi TypOMHa, IBUraTeNlb BHYyTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBLIE SABJIEHUSA

31 OnexTpusaiys Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB

3.2 BzaumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUsI AIEKTPUUECKOTO 3apsiia

3.4 DnekTpuyeckoe noje. Hanpspk€HHOCTH anekTpudeckoro nods. [Ipuniun cynepno3uimu
3JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YpOBHE)

35 Hocurenu snekrpuyeckux 3apan0B. JeicTBUE JIEKTPUYECKOTO T10JIs Ha JIEKTPUYECKUE
3apsasl. IIpOBOAHMKY M TUDIIEKTPUKU

3.6 [TocTosinubIi nekTpuyeckuit Tok. JleicTBus anexkTpuyeckoro Toka. Cuna toka. Hanpsoxenue.
I=qg/t,U=A/q

37 DNEKTPUUECKOE COITPOTUBIICHUE. Y AETBHOE IIEKTPUYECKOE CONIPOTHBIICHHE:
R =pl/S

3.8 3akoH OMma ams ydyactka snexrpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COETMHEHHE POBOHUKOB:

1, =1, U=U,+U,. R=R +R,
3.9 [TapannenbHoe coeAMHEHNE TIPOBOJAHUKOB PABHOI'O CONIPOTHBIICHHUS:

U=UgI=L+I;R="2.
CMelaHHblE COEIMHEHMS IPOBOIHUKOB
3.10 Pabora u MmoutHOCTb 3ekTpuueckoro Toka. A = Ult, P = Ul

3akoH [[xoyins — Jlenna:

3.11 5
O=I"-R-t



312 OmnbiT OpcTena. MarHuTHOE MOJIe MPSIMOTO MPOBOAHUKA C TOKOM. JIMHUM MarHUTHON
WHIYKIUU

3.13 MarauTtHoe 1oJie MOCTOSHHOTO MarHuTa. Bzaumo/ieficTBuE MOCTOSIHHBIX MarHUTOB

3.14 JelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM

3.15 OneiTel @apanesd. SBnenHue 3nekTpoMarHuTHON MHAyKuuu. [Ipasuino Jlenuna
[IpakTuueckue paboThI
N3mepenue 351eKTprYecKOoro COPOTUBIICHHS PE3UCTOPA; MOIIHOCTH MIEKTPUYECKOTO TOKA;
paboTHI AIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, BOSHUKAIOLIETO B IPOBOIHUKE (PE3UCTOPHI,

3.16 JaMII0YKa), OT HANPSKEHHsI Ha KOHI[aX IPOBOAHMKA; 3aBUCUMOCTH CONPOTUBIICHUS OT JJINHBI
IIPOBOJIHUKA, IJIOLIAIH €r0 INONEPEYHOI0 CEYEHUS U YIEIBHOIO CONIPOTUBIICHUS.
[IpoBepka mpaBuia I 3JEKTPUUECKOT0 HAIPSHKEHUS TIPH ITOCIIEA0BATEIEHOM COETMHEHUH
IIPOBOJIHUKOB; MPABUJIA JIJIsl CUJIBI AJIEKTPUUECKOr0 TOKA MPHU MapajyieIbHOM COCIMHEHUH
MIPOBOJIHUKOB (PE3UCTOPHI U JTAMITOYKA)
®uznyeckue SBJICHUS B IPUPOJIE: MIEKTPUUECKHUE SIBICHUS B aTMOc]epe, dJEKTPUUECTBO

3.17 YKUBBIX OPraHU3MOB, MATHUTHOE T0JI€ 3eMIIH, Apei( MOTOCOB, POJIb MATHUTHOTO TOJIS 171
JKU3HH Ha 3eMJie, MOJISIPHOE CUSTHUE
TexHuuecKkue ycTpoucTBa: IEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK

318 INEKTPUYECKON SHEPTUH, SJIEKTPOOCBETUTEIbHBIE TPUOOPHI, HarpeBaTeIbHbIC
3JIEKTPONPUOOPHI (TIPUMEPHI), STIEKTPUUECKUE TTPEAOXPAHUTEIN, FTTCKTPOMATHHUT,
AJIEKTPOABUraTENb IOCTOSHHOTO TOKA, TEHEPATOP IMMOCTOSHHOTO TOKA

3.19 DnexkTpoMarHuTHble BOJHBIL. [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas monens cBera. IIpsmonHeHOE pacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [nockoe 3epkaio

3.22 [Ipenomnenne cBeta. 3aKOH NMPEIOMIICHUS CBETA

3.23 Hucniepcus ceera

3.24 JIunza. Xox myyeit B mun3e. @okycHoe paccrostHue JIMH3bL. OnTuyeckast cuina auH3bl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
[IpakTuueckue padboTh
N3mepenne onTuuecKoi CHITbl COOMpArOLIe JTMH3bI; (POKYCHOTO pacCTOSTHUS cOOMparomei
JMH3BI (II0 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U U300paKeHHs, KOTia IpeaMeT

3.26 pacroyio’keH B IBOMHOM (poKyce), moKa3aTessi MPeIoMIICHHs CTEKIIA.
HccnenoBanue cBOMCTBA M300paXKeHHUS, TIOTYUYSHHOTO C TIOMOIIBIO COOUpAIOIIel JTUH3HI;
M3MEHEHUs (DOKYCHOTO PACCTOSHUS IBYX CIIO’KEHHBIX JIMH3; 3aBUCUMOCTH yTJia MPEIOMICHUS
CBETOBOTO JIy4a OT yIJIa [IaJICHUs] Ha TPAHUIIE «BO3/YX — CTEKIIO»

397 duznyeckue sBiIeHUA B pupoe: 3atMeHus ConHua u JIyHbl, 1[BeTa TeJl, ONTHYECKHUE SIBJICHUS
B atMoc(depe (1BeT Heba, pedpakius, paayra, MUPax)

3.28 TexHHuecKue yCTponcTBa: OUYKH, IEPUCKOT, (hOTOANIapaT, ONTHYECKHE CBETOBOIBI

4 KBAHTOBBIE ABJIEHUA

4.1 PagnoaktuBHOCTH. Anb(da-, 6eTa-, ramma-usnydenus. Peakimu anbda-u Gera-pacnana

4.2 OmnsiTel Pe3epdopaa mo paccesauro anbda-gactui. [InanerapHas Mmoaens atoma

4.3

CocTaB aTOMHOTO sapa. H3oTombl



4.4
4.5

4.6

4.7

IIepuon nomypacnajga aTOMHBIX SAEP

HI[CpHLIC pCaKknuu. 3aKOHEBI COXPAHCHUSA 3apAA0BOT0 U MAaCCOBOT'O YHUCCII

dusnueckue SBICHHS B IPUPOJIC: €CTECTBEHHBIN PaIHOAKTUBHBIN (POH, KOCMUYECKHUE JTyYH,
PaaMoOaKTUBHOE U3JIy4CHHUE IPUPOIHBIX MUHEPAJIOB, JEHCTBUE PAAUOAKTUBHBIX U3JIyYeHUN HA
OpPraHM3M 4Y€JI0BEKa

TexHruuecKkue ycTpoucTBa: CIIEKTPOCKOIl, MHANBUAYAIBHBIN JO3UMETP, Kamepa BuiabscoHa,
AJIepHas YHEPreTHKA



