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INOACHUTEJIbBHAS 3AIINCKA

Pabouass mporpamma mo ¢usuke st 10-11 kmaccoB (0a30BBIE YpOBEHB) SBISICTCS
COCTaBHOM 4acThbI0 OCHOBHOW 00pa30BaTeIbHOW MpPOTrpamMmbl CpeAHero oOuiero odpazoBaHus
(OOIT COO) MAOY COII Ne 48 ropona TroMeHH 1 coCcTaBeHA HA OCHOBE:

1. 3akona P® «O6 o6pazoBanun B Poccuiickoit deneparum» ot 29.12.2012 Ne273-D3 (B
JIEUCTBYIOIEH PEeIaKIUN);

2. Ilpukaza MunucrepcrBa npocpenieHus Poccuiickoit ®@enepannu ot 12.08.2022 No 732
«O BHeceHMHM W3MEHEHUH B (erepalbHBI TOCYJApCTBEHHBIN 00pa30BaTeNbHBIA CTaHIAPT
cpenHero oOmiero o0pa3oBaHUs, YTBEP)KIEHHBIM MPUKa3oM MuHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepaunn ot 17 mas 2012r. Ne413».

3. Ilpuxaza Munnpocsemienust Poccun ot 18.05.2023r. Ne 371 «OO6 yTBepkaeHUU
denepanbHON 00pa30BATEIBLHON MIPOTPAMMEI CPEAHETO 00IIEero 00pa3oBaHU.

4. Ilpuxaza MunucrepctBa npocseuieHuss PO «llopsaok opraHu3aldi U OCYIIECTBICHUS
00pa3oBaTeNbHON JICSITEIbHOCTA TI0 OCHOBHBIM  00111€00pa30BaTEe/IbHBIM _IIpOrpaMmaM -
0o0pa3oBaTeNbHBIM IpPOrpaMMaM HayaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CPEIHEro oOIIero
00pa3oBaHusi, YTBEPXKJIEHHBIN IpHKa3oM MuHHCTepcTBa 00pa3oBaHus M Hayku Poccuiickou
Deneparmn oT 22.03.2021 1. No 115» (B IeHCTBYIOIIEH pelaKIINN);

5. Ilpukaza MunucrepctBa mnpocsemenus Poccuu ot 07.10.2022 Ne888 «O BHeceHuu
u3MeHeHud B [lopamok opraHusanuy M OCYIIECTBIECHUS 0Opa30BaTEIbHON NIEATEIHHOCTH IO
OCHOBHBIM 00pa3oBaTeIbHBIM TIporpamMMaM - 0O0pa30BaTEIBHBIM IMPOTPaAMMaM HaYaJIbHOTO
00111ero, OCHOBHOTO OOIIETO U CPETHETO O0IIero 00pa3oBaHMS;

6. Ilpukaza MunuctepctBa npocBemenuss Poccun ot 02.08.2022 No 653 «OO6 yTBep:kaeHHH
(hesepanbHOTO TIEPEUHS IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K UCIIOIB30BAHUIO MIPU

peanu3aid UMEIONIUX TOCYJAapCTBEHHYIO aKKpeauTaluio obpaszoBarenbHbIXx mporpamm HOO, OOO,
COOw;

7. Konnenuuu mpenonaBaHus ydyeOHoro mnpeamera «®Pusnmka» B 00pa30BaTENbHBIX
opranmzaiusax Poccuiickoit ®Denepanun, pealu3ylOIUX OCHOBHBIE 001e00pa3oBaTeIbHbIE
nporpammel (Pemenue komnernn Mununcrepersa npocseuieHust P®, nporokon ot 03.12.2019 Ne
[1K-4BH);

8. [Iporpammer Bociutanuss MAOY COII Ne48 ropona Tromenu;

9. Yuebnoro miana MAOY COII Ne48 ropona TromMeHH, yTBEP)KICHHOTO MPUKA30M
MAOY COIII Ne 48 ropona Tromenu ot 01.06.2023r. Ne 103;

10. TIlomoxenuss o paboyux mporpamMmax Mo y4yeOHOMY TMpeAMETYy IeJaroros,
yrBepkaeHHoro nmpukazom MAOY COII Ne48 ropoma Tromenu ot 30.08.2023 1. No 144;

11. ®enepanbHoil paboueill mporpaMMmbl cpeAaHero oOmero ooOpazoBaHusi «Puznkay»
(6a30BbIit ypoBenb) s 10-11 kmaccos.

Copnepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBI€HO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHBI Mupa obyuatouiuxca 10—11 kmaccoB npu oOyueHuu ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM GPI'OC COO k miaaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM M MeTalpeIMEeTHBIM
pe3yiabTataM OOY4eHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIPEIMETHBIX
cBs3ell (DM3WMKM C E€CTECTBEHHO-HAyYHBIMH YyYe€OHBIMHU TIpeAMeTaMH. B Hel omnpenensroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMbIe
pe3yJbTaThl OCBOCHHS Kypca (HU3UKH: JHMYHOCTHBIE, METalpeIMETHbIe, IpeIMETHbIe (Ha
0a30BOM ypOBHE).



Jlns peanuzanuu MporpaMMbl UCTIOJIB3YIOTCS yueOHUKH yueOHoW nuHuu: Mskumies [.51.,
Byxosues b.b., Yapyrun B.M./lIlog pen. IlapdentreBoii H.A. ®uzuka 10-11 1. — M.:
IIpocsemenue.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEAMETA «®U3UKA»

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU HAa 0a30BOM YpOBHE, B TOM UHCIIE

IpPEIMETHBIE PE3yJIbTaTh 110 T0/1aM 00Y4YEHHUs;

e cojnepxanue yyeOHoro nmpeamera «Pu3nkay 1Mo rogam o0ydeHusl.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIasl B KAYECTBE yUeOHOrO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIH BKJIAJ] B CHCTEMY 3HAHUN 00 OKpY’KaroIleM MHpE.
IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouosioruei, gusnueckoir reorpagueil u acrpoHomueil. Vcrnonp3oBaHHEe U aKTUBHOE
OpUMeHeHHe (U3MYeCKUX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, ITOJyYEHHS HOBBIX
MaTepHaJoB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. MzyueHue GU3NKu BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00yJaroumxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HayYHbIH METOJI TO3HAHUS MIPH BBIIOJIHEHUN UMHU YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢pu3uku 1Jist ypoBHS CpelHEero o011ero o0pa3oBaHMs MOJOKEH Pl UCH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SBISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisiercs (GOpMHpPOBaHHE TPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus mpenrnosiaraeT MCIoiIb30BaHUE TYMaHUTapPHOTO
noTeHuuana (U3N4ecKoil HayKu, OCMBICIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HakOMCTBO € IHIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes osxonocusayuu peannsyercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHus Ipo0IeM palioHAIBLHOIO MPUPOIOOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEero ooiero odpazoBaHus
ABIAIOTCA (pu3nyeckue Teopuu ((HOpMUPOBAHHE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢usuueckoil Teopuu, poiau (yHOAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJICTaBICHUSX O NPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUN U ITPOLIECCOB).

CuCTEeMHO- I TETbHOCTHBIN MOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3aly SKCIIEPHUMEHTAIBHON JIeTeNbHOCTH oOyuaronmxcs. s 6a30Boro ypoBHsl Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (usuke oOBEAMHEHBI B OONIUH CHHCOK



YUEHHUYECKUX NPAaKTUYEeCKUX paboT. BelaeneHue B yka3aHHOM IepeuHe J1abopaTOpHBIX padoT,
IOPOBOJIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKAMH O0pa3oBaTeIbHOTIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHALIeHUs KabuHeTa ¢usuku. IIpu sToM
o0ecreunBaeTcsl OBJIAZICHHE OOYUYAIOIIMMUCSH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHMS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bonbmoe BHUMaHUE yIenseTcsl peIIeHUI0 pacu€THBIX U KayecTBEHHBIX 3an1ad. [lpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCA 3a/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
NO3BOJISIOIINE NPUMEHATh M3Y4YEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH Kak W3 OJHOIO pasfelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nienoB. s KayeCTBEHHBIX 3a7au MIPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHA M MPOILECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKod MOAEIH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnio y4eOHOTO Tmporecca 0a30BbI ypOBEeHb Kypca (M3MKH Ha YpPOBHE CpETHETO
o0miero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX IMPEIMETHOro KaOuHeTa (PM3MKU WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
($U3KKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOPHOE 00OPYAOBAHUE IS BHIIIOJHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboOT W JEeMOHCTpPAIlMOHHOE
o0opyoBaHue.

JleMoHCTpauoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIHHON JOCTATOYHOCTH W OOECHEUMBAET IMOCTAHOBKY MEPEUMCIIEHHBIX B MPOrpaMMe TI0
¢u3nKe KIFOYEBBIX JEMOHCTPALUMN JJIsl HMCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJIS YYEHMUYECKHX IMpaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIe€YMBAETCS B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUHM AaHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

HEJIX U3YUEHUSA YYEBHOTI' O TIPEJIMETA «®U3UKA»

OCHOBHBIMH TENIIMH U3Y4YeHHsI PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (GopMHpOBaHHE HHTEpECa W CTPEMJICHHS OOYYaOIIMXCS K HAyYHOMY H3YYCHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAayyHOM METOJ€ TMO3HaHHA U (opMHUpOBaHUE
HCCJIEIOBATELCKOTO OTHOIICHHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (GopMHpPOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa U3YYCHHS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMEHU OOBSICHATH SBJICHUS C UCIOIB30BaHNEM (DU3UYECKUX 3HAHUN U
HAaYYHBIX TOKAa3aTCIIbCTB,

e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HAayK, TCXHUKH U TCXHOJIOT HUH.

JlocTriokeHre STHX Iesiel 00ecIieYrBaeTCsl PEHICHHEM CIEAYIONMMX 337ad B TpoIecce

n3y4deHus Kypca (GU3NKUA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:



npruoOpeTeHne CUCTEMBI 3HaHUM 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKJIIOYAsk MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2IEMEHTHI aCTPOPHU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHE 3HaHUA JUIsl OOBSICHEHHUs
¢u3nUecKuX SIBICHUH B MPHUPOJIE M JUISl TNPHHATUS NPAKTUYECKUX pEIICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pPa3IMYHBIX 3334 C SBHO 3aJaHHON (hU3HYecKOi
MOZIETbIO, 3aad, MOJPa3yMEBAIOIINX CAMOCTOATENIbHOE CO37aHue (U3NUecKon
MO/JIEIIN, aJIEKBATHOM YCIIOBUSM 3a/1auH;

NOHMMaHuE (PU3MUYECKUX OCHOB M NPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPEay;

OBJI4/ICHUE METOJaMU CaMOCTOSITENIbHOIO TUIAHUPOBAHUS M IPOBEAEHUS (PU3MUECKUX
SKCHEpPUMEHTOB, aHaJIW3a M  UHTepHpeTanuu  MHPOpPMALUH,  ONpeAeieHUs
JIOCTOBEPHOCTH MOJIYYCHHOTO Pe3ysIbTaTa;

CO3J1aHUE YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIE0BATEIbCKONW, TBOPUECKON
NEeSITETTHHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YPOBHE CpeIHEro oOmiero oopa3oBaHUA
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIIIETCS. PEKOMEHJIOBAaHHBIM, YYHMTEh JellaeT BHIOOp MpoBedeHHsS 1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

U3 nux 7 wacos 3a 2 200a ob6yuenus 8b10€1eHO HA NPOBeOeHUe OYEHOUHBIX NPpoYeoyp, 4mo

He npesviuwiaem 10% om ecezo ob6vema yuebnozo epemenu (nucomo Munnpoceewenusa Poccuu Ne
CK-228/03 u Pocobpnaoszopa Ne 01.169/08-01 om 06.08.2021): na npogedenue KOHMpOIbHbIX
pabom 6 10 knacce — 3 uaca, 6 11 knacce — 4 uaca.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS
®usuka — Hayka O Inpupoje. HayuHele MeToabl MO3HaHUsA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCEe MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHud U npoueccoB. Hayunbsle runoressl. dusnueckue
3aKOHBI U TeOpuH. [ paHUIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Ponp 1 Mecto (u3uku B (GOPMHPOBAHUU COBPEMEHHON Hay4yHOW KapTHHBI MHpa, B
MPAKTUYECKOU eI TETLHOCTH JIIOICH.
Jlemoncmpayuu
AmnHasiorosbsie 1 IU(PPOBBIE U3MEPUTENILHBIE IPUOOPHI, KOMITBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka



Mexanndeckoe naBukeHHe. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBHkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpoOCTh (CpelIHsIsi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUalIbHOM TOUKH, MX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHHe nepeMenieHud U
CJII0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPsSIMOJIMHEHHOE NIBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOAHOrO NaieHus.

KpuBonuHneliHoe nBMXeHUE. J[BH)KEHHME MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
gactoTa oOpamieHus. [leHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpoOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MepeJadH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPALMs KHHEMATUYECKUX XapAaKTEPUCTUK ABUKECHUS.

[TpeoOpazoBanue ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MNPOCTPAHCTBE.

HabGnronenue neukenus tesaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HamnpaBnenue cCKkOpocTH Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOUIEHUS ~ MEXKAY  NOYTSAMH, NOPOWIEHHBIMHM  TEIOM  3a
[IOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHOU CKOPOCTBIO, PABHOW HYIIIO.

N3yuenue ABMKEHUS NIApUKa B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus teaa, OpOImIEeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TprHuun otHocurensHOCTH ['anuites. Ilepsbiit 3akoH HeroTona. HEpLanbHble CHCTEMBI
oTcUéra.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cuwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA /1711 MarepraibHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cwita ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenune. Buapl Tpenust (mokosi, ckoybkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koaddumment Tpenus. Cuna conpoTHBICHUS
NP ABUKEHUH TeJla B )KUJKOCTH WM rase.

[TocTymarensHOE U BpalaTeIbHOE ABHKEHNE a0COTIOTHO TBEPOTO TEa.

MOMEHT CHuJIbl OTHOCUTEIBRHO OCH BpaunieHus. [lnedo cuibl. YcClIoBUSL paBHOBECHS
TBEPAOTO TEIA.

TexHuueckue YCTPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: NOAIIMIHUKU, JBHXKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHHME Macc B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.



N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBeCUs TBEPAOro Teina. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHue aBrxeHUs: Opycka 110 HaKJIOHHOM IJIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tena), CUCTEMbl MaTepHalbHbIX ToYeK. Mimynbe cuibl u
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CHUJIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETUYECKOH
SHEPruu.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HeMOTeHUHUANbHblE CHIIbL. CBA3b pabOThl HENOTEHLMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTUYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
MIUACTOJIET, JBUYKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[Tepexoxa moTeHIMATBHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydyeHrne aOCOMIOTHO HEYNPYroro yjapa € IMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3M pabOTHl CHJIBI ¢ M3MEHEHHEM MEXAaHMUYECKOW SHEpruM Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'YTa.

Paszpnen 3. MoaekyasipHast pu3uKka ¥ TepMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETHYECKONH TEOPUH U MX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenue. Qudbdys3umsa. Xapaktep IBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BelecTsa.
[TocTostnHast ABorapo.

TemnnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mogens uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
UAcaNbHOTO Ta3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeqHell KHHETHYECKOW SHEpruu
TEIJIOBOTO JIBMKeHHMs vactull rasza. lllkanma temneparyp KenbBunHa. ['a3oBbie 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omporiecchl B MACaIbHOM Ta3e C



IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacraBieHne U30MpoLEeccoB: U30TEpMa,
u30Xxopa, u3odapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThl, [OKa3blBAIOLIME JUCKPETHOE CTPOECHHE BellecTBa, (oTtorpaduu MoJeKys
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTel 0 AU(PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mognens onbiTa lllTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Monens, WUTIOCTpUPYIOLIAs IPUPOJLY JABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&éma
KOMHAaTBI, 1aBJICHUS U TEMIIEPATYypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIS 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoOb! e€ u3meHeHus. KonnyecTBo TemioTsel U padota. BHyTpeHHss 3HEprusi 0qHOATOMHOIO
UJCAIBHOrO0 raza. Buael Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IyYCHHE. Y IeIbHas
TEIUIOEMKOCTB BellecTBa. KoMuecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonssTue o0 anmabatHoM mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
NEPBOIo 3aKOHA TEPMOJAMHAMUKY K M3omporeccaM. I'papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMoCTh MPOLIECCOB B IPUPOJIE.

Tennoble MamuHbl. [IpuHIUIbB! 1eHCTBUS TEMIOBBIX MaliuH. [IpeobpazoBaHus sHEPIUn B
TeIu1oBbIX MamnHax. Koadduuent noneznoro aeictBus tersioBod MamuHbl. [ukin KapHo u
€ro KO3 QUIUEHT MOJIE3HOTO AEHCTBUSI. DKOJIOTHYECKHE MPOOIEMbI TEMNIOIHEPTETUKH.

TexHnueckue yCTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpPEHHEW SHEpruu Tejla MpU COBEpLIEHUH pPadOTHI: BBUIET MPOOKH U3
OYTBUIKM TOJl JEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s>Qupa B JATyHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTpALsA).

W3MmeHeHne BHYTpeHHEH sHepruu (TeMrepaTypsl) Tea Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PacIIMPEHUIO BO3/4yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO JIBUTaTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHONU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanne u koHaeHcanus. Vcmapenne u  kumeHue. AOCOIIOTHasS U
OTHOCHTEJIbHAS BIIAXKHOCTb BO3AyXa. HachleHHbIH nap. YaenpHas TEIoTa napooOopa3oBaHuUs.
3aBMCHUMOCTb TEMIIEPATYPhl KMIICHUS OT JaBJICHMUS.

TBépnoe Teno. Kpucrammuyueckue u amopdHbie Teaa. AHM30TPONHUS CBONCTB KPUCTAIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. l[lnaBneHne u Kpuctamnusanus. Y aenpHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHuueckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M TICHXPOMETD,

KaJIOpUMCTP, TCXHOJIOI'MH MOJIy4YCHUA COBPCMCHHBIX MaTcpuraioB, B TOM qHuCJC
HaHOMATCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MepEHUs BIAKHOCTH.

HabGnronenue HarpeBaHus ¥ TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMoHCTpamus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pasznea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzauusi Ten. OJNEKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS JNEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHwlid  31n€KTpUYECKUM — 3apsl.
Onekrpuueckoe noise. Hanpsok€HHocTh snexkTpuueckoro mnosid. [lpuHnun cyneprno3unuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh NOTEHIMANOB.
ITpOBOAHMKY M TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. J{MaIeKTpruecKas MPOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCAaTopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IIPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoaeicTBie HadIEKTPU30BAHHbIX TEN.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAd  IUIACTHH,
paccTOSHUS MEX]ly HUMU U AUAJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpedax

DNIEKTPUUECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuia Toka. [1oCcTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka Lenu.

DIeKTpuIecKoe COIIPOTHBIICHUE. VY nensHOE COINIPOTHBIICHUE BELICCTBA.
[TocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COEAUHEHNE IIPOBOIHUKOB.
Pabora snexrpuueckoro Toka. 3akoH Jxoynsi—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.



DJIEKTPOABMIKYIIASl CHJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa aJist
MOJIHOM (3aMKHYTOM) asiekTpuueckoil nenu. KopoTkoe 3ambikaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAs MPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

DNEeKTpUYeCKUii TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOLMAIUS. DIEKTPOIIN3.

DneKkTpuuecKkuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHuueckue yCTpOilCTBA W MPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIA AWOJ, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM JTMOJI, TaJIbBaHUKA.

Jlemoncmpayuu

H3mepeHue cuibl TOKa M HAMPSHKCHUS.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmeniaHHOe COeTUHEHUE POBOTHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuilbl. KOpOTKOE 3aMblkaHUE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 COITPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepeHne  JIEKTPOABMIKYIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

HabGnronenue anexrponusa.

Me:xnpeamerHblie CBA3H

Wzyuenne xypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce ocCymIecTBIsieTCS C y4ETOM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO IO3HAHHSL:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE,
HKCIIEPUMEHT, MOJIEIMPOBaHKE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, IJMHeWHas (QyHKuusa, mnapabdora,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M MX IPOEKLUUU HA OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KUBOW mpupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OpraHU3MOB (BHJbI TEIJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEH M Ta30B, JJIECKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALMS, FaJlbBaHUKA.

Teoepagpus: BNaxxHOCTh BO3yXa, BETPBI, OApOMETpP, TEPMOMETP.

Texnonocus: ipeodbpazoBaHue IBMKCHUM C UCIIOJIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXpPAHEHUS HMMIyJbca B TEXHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOI
XOJIOJIWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH MOJYYEHUS] COBPEMEHHBIX MaTE€pUaIOB, B TOM YHUCIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3aliuTa,  3a3eMJICHUE
AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, AJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTENBbHBIE MPUOOPHI, TAIbBAHHUKA.

11 KJIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKMpOMAZHUMHAA UHOYKUUS

[TocrositHHbIE MarHuThHL. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHONM MHAYKIMU. [IpMHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuMy. KapTiHa TMHUI MarHUTHOM MHIYKLUHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna Jlopenna, e€ Moxynb W HampaBleHHE. J[BHKEHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM noJie. Pabora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOW MHAyKunu Papanes.

BuxpeBoe siekTpuueckoe mojie. ODJIEKTPOJABMIKYIIAs CWJIA WHIAYKIMM B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DIIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IO0JIE.

TexHuuyeckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTelb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIMHUYM UHIYKIIMK MAarHUTHOTO TMOJIS.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIIKYIIEH CHJIBI MHAYKIIMA OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
IIOTOKA.



SIBiIeHNE CAaMOMHTYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

M3yuyeHnne MarHuTHOTO T0JIs1 KaTYLIKH C TOKOM.

HccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.
HccnenoBanue siBJICHUS DJIEKTPOMArHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHble KOJ1€0AHUS

KonebarenbHas cucrema. CBoOojgHble MexaHMuYeckue KoseOaHus. ['apmoHuueckue
konebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasSTHUK.
MareMaTnuecKkuii MasTHUK. YpaBHEHHE TapMOHHMUYECKUX Koiebanuil. IlpeBpamienne sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHblii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KOJIeOATEIbHOM ~KOHTYype. AHAJNOTHS MEXIy MEXaHWYeCKMMHU W OJIEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTUU B HJICATLHOM KOJeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tlepemennblil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOIIEHUE 3IEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpoiiCTBA M TPAKTHUECKOE MPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
TeHEpaTOp NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIlepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTenbHOM CUCTEMBI (IPYKMHHBIA MM MaTeMaTHYeCKUM
MasITHHK).

HaGnronenue 3aryxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuusuiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa U HAalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mopnens TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hccnenoanue 3aBUCMMOCTH NEPHOa MAJIBIX Kosie0aHUl Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne mnepeMeHHOro TOKa B LENM W3 IOCJIEI0BAaTENbBHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanuueckue BOJIHBI, yclI0BUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHus
U JuHa BojHbL. [lomepeuHsle M TMpoJOJibHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B anekrpomarHutHo#l BoiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)KCHUE, IIpeJIOMJIeHHe, Moyspu3auus, audpaxkuusa, uHrepdepeHuns. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHUIMIIBI paguOCBA3HU U TeNeBUACHUA. Paqronokanuys.

DIEKTPOMAarHuTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

HaOGnronenue oTpakeHus U MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmonenne cBs3M I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMUTYIOH M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HTepepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OAHOPOIHON CpeJie.
JIyud cBera. TOUEUYHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHBI MpeIOMJECHHs cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHBIl yron IOJIHOIO BHYTPEHHEIO
OTpaKEHHUS.

Hucnepcus cseta. CroxxkHbIi cocTaB 6enoro cera. L{ser.

Cobuparomue M paccenBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl Cuiia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOW JIMH3BIL. Y BEIUYECHHE, TaBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepenuus cera. KorepeHTHbIE MCTOYHHMKH. Y CIOBUS
HaOJI0IeHNs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpaxkmus csera. [udpakuumonnas pemérka. YciaoBue HaOMIOAEHHUS TUIaBHBIX
MaKCHUMYMOB IPH MaIeHUU MOHOXPOMATHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoicTBa M MNpPaKTHYECKOE IMPUMEHEHHME: OYKH, Jyna, (oToanmnapar,
IPOEKIMOHHBIN  ammnapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, IU(PAKIMOHHAS
peleTKa, IOJIIPOUL.

Llemoncmpayuu



[IpsamoniuHETHOE pacHpOCTPAHEHUE, OTPAKECHHE U TpejIomiieHue cBeTta. OnTudyeckue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieib CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIa, TEJIECKOIa.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Hab6mronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepenue nokaszarens IpeJoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Hab6mronenue qucnepcuu certa.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCUTEJIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPruu GOTOHA C €r0 YACTOTOW. DHEPrUsi U UMIYJIbC
¢doroHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
dotoaddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuia» portodrddexra.

JaBnenue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA M TPaKTHUECKOE NpUMEHeHHue: (oTorneMeHT, (POTONATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

CBeToauoI.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactuu. Ilmanerapnas
mozenb atoma. [locrymarel bopa. M3nyuenne u morsomenue GOTOHOB MPHU MEPEX0JIe aToMa ¢
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crnekTtpoB. CHekTp YypOBHEH SHEpruM aroma
BOZIOpOAA.

Bonnossle cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaan3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIy4EHUE.



TexHUUecKkrne YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTpaJbHBIA aHalu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Hab6nronenue TMHEHYaTOro CrekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTh CTpOCHHUS  f1pa. OTtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa mo onpenenenno cocraBa paAuoaKTUBHOTO M3JIyUEHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BnusHue paauoakTUBHOCTH Ha KUBBIE OPraHU3MBI.

OtkpeiTue TpoTOHa W HeiTtpoHa. Hykinonnas monens sinpa IeiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaAMOAKTUBHOIO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTHBBI  SACPHOU
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EMUHCTBO (hpr3nueckoit KapTHHBI MUpA.

TexHuueckue ycTpoicTBa M NMPaKTHMYECKOE NMPUMEHEHHUe: J03UMeTp, kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM oTorpadpusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Oranbl  pa3BUTHS  aCTPOHOMHH. [IpUKIagHOE W MHPOBO33PEHYECKOC 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3nnoro HeGa. Co3Be3aus, sipKkue 3BE3IBI, IUNIAHETHI, UX BUIUMOE JBUKEHUE.

ConHeyHas cucTeMa.

Connue. Conneunass akTuBHOCTh. Mctounuk sHeprum ConHna M 3BE34. 3BE3ABI, UX
OCHOBHBIC XapaKTepHUCTUKH. JlparpaMma «CHEKTpajJbHbIA KJIAaCC — CBETUMOCTBY». 3BE3IbI
TJIaBHOM TOCJIEIOBAaTCILHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» Ui 3BE3J TJIABHOM
MOCJIEeIOBAaTEeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBbIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BotonK CoJHIA U 3BE3/. DTaMbl )KU3HU 3BE3]T.

Muineunsbiii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. PagmoranakTuku u kBazapbl. YEpHbBIE OBIPHI B SAPAX TalaKkTHK.

Bcenennas. Pacmmpenne Bcenennoif. 3akon XaO6na. Pazberanuwe ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.



Hepeménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumtoneHnss HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIPEJICNICHUS MOJI0KEHHsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomymapus 1 sipKue 3BE3.bl.

Habmonenus B teneckon Jlynsl, mianer, Mueunoro Ilyrtu.

O0o0marniee NOBTOpPeHUE

Ponp (u3MkM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
9THUYECKOW cdepax AeATEIIBHOCTH 4YelIOBeKa, pPOJib M MeCTO (PU3MKM U aCTPOHOMHUHM B
COBPEMEHHOM HayuyHOW KapTHHE MHpA, pPOJb (HU3MUECKOW Teopun B (HOPMHUPOBAHUU
IpeCTaBICHUN 0 (PU3MUECKON KapTHHE MHUPA, MECTO (PH3UIECKOI KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce oOcCyIIeCTBISETCS € Y4YETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nousmus, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMSL:
sBIICHUE, Hay4YHbIA (akT, rumore3a, (Qu3nMyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
IPU3HAKU TI0J100US TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mIpupoje, KojeOaTelbHbIE IBMKEHUS B
JKUBOM NIPHUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IPUPOJE, ACHCTBUE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAJJIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KM MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUM.

Texnonozusi: TUHUU 3JEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHoro mpenmera «®dusmkay Ha ypoBHE CpeaHEro oO0Iero oOpa3oBaHM
(6a30BBIA  YpPOBEHB) JIODKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI
JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHS y4eOHOTo mpeamera «DH3HMKa» IODKHBI OTPaXkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIONIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
HO3HI_[I/ICI>'I JINYHOCTHU, CUCTEMOH IOEHHOCTHBIX OpHeHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXACHH, COOTBETCTBYIONIMX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIEeCTBa,



pacuIMpeHre *XU3HEHHOTO OIBbITa U OMNbITA JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTb  TPAXKAAHCKOM MO3MLMM  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAaHUCTHUECKUX M JEMOKPAaTHYECKHX
IICHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIBHBIMM HMHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NIaTPMOTHYECKOT0 BOCITUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaXK1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUHCKHUX
yu€HBbIX B 007aCTH (PU3UKU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOIO;

0CO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYLIETO
du3nueckoil Hayke;

S) Tpy10BOr0 BOCIINTAHUS:

UHTEpEC K pa3IuuHbiM chepam NpopecCHOHATbHOW JEsITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PHU3UKOM ¥ TEXHHKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymei
npodeccuu 1 peaaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPa30BaHMIO B 00JAaCTH (U3UKU Ha
MPOTSKEHUU BCEU KU3HU,

6) IK0JIOrM4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HaHHE TJI00ATBHOIO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IJIJAHUPOBAHUE W OCYIIECTBJICHUE JIEWCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH OKOJIOTMUYECKOM HAaNpaBIE€HHOCTH Ha OCHOBE
UMeIoIUXcs 3HaHUi 1o (usuke;

7) 1EHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (PrU3UYECKON HAYKH;

OCO3HAHME IICHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTh B MPOIIECCE U3YUEHUST (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO JEATEIbHOCTh MHINBHIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe NelCTBUS



Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEeIIATh LENU JeSTeIbHOCTH, 33]]aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUJIAH PELICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MAaTEePUATbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH DPAa0OTy B YCIOBUSAX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEHICHUH KU3HEHHBIX MPoOIIeM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBHIMU TOHSATHSIMH ¥ METOJaMH (U3NYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON M MPOEKTHOW AESITETHbHOCTH B 001acTu
¢bu3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
($U3UIECKOT0 CoepKaHMsl, TPUMEHEHHUIO Pa3JIMYHBIX METO/I0B TIO3HAHMS,

BJIAJICTh BHUJIAMH JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHHS, €ro WHTEPIpPETAINH,
npeoOpa3oBaHUI0O M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTyallUsX, B TOM YHCIE MpPH
CO3aHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpPOBATh 3aj]ady, BBIIBUTATh
TUMOTe3y €€ pemeHus, HAaXOAWTh AapryMEHTHI Ui J0Ka3aTeNbCTBA CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOJY4YEHHBbIE B XOJE€ peUIeHHs 3aJadyd pPe3yidbTaThl, KPUTHYECKH
OILIEHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOpPA30BATEIHHOM ACSATEIHHOCTU, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh TIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HESATEILHOCTH,

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIIBUTATh HOBBIE HJIEHU, IIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIAJICTh HaBBIKAMU TMONyYeHUs HHOpMAIKM (GU3NIECKOTO COJCPKAHUS M3 UCTOYHHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEPIIPETAINIO UHPOPMAIINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OILIEHUBATh OCTOBEPHOCTH MH(OPMAIIHH;

UCTIONIB30BaTh CPEACTBa HMH()OPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;

co3laBaTh TEKCThl (DU3NYECKOTO COAEpX aHUs B pa3lIuyHbIX QopmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAuTOpUH, BBIOMpaAs ONTUMANBHYIO (GOpMY
MPEJICTABICHUS U BU3YATH3AIIIH.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIBHOCTH;

pacmo3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW U MHUBHUIYaJIbHON paboTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHW30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ INOCTUKEHHIO: COCTABIIATH IUIAH JCHUCTBUM, PACHPENCISTH POJIU C YYETOM
MHEHHUI Y4aCTHHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpejlaraTb HOBBIE IIPOEKTHI, OLICHMBATh WJAEH C IO3ULUKA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3amnus:
CaMOCTOSITENIbHO OCYIIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHUS] TMPAKTUYeCKoi paboThl ¢ y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuIupsTh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHII;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJILTATOB IIEJISIM;
BJIa/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JEUCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUN;
WCITOJTH30BaTh MPUEMBI peIICKCHH JIJIsl OTICHKU CUTYAIluH, BEIOOpAa BEPHOTO PEIICHUS;
OIICHUBATh PUCKHA U CBOEBPEMEHHO MTPUHUMATh PEIICHHS TI0 UX CHUKEHHIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
IpunsiTue ceds U APyrux:
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.



B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIHTATOB OCBOCHHS IPOTrPaMMBI 10 (prU3KKe ISt
YPOBHSI CpEAHET0 O0IIero 0O0pa3oBaHUs y OOYYAIOIUXCS COBEPIIECHCTBYETCS 3MOIMOHATLHBIN
UHTEJUICKT, MPEAINOoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHMs, BKIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU chepbl, ObITh YBEPEHHBIM B celOe;

caMoperyJIMpOBaHMs, BKJIFOUAIOIIIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOIMOHAILHBIM
U3MCHEHHSIM H MTPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTpEMJIEHHE K OCTIIKCHHIO IEIU M YCIEXYy,
ONTUMU3M, MHUIITUATUBHOCTb, YMCHUC I[eﬁCTBOBaTB UCXoas1 u3 CBOUx BO3MO)KHOCTCI>1;

OMIIaTuH, BKJIIO‘-IaIOHICfI CIIOCOOHOCTh IIOHHMATh OMOIHOHAJIBHOC COCTOSAHUC OPYIuX,
YUYHUTBIBATH €0 MPH OCYIIECTBICHUH OOIICHH S, CIIOCOOHOCTh K COYYBCTBUIO M COINEPEKUBAHHUIO;

COIMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOILICHUS C IPYTHMMH
JFOIbMU, 3200THTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

B nponecce usydenus kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce oOyuaromuiics
HAy4YUTCS:

JIEMOHCTPUPOBATh Ha MpPUMEpax poiib U MecTo (GU3MKUA B (POPMUPOBAHMH COBPEMEHHOMN
HayYyHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHYECKON
JESATEIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJENel: MaTephalibHas
TOYKa, MHEpUUaAIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPAOE TEJIO, UACATbHBIM Ta3, MOJEIU
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUuU
bu3nUeckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (MIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BELIeCTBa M 3JIEKTPOJUHAMHKU:
PaBHOMEPHOE M PpAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBUKEHHE, CBOOOJHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaeicTsue Tei, anddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHUU
(oxJ1aXx/1eHNUN), TEMJIOBOE paBHOBECHE, MCIIapEeHUe, KOHIEHCAlus, IIaBJIeHHe, KpUCTAIIIM3aIus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIINICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aMMOJIEICTBHE 3apsi/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHe BETUYMHBI: KOOpAUHATA,
yTh, NEpPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYecKast
SHEprus, MOTEHIMaJbHAs SHEPrHs, MeXaHudeckas paboTa, MeXaHHYECKas MOIIHOCTb; IpPH
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUNH CMBICH MCIIOJIB3YEMbIX BEIHYMH, HX
0003HaueHMsI U €JUHUILIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILNE JAHHYIO (PU3MUECKYIO BEIUYHHY
C IPYTUMHU BEIIMYUHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢u3nueckue BENWYHMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpenHss KUHETHYEeCKas SHEprus
XaO0TUYECKOTO JIBHJKEHHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJWUYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQQUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEIS; IPU OTMMCAHUM MPABHIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEITHYHUH,



uX O00O3HAYeHHUS W EAUHMIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JaHHYIO (PU3NYECKYIO
BEJIMYUHY C IPYTUMU BEIIUYUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YS (GU3NYECKUE BEIMYUHBL: ANEKTPUUYECKUHN 3apsiil, 3JIEKTPUUYECKOoe MoJe,
HaIpsOKEHHOCTh IOJIS, IMOTEHLHWAJ, pa3HOCTh IOTEHUMAIOB; IPU ONHCAHUM IPABUIBHO
TPAKTOBATh (PUIUYCCKUI CMBICT HCIIOJNB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIUHHIIB;
YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIHMUMHY C APYTHUMH BETUYUHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonbl HbproTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEPruu, 3aKOH COXPAHEHUS MMITYJIbCA, IPUHIIUI CYNEPHO3UIIUN CUJI, IPUHIUIIT
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUS
BEILECTBA, T'a30BbI€ 3aKOHBI, CBS3b CpPEIHEH KHHETHMYECKOM SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsina, 3akoH KyloHa, mpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu OSTOM  (HOpPMYIHpPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUs (U3UYECKUX BEIUYUH, TPHU STOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
NpSIMBIX HW3MEPEHUN, MPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DPU3MYECKUX BEITUYMH B BUAC TaOIUIl U TPpadUKOB, JeIaTh BHIBOIbBI
10 pe3yJbTaTaM UCCIIEI0BaAHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENLCKOM M TMPOEKTHOW JESATEIbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHNUS;

pemate pacu€THbIC 3aa4dl C SIBHO 3a/JaHHON (U3UYECKOW MOJENbI0, HCIONIb3Ys
dbuznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOMpATh (PU3UUECKYIO
MOJIJNIb, BBIIETATh (PU3NUECKHE BETUYMHBI M (OPMYJIBI, HEOOXOIUMBIC Il €€ pelieHus,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATBHOCTD MOJYYCHHOTO 3HaUeHUs (PU3NIECKON BETUIMHBI,

peliatb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

WCIIONIB30BaTh TPU PEIICHHH YYEOHBIX 3a7ad COBPEMEHHBICE HH(POpPMaIMOHHBIE
TEXHOJIOTHH JIJIsi TIOMCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIMA W TPEICTaBICHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, MOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATH MOTyYaeMyto HH(OPMALIHIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHYECKHE 3HAHUS 1O (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 0€30MaCHOCTH MPU OOpaIlleHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, JIJIS
COXpaHEHHUs 3I0POBbs U COOIIOICHUS HOPM SKOJIOTUYECKOTO MOBECHHS B OKpPYKaloIlel cpejie;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX POJIEH, IUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJl KaXJOI'O U3 YYaCTHUKOB IpYIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

B mpornecce m3zydenus kypca ¢usukm 6a3zoBoro ypoBHs B 11 kiacce oOydarommiics
HAy4YUTCS:

JIEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B MPAKTHUECKON
JESITEIbHOCTH JIFOJIeH, IeTI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJACNCH: TOYCUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOUYEUYHBbIH HCTOYHUK CBETa, fJEpHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7[pa MPH pelleHrnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3MYECKHe sBIEHUS (MPOLEeCChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAas
WHAYKIHS, JACWCTBUE MArHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apsl,
AIEKTPOMArHUTHBIE KOJIEOAHUsI ¥ BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEeHUE CBETa, OTPAKEHHUE,
npejgomiieHue, wuHTepdepeHuus, audpakuus ¢ TONSPU3ALMs CBETa, MAHUCIEPCUS CBETa,
doroanekrpudeckuii 3¢ dekt (porodddekt), CBETOBOES NaBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsl U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OINUCBHIBATh M3YYEHHBIE CBOMCTBA BeIlECTBa (JIEKTPUYECKHE, MArHUTHBIE, ONTUYECKHE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, 3JIEKTPUYECKOoe
HaIPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMANIOB, dJIEKTPOABIKYILAS CUIIA,
paboTa Toka, MHAYKIHS MarHUTHOrO ToJs, cuia Awmmepa, cuia JlopeHla, MHIYKTHBHOCTh
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MarHUTHOTO MOJIEH, MEepUOJ] W 4YacToTa KosieOaHui B
K0J1e0aTeJIbHOM KOHTYpE, 3apsj U CHjla TOKa B MPOLECCe TApMOHMYECKUX AJIEKTPOMAarHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas cuila JUH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YyEMbIX BEIWYMH, MX OOO3HAUYECHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SIBJICHUS M MPOLECCHl, MCMONb3yd (U3HUECKUe
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus
UMIyasC (GOTOHA, TMEpPHOJ]| TOJypacmaja, DHEPIrHsl CBSI3M AaTOMHBIX SJEp, MPU ONHUCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEJIUYMH, HX OOO3HAueHUs u
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NIECKOM BEITMUUHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SBICHUS, UCIONB3Ys (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBl MOCIEAOBATEIBHOIO M MapajyieIbHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH SJIEKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH
IPSIMOJIMHEMHOIO pacHpOCTPaHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (QoToddekrra, 3aKOH COXpPAHEHUS DHHEPIUH, 3aKOH
COXpaHEHMSI HMITYJIbCa, 3aKOH COXpPaHEHMsI DJIEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paaMOakTUBHOTO pacmnajna, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE U YCIOBHS (TPaHHULIBL,
001acTH) TPUMEHUMOCTH;



ONpENENATh HANPABICHWE BEKTOPA MHAYKIIMM MAarHUTHOTO ITOJISI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH M ONHCHIBATh U300pakeHNE, CO3/1aBaeMOE TNIOCKHM 3€PKaJIOM, TOHKOH JIMH30M;

BBIMOJHATh JKCIEPUMEHTBl IO HUCCIIEOBAHUIO (U3WYECKUX SBIEHUN M IPOLIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HU3MEpPEHHil: mpu 3ToM  (HOpMyIHpoBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpeHHs] (PU3MUECKUX BEJIUYMH, MPU ITOM
BbIOMpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJIb30BaTh W3BECTHBIE METOIbl OLICHKHU
MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyJbTAaThl MOJYYEHHON 3aBUCHUMOCTHU
buznyecKkux BENWYMH B BHAE TaOMUI M TrpaduKoB, JeiaTh BBIBOABI IO pe3yiabTaTam
UCCJIEIOBAHUS;

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IPU MNPOBEACHUM HCCIENOBAaHUI B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1aO0OPaTOpHOTo 000pyI0BaHUS;

pemiath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3Ys
¢u3nUeckre 3aKOHBI M IPUHIUITBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4l BEIOMPATh (pU3HUECKYIO
MOJieIb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (QOpPMYIbl, HEOOXoIuWMble s e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelath KauyecTBEHHBbIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXJIeHHI ¢ OMOpor Ha U3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKUE SIBIICHUS,

UCMOJb30BaTh MpPH PEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbBIE
TEXHOJIOTUHM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-MIOMYJISIPHOM HMHQOpPMAIMK, IOJYYEHHOM W3 pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaLINIO;

OOBSICHATH MPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€30MacCHOT0 MCIIOJIb30BaHMsI B TOBCEJHEBHOM JKU3HU;

PUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX y4EHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPH 00palleHUH ¢ TPUOOpaMH U TEXHUUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHUS 3/10pOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TTOBECHHS B OKpY Kalolleil cpee;

paboTaTh B IpyIIIE C BHIIOJHEHUEM Pa3InYHBIX COLUAIBHBIX pOJIeH, TUIaHUPOBATh paboTy
TpYMNIbl, palMOHAIBHO paclpelneNniaTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)JI0IO M3 yYaCTHUKOB TPYIIIBI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.



TeMaTHyecKoe ILIAHHPOBAHHKE ¢ YKAZAHUEM : KOJHYECTBA aAKAJTEMHYECKNX YaACOB, OTBOAMMBIX HA 0CBOEHHE KAK/I0il TEMbI,

HCN0JL30BaHus 10 ToH Teme JDOP niau HOP, apasionmmxcsi y4e0HO-MeTOANYIECKHMHI MATEPHAJIAMH BOCIMTATEILHOI0 KOMIOHEHTA

10 KUIIACC
Ne Paszpnen Tema Koa-Bo Buaesl gesrebHOCTH KonTtpoan JJIeKTPOHHBIE OcHoBHBIE
n/n 4acoB (uudposbie) HanpasJleHusl
o0pa3oBaTeJIbHBIE BOCIIUTATEJIHLHOM
pecypcsl AeITeJbHOCTH H
pyHkunonabHoI
rPaMOTHOCTH
1.1 Paznean 1. ®dusrka u 2 HaOimroneHue 1 9KCIEpUMEHT B (PU3HKE. YcTHbIi CchbUKa TS yIUTEIIS: EctecTBenHOHAayUYHAs
duszuka nu METOJIBI MonenupoBanue (GpU3NUESCKUX SBICHUA U | OMPOC bubmuorexka IOK IPaMOTHOCTE
MeTObI Hay4HOI'O IIPOLIECCOB (marepuanpHast TOYKA, https://m.edsoo.ru/7f [aTproTHYecKoe
HAYYHOI'0 MO3HAHUA a0COJIIOTHO TBEPJOE TENO, HJeaIbHas 41bf72 BOCIIUTAHHE,
MOo3HaHMA (2 JKUJIKOCTB, TOYEYHBII HCTOYHHUK). CTETHUECKOE
4) OCBO@HI/I? OCHOBHBIX nvaéMOB paboTHI ¢ BOCITHTAHME, TPY/IOBOE
ugpoBoit maboparopueii mo Gusuke. BOCIIATAHHE, HCHHOCTH
HAy4YHOTO MO3HAHMS
2.1 Paznen 2. Kunematuk 5 IMoctpoenne u  aHanu3  TpauKOB | Y CTHBIM CchbUKa TSl yIUTeIIST: EcrecTBeHHOHay4YHas
Mexanuka (18 | a 3aBUCUMOCTEN KMHEMATHYECKUX BEJIMYUH | OMPOC, bubnnoreka IJOK IPaMOTHOCTb
4) OT BPEMEHU. MACBMEHHBI | https://m.edsoo.ru/7f Tpy0BOE BOCIIHTAHHME,
IIpoBenenne »sKcmepuMeHTa: U3y4eHHUe | i KoHTponb | 41bf72 KOJIOTHUECKOE
HEPABHOMEPHOTO  JABIKEHMA € LENbIO BOCITUTAHUE, [EHHOCTH
OIPE/ICNEHH MIHOBEHHOH CKOPOCTH. HAYSHOrO MO3HAHHS
Pemenne pacuy€THBIX 3amady C  ABHO
3alaHHON  (pU3MUYECKOl  MOJENbI0 ¢
WCTIIONBb30BaHHNEM  OCHOBHBIX  (pOPMYIT
KMHEMaTHUKU.
Onucanre MEXaHWYECKOTO IBW)KEHHS C
WCIIOJIb30BaHUEM (U3UUECKUX BEIUYHH:
KOOpJMHATA, MyTb, nepeMelieHue,
CKOPOCTH, YCKOPEHHE.
2.2 Jnaamuka 7 OObscHeHNe ocobeHHOCTel | YCTHBIN
pPaBHOMEpPHOIO U PaBHOYCKOPEHHOIO | OIpoC,
MPSIMOJIMHEWHOTO JABMKEHUS, CBOOOTHOTO | MMCHMEHHBI

nagcHusd TEJI, ABMIKCHUSA I10 OKPYKHOCTH

Y KOHTPOJIb




n/n

Paznen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTtposn

DJ1eKTPOHHBIE
(uudposbie)
o0pa3oBaTebHbIE

pecypchbl

OcHOBHbBIE
HaNpPaBJIeHUs
BOCIUTATEILHOM
JesITeJIbHOCTH H
(pyHKIHOHATBHOMI
TPaAaMOTHOCTH

2.3

Ha OCHOBE 3aKOHOB HpIOTOHA, 3aKoHa
BCEMHUPHOTO TATOTEHUA.

Peurtenmne pacu€THpIX 3a7a4 € SBHO
3aJlaHHON  (PU3MYECKONl  MOJENBI ¢
HCIIOJIB30BAHUEM OCHOBHBIX 3aKOHOB H
(bopMyI AMHAMUKH.

Nzyuenune JIBIKEHUS Opycka
10 HAKJIOHHOM IIJIOCKOCTH.

AHanm3  QU3MYECKHX  TPOLECCOB U
SIBJICHUM C MCTOJIb30BAHUEM 3aKOHOB U
MPUHIUIIOB: 3aKOH BCEMHUPHOTO
Tsarorenns, I, 11 u 111 3axonsr HeroToHa,
MNPUHIUI CYNEPIIO3ULIUNA CHUJI, MPUHITUI
PaBHOIIPABHOCTH HHEPIUATHHBIX CHUCTEM
OTCYETA.

3aKOHEBI
COXpaHECHH

SaB

MCXaHHKE

OOBbsicHEHHE ABMXEHHUS PAKET C ONOpOH
Ha W3YyYCHHbIE (U3MUECKHE BEIWYMHBI U
3aKOHBI MEXaHUKH.

AHamm3  QU3MYECKMX ~ NPOLECCOB |
SBJIICHUM C HCIIOJIb30BAHUEM  3aKOHA
COXpaHEHUs HMITYJIbCA, 3aKOHa
COXpAaHEHUsI MEXaHUYECKON SHEPIUu.
OOBsiICHEHHE  OCHOBHBIX  TPUHIIUIIOB
JIEHCTBHSI TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: BOJOMET, KONEp, MNPYXKUHHBIN
IIUCTOJIET.

Onucanre MEXaHWYECKOTO IBM)KEHHS C
WCIIOJIb30BaHUEM (U3UUECKUX BEIUYHH:
UMIIyJIC Teja, MexaHudeckas padoTa,
MEXaHu4ecKas MOUIHOCTb,
IIOTEHIMAJIBHASI SHEPTHSL.

YcTHbIi
orpoc,
MPaKTUYECK
as pabora,
KOHTPOJIbH
ast pabora




n/n

Paznen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTtposn

DJ1eKTPOHHBIE
(uudposbie)
o0pa3oBaTebHbIE

pecypchbl

OcHOBHbBIE
HaNpPaBJIeHUs
BOCIUTATEILHOM
JesITeJIbHOCTH H
(pyHKIHOHATBHOMI
TPaAaMOTHOCTH

Pemenne pacdy€THBIX 3amad C  SBHO
3adaHHON  (M3WYECKOW  MOJIEIBI0  C
WCIIOJb30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmyn JTUHAMHKH u 3aKOHOB
COXpaHEHUSI.

Penienne kauecTBEHHBIX 33/1a4 C OMOPOM
Ha UW3ydeHHBbIE B pazzaene «MeXaHuKay
3aKOHBI, 3aKOHOMEPHOCTH U (pHU3muecKue
SIBIICHUSI.

[IpoBeneHre »SKCIEPUMEHTA: HW3YyYCHUE
aOCOJIOTHO  HEYNpyroro  ymapa ¢
MMOMOIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB; UCCJICIOBAHUE CBSI3U PabOTHI
CHJIBI C UW3MCHEHHEM MEXaHUYeCKOH
SHEPrUH Tella Ha TMPUMEpPEe PaCTDKEHUS
PE3UHOBOTIO XKIyTa.
Ucnonb3oBaHue
COOOIIEHU
MEXaHUKH
WHPOPMAITMOHHBIX

npu MOJITOTOBKE
0 TPUMEHEHHH 3aKOHOB

COBPEMEHHBIX
TEXHOJIOTUH hing
TIOWCKA, CTPYKTYpUPOBaHUS,
MHTEPIPETALUH u NpEeACTaBICHUS
WHPOpPMAIUK,  KPUTUYECKUH  aHAIu3
nojy4aeMoi nHGopMaImu

3.1

Paspea 3.
MouJiekyJsipH
ast pu3uKa u
TepMOIHHAMH
Ka (24 4)

OcHOBBI
MOJIEKYJIAp
HO-
KHHETHYEC
KO TeOpUH

Pacnio3HaBanve (M3MYECKUX SIBICHUU B
y4eOHBIX OIBITaX U OKPYXKArOIIEeH KU3HU:
quddysus, OpPOYHOBCKOE  JIBUXKCHUE
MOJIEKYIL.

OmnpeneneHre Macchl BO3yXa B KJIaCCHOM
KOMHAaTe Ha OCHOBE M3MEpEHHI 00BbEMa
KOMHAThl, JaBJICHUS M TEMIIEPaTyphbl

VCTHBIN
ompoc,
MMUCHEMEHHBI
51
KOHTPOJIb,
MIPAKTHYECK

as pabora

CcbUika ISl yIUTest:
bubmuorexka  IL[OK
https://m.edsoo.ru/7f
41bf72

EcrecTBeHHOHaYyUYHAas
TPaMOTHOCTh
TpynoBoe
BOCIIUTaHUE,
3KOJIOTHUYECKOE
BOCITUTAHHUE,




n/n

Paznen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTtposn

DJ1eKTPOHHBIE
(uudposbie)
o0pa3oBaTebHbIE

pecypchbl

OcHOBHbBIE
HaNpPaBJIeHUs
BOCIUTATEILHOM
JesITeJIbHOCTH H
(pyHKIHOHATBHOMI
TPaAaMOTHOCTH

3.2

BO31lyXa B HEW; HCCIEA0BaHUE
3aBUCUMOCTH  MEXIy  HapaMeTrpaMu
COCTOSTHUSI pa3peKeHHOr o rasa.
[IpoBenenue sxcniepumenta: OObsicHEHHE
OCHOBHBIX MNPUHLUIIOB JIenicTBUN
TEXHUYECKUX YCTPOHCTB, TaKUX Kak:
TEpMOMETp U OapoMeTp; W YCIOBHHA HX
0e301macHOTro HCTIONTb30BAHMS B
MOBCEIHEBHOM KU3HMU.

OnucaHnve  TEIUIOBBIX  SIBIGHUH  C
WCTIONB30BaHNEM (PH3UYECKUX BEIHYUH:
JIaBJICHUE Tra3a, TeMIlepaTypa, CpenHss
KMHETUYECKass »DHEpPrus XaoTHYECKOTO
JIBUKEHUS CpeaHeKBaJpaTHIHasA
CKOPOCTb MOJIEKYIL.

AHamu3  QHU3MYECKHX  TPOIECCOB H
SIBJIEHUN c HCIOJIb30BAaHUEM
MOJIEKYJIIPHO-KUHETHUECKOU TEOpUU
CTPOCHHUS BEILECTBA, Ta30BbIX 3aKOHOB,
CBSI3U CpEJIHEM KHWHETHYECKOW JHEPTUU
TEIJIOBOTO  JBIDKEHHUSI  MOJIEKYJT  C
a0COJFOTHOHM TeMITepaTypoi.

Pemienne pacu€rHBIX 3amad € SBHO
3aJlaHHON  (pU3MUYECKON  MOJENbI0 €
WCIIOJIb30BaHHEM OCHOBHBIX ITOJIOKEHUI
MKT, 3aKk0HOB B (pOPMYIT MOIEKYJIIPHOM
du3uKn.

OCHOBBI
TEPMOJIHA
MHUKHA

10

Onucanue H3y4YE€HHBIX CBOMCTB TeJl U
TEIUIOBBIX SIBIEHUH C HCIOJIb30BaHUEM
(¢u3NUecCKUX BEINMYMH: JABJICHHE Ta3a,
TEMIEparypa, KOJUYECTBO  TEIUIOTHI,

VceTHBIN
ompoc,
IMIMCbMEHHBI

n

ICHHOCTHU HAYYHOT'O
TIO3HAHUA




n/n

Paznen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTtposn

DJ1eKTPOHHBIE
(uudposbie)
o0pa3oBaTebHbIE

pecypchbl

OcHOBHbBIE
HaNpPaBJIeHUs
BOCIUTATEILHOM
JesITeJIbHOCTH H
(pyHKIHOHATBHOMI
TPaAaMOTHOCTH

3.3

BHYTpPEHH:ISI 3HEeprus, paboTta rasa.
Pemenne xadecTBeHHBIX 3a7a4 C OMOpPOM
Ha U3y4eHHbIE B pazzene «MosekynspHas
¢u3uKka W TEPMOIWHAMHUKAE» 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SBICHUS.
IIpoBenenue YYEHUYECKOTO
SKCIEpUMEHTa: H3MEpEeHHE  YAEIbHOMN
TEIUIOEMKOCTH BEILIECTBA.

Pemenne pacdu€THBIX 3amad C  ABHO
3aJaHHON  (pu3MYeCKOll  MOJENBpI ¢
WCIIOJIB30BaHNEM OCHOBHBIX 3aKOHOB H
(hopMyI TEpMOTTHAMUKH.

OOBsiICHEHHE  OCHOBHBIX  IPUHIIUIIOB
JIEHCTBHSI TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: JIBUTaTelb BHYTPEHHETO CrOPAHUA,
OBITOBOW XONOJWIBHUK, KOHAUIUOHED; H
YCIIOBUH MX 0€30MaCHOTO MCTOJIBb30BAHUS
B ITOBCETHEBHOM KHU3HU.

KOHTPOJIb,
KOHTPOJIbH
ast pabora

ArperatHsl
e
COCTOSIHHSA
BEIIECTBA.
da3oBbIe
TIepPEXO0IbI

OOBbsicCHEeHHE  OCHOBHBIX  IPUHLHUIIOB
JIEHCTBHSI TEXHUYECKUX YCTPOMCTB, TAKUX
Kak:  TUTPOMETp U IICHXPOMETP,
KaJOPUMETP; U YCIOBUI HX 0€30IacHOro
HCIIOJIB30BAHUS B IOBCEAHEBHOM KU3HMU.
IIpoBeneHre SKCIIEpUMEHTA: U3MEpPEHUE
OTHOCHUTENILHOW BIa)KHOCTHU BO3/1yXa.

Hcnons3oBanue “H(OPMAITMOHHBIX
TEXHOJIOTHI JISt MOHCKa,
CTPYKTYPUPOBaHUs, HWHTEPIPETAlUU U
MPEACTaBICHUS uH(pOpMAIH npu

MOJITOTOBKE COOOIICHUH O TPUMEHEHHH
3aKOHOB  MOJIGKYJsIpHOW  u3uku

VYcrHbIi
ompoc,
MUCHMEHHBI
1 KOHTPOJIb




Ne Pazaen Tema Koua-Bo Buabl gesiTeJIbHOCTH KonTtposn DJ1eKTPOHHBIE OcHoBHbIE
n/n 4acoB (uudposbie) HAIPaBJICHUSA
o0pa3oBaTebHbIE BOCIIUTATEIbHOM
pecypcsl JAeATEeIbHOCTH U
(pyHKIHOHATBHOMI
TPAMOTHOCTH
TEPMOJIUHAMHUKH B TEXHUKE u
TEXHOJIOTHSIX.
Pacnio3naBanue (U3MYCCKUX SIBICHUN B
y4eOHBIX OIBITaX U OKPYXKAIOIICH KU3HU:
nedopMaris TBEPABIX TEN, HArpeBaHHUE U
OXJIQXKICHHUE TEJ, N3MEHEHUE arperaTHbIX
COCTOSIHMH BelIeCTBa U OOLICHEHUE UX Ha
OCHOBE 3aKOHOB u thopmyn
MOJIEKYJISIPHON (DHUBHKHL.
Onucanue MIPUHITUTIOB MOJTyYEHUS
COBPEMEHHBIX MATEpHaJiOB, B TOM YFHCIIE
HAaHOMaTEePHaJOB.
Pemienne pacu€rHpIX 3amad  C  SBHO
3aJlaHHON  (PU3MYECKON  MOJIENbI0 ¢
WCTIONb30BaHUEM YpaBHEHHS TEIIIOBOTO
Oaanca.
PenieHne kauecTBEHHBIX 3a/lady C OMOPOM
Ha W3ydYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 HU3NYECKHE SIBICHMS 110 TEME.

4.1 Paznen 4. DIEeKTPOCT 10 OOBsSICHEHHE  OCHOBHBIX  IPHHIIMIIOB | Y CTHBIM CchbUKa TSl yIUTEIIS: EcrecTtBenHOHayUYHAs
JJIeKTpPOAMHA | aTUKa NEACTBUS TEXHUUYECKHX YCTPOWUCTB | | OMPOC, bubmmoreka  IJOK IPaMOTHOCTb
MuKa (22 4) TEXHOJIOTHH, TaKWX Kak: SJIEKTPOCKOI, | MUChbMEHHHI | https://m.edsoo.ru/7f Tpynosoe

3JIEKTPOMETP, 3JIEKTpOoCcTaThyecKas | u 41bf72 BOCIIMTAaHUE,
3amiuTra, 3a3€MIJICHHC 3JIGKTpOHpH60pOB, KOHTPOIJIb, JKOJIOTUYECKOE
KOHJICHCATOp, KOIMPOBAIBHEIN aImapar, | mMpakTH4ecK BOCITHUTAHHE,
CTpYHHBIH TpHHTEp, MW YCJIOBUH uX | as paboTa LIEHHOCTH HAYYHOTO
0€e3011aCHOI0 IIPUMCHCHUA B IIO3HAHUSI

HpaKTH‘lCCKOﬁ KHU3HU.

Onucanue H3YyYCHHBIX CBOICTB BC€IICCTBA
n QJICKTPUUCCKUX SIBIICHUI C
HCIIOJIb30BAHUECM (1)H31/I‘-I€CKI/IX BCIINYMH:




n/n

Paznen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTtposn

DJ1eKTPOHHBIE
(uudposbie)
o0pa3oBaTebHbIE

pecypchbl

OcHOBHbBIE
HaNpPaBJIeHUs
BOCIUTATEILHOM
JesITeJIbHOCTH H
(pyHKIHOHATBHOMI
TPaAaMOTHOCTH
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3JIEKTPUUECKUHN 3apsil.

Pemenne pacdy€THBIX 3amad C  SBHO
3aJlaHHON  (PU3MYECKONl  MOJENBI0 ¢
HCIOJIb30BaHHUEM OCHOBHBIX 3aKOHOB H
dhopmyn ANEKTPOCTATHUKH. AHanmz
(U3NUECKUX TIPOLIECCOB U SIBIICHHH C
UCTIONIb30BaHUEM (U3UUECKUX 3aKOHOB!
3aKOH  COXPaHEHHUS  DJIEKTPUIECKOTO
3apsiaa, 3akoH KymnoHna.

PacnioznaBanue Qusnyeckux sIBJICHUU B
Y4e0HBIX OTBITaX U OKPYXKAIOIIEeH KU3HU:
ANIEKTpU3AIUsl  Tell, B3aUMOJCHCTBUE
3apsiioB; M OOBSACHEHHE HMX Ha OCHOBE
3aKOHOB M (DOPMYJT AIEKTPOCTATHKH.
Pemenne xadecTBEHHBIX 3a7]ad C OMOPOM
Ha M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
u q)HSHHeCKI/Ie SIBJICHUS 110 TEME
«DNEKTPOCTATUKAY.

ITocTosTHHEI
"
DIEKTpHUUIEC
KHM TOK.
Toku B
Ppa3IUIHBIX

cpenax

12

OOBbsICHEHHE  OCHOBHBIX  IPUHIIMIIOB
JIUCTBHSI TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHH, TaKMX Kak: aMIepMeTp,
BOJIETMETpP, PEOCTaT, HCTOYHUKH TOKa,
TEPMOMETP COTIPOTUBJICHHUA,
MOJTYTIPOBOJHUKOBBIN NTHOJI, TalbBaHMKa,
BaKyyMHBI WO M  YCIOBHUH HX
Oe3omacHoro MPUMEHEHUS B
MIPaKTUYECKOH KU3HHU.

PacrniozHaBanue (U3MYECKUX SIBICHUI B
yueOHBIX OMBITaX M OKPYKAIOLIEH JKU3HU:
TEIUIOBOE, CBETOBOE, XHUMHYECKOE,
MarHMTHOE JIEHCTBHS TOKa,

VcTHBIN
orpoc,
MMUCHEMEHHEBI
5
KOHTPOJIb,
KOHTPOJIbH

as pabota




Ne Pazaen Tema Koua-Bo Buabl gesiTeJIbHOCTH KonTtposn DJ1eKTPOHHBIE OcHoBHbIE
n/n 4acoB (uudposbie) HAIPaBJICHUSA
o0pa3oBaTeJIbHbIE BOCHUTATEJILHOM
pecypcsl AesTeJbHOCTH H
(pyHKIHOHATBHOMI
TPAMOTHOCTH

ANEKTpUYECKast [POBOJIUMOCTB,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JICHCTBUS TOKA.

Onucanue U3y4EeHHBIX CBOWMCTB BEIIECTB
u ANEKTPUUYECKUX SIBJICHUI c
WCIIOJIb30BaHUEM (PU3NYCCKUX BEIIMYUH:
3JIEKTPUYECKUNA  3apsid, CHiIa TOKa,
3IEKTPUYECKOE HaIpspKeHUE,
3leKTpudeckoe conpotusienue, IC.
Pemienne pacu€THbix 3amad C  SBHO
3alaHHOW  (MBWYECKOW MOJIENbI0 ¢
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmy TEMBI «ITocTOsTHHBIH
3JIEKTPUUECKUN TOK).

AHanmu3 SIEKTPUYECKUX SBICHUA U
MIPOIIECCOB B IIEMSAX MOCTOSHHOTO TOKA C

HCIIOJIB30BAHHUEM 3aKOHOB!:
3aKOHOMCPHOCTHU IIOCJICAOBATCIBHOIO H
napauiCibHOTr o COCAUMHCHUA

MIPOBOJAHMKOB, 3aK0H OMa.

[IpoBeneHne »SKCIepUMEHTa: H3YYCHHE
CMENIAHHOTO COeIMHEHUS PE3UCTOPOB;
Pemienne pacu€rHBIX 3amad € SBHO
3aJlaHHON  (pU3MUYECKON  MOJENbI0 €
WCIIOJIb30BaHHNEM OCHOBHBIX 3aKOHOB U

dbopmyi TEMBI «ITocTOsIHHBIH
AIEKTPUYECKUM TOK».

Hcnonb3oBanue WH(POPMALMOHHBIX
TEXHOJIOTHH ULt MOUCKA,

CTPYKTYPUPOBaHHS, HWHTEPIPETALUN U
IIPEACTABJICHUS UHpOpMaIH pu




Ne Pazaen Tema Koua-Bo Buabl gesiTeJIbHOCTH KonTtposn DJ1eKTPOHHBIE OcHoBHbIE
n/n 4acoB (uudposbie) HAIPaBJICHUSA
o0pa3oBaTeJIbHbIE BOCHUTATEJILHOM
pecypcsl AesTeJbHOCTH H
(pyHKIHOHATBHOMI
TPAMOTHOCTH
MOATOTOBKE COOOIIEHWH O MPUMEHEHUH
3aKOHOB TIOCTOSTHHOTO TOKa B TE€XHHKE U
TEXHOJIOTHSIX.
43 PesepBHoe 2
BpeMs
UTOoro 68
11 KJIACC
Ne Pa3zgen Tema Koa-Bo Buanbl gesiteJ IbHOCTH Kountpoan DJ1eKTPOHHBIE OcHOBHBIE
n/n 4acoB (undposbie) HANPaBJICHUS
o0pa3oBaTesibHbIE BOCIIMTATEJIbHOM
pecypcsl AeITeJbHOCTH H
(pyHkumoHaILHOM
TPaAMOTHOCTH
1.1 Paznen 1. MaruuTtHOe 11 OO0BsicHEHNE OTbITa Opcrena. | YCTHbIN CcbUika JJ1sl yIuTest: EcrecTBeHHOHayuYHAas
DJIeKTPOAMHA | TOJIE. Brluucnenne  MHIYKIWA ~ MarHUTHOTO | OMpPOC, bubmmoreka  1[OK IPaMOTHOCTb
muka (11 4) Dnekrpomar NOJIsl MPSIMOJIMHEHHOrO0 MpOBOJHHMKA C | MpakThueck | https://m.edsoo.ru/7f [aTproTHYecKoe
HUTHAs TOKOM. ag  pabort, | 41c97c BOCIIUTAHHE,
UHIYKIUSA HaxoxneHue 4YHCIOBOrO 3HAUYEHUS U | KOHTPOJIBH 3CTETHYECKOE
HaIpaBJICHUS CHUJTBI Awmriepa. | as pabora

[IpeacraBnenue 0 NEWCTBUM MarHUTHOTO
T10JIs1 HA TIPOBOJAHUK C TOKOM.
Haxokzenne duCIOBOrO 3HAYEHUS U
HarpasjeHus cuibl JlopeHia.
BrranciaeHrne MarHUTHOTO ITOTOKA.
ITornmanue CyTH SIBIICHUS
3JIEKTPOMArHWTHas MHAYKIUS, 3HAHUE
npaBuwia JleHna, MpuUMEHEHHE €ro Mpu
pellIEeHUH 3a/1a4.
ITornmanue
CaMOMHIYKIMH.

CyTH SABJICHUS

BOCIIUTAHUEC, TPYAOBOC
BOCIIMTAHUE, ICHHOCTHU
HAY4YHOI'O IMO3HAHUA




Ne Pazaen Tema Koua-Bo Buabl gesiTeJIbHOCTH KonTtposn DJ1eKTPOHHBIE OcHoBHbIE
n/n 4acoB (uudposbie) HAIPaBJICHUSA
o0pa3oBaTeJIbHbIE BOCHUTATEJILHOM
pecypcsl AesTeJbHOCTH H
(pyHKIHOHATBHOMI
TPAMOTHOCTH
Brrancnenne sHEpruy MArHUTHOTO TTOJTSL.

2.1 Paznean 2. Mexanndec 9 3HaHue THOHATHS CBOOOIHBIX " | YCTHBIHI CchUIKa TSt yarTeDts: EctecTBennonay4dHas
KoJsie0anusi m | Kue u BBIHYX/ICHHBIX KOJICOaHHWW. YCIOBHSI HX | OIpOC, bubmuorexka  I[OK IPaMOTHOCTb
BOJIHBI (24 4) | aneKkTpomar BO3HUKHOBEHHUSI. nuckMeHHsI | https://m.edsoo.ru/7f | Tpynosoe Bocnuranue,

HUTHBIE 3HaHMe XapaKTEPUCTHKU KONeOAaTeNbHOro | i 41¢97¢ KOJOTHUECKOES
KoJeOaHus JIBIDKEHUSA, YMETD OIPENEIATh YCKOPEHUE | KOHTPOJIb, BOCIIMTAHMUE, [IEHHOCTH
CBOOOTHOTO MAaJICHUSI. MPAKTHYECK HAYHHOTO TO3HAHMS
[IpencraBnenne o MexaHn3Me CBOOOTHBIX | ast paboTa
KOJIeOaHMIA. ITonumanue MPUPOIBI
AEKTPOMArHUTHBIX KOJICOaHHIA.
[ToHumMaHue neNcTBUS MarHUTHOIO TOJIS
Ha TIPOBOJTHUK C TOKOM.
3HaHWE  ypaBHEHUS  TapMOHUYECKUX
3IEKTPOMArHUTHBIX KOJIEOAHUI.
Breruncnenve €MKOCTHOTO
COTIPOTHBIICHHUSL. Breruncnenuve
MHAYKTUBHOT'O COIMPOTUBJICHUS.
2.2 Mexanuuec 5 ITonumanue CMBICJIA ¢dusnueckux | YcTHbIN
KHe 1 MOHATUH MeEXaHW4ecKas BOJHA, IEPHOJ| | OIpoc,
SJICKTpoMar BOJIHHI, JJIMHA U CKOpPOCTH BOJIHBI, | KOHTPOJIbH
HUTHBIE 3BYKOBas BOJIHA, MPUHLMKI | ast paboTa
BOJTHBI pacipocTpaHeHUs BOJH.

[Tonnmanue mpouecca B ombitax ['epua.
[IpencraBnenne mpouecca IMONYYEHUS
3JIEKTPOMArHUTHBIX BOJIH.
[IpencraBnenue naeu Teopur Makcsesia.
YcBOe€HHE NPUHLUIIOB pajHoIepesadn 1
paauonpuema.

IToHnMaHye NPUHLMIIOB PAAHOIOKALINH.
ITonumanue IIPUHLIUIIOB paboTsI
TeneBuieHUs. 3HaHWEe Mep 0e30MmacHOCTH




Ne Pazaen Tema Koua-Bo Buabl gesiTeJIbHOCTH KonTtposn DJ1eKTPOHHBIE OcHoBHbIE
n/n 4acoB (uudposbie) HAIPaBJICHUSA
o0pa3oBaTebHbIE BOCIIUTATEIbHOM
pecypcsl JAeATEeIbHOCTH U
(pyHKIHOHATBHOMI
TPaAaMOTHOCTH
IIpH paboTe CO CPEICTBAMHM CBSI3H.
2.3 OnTnka 10 Pacnio3naBanue paccenBaroIINX 1 | YCTHBIN
coOuparoIux JINH3. Haxoxnenue | ompoc,
(hOKYCHOTO pPacCTOSHHUSI W ONTHYSCKOM | MPaKTHUYCCK
CHUTBI INH3BI. as pabora,
IMocTpoeHue w300pakeHUsT B JIMH3aX | MUCHMEHHBI
3Hanue  (GOpMyJbl  TOHKOM  JIMH3BL. | il KOHTPOJIb
[IpumeHeHue ee I pemeHus 3a1a4.
3HaHUe IpUMEHEHHUS HHTep(EepEHITIH.
OO0OBbsICHEHUE TPOSIBIICHUS TUCIICPCHU.
OOBsICHEHHE 1IBETA TN ¢ TOYKU 3PCHUS
Herotona. Omnpenenenue pas3inyusi B
CKOPOCTSIX CBETA.
[Ipencrarnenue sBieHue audpaxuu.
[Ipencrasnenue yCTpOMCTBa u
MpUMEHEHUs] TU(PPAKIIMOHHON PEIIEeTKH.
Ucnons3oBanue TUPPAKITMOHHON
pEelIeTKY I U3MEPEHUS JTTUHBI BOITHBIL.
[Ipencrapnenne o MTOIICPEYHOCTH
CBETOBBIX BOJIH W MOJISIPU3AIIH CBETA.

3.1 Pa3znen 3. OCHOBBI 4 3uanue/monnmanue nocrynatop  CTO. | YcrHbli CchbUKa TSl yIUTEIIS: EcrecTtBenHOHayUYHAs
OCHOBBI crnenuaibH 3HaHue/IOHUMaHue CMBICIIA | OIpOC, bubnnoreka IJOK IPaMOTHOCTb
CrenuaJbLHOl | Ol Teopuu OTHOCUTENFHOCTH  BpeMEHH. 3HaHHWe | KOHTPOJbH | https://m.edsoo.ru/7f Tpynosoe
Teopum OTHOCHUTED IpaHul] MPUMEHUMOCTH KJIACCHYECKOH | ast paboTa 41c¢97¢ BOCIIUTAHHE,
OTHOCHUTEJIbHO | HOCTH MEXaHUKHU. HKOJIOTHYECKOE
ctH (4 ) 3HaHue/IOHUMAaHNE CMBICTIa BOCITUTAHUE,

PEIATUBUCTCKUX Q)opMyn MacCChbI n LICHHOCTH Hay4YHOI'O
SHEPruu. MMO3HAHUA

4.1 Paznen 4. OIIeMEHTBI 6 YMeHue paznvuaTh BUIBI M3Ny4eHUH M | YCTHBIA CchbUIKa ST yIUTEIIST: EcrecTBeHHOHay4YHas
KBanroBas KBaHTOBOU CIIEKTPOB. o1poc, bubmuorexka  ILIOK IPaMOTHOCTb
¢usuka (15 9) | onTukn OmnucaHnue OCHOBHBIX CBOMCTB, METOJOB | MHUCBMEHHBI | https://m.edsoo.ru/7f




n/n

Paznen
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Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTtposn

DJ1eKTPOHHBIE
(uudposbie)
o0pa3oBaTebHbIE

pecypchbl

OcHOBHbBIE
HaNpPaBJIeHUs
BOCIUTATEILHOM
JesITeJIbHOCTH H
(pyHKIHOHATBHOMI
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MONTyYeHMs, PETUCTpAlM W  0O0JACTh
MPUMEHEHUS] BCEX JHMAla3oOHOB JUTHH
BOJIH. [Tonumanue pe3ynbTaTOB
HCCIIEA0OBAHUM Ppa3IUYHBIX BHJIOB
W3JIYyUYEHHUH.

3HaHWE OCHOBHBIX MOHATHA U (OPMYII,
YMCHHUE MNPUMCHATL HUX IIPpU PEIICHHUU
3a/ad.

1 KOHTPOJIb

Crpoenue
aToma

3HaHWE CTPOCHUS aToMa 1o Pesepdopy.
[Tonumanue cmbicna moctynatoB bopa.
[IpumeHeHne uX TpU peELICHWH 3ajad.
[Ipumenenue BTOporo mnoctyjara bopa
JJIsA BbIYUCJICHHUA JJIMHBI BOJIHBI
MIOTJIOIICHHOT O KBaHTA CBeTa.
Boluncnenue JMHBI BOJHBI U3I1YyYEHHOTO
¢doToHa TpU TIepexonle aToMa ¢ Oolee
BBICOKOTO JHEPreTHYECKOT0 YPOBHS Ha
OoJree HU3KUIA.

3HaHWE OCHOBHBIX TOHATHA W (OpMYII,
YMEHUE MPUMEHATH HUX I[P PELICHUH
3ajad.

YcrHbii
ompoc,
MUCBMEHHBI
U KOHTPOJIb

ATOMHOE
SIIPO

OObsicHeHHe  (U3UUECKOrO  CMBICIA
BEIMYMHBl — TEPHOA  IOJIypacmaja.
[lpumeHeHne 3akoHa pPaAHMOAKTHBHOTO
pacnazga npu pacuete qucia
HEepAaCMaBIIMXCs saep B JIIOOOH MOMEHT
BpPEMEHHU.

YmMenue IIPUBOJIUTH
3JIEMEHTaPHBIX YaCTHII.
Penrenue 3aia4y Ha pacdeTr SHEPIUU CBS3H

siep. 3HaHWe HYKJIOHHON MOJIEIH siipa.

HIpUMEPBI

YcrHbIit
orpoc,
MUCHMEHHBI
1 KOHTPOIIb

41c¢97¢

Tpynosoe
BOCIIUTAHUE,
JKOJIOTHYECKOE
BOCIMTAaHUE,
LIECHHOCTU HayYHOT'O
IIO3HaAHUA




Ne Pazaen Tema Koua-Bo Buabl gesiTeJIbHOCTH KonTtposn DJ1eKTPOHHBIE OcHoBHbIE
n/n 4acoB (uudposbie) HAIPaBJICHUSA
o0pa3oBaTeJIbHbIE BOCHUTATEJILHOM
pecypcsl AesTeJbHOCTH H
(pyHKIHOHATBHOMI
TPAMOTHOCTH
[IpencraBnenne npomecca AeIeHUS Aapa.
3Hanune 9KOJIOTHIECKUX mpo0JieM,
CBA3aHHBIX ¢  paboOTOH  aTOMHBIX
3JIEKTPOCTaHLIMM.
[IpencraBnenue mporecca CHATE3a spa.
3HaHUEe OCHOBHBIX Mep 0Oe30MacHOCTH B
OCBOCHUH SIAEPHOM SHEPTETUKHU.
[IpencraBnenne MIPUMEHEHUS
PaMOaKTUBHBIX H30TOTIOB.
3HaHHE€ O BIUSHUM HAa OpPraHU3M
PaIMOAKTUBHBIX M3ITydeHHM.
3HaHWE OCHOBHBIX IOHATHH W (OPMYII,
YMCHHE TIPUMEHSATh WX TPU PEHICHUU
3ajad.
5.1 Pazgea 5. OJIEMEHTBI 7 VceTHBIN CcbUika ISl yIuTeIst:
JJIeMeHTBI aCTPOHOMH ompoc, bubmmoreka IL[OK
ACTPOHOMHUM | U U KOHTpOJBH | https://m.edsoo.ru/7f
u actpoduzu as pabora | 41c97c
acTpopu3uKu | K1
(79
6.1 Pa3zpgea 6. O0o001ma 4 CChUIKa JTsT yUUTeIIs:
Oo0o0uIarome | mee bubnnoreka IJOK
€ IOBTOPEeHUe | IIOBTOPEHU https://m.edsoo.ru/7f
e 41c97¢
6.2 PesepsHOE 3
BpeMs
HUTOI'O 68




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Yuebnuk «®wusuka. 10 knaccey, aBropsl Mskuies ['.4., byxosues b.b., Hapyrun B.M./Ilox pexn. [TapdenTtreBoit H.A.,

Axuunonepsoe obmectBo «M3narensctBo «lIpocBemenuney, 2022 rog.

2. YueOnuk «®Pusuka. 11 kimaccy, aBropsl Mskumies ['.41., bByxosues b.b., Yapyrua B.M./Tlox pen. [TapdentseBoit H.A.,

AxnnonepHoe ooniectBo «M3marensctBo «lIpocBemenney, 2022 rog.

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

1. ®usuka. TecToBbie 3a1anus K OCHOBHbIM yueOHukaMm. 10-11 kmacc (aBTop: H.W. 3opun).

2. ®usuka. Pa3HOypOBHEBBIE CAMOCTOSTENBHBIC U KOHTPOJIbHBIE padoThl. 10-11 knace (aBropsr: JLA. Kupuk).

3. ®usuka. Junakrnyeckue marepuaisl. 10-11 kiace (aBTopsl: A. E. Mapon, E. A. Mapon). — M.: JIpoda, 2018

4. ®uzuka. CoopHuk 3a1a4 o gusuke. 10-11 knacc (aBrop: H.A. ITapdentreBa). — M.:Ipocsemenue, 2017

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Ne HasBanwue caiita DIEeKTPOHHBIN apec
1.  [Kommekrmus [IOP http://school-collection.edu.ru
2. |Komnekuus «EcTecTBEHHOHayuUHbIE SKCIIEPUMEHTBI: (PU3HKa https://elementy.ru/catalog/t2/Fizika -
3. [Mup ¢pusuku: pU3N4ECKUl SKCIIEPUMEHT http://demo.home.nov.ru
4. Cepsep xadenpsi ob1ient puzuku puzdpaxka MI'Y: puznueckuit mpakTUKYM U JIEMOHCTpAIUN htto://genohys.Dhys.msu.ru
5.  |Ypoxku 1o MOJIeKYyIsIpHO# u3HnKe http ://marklv.narod.ru/mkt
6. ®du3uKa B aHUMAIUSX. http://ohysics.nad.ru
7.  |HTEpHET ypOKH. http://www.interneturok.ru/distancionno
8. ®du3uKa B OTKPHITOM KOJUIEIKE http://www.physics.ru
9. [azera «®usuka» U3narensckoro goma «llepBoe ceHTAOps» http://fiz.1september.ru
10.  [Komnekius «EcTecTBeHHO-HAyYHbBIE SKCIIEPUMEHTB): (PU3MKa http://experiment.edu.ru
11. BupTyanbHbIii METOANYECKHI KaOMHET yunuTelst GU3UKU U aCTPOHOMHHU http://www.gomulina.orc.ru
12. 3amaun 1o (GU3MKE C pelICHUSIMU httD://fizzzika.narod.ru
13. 3aHnMaTenbHast (pr3MKa B BOIIPOCaxX M OTBETAX: CaT 3aciy:keHHoro yunuress PO B. Enpkuna http://elkin52.narod.ru
14. 3aouHas GU3UKO-TeXHUYEcKas 1mKona npu MOTU http://www.school.mipt.ru




15. Kabunet pusuku Cankt-IleTepOyprekoii akageMus MOCTIUTIOMHOTO MTeJarorn4ecKoro http://www.edu.delfa.net
oOpa3oBaHUs

16. Kadenpa n naboparopus puzunku MHUOO http://fizkaf.narod.ru

17. KBaHT: HayYHO-TIOMYJISPHBINA (PU3UKO-MATEMATHUECKUM KypHAT http://kvant.mccme.ru

18. NudopManimoHHbIE TEXHOJIOTHH B MpenoaaBanuu ¢Gus3uku: caut U. 5. dununmnoBoii http://ifilip.narod.ru

19. KrnaccHas gusuka: cait yuurens usuku E. A. bannunoit http://class-fizika.narod.ru

20. Kpatkuii cipaBoYHUK 10 (hU3UKE http://www.physics.vir.ru

21. Mup Gusuku: GU3NIECKUN IKCIIEPUMEHT http://demo.home.nov.ru

22. O6pazoBatenbHblil cepBep «OnTHKa http://optics.ifmo.ru

23. OOyuaroniye TpEXypoBHEBbIE TECTHI 110 pu3nke: cailT B. U. Perenbmana http://www.physics-regelman.com
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