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INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma o xumuu Aiis 8-9 ki1accoB SIBISETCS COCTABHOM 4acThI0 OCHOBHOM
o0pa3oBaTenbHOM porpaMMbl OCHOBHOTO 0011ero oopaszoBanus (OOIT OO0) MAOY COILI Ne
48 ropona TroMeHHU 1 cocTaBieHa HAa OCHOBE:

1. 3akona P® «O6 obpazoBanuu B Poccuiickoit deneparmm» ot 29.12.2012 Ne273-03
(B IEHCTBYIOIICH peaKIlim);

2. [Ilpukaza MunnpocBemenuss Poccun «O  denepalbHOM ToCyAapCTBEHHOM
00pa30BaTeIbHOM CTaHapPTe OCHOBHOTO 0011ero oopazoBanus ot 31.05.2021 Ne287;

3. Ilpukazom MunucrepctBa npocseuienust Poccuiickoit @eaepannu ot 18.07.2022 No
568 «O BHeceHMH M3MEHEHUU B (eepalbHbIN TOCYAapCTBEHHBIM 00pa30BaTelbHBIA CTaHAAPT
OCHOBHOTO 00mIero oOpa3oBaHMs, YTBEPKICHHBIM MPUKA30M MHHHCTEPCTBA IPOCBEIICHUS
Poccuiickoit ®enepanuu ot 31 mast 20211, No287».

4.Ilpukasa Munnpocsemenus Poccun ot 18.05.2023r. Ne 370 «O6 yrBepxkaeHUU
benepanbHON 00pa30BaTENBHON MPOTrPAMMBbI OCHOBHOTO 00111er0 00pa30oBaHUs.

5 Ipukaza MunucrepctBa npocsenieHus PO «[lopsiok opraHu3aiii U OCYIIeCTBICHUS
00pa3oBaTenbHON  JEeSITeNbHOCTH IO OCHOBHBIM  0011e00pa3oBaTelbHBIM _IpOorpaMMaM -
00pa3oBaTelbHbIM IpOrpaMMaM HayaJIbHOTO OOIIEro, OCHOBHOIO OOIIEro M CPEIHEro oOuiero
o0Opa3oBaHus, YTBEPXKJICHHBIA MpHKa3zoM MuHHCTEpcTBa 00pazoBaHus W Hayku Poccuiickoi
Deneparyn oT 22.03.2021 1. No 115» (B IeHCTBYIOIIEH pelaKIINN);

6. IMpukaza MunuctepctBa npocsemienus Poccun ot 07.10.2022 Ne888 «O BHeceHUU
u3MeHeHud B [lopamok opraHuzanuy M OCYIIECTBIECHUS OOpa30BaTEIbHON JIEATEIHHOCTH IO
OCHOBHBIM 00pa30BaTeIbHBIM MpPOrpaMMaM - OOpa30BaTEIBHBIM IMPOTPaMMaM HAdaJIbHOTO
00I111er0, OCHOBHOT'O OOIIIET0 U CpeAHEro o0Iero oopa3oBaHus;

7. Ilpukaza MunucrepctBa mnpocsemeHuss Poccum ot 02.08.2022 Ne 653 «OO0
YTBEPKACHUH (eIepaATbHOTO MIEPEUHS ANEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX
K HWCIOJb30BAHUIO TPU  pead3allid  HMEIONUMX  TOCYJAapCTBEHHYIO  aKKPEIUTAIHIO
oOpazoBatenbHbIX porpamm HOO, OO0, COOv;

8. Ilporpamma Bocniutanuss MAOY COILI Ne48 ropona Tromenu;

9. VYuebnoro mana MAOY COI Ne48 ropona TromeHH, yTBEp>KAEHHOTO MPHUKA30M
MAOY COLI Ne 48 ropona Tromenu ot 01.06.2023r. Ne 103;

10. TIlonoxenus o pabouux MporpamMmax Mo Y4eOHOMY MpeaMeTy IeJaroros,
yrBepkaeHHoro npukazoMm MAOY COII Ne48 ropona Tromenu ot 30.08.2023 1. Neo 144;

11. denpepanbHOlt paboyeil MporpaMMbl OCHOBHOTO OOIIET0 00pa3zoBaHUsl «XUMHUS»
(6a30BEIi ypoBeHB) s 8-9 KITaccoB.

IIporpamma 1o XuMUM Aa€T TpEACTaBICHHE O MLEJsIX, OOIIel cTpaTeruu oO0ydeHus,
BOCIIUTAHHUST W Pa3BUTHA OOYYAIOIIUXCS CPENCTBAMH YYeOHOTO TpPEAMETa, YCTaHABIUBACT
o0s13aTeNIbHOE TMPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHHe ero mo Kiaccam u
CTPYKTYPHUPOBAHUE TI0 pa3ziesiaM u TeMaM IPOTPaMMBbI TI0 XUMHH, ONPEACIISIeT KOJTNIEeCTBCHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEeMYI0 I0CIIe0BaTeNbHOCTh
U3YUEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JTOTHMKH Y9eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaensieT BO3MOXKHOCTH peaMeTa JUls
peanu3anyy TpeOOBaHUH K pe3ylibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbI Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKKe TpeOOBaHMIA K pe3yabTaTaM 00ydeHHUS XUMUU
Ha YpOBHE LeNed H3ydeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOU
JIEATETLHOCTH 00YUYaOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJEPIKAHMS.

Jis peanu3anuu MporpaMMbl HCIIONB3YIOTCS yueOHMKH Xumusi, 8-9 kmacc/ Pymsutuc
I'.E., ®enpaman O.I'., «M3gaTensctBO «lIpocBemenune»




OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMUS»
3HaHUE XUMHUH CIY)KHUT OCHOBOU JUIsi JOPMUPOBAHUS MHUPOBO33PEHHS 00YUAIOLIETOCS, €ro
IpEeCTaBICHUN O MAaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUEH
IPEICTaBICHUS O B3aUMOIIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B IPUPOJIE, O MYTAX
pelieHuss I00adbHBIX IMPOOJIEM yCTOMYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U KOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel U (YHKIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YJaroLIuxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHOH  y4eOHOH  JeSTeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
npodeccuoHaIbHOMN 1S TeITbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIAIBIBACT OCHOBBI IIEIOCTHOTO
B3IJIS11a HA €JUHCTBO MIPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TalloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaroumxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOro TNpeaAMeTa, KOTOPBIM SBISETCS TMeJaroruvyeckyd aJanTHPOBAaHHBIM OTPAKEHUEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUSI OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroIMUMUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTaHUYECKON XUMUH.

CrtpykTypa cozaep:kaHMsl MPOTrpaMMbl MO XMMHM c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHHe CKJIQAbIBACTCS M3 CHUCTEMbI MOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIENOBATEIBHOTO Pa3BUTHs 3HAHWN Ha OCHOBE
TEOPETHYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IpEeJCTaBIEHUN 00 AJIEKTPOIUTUUECKON AUCCOMAIIMM BELIECTB B pACTBOPAX.

Teopernueckne 3HAHUS PAaCCMATPUBAOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIHUU OOBSACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHUs] N3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHpPAa B JIOTUKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
INPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

[Tpu u3yueHnH XUMUU TPOUCXOIUT (HYOPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAYKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON EATETLHOCTH YeJIOBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU



CHUCTEMBbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
IPUOOILIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GOpMHpPOBAaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M HMX IPUMEHEHMH B Yy4eOHO-
IIO3HABATEJILHOM U y4yeOHO-UCCIIE0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIECTBAMHU B [TIOBCEIHEBHOM JKU3HH.

HEJAU U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMUS»

[Ipy u3ydyeHUH XUMUU HA YpOBHE OCHOBHOI'O OOILEro OOpa30BaHUs Ba)XHOE 3HAUYCHUE
PUOOPETHN TaKUE LIETH, KaK:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHHsS Ha CHCTEMaTHYECKOe MpUOOILIEHHE O00ydaroluxcs K
CaMOCTOATEJIBHOM ~ ITO3HABATEJIBHOW  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO03HAHUA,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaAIOIIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHUS, KIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHII ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JIMYHBIX BUAOB JAESITEIBHOCTH;

— ¢GopmupoBanue o61Iel PYHKIMOHATBHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBICHUS OKPY)KAIOLIEr0 MHUpPA, UCHOJb3ys 3HAHUSA U
OMbIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX MpPU pELIeHUH MpoldieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (popMupoBaHue y 00y4aromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJIOTUYECKH II€JIeCOO0pa3HOTO MOBEACHHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpensl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHs OOILEYEIOBEYECKHX LEHHOCTEeH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JJalbHENIIEero o0yyeHusl.

MECTO YYEGBHOT O NIPEJIMETA «XUMMUS1» B YUEBHOM IIJIAHE

OO01ee 4uCiIo 4acoB, OTBEACHHBIX I M3yYEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kimacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

U3 nux 8 uacos 3a 2 200a oOyuenus 6videleHO HA NPOBedeHUe OYEHOUHbIX NPoyeoyp
svidensiemcsi He bonee 10% om ececo obvema yuebHoeo epemenu (nucomo Munnpoceeujers
Poccuu Ne CK-228/03 u Pocoopraozopa Ne 01.169/08-01 om 06.08.2021): na nposedenue
KOHmMpOoabhblx pabom 8 8 knacce — 4 uaca, 6 9 knacce — 4 uaca.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»

8 KJIACC
IlepBoHayajbHbIC XHMHYECKHE NOHATHS



[Ipenmer xumuu. Posib XMMUM B KW3HU 4YE€JIOBEKa. XHUMHSI B CUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus] CMECei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE dJIeMEHThl. CHUMBOJIBI XHMHUYECKHUX HJIEMEHTOB.
[IpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBas J10Ji1 XUMHYECKOI'0 2JIEMEHTA B COSIUHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacyérol mo popmysiam XUMHUYECKUX COCTUHEHUH.

O®uznyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCYIIOH, MpaBWIaMU PabOTHI B J1a0OpaTopuu M MpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, M3yYEHHE U onucaHue (U3NYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBJIeHuEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MEJa C KMCIOTOMN) IBJIEHUH, HaOII01eHNE
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMoOJCHCTBUE keie3a ¢ pactBopoM conu menu (II), mszydenwme crocoOoB
paszienieHns CMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISLIMS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHUCaHHE
pE3yJbTAaTOB IPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHME
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeLeCTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJydeHUs KUCIOpoJa B Jlaboparopuu U
npoMbIIeHHOCTH. KpyroBopoT kucioponaa B mpupoje. O30H — alIoTporHas MOAU(PUKAIUS
KHCIIOpO/Ia.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKHE peakuuH. TOImauBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT uM mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOE,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIoco0b! momydeHus. Kucinotel u conu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Haceimennsie u
HEHACBILICHHbIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTtBope. XuMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOJIHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss OKcHIOB:
cojieoOpa3ymomnue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronue. Homenknatypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydeHue okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWW: WIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kuciot. Ousndyeckue U1 XUMHUECKUE
cBoicTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJIEH.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNICHUE COIEpKaHMsI KHCIOpoJa B BO3/yXe, NOJIydeHHue, cooupanue,
pacro3HaBaHUE W HM3YUYECHHUE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MPEKpalleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHHue), B3auMojeucTBHUE Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOMIOACHHE 00pa3IIOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), WCCICAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3anmojeiicteust okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeTalaMH,
peaKuuii HEUTpaIu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuognyeckass cucrema xumMuyeckux diemenros /. M.
MenpesneeBa. CtpoeHue aToM0OB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiuun

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX JIEMEHTOB (IIETIOYHBIC U MIETOYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCHIBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4yeckux siemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3MUECKUNA CMBICIT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPHO/Ia U TPYIIIIHI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX szxep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTa IO €ro IMOJO0XKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akona u Ilepuognueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbIi U IpakIaHKH.

Xumuueckas CBA3b. KoBanentnas (monsipHast " HEMoJIsIpHast) CBA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienus. OKUCITUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. I[Ipouecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIN.



Xumuueckuii IKCnepumMeHm:

U3ydeHHe OOpa3lOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILEJIO0YEH, POBEIEHUE OIBITOB, WILIIOCTPUPYIOIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHHUS).

Meoscnpeomemnuwie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 KJlacce OCYLIECTBIISETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO01mue ecTecTBEHHO--HAy4YHbIE MOHATUSA: HAY4YHBIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®u3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEIIeCTBO, TeJI0, O0bEM, arperaTHoOe
COCTOSIHME BEUIECTBA, ra3, (PM3MYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUsS, KOCMOC, IUIAHETHI,
383151, ComHile.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepmoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIblUs U UX COEAMHEHUH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leproandeckoli CuCTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOM CBSI3U. THUIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBa OT THUIMA KPUCTAUIMYECKOM PEmETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHWYECKHX COEIMHEHHM, TreHeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO yYacTHIO KaTaiu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsiTe o ckopocTH xuMuyecko peakuuu. [loHsarve 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. I[loHsTHE O XuUMHUYECKOM paBHOBecHMH. DaKTOPHI, BIMSIONIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBleHHWE YPaBHEHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO/1a IIEKTPOHHOT0 OanaHca.

Teopust AAEKTPOTUTAYECKON AUCCOIUALNK. DJIEKTPOIUTHI U HEAIEKTPOIUThL. KaTHOHBI,
aHWOHBl. MeXaHu3M JHCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BHJIAMH XUMHUYECKOM CBS3U.
Crenens aucconuanuu. CUIBHBIC U CIIA0BIC DIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHs NMPOTEKaHUs PEaKIMii HOHHOTO OOMEeHa, TIOJHbBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMSI peakuuii. CBOMCTBAa KHCIOT, OCHOBAHUN U COJIEM B CBETE



MpEJCTaBICHU 00 3IEKTPOIUTUYECKON aucconumanui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBUS PA3JINYHBIX
(akTOpOB, MCCIEIOBAaHUE AIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoOIlecca AMCCOLMAIIUN
KHUCJIOT, IIeJo4Yed W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MAaTEpUANIOB), IPOBEICHUE
OTBITOB, WLIIOCTPUPYIOIIMUX IMPHU3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHEe, peakUuu pas3iokKEeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OO0mass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CtpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTaUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. Baknenme Xiaopuabl
U UX HaXO0XJICHUE B IPUPO/IE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpPOA, CTpoeHHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHEe M XMMHUYECKHE CBOMCTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJay4deHus cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KadeCTBEHHAsl peakiys Ha cyibdar-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALICHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCcTpaHeHHWe B NpuUpoje, (GHU3UYECKUue Hu
XuMH4ueckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMHUakK, ero pu3andyeckue 1 XuMHUYECKre
CBOICTBa, noydeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0OmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puszndeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
bu3nvecKkue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmoms3oBaHue ¢ochaToB B KadecTBe
MUHEpaIbHBIX YI0OpECHHI.

OOmas xapakrepuctuka 3JeMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEpOJ, alUIOTPOIHbIE MOTU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIECKrne cBoicTBa. AncopOius. KpyroBopot yriepona B mpupo/ie.



Oxcuapl yraepona, UX pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHICTBHE Ha JKUBbIE OPTaHU3MBI,
NOJy4eHUE U IPUMEHEHHE. DKOJIOTHYEeCKHUe MPOoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI00ANILHOTO TOTEIUICHHUS KJIMMAaTta, MapHUKOBBIN 3QQeKT. YroibHas KHcIoTa U e
CONM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHbL.  Vcnonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanpHbIe TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIIIepoja
(MeTaH, 3TaH, ATWJEH, AalUETUJIEH, ATAHOJ, IJIMLEPHH, YKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJb B OBITY U MPOMBILIUIEHHOCTH. [IOHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHuss B mnpupone. OOmmue mpencraBienus o0 okcuae kpemuus (IV) u
KpeMHHEBOH KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XUMHUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHHUH (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TaJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEepHUaoB), HaOdIofeHHWEe Tpouecca OOYIJIMBaHUS caxapa MOJA  JIEHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOI0JIeHUuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MUYECKMMM CBOMCTBAMHU a30Ta, gocdopa M MX COETMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHNUH,
Hojy4eHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHMMOJECHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJENel KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, coOupaHue, paclio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKAaT-HOHBl W W3Y4YEHHE MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHHE C MpPOIyKIHUEHN
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PEUIEHHE 3KCIEPUMEHTANIBHBIX 3ahad Mo TeMme «BaxHeimue
HEMETAJUJIbl U UX COCTUMHEHUS.

Metanbl M X cOeIMHEHUS

OOmast xapakTepUCTUKA XHWMHUYECKHX JJIEMEHTOB — METAJIOB HAa OCHOBAHHUU HX
nosioxkenus B [lepuonnueckoi cucreme xumudeckux anemeHToB 1. 1. Menneneesa u crpoeHus
atomoB. CTpoeHuMe MeTalioB. MeTtajuiMueckass CBA3b M MeTaJUIMYecKas KpHCTasIndyeckas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HAOpsHKEHW MeTauioB. DU3WYECKMEe U XUMHUYECKHUE
cBoiicTBa MeTayuioB. OO1IHMe crocoOb! MmosyyeHust MeTaioB. [IoHsATHE O KOPPO3HM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyT'yH, JIOPATIOMUHNAN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.



[Ilenounbie MeTauibl: ookeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1€MEHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckue u XUMHUUYECKUE
cBoOMCTBa (Ha mpuMepe HaTpust U Kaust). OKCUIBI U TUAPOKCHUJIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAUIBI MarHUW M KalblUi: mosiokeHue B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHueneeBa, CTpOCHUE UX aTOMOB, HAaXxOXICHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusa M Kajblus. BaxkHeume coeInHEHUs
KaJIbIHS (OKCHI, THAPOKCHUI, COJn). JKECTKOCTH BOABI U CITOCOOKI €€ YCTpaHEHUS.

AnmtoMuHuii: nonoxkenue B llepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenieneeBa, CTpOCHHE aTOMa, HaXOXJACHHUE B Npupoje. Puznueckue U XMMUYECKUE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucteMe XuMU4Yeckux isnemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoAeHUEe B npupojae. Ouznueckue 1 XMMUUYECKUE CBOMCTBA
xene3a. Oxkcunbl, rugpokcuasl u conu xenesa (II) u xenmesza (III), ux cocras, cBoiicTBa u
MOJIy4CHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, HUX (DU3WYCCKUMH CBOMCTBAMH,
U3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOJb30BaHUE BHUACOMATEPHUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCUJIA KAJIBIUs U HATPHUS C BOAOW (BO3MOYKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHUE CBOMCTB JKECTKOM BOJBI, IpoIlecca TOPEHUS XKeile3a B
Kucioposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUICOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (1) u xenesza
(I1I), meau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaibliusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHerIe MeTaJTbl U UX COSITMHEHUS.

XuMus M OKpyxaoLas cpeaa

BemectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momorip Mpu XUMHUYECKHX OXOTrax u
OTPAaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeaeabHas 0MyCcTUMast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3oB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEpHAIBI).

Mestcnpeomemnuwie céasu

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIA (akKT, TUMOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KITacCUpUKaLUS, MEPUOIUYHOCTb, HaOJII0ICHHE, AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOJIOTHUSI, MATCPHUAITHI.

®uszuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, DJICKTPUUYECKUW 3apsii, NPOBOAHUKH, TMOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMIETKA, CIUIaBbl, (U3HUYECKHE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJIHIIE.



buonorus: dorocuHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEpATIbHBIC YIOOpECHHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BECIICCTBA.

I'eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mmiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0YYEHHUsI XMMUHU B €UHCTBE YUEOHOI M BOCIIUTATEIBHOMN JCATEIHHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUMCKHMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMH, NIPUHATHIMH B OOIIECTBE NMpaBHJIaMU M HOPMaMH ITOBEICHHS H
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COIMATM3AINN 00yIarOIIUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3MTHBHBIX IIEHHOCTHBIX OPHEHTAIMH W PACIIMPEHHE ONbITa JCATEIHHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[ICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HAcJEIUI0, NMOHMMAaHHUsS 3HAUYEHHS XMMHYECKOW HayKH B JKU3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpManueid o0 MepeoBhIX JOCTHKECHUSX M OTKPBITHSIX
MHPOBOH M OTEUECTBEHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPE/ICTaBICHNS O COLUMAIBHBIX HOPMax W MPaBWIAX MEKJINYHOCTHBIX OTHOIICHHH B
KOJJICKTHBE, ~ KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HUCCIIEeIOBATENIbCKON, TBOPUECKOW W JAPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOI COBMECTHOI JIESTENBHOCTH MTPH BBIITOJHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBINIOJTHEHUH XUMHYECKHX OKCIIEPHMEHTOB, CO3AaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aHMMOIIOMOIIM B TPOIECCE ATON y4eOHOW HEATEITbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJCHHE M IOCTYNKH CBOMX TOBAapHIIEH C TO3UIMH HPABCTBEHHBIX H
NPaBOBBIX HOPM C Y4ETOM OCO3HAHHS MOCJIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHYECKHE TPEACTABICHHS O BENIECTBE M  XUMHYECKOW  PEaKIIHH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH WM COCTABIISIONINE OCHOBY JIJIS
NOHUMAaHHsI ~ CYIIHOCTM HAy4YHOW KapTUHBI MHpa, NpEACTaBlIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOIBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOJHOM CpPEelIoi, O poiH
XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

NO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIC HAa MOJYYCHHUE HOBBIX 3HAHUM MO XUMHH,
HEOOXOIMMBbIC sl OOBSCHEHUS HAOIIOJaeMbIX MPOIIECCOB W SBJICHHWH, ITO3HABATEIbHOM,
UH()OPMAIIMOHHOW U YHATATEILCKOW KYJIBTYPhI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIILHON paOOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOH JINTEpaTypoH, JOCTYIMHBIMH TEXHHYECKUMH CPEICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYCHMIO M TO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
camM000pa30BaHMIO, MTPOCKTHONH M HCCIENOBATEIbCKON JEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B AaJbHEHIIEM;



4) ¢popMHUpPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHUE MOCIEACTBHI W HEMPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJFOACHUS
npaBuil 0€30MacHOCTU MpH OOpallleHMH € XMMHYECKHMHU BEIIeCTBAaMH B OBITY W peallbHOMN
KU3HU;

5) TPy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY H3YUEHUIO MPOoQeccHii U Tpyaa pa3iIudyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPHUMEHEHUs
NPEIMETHBIX 3HAHWW 10 XUMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAIBHOW TPACKTOPUU
MPOJO/DKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU NIeATEIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHLCS B MPOGECCHOHATIBHON CPEIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

OKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHONICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHSI TIPAaBHII O€30TIaCHOTO MOBEACHHSI TP pa0dOTe ¢ BEIIECTBAMH,
a TaK)KE B CUTYaIUAX, YIPOKAIOIINX 370POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEeH MPUPOAHON CPEIOi, sl TOBHIIICHUS YPOBHS dKOJIOTHYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJOTHUYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMATIBLHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHSs, MPUHITUI, THIOTe3a, (aKT, CHCTEMA,
MPOILIECC, IKCTIEPUMEHT U JPYTOe.), KOTOPbIE UCTONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJATHBHBIC), KOTOpbIe 00ecnednBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble Jiornueckme A1eCTBUSA:

YMEHHSI HCIOJB30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHWUW 3HAHWMU:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHSATHA (BBIACNATh MX XapakTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 OOBSICHEHUS
OTJICNbHBIX (DAKTOB W SIBJICHWW, BBIOMPATh OCHOBAaHUS W KPUTEPHH I KJIACCH(PHUKAITUU
XUMHUYECKHX BEIIECTB M XMMHUSCKUX PEaKIUi, YCTAHABIIUBATH MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MEXy O0BEKTaMHU U3YUCHUsI, CTPOUTH JIOTHUECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIC,
0 aHAJIOTHH ), AeNIaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B Mpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbBIE B XHMHH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
xuMu4eckas ¢GopMylia W ypaBHEHHE XUMHYECKOW peakuud — TPU pPElIeHud Yy4eOHO-
MO3HABATENbHBIX 3334, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIBIATH U



XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YyYae€MBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYHMHHO-CIICACTBCHHBIC CBSI3H U
MPOTUBOPEUMS B M3y4aEMBIX IIPOIECCAX U SBICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeliCTBHSA.

YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIOTE3BI IO MPOBEPKE TMPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO yYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpPOBaTh OOOOIICHHMS M BBIBOJLI MO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
HCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOICTAHHOM padoTe.

Pabora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX BUIO0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJICP)KAaHMS, CIPaBOYHBIC TOCOOWS, pecypchl MHTepHETa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMaAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHCHUS Y4COHBIX M TO3HABATEIBHBIX 337144
OTpeACIEHHOTO THIA, MPUOOPETCHHWE OINBITA B OOJIACTH WCIOJIL30BaHUS WH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpMY MpencTaBICHUS
uH(pOPMAIM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku 1 UX KOMOUHAIUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B TpoIllecce Y4eOHON W HCCIeI0BaTENbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU MTPOMBIIIIEHHOCTH, CETLCKOTO X034ICTBa M TpaHCTIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TeHCTBUSL:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBIMTOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIIATE MOJMydEeHHBIC PE3yJIbTaThl MO3HABATEIIBHOM JIEITeILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIUI0 PEe3yIbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
DKCIIEPUMEHTa (J1abOpaTOpPHOTO OMbBITa, JAOOPATOPHOM pabOTHI MO WCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI Y9eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IMO3HABATEIILHON U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
00X MHTEPECOB U COTJIAaCOBaHMS TMO3UIUH (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBHIE
IITYPMBI», KOOPJAWHAIMS COBMECTHBIX JCHCTBHIA, ONPEICICHIEe KPUTEPHUEB IO OIICHKE KauyecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJIbHbIE y4eOHbIEe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO ONMPEENSITh EeNU ACSITeIbHOCTH, IJIAaHHPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTh, BBIOMPATH
HanOosiee 3¢G(dEKTUBHBIE CMOCOOBI  pemIeHHWs Y4eOHBIX M TMO3HABATENbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISTh WM KOPPEKTUPOBATH MPEAJIOKEHHBIA AJITOPUTM JEHCTBUHN MpU
BBITIOJTHEHUH 33JaHUM C Y4€TOM TMIOJIYYCHHS HOBBIX 3HAHMM 00 H3ydyaeMbIX OOBEKTaxX —



BEILECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBUE MOJYYEHHOI'O pE3yibTaTa 3asBICHHOW LIEIH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUU 3aJIaHUM.

HPEAMETHBLIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPe3yabTAaTOB [0 OCBOCHHIO O0S3aTEIBHOTO COACpKAHMUS,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil paboueil mporpaMMoi, BBIIEISIOT: OCBOEHHBIE
0o0y4aromMMHUCsT HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHCcTBHMH, cnenuduyeckue s
OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETAU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

K xonny oOyuenus B 8 Kjacce mpeaMeTHbIE pe3ysbTaThl Ha ©a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATHUN: aTOM, MOJEKYyJa, XUMUYECKHM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JOJS XHUMHYECKOTO
DJIEMEHTAa B COCIMHEHHWH, MOJSIPHBIH OO0BEM, OKCHMA, KHCIOTa, OCHOBaHHUE, COIb,
AIIEKTPOOTPHIATEIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peaKkuii: peakiuu COeIMHEHUs, PEaKIIUU Pa3I0KEeHHs, peaKIIMK 3aMEIICHUs, PeaKlIuu
o0MeHa, 9K30- U SHAOTEPMUUYECKUE PEAKIIUH, TETIOBOM 2PEKT peakuuu, Sapo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJISIpHAS M HEMOJsIpHAasl KOBAJICHTHAsl CBS3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalMsl) B paCTBOPE;
WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHSATHH W MPUMCHSITH JTH
MOHSITHS TIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTIpeNIeNIATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHApHBIX COCNWHEHUSX, CTEICHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl ¥ MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

packpeiBath cmbici Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPHPOBATH
MOHMMaHHUE TEPUOTUIECKON 3aBUCHMOCTH CBOWMCTB XMMHUYECKHX DJIEMEHTOB OT HX
nojoxenus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOTaJipo;
OMKCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ileprogudeckoir CUCTEMBI
XUMHUYECKHX JJIEMEHTOB: pa3NuyaTh MOHSATUS «TJIaBHas moArpymma (A-rpymma)» u
«mmobounast moxarpymnma (b-rpymma)», Manaeie W OOdbIIHE TEPUOMBI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemenToB [I. M. MeHeneeBa» ¢ YMCIOBBIMH XapaKTEpPUCTHUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SIM);

KJIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHMYECKHUE BEIECTBA, XUMUYICCKUE
peakiuu (IO YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
addexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA BEIECTB PA3THYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITHUl;



MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B Pa3JIUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (opMylie COeTUHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JEITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAaCcCU()UKALUIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBS3€H — Il M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTeCTBEHHO-Hay4YHbIE ~ METOJAbl  MO3HaHWs  —  HaAONMIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyI0M U  1abopaToOpHBIM
o0opy/ioBaHHEM, a TaKXe IMpaBWIaM OOpaIIeHUs C BEHICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJA), IMPUTOTOBICHHIO
pacTBOPOB € OMNpPENEIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEILIECTBA, MIIAHUPOBATH
Y MPOBOJIUTh XMMUYECKUE IKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAIICNH, METHIIOPAHXK U JPyTHE).

K koniy oOyuenus B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHATUH: XUMHUYECKHHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIECHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P PEKT peaklnu, MOJb, MOJSPHbBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUh HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pPEaKluHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKUCIHUTEIb,  BOCCTAaHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIn4ecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NpPEIeNbHO JIOIyCTHMas
koHueHTpanus [1JIK BeniecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSITHS TIPU ONTUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJIHMKY JJISi COCTaBlIeHHMS (OpMya BeELIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUM;

ONpEACNATh BaJ€HTHOCTh M CTENEHb OKUCICHMS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaccy COoelMHEHHH Mo (opmynam, BHJ XMMUYECKOH CBS3M (KOBaJEeHTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKON
dbopMmyre, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COENMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbIch [lepuonnueckoro 3akona [I. . MeHneneeBa U 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMCHIBATh U XapaKTepu30BaTh TabauuHyo Gopmy Ilepuonndeckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noAarpynna (A-
rpynna)» u «nobouyHas mnoxarpynmna (b-rpynma)», manble W OonblIve MEPUOABI,
COOTHOCUTHb 0003HAu€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKOM Talnuue, C
YHMCJIOBBIMHM XapaKTEPUCTHUKAMH CTPOEHMsI aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U



3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPEENCHHE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MaJbIX IIEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIMPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIMEe M cHeuuduyecKkue XUMHUYECKHE CBOMCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOUUALMU KHUCIIOT, HIEJI0UYEH U COJIEH,
IIOJIHBIE U COKpALIEHHbIE YPAaBHEHUS! PEAKIM MOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
HOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BelLleCTBaMU
pas3INYHbBIX KJIACCOB;

PacKphIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKLui;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XHUMHUYECKOT0 AJIEMEHTA 0 (hOpMyJie COEJUHEHHS], MACCOBYIO JI0JIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKIty;

coOnrofarh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyIoM M JabOpaTopHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMU 110 BBIIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OMBITOB MO MOTYYEHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro ra3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTEIBLHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Y4YEHMs] CBOWCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAaHUS — HaONIOJIeHHWEe, W3MEPEeHHEe, MOJEINPOBAHUE,
SKCIIEPUMEHT (peajbHbIM U MBICICHHBIN).



TeMaTHyecKoe IJIAHUPOBAHHKE ¢ YKAZAHHUEM : KOJHYECTBA aAKAJeMHYECKNX YACOB, OTBOAMMBIX HA OCBOE€HHE KAKI0M TE€MBI,

HCN0JL30BaHus 110 ToH Teme DOP niau HOP, aBasiionmxcst y4e0HO-MeTOANIECKHMHI MATEePHAJIAMH BOCINTATEILHOI0 KOMIIOHEHTA

8 knacc (68 uacoes)

Ne Paszpen Tema Koua- Buasl gesareibHOCTH KonTtpoan DJIeKTPOHHBIE OcHoBHBIE
n/n BO (uudposbie) HanpaBJIeHUs
4acoB o0pa3oBaTeJbHbIe | BOCHUTATEJIbHON
pecypcbl JAeATeIbHOCTH U
yHkuuoHaIBHOI
TPAMOTHOCTH
11 Paznean 1. Xumust — 5 Paznuuates mpeaMeThsl u3ydeHus YcrHbIi Cepuika i yaurenst: | EcrecTBeHHOHAy4HA
ITepBoHayaabHbIe | BakHAs 00JACTh ©CTECTBCHHBIX HAYK, TTOHITH ompoc, bubmuorexka I[OK 1 [PaMOTHOCTb
XHMHYECKHE €CTECTBO3HAHHUSA U «aTOM», «MOJIEKYJIa», «XMMHUYECKNH | mpakTudeckas | https://m.eds00.ru/7 | Tlarpuoruueckoe
nouaTus (54) MIPaKTHYECKOH JIIEMEHTY, KHOH», «IaCTUIIAY, paborta f41837c
Hgﬂem,mcm CHHJEKCY, «Ko3(pDHULIMeHT», «cXeMa 3BCOTCel;I:I(TIaeI;Ez;
YeoBeKa XI/IMI/I‘IQCKOI/:I peaKiumny, «ypaBHEHHUE BOCIHTAHHE,
XUMUYECKOH peaKiuin. _ TpyROEOE
1.2 BemectBa 15 HaGmromaTh CBOMCTBA BEILECTB U WX | Y CTHBIN CchbUIKa 71 y9IUTeIIS: BOCITHTAHIC
XUMUYICCKHC M3MEHEHUSI B XOJ€ XHUMHUYECKUX | OMpOC, bubnuoreka I1IOK ’
. ) [EHHOCTH HAyYHOT'O
peakun peakiyii, pu3nIecKre 1 XUMUYecKue | KoHTposibHas | https://m.edsoo.ru/7
MPEBpaICHUs HM3y4aeMbIX BEIIECTB. | paboTa f41837c TO3HaHHA

YuuTeCs NPOBOJUTH XUMUYECKHUU
9KCIIEPUMEHT. HUccnenoBate
CBOIMCTBA  W3yYaeMBIX  BEIECTB.
CoOmoiaTh ~ TpaBWIa  TEXHHUKH
0e30MacHOCTH. Omnpenensars
MpU3HAKKM XUMHUYECKHX PpEeaKIu,
OTHOCHUTENIbHYI0O aTOMHYIO Maccy H
BaJICHTHOCTh  JJIEMEHTOB, COCTaB
MPOCTEUIINX COCAMHEHUM Mo HuX

XUMHUYECKUM tdhopmymnam.
DuKkcupoBaTh B TeTpaau
HaOJronaemble MIpU3HAKU
XUMHUYECKUX peaklui, 3agaHuil mo
TTOUCKY croco6oB M3MEPEeHHS
HEKOTOPBIX (buznveckux




Ne Paznen Tema Koua- Buabl gesiTe IbHOCTH KonTtpoan DJ1eKTPOHHBIE OcHOBHBIE

n/n BO (uudposbIe) HAINPABJICHHUSA

4acoB o0pa3oBaTe/ibHbIE | BOCIHMTATEJILHOW

pecypcsbl JNeATeTLHOCTH U

(pyHKIHMOHATBHOM

TPAMOTHOCTH
XapaKTePHUCTHK, Hanpumep,
pasMepoB MallbIX OOBEKTOB (BOJIOC,
MPOBOJIOKA), YAaJNEHHBIX OOBEKTOB,
OONBIIMX  pPACCTOSIHUH,  MaJbIX
MPOMEKYTKOB BpEMEHHU.
Ob6cyxnenue MpeiaracMbIX
croco0oB.

21 Paznen 2. Bosnyx. 6 HabGmonenne w  wHTEpHpeTarws | Y CTHBIA Ccebuika aiis EctecTBenHOHay4HA
Baxueitmue Kucnopon. OMBITOB, CBUJIECTENBCTBYIOIIUX 00 | ompoc, YUUTENS: s TPAaMOTHOCTb
NpeACcTABUTEIN [onsitne 06 ATOMHO-MOJICKYJISIPHOM ~ CTPOEHHH | chbMeHHbIH | bubnuorexa LJOK TpymoBoe
HEOPraHMYecKHX | OKCHJIax BEIIIECTBA: OIBITBI C PAaCTBOPEHHUEM | KOHTPOJb https://m.edsoo.ru/7 BOCTIUTAHHE,
BemrecTB (304) PasiMYHBIX  BELIECTB B BOJC. f41837c 5KOJNIOFHUECKOe

Y4uTbCSI MPOBOIUTH XUMHYECKUH BOCIIHTAHHE,
SKCIIEPHMEHT. Hccnenosarb HEHHOCTH HAYTHOTO
CBOWCTBA  W3y4YaeMbIX  BEINCCTB. LO3HAMMS
CobnromaT  mpaBWiIa  TEXHHUKH
0e30MacHOCTH.
2.2 Bomopon. 8 YYuThCS TNPOBOJUTH XWUMHUYECKHUM | Y CTHBIN Ccolika st
[onsiTe o IKCTICPUMEHT. HUccnenorats | ompoc, YUUTENS:
KHCJIOTaX MU COJIX CBOWCTBA  W3y4yaeMbIX  BeIIECTB. | mpakTuueckas | bubmmoreka [[OK
CoOronaTe  MpaBWiIa  TEXHHWKH | paboTa https://m.edsoo.ru/7
0€30MaCHOCTH. f41837c
2.3 Boga. PacTBopsr. 5 Habmonenne w  uwHTEpnperarys | Y CTHBINA Ccbuika s
[NousiTre 06 OTIBITOB, CBUJIETENBCTBYIOIIMX 00 | ompoc, YUUTENS:
OCHOBAHHMSIX aTOMHO-MOJICKYJISIPHOM ~ CTpOeHHH | npaktudeckas | bubmmorexka I[[OK
BEIIECTBA: OIBITBHI C PAacTBOpPEHHEM | padoTa, https://m.edsoo.ru/7
Pa3IMYHBIX BEIIECTB BBOJIE. KoHTpoJbHas | f41837c
paborta
2.4 OcCHOBHEIE 11 VYMeHne Ha3bpIBaTh COEOUHEHUS YcTHbIIT CcblLika s
KJIACCHI W3yUYCHHBIX KJIACCOB; OIIPEJICIISTh orpoc, YUUTEIS:




Ne Paznen Tema Koua- Buabl gesiTe IbHOCTH KonTtpoan DJ1eKTPOHHBIE OcHOBHBIE
n/n BO (uudposbIe) HAINPABJICHHUSA
4yacoB o0pa3oBaTesibHble | BOCHUTATEJIbHOM
pecypcsl e TeJIbHOCTH U
(pyHKIHMOHATBHOM
TPAMOTHOCTH
HEOPraHUYECKUX MIPUHAJIJIEAKHOCTD BEIIECTB K npaktudeckas | bubmmoreka I1[OK
COeTMHEHHI OIpeIeTICHHOMY KJIacCy pabora, https://m.edsoo.ru/7
COCIIMHEHU. KoHTpoJbHas | f41837c
pabota
3.1 Pazpen 3. Ilepuognueckuit 7 Knaccuduunposatsb W3yYeHHBIC | Y CTHBIN Cepuika i yaurenst: | EcrecTBeHHOHAyYHA
IMepuonuyveckuii 3aKOH U XUMHUYECKHUE  DJIEMEHTBl M  MX | OmIpoc, bubmuorexka I[OK s [PaAMOTHOCTb
3aKO0H U IMepuoauueckas coequnenus. CpaBHUTh CBOWCTBA | MHCHMEHHBIM https://m.edsoo.ru/7 TpynoBoe
Ilepuonnyeckas cucTreMa BEIIEeCTB, MPUHAUICKAINX K PA3HBIM | KOHTPOJIb f41837c BOCIIUTAHME,
cucTeMa XUMUYCCKUX KJlaccaM, XHMHYECKHE OJIEMEHTHI JKOJIOTHUYECKOE
XHMHYECKHX anementos JI. M. pasHbIX  TIpyMI.  YCTaHaBIMBATh BOCITUTAHHUE,
ssaementoB . U. Mennene-cBa. BHYTPU- U MEXIIPEIMETHBIC CBS3U. [IEHHOCTH
MenpgeeeBa. Crpoenue aroma DopMynHpoBaTh NEPUOIUYECKUN HAYYHOTO
CTpoeHue aTOMOB. 3aKOH J.N. Menneneena u IO3HAHUS
Xumuueckasi PacKpbIBaTh ero CMBICII.
CBSI3b. XapaxkTepruzoBaTh CTPYKTYPY
OxkucIUTEeIBHO- MePUOANYECKON TabmuIpl. Paznuyars
BOCCTAHOBHUTEJIbH nepuoabl, A- u b- rpynmsL
ble peakuuu (184) OObscHATE  (Pu3MYECKUH  CMBICI
MOPSIKOBOTO HOMEpa XUMHYECKOTO
3JICMEHTa, HOMEPOB TPYHIBl |
nepuoaa, K  KOTOPBIM  3JIEMEHT
MPUHAIUIKUT B  MEPHOAMUECKON
cHUCTEME AN Menneneena;
3aKOHOMEPHOCTH M3MEHEHUS
CBOICTB 3JIEMEHTOB B Tpejeliax
MaJIBIX MIEPHOIOB U A-TPYIIIL
3.2 XuMudeckas 8 DopMyTUpOBaTh onpeneneHus | Y CTHBINA CcpUIKa JUTST yauTesIst:
CBSI3b. MOHATUI «KOBAJIECHTHAsl HEMOJSIPHAs | Ompoc, Bbubmorexka I1[OK
OxucIuTeNnHHO- CBSI3b», «KOBAJICHTHAs IMOJSPHAas | MUCbMEHHBIA | https://m.edsoo.ru/7
BOCCTaHOBUTEJIbH CBSI3b», «HOHHAS CBSI3bY, «CTETIEHBH | KOHTPOJD, f41837c

bIC pCAKIIUUN

OKHCIICHUS,

KOHTPOJIbHAA




Ne Paznen Tema Koua- Buabl gesiTe IbHOCTH KonTtpoan DJ1eKTPOHHBIE OcHOBHBIE
n/n BO (uudposbIe) HAINPABJICHHUSA
4yacoB o0pa3oBaTesibHble | BOCHUTATEJIbHOM
pecypcsl e TeJIbHOCTH U
(pyHKIHMOHATBHOM
TPAMOTHOCTH
«QIEKTPOOTPHUIATEITHLHOCTHY. pabota
OnpenensTe THIT XUMHUYECKOH CBS3H
B COCIUHCHHSX HAa OCHOBaHHH
XUMHYECKOU (opMmynbl. OnpeneisaTh
CTETNICHh OKWCIICHHUSI JIIEMEHTOB B
coeauHeHMsIX. COCTaBIATh POPMYJITBI
BEUICCTB IO CTENCHH OKHCICHUSI
3JIEMEHTOB. CocTaBusiTh
CpaBHHTEIBbHBIE W  0000IIaromIye
TaOJIUIIBI, CXEMEIL.
3.3 Pe3epBHOE Bpemsi 3
UTOoro 68
9 knacc (68 uacos)
Ne Pasznen Tema Koa- Buns! nesitelbHOCTH KonTpoas DJIeKTPOHHBIE OcHoBHBIE
n/n BO (undposbie) HaNpaBJICHUS
4acos o0pa3oBaTeJIbHbIE | BOCHUTATEJILHOM
pecypcsl eI TeJLHOCTH H
pyHkumonaabHoI
TPaAMOTHOCTH
1.1 Pasnen 1. BemectBo | IloBTOpeHue u 5 Paznuuate  mpenMeThl  M3y4YeHUS | Y CTHBIN Cepuika yis yanrens: | EcrecTBeHHOHAYYHA
H XHMHYeCKHe yriyoneHue €CTECTBEHHBIX HAYK, IOHATHS | OIPOC, bubnmuoreka I[OK A IPaMOTHOCTb
peaxiuu (17 4) 3HaHHUH «aTOM», «MOJIEKYJIa», «XMMUYECKHH | KOHTpoibHas | hitps://m.edso0.ru/7 | [larpuormueckoe
OCHOBHBIX 3IIEMEHT»,  «HOH»,  «4YacTHIay», | paboTa f41a636 BOCTIMTAHME,
pas3zenoB Kypca 8 «HHJIEKCY, «KOI(D(UIMEHT», «cXeMa ACTETHYECKOE
KJjacca XUMHYECKOH peaKiiiy, «ypaBHCHHE BOCITHTAHHE,
XUMHUYECKOM peaKiiumy. _ TpyLOBOE
1.2 OcHOBHBIE 4 Kiraccudumuponats XUMUYECKUE | Y CTHBIN CchbUIKa 1S yIUTeIIS: BOCITHTAHIE
3aKOHOMEPHOCTH peakuuu.  IlpuBoauTh  mpUMEpHI | OmpoC, bubnmmorexka I1[OK ’
XUMHUYECKHUX peakuuit KaXXJ10T0 THIIA. | TUCEMEHHBIN https://m.edsoo.ru/7 HCHHOCTH HAYHHOTO
peakiui PacrosnaBaTth OKHUCIIUTEJIbHO- | KOHTPOJIb 412636 TO3HAHUA




Ne Paznen Tema Kou- Buabl gesiTeJIbHOCTH KonTpoan DJ1eKTPOHHBIE OcHoBHbIE

n/n BO (uudposbie) HAIIPaBJICHUSA

4acoB o0pa3oBaTesibHbIe | BOCHUTATEJILHOM
pecypcsl AesTeJLHOCTH U
(pyHKIHOHATBLHOI
TPAMOTHOCTH
BOCCTAaHOBUTENbHBIE PEAKIHH 10
ypaBHEHUsM peaknmii. Habmonats n
OIMCHIBATh XUMHYECKHE PEaKLUUH C
MOMOIIBIO ECTECTBEHHOTO S3bIKa H
SI3BIKA XUMUH.
1.3 DJIEKTPOIUTHYEC 8 O000maTs 3HaHHS O PACTBOpPax. | YCTHBIN CChUIKA YIS YUHTEIIS:
Kast [IpoBoauTh HaOIr0IeHUS 3a | ompoc, Bubmuorexka L[OK
JICCOIHAITHSL. MOBE/ICHUEM BEIIECTB B pacTBOpax, | mpaktuueckas | https://m.edsoo.ru/7
XuMugeckue 3a XUMHYECKAMHA peaxiusmu, | paboTa, f41a636
pcaknuu B MPOTEKAIOIUMHM B pacTBOpax. | KOHTPOJIbHas
pacTBOpax OOBCHITE o01ue CBOiicTBa | paboTa
KHCIIOTHBIX M IIENIOYHBIX PAaCTBOPOB
HaJINM4YUCM B HUX HMOHOB BOJOpOda U
TUJPOKCUJI-MOHHON COOTBETCTBEHHO,
a TaKKe COCTaBJIATH YpaBHEHHS
ANEKTPOIMTHIECKON  THUCCOLMAIUN
KHCJIOT, OCHOBAHMH U COJICH.

2.1 Paznen 2. O6mras 4 Onpenensrsb 3aKOHOMEPHOCTH | Y CTHBIN Cepuika yist yanrens: | EcrecTBeHHOHAyYHA
HeMeTaibl M BX XapaKTepHUCTUKA HU3MEHEHUS CBOMCTB 3JIEMEHTOB B A- | 0ompoc, bubnmuoreka I1[OK s [PaMOTHOCTh
coequHenus (25 4) | XMMHYECKHX rpymnmax, OnpejesieHHe TMOHATHs | mpakTuueckas | https://m.edsoo.ru/7 TpyzoBoe

snemenToB VIIA- aJuloTponuu. YMeTh JaBaTh oOILyro | pabora f41a636 BOCTIUTAHME,
TPYIIIBL. XapaKTePUCTUKY IEMEHTOB. 3KOJIOTHUECKOE
I anorent v BOCIIMTAHUE,

2.2 O6mras 6 XapakTepu3zoBaTh  (U3UYECKUE U | YCTHBIH CchbUIKa J71sT yIUTeIIst:

XapaKTepUCTUKA XMMHMYECKHE CBOMCTBAa cCepbl, €€ | ompoc, bubmuorexka I[OK HEHHOCTH HAYHHOTO
XUMHUYECKUX AJUTOTPOITHBIC MOIU(MUKAIAY. | THCEMEHHBIN https://m.edsoo.ru/7 TOSHAHUA
anemMeHToB VIA- CocraBiiTh ypaBHEHHS peakluii, | KOHTPOJIb 412636

rpynmnsl. Cepa u
€€ COeIMHEHUs

MOATBEPKAAOIIUX OKHUCIIUTEIIBHBIC U
BOCCTAHOBUTEIIbHBIC CBOMCTBA CCPBhI,
CpaBHUBATh CBOIiCTBa MMPpOCTBIX
BCIICCTB CCPEBI n KHcCjiopoaa,




Ne Paznen Tema Kou- Buabl gesiTeJIbHOCTH KonTpoan DJ1eKTPOHHBIE OcHoBHbIE

n/n BO (uudposbie) HAIIPaBJICHUSA

4yacoB o0pa3oBaTe/ibHble | BOCHHMTATEJbLHOI
pecypchbl HesATeJIbHOCTH U
(pyHKIHOHATBLHOI
rPaMOTHOCTH
Pa3bsICHATH 3TH CBOHCTBA B CBETE
MpeACTaBICHUl 00 OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX MPOIIECCaX
2.3 Oobmas 7 IIpuMeHATh 3HaHHME MEPUOIUYECKOM | Y CTHBIN CcpUika JU1 yUuTes:
XapaKTepUCTHKA CUCTEMbl M CTPOCHHUSA aToMa IpH | ONpoc, bubmuorexka ILOK
XUMHYECKHX XapaKTePUCTUKE XMUMHYECKUX | mpakTtudeckas | https://m.edsoo.ru/7
35eMeHTOB VA- 3JICMEHTOB. 3HaTh CBOMCTBa a30Ta. | pabora 412636
rpymmsl. A30T, OOBACHATH, TPHYUHY XUMHYECKOU
bocdop u nx WHEPTHOCTH  a30Ta,  COCTaBIATH
COCAMHCHUS YpPaBHEHUS] XHMHUYECKUX pPEaKlUil,
XapaKTepU3YIOLINX XAUMHUYECKUE
CBOWCTBa a30Ta, M Pa3bsICHATH UX C
TOYKM 3pEHUs] MpEeACTaBICHUU 00
OKHCITUTENIbHO-BOCCTAHOBHTEIBHBIX
mpoleccax
24 Obmas 8 XapakrepuszoBatb  3neMeHTsl IVA- | YcrHbii Ccpika JUTst yauTess:
XapaKTepUCTHKA rpynnsl (MOATPYHIBI YTIIepoia) Ha | Ompoc, Bubmuorexa L[OK
XUMHUYECKHX OCHOBE ux HIOJIOKCHUS B | mpaktuueckas | https://m.edsoo.ru/7
a5eMeHToB [VA- MEPUOTUIECKON cucreme u | pabora, f41a636
rpynnsl. Yriaepos O0COOEHHOCTEH CTPOEHHUS MX aTOMOB. | KOHTPOJbHAS
U KPEMHUM U UX OOBSCHSITH 3aKOHOMEpPHOCTH | paboTa
COCIIMHEHUS W3MEHEHUs CBOMCTB AneMeHToB IVA-
IPYIIIIBL XapakTepu3oBaTb
AIOTPOIHIO YTIIEpoJia KaK OJHY W3
MPUYMH MHOT000pa3usi BELIECTB.

3.1 Paznen 3. Meranabel | OOmue cBoiicTBa 4 XapakTtepu3oBaTb ~ METAIBI  Ha | YCTHBIN Cepuika yist yunrens: | EcrecTBeHHOHAyYHA
M UX COeMHEHNS METaJJIOB OCHOBE 1704 ITOJIOKCHMS B | ompoc, bubmuorexka I[OK A IPaMOTHOCTb
(20u9) MePHOANIECKON cucreMe U | nucbMeHHbIi | https://m.edsoo.ru/7 TpynoBoe

O0COOCHHOCTEW CTPOCHUSI WX aTOMOB. | KOHTPOJIb 1412636 BOCITHTAHHE,
OOBsICHATH 3aKOHOMEPHOCTH 9KOJIOTHYECKOE

U3MEHEHUS CBOMCTB METAJLUIOB IIO




Ne Paznen Tema Kou- Buabl gesiTeJIbHOCTH KonTpoan DJ1eKTPOHHBIE OcHoBHbIE
n/n BO (uudposbie) HAIIPaBJICHUSA
4acoB o0pa3oBaTesibHbIe | BOCHUTATEJILHOM
pecypcsl AesTeJLHOCTH U
(pyHKIHOHATBLHOI
TPAMOTHOCTH
TIEPHOIY u B A-Tpymmax. BOCTIMTaHUE,
HccnenoBate CBOKCTBA H3y4aeMbIX LIEHHOCTH
BEIICCTB. MPHUMEHATh 3HAHHUA O Hay4YHOTO
METaJLTUYECKOH CBSI3H VIS MTO3HAHUS
paswsicHeHUs] (HU3UYECKUX CBOWCTB
METaJIJIOB
3.2 Baxneitmue 16 XapakTepu3oBaTb ~ METaUIbl 1O | YCTHBIH CcpUKa JU1s yUuTes:
METaJUIbl U UX MOJIOKEHUI0O B IMEPUOJUYECKOH | ompoc, Bbubmuorexka ILOK
COCTMHEHHSI TabNuIle ¥ CTPOCHUIO aTOMOB. | MpakThueckas | https://m.edsoo.ru/7
CocraBiare ypaBHEHHMsS peakiuii, | paborta, 412636
XapaKTePU3YIOIIUX CBOMCTBA | KOHTPOJIbHAS
METaJJIOB W WX COeNWHEHWH, U | padora
OOBSACHSATH ux B CBETe
MpeaCcTaBICHU I 00
ANEKTPOIIUTHIECKON TUCCOIMAINN U
OKHUCIIUTEIIEHO-BOCCTAHOBUTEILHBIX
IIPOIIECCOB
41 Pa3nen 4. Xumug nu | Bemectsa Hu 3 Brinonaare 3KCIEPUMEHTAJIbHBIE | Y CTHBIN Cepuika yist yanrens: | EcrecTBeHHOHAyYHA
OKpYy KaImas MaTepuabl B 3a/layil  WHIUBUAYAIbHO Pa3HBIMHU | OIPOC, bubmuoreka LIOK | g rpamorHOCTB
cpena (3 u) JKA3HU YeJIOBEKA criocobamu. BriOwparte Hanbosee | MMCHMEHHBIH https://m.edsoo.ru/7 TpynoBoe
paIMoHaIbHBIN XOJ pElICHUs, | KOHTPOJIb f41a636 BOCITHTAHHE,
JlenaTh BBIBOJBI HAa  OCHOBaHUM 3KOJIOTHUYECKOE
HaOmoeHnii. llpuMeHsTh 3HaHUS, BOCIIMTAaHUE,
YMEHHS U HaBBIKH, TIOJYYCHHBIC MTPH LEHHOCTH
W3YYCHUU TEMBI. HAy4YHOIO
TTO3HAHUS
5 Pe3epBHOe Bpemst 3
HUTOI'O 68




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AkiimonepHoe o01iecTBo «M31arenbcTBo
«IIpocsemienne»

» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31arenbcTBo
«IIpocsemeHue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

Xumus. Ypoku B 8 kiacce: mocobue mist yuurens /H. H. Tapa
Xumus. Ypoku B 9 kiacce: mocodue st yautens /H. H. I'apa

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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