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IosicHUTEALHAA 3aANUCKA

Paboyas mporpamma cocraBjieHa HA OCHOBE HOPMAaTHUBHBIX JIOKyMEHTOB:

1. 3akoH 00 o6pazoBanuu Ne 273-03.
2. 3akon ot 06.10.2023 Ne 12-P3 «O06 o6pazoBanun B JloHenkoit HapomHoit
Pecniyonuke» (ITpunst [Tocranosnenunem Hapoatnoro Cosera 5 oktsa6ps 2023 roja).

3. Oenepanpubiii 3akoH 0T 19.12.2023 Ne 618-®3 «O BHeceHMH HW3MEHEHHMH B
®enepanbHblil 3ak0H «O0 00pazoBanuu B Poccuiickoit denepauum.

4, Oenepanpubiii 3akoH 0T 04.08.2023 Ne 479-®3 «O BHeceHMH HW3MEHEHHMH B
®enepanbHblil 3ak0H «O0 00pazoBanuu B Poccuiickoit denepauum.

o. [Ipuka3 MunucrepcrBa npocsemienust Poccuiickoit ®@enepanuu ot 31.05.2021 Ne
287 «OO6 yrBepxkaeHun (penepasbHOTO TOCYAApCTBEHHOIO O00pa30BaTEIBbHOIO CTaHAApTa
OCHOBHOTO 00111er0 oOpa3zoBanus» (3apeructpuponan 05.07.2021 Ne 64101).

6. [Ipuka3z Munnpocsemienust Poccun ot 27.12.2023 Ne 1028 «O BHeceHUU U3MEHEHUN
B HEKOTOpble MpHKa3zbl MuHoOpHaykn u Munnpocsemenus, kacatomuecs OI'OC ocHoBHOTO
00111er0 00pa30BaHUs U CPEHETO 0OIIET0 00Opa30BaAHUSIY.

7. [Ipuka3z Munnpocsemenuss Poccuu ot 22.01.2024 Ne 31 «O BHeceHMH U3MEHEHUH B
HEKOTOpble TMpHKa3bl MuHucTepctBa oOpasoBaHuss u Hayku Poccuiickoit ®expepanuu u
MunucrepctBa  mpocBemieHus — Poccumiickoit  @enepammu, — Kacaromuecs — (eaepaibHBIX
rocy/lapCTBEHHBIX 00pa30BaTEeIbHBIX CTAHIAPTOB HAYaIBbHOIO 00IIero o0pa3oBaHUs U OCHOBHOTO
0011ero 0Opa3oBaHUY.

8. [Tpukaz Munnpocsemenus: Poccun ot 19.02.2024 Ne 110 «O BHeceHUH U3MEHEHUMN
B HEKOTOpble mnpuKa3bl Munnpocsemenns Poccum m  MuHncrepctBa mnpocsemenus PO,
Kacaroluecs: peiepalbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB OCHOBHOTO OOILEro
00pazoBaHUsM.

9. [Ipuka3z MunucrepctBa npocsemenuss Poccuiickoin ®enepanmu ot 18.05.2023 No
370 «O6 ytBepxkaeHun (enepanbHON 00pa30BaTENBHONW MPOrPaMMbl OCHOBHOTO 0OOIIETO
obpazoBanus» (3apeructpupoBas 12.07.2023 Ne 74223).

10. [Tpuxaz Munnpocseuienns Poccun ot 01.02.2024 Ne 62 «O BHECEHMU U3MEHEHUN B
HEKOTOphIe MpHKazbl Munnpocseuienusi Poccun, kacaromiuecs: genepaibHbIX 00pa30BaTEIbHbBIX
MPOrpaMM OCHOBHOTO O0IIero 00pa30BaHus U CPEIHEro 001ero oopa3oBaHus».

11. [Tpuxaz Munnpocsemenus: Poccun ot 19.03.2024 Ne 171 «O BHeceHMH U3MEHEHUH
B HEKOTOpBIE pHKa3bl MuHucTepcTBa npocsenienuss PO, kacaronuecs @OII HawanmbHOTO 00111€TO
o0pa3oBaHus, OCHOBHOTO 00IIEro 00pa3oBaHus U CPEAHEro 001Iero oOpazoBaHus».

12.  Ilpukaz MunnpocsBemenus Poccuum ot 22.03.2021 Ne 115 «O06 yrBepkaeHun
[lopsinka opraHu3aluu H OCYIIECTBIEHUS OOpa30BATENBbHON NEATEIbHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTenbHbIM MPOrpaMMaM - 00pa30BaTENbHBIM MporpaMMaM HayalbHOTO OOIIero,
OCHOBHOTO OOIIIETO U CPETHETO 00IIEero 00pa3oBaHUM.

13. [Ipuka3 MuHuctepcTBa HaykKu M BbIcHIero odpazoBanus Poccuiickoit @eneparum,
MunucrepctBa mpocBemieHus: Poccmiickoit  ®eneparuu ot 30.06.2020 Ne 845/369 «O6
yrBepxaeHun llopsaka 3adyera  opraHusanueil, OCYIIECTBISIONMEH  00pa3oBaTelbHYIO
JeATeNbHOCTb, PE3yJIbTATOB OCBOEHHS 00yJarOIUMUCS y4eOHBIX MPEIMETOB, KYpCOB, AUCLUILIIUH
(Momyneit), mpaKTHKH, TOTOTHUTEIBHBIX 00pa30BaTeNbHBIX MPOrpaMM B JIPYTHX OpraHHU3aIMsX,
OCYIIECTBISIOMINX 00pa30BaTENbHYIO AEATEIBHOCTD.

14.  Ilpuka3 Munmnpocsemenust Poccun ot 03.08.2023 Ne 581 «O BHeceHUH U3MEHEHUS B
OyHKT 13 mopsaka opraHM3allid M OCYILECTBJIEHUS OOpa30BaTeNbHON JAEATENBHOCTH IO
OCHOBHBIM 00111€00pa3oBaTeNbHBIM MPOrpaMMaM - 00pa3oBaTeNbHBIM IpPOrpaMMaM HayalbHOTO
o0I11ero, OCHOBHOTO OOIIEro M CpeaHero oomero o0pa3oBaHMs, YTBEP)KICHHOTO MPHUKAa30M
MUHHUCTEPCTBA MPOCBELICHUs poccuiickoi peneparuu oT 22 mapta 2021 . Ne 115»

15.  Ilpukaz Munnpocsemenus Poccun ot 21.09.2022 Ne 858 «OO6 yTBepkIeHUU
(benepanabHOroO nepeyuHsi yueOHUKOB, JOIMYIIEHHBIX K UCMOJIb30BAHUIO MPHU peaIu3alMi UMEIOLINX
rOCyJapCTBEHHYIO aKKpeIUTali0 00pa3oBaTeIbHbIX MPOrpaMM Ha4yaJIbHOTO OOIIEero, OCHOBHOTO
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o0mero, cpenHero o0mero o0pa3oBaHus OpraHU3alUsIMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
JESITEIbHOCTh U YCTAHOBJIEHMSI IIPEAETIBHOTO CPOKA UCIIOJIb30BAHUS UCKIIIOYEHHBIX YUEOHUKOBY.

16. [Ipuka3z Munnpocsemienus Poccun oT 21.06.23 Ne556 «O BHeceHMHM M3MEHEHUU B
npunoxerus Ne 1, Ne 2 x mpukasy Munpocsemenusi Poccun ot 21.09.2022 Ne 858 «O6
YTBEP)KJICHUU (PenepalbHOTO TEepedHs YUYEOHMKOB, JOMYHMICHHBIX K HCIOJBb30BAaHUIO MpU
peanu3aly  MMEIOIUX TOCYAApPCTBEHHYIO aKKpEeIUTalHio 00pa30BaTENbHBIX  MPOrpaMM
HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oomero oOpa3oBaHUS OpraHU3AlUsSMHU,
OCYILECTBISIOUIMMU 00pa30BaTENbHYIO JIEATEIbHOCTh, M YCTAHOBJIEHUS IPEIECIBHOIO CpOKa
HCI0JIb30BAHUS UCKIIIOYEHHBIX YUEOHUKOB.

17.  Ilpuka3z Munnpocseuenust Poccun ot 21.02.2024 Nel19 «O BHeceHHH U3MEHEHU B
npuioxkeHuss Ne 1 u Ne 2 k Ilpukasy Munnpocseumenuss Poccun ot 21.09.2022 Ne 858 «O6
yrBepkaeHnn  OIIY, [onymeHHbIX K  HCHOJIB30BAHUIO MPHU  pEATU3AUMH  HMEIOIINX
rOCy/IapCTBEHHYIO aKKpeIUTAI0 00pa30BaTeIbHBIX MIPOTrpaMM HAyaJbHOTO OOIIEro, OCHOBHOIO
ob1ero, cpemHero oomero 00pa3oBaHusl OPraHU3aANUSIMU, OCYIIECTBISIOMMME 00pa30BaTEIbHYIO
JEeSITEIbHOCTh U YCTAaHOBJIEHMSI ITPEAETIBHOTO CPOKA UCIIOJIb30BAHUS UCKITIOUEHHBIX YUEOHUKOBY.

18.  Ilpukaz MunnpocBemenust Poccuu 04.10.2023 Ne738 «OO0  yTBepKIeHUHU
(denepanbHOrO  TEpedHs  dAJEKTPOHHBIX  OOpa3oBaTENbHBIX PECYpCOB, JONYIIEHHBIX K
HCIO0JIb30BAHUIO TPU peasin3allii UMEIOIHUX TOCYIapCTBEHHYIO aKKpEIUTAII0 00pa30BaTeIbHbIX
MporpaMM Ha4yaJIbHOTO OOIIIETr0, OCHOBHOTO OOIIIET0, CPEAHETO 00IIero 0opa3oBaHms .

19.  TlocranoBnenue IlpaBurensctBa P® ot 11.10.2023 Nel678 «OO yTBepkIcHUU
MpaBWJl TMPUMEHEHUsI 3JeKTpoHHOro oOydenus, JOT mnpu peanusanuu oOpa3oBaTeNbHOTO
IpoLecca.

20.  TIlocraHoBneHwe [JaBHOTO TOCYAapCTBEHHOTO CAaHUTAPHOTO Bpada Poccuiickoit
Oeneparir ot 28.09.2020 Ne 28 «OO6 yrBepxkaeHnn canutapHbix npasun CIT 2.4.3648-20
«CaHUTApHO-PMUAEMHOJIOTHYECKHEe TpeOOBaHHA K OpraHU3alusM BOCIUTAaHUS W OOydeHHs,
OT/ABbIXa W O3J0pOBJICHUs aeTed W Mosonexu» (Bmecte ¢ «CIT 2.4.3648-20. CanutapHbie
MpaBUia...»).

21. [TocranoBnenne ['7aBHOrO rocyIapCTBEHHOTO CaHMTapHOro Bpada Poccuiickoi
Oenepanun ot 28 sHBapst 2021 1. Ne 2 «O0 yTBepKIeHUH caHUTApHBIX npaBuia u HopMm CanlluH
1.2.3685-21 «['urneHn4ecKrue HOPMATHBBI M TPEOOBAHUS K OOCCTICUCHHUIO O€30TaCHOCTH U (WIIH)
0e3BpeIHOCTH ISl UeloBeKa (PaKTOPOB cpelibl OOUTaHUY.

22.  Meroauueckue peKOMEHJAIMH MO 00ECHEUYEeHHI0 CAaHUTAPHO-3HIEMUOIOTHYECKIX
TpeOOBaHUN TpU peanu3alud o0pa30oBaTENbHBIX NPOrpaMM C MPUMEHEHHEM 3JIEKTPOHHOTO
00y4YeHHMS W JUCTAHIIMOHHBIX 00pa3zoBaTesbHBIX TexHosorui (MP 2.4.0330-23 yrB. 29.08.2023
pykoBojuTeneM DenepaiibHON CIyKObl 1O Haa30py B cdepe 3aluThl MpaB MOTpedHuTeneil u
OyaromnoJryuus yenoBeka, [ maBHbIM canuTapHbIM BpadoM PO A 1O. ITonoBoii).

23. [Tucemo Munnpocseniennss Poccun ot 12.02.2024 Ne03-160 «PazbacHeHus 1o
BOIIPOCAM OpraHu3alvy OOy4YeHHs] 10 OCHOBHBIM OOIIC00pa30BaTEIbHBIM U JTOTIOJHUTEIHHBIM
oOlIepa3BUBAIOLINM MpOrpaMMaM JUisl JAeTed, HYXIAIOMIMXCS B JJIUTEIBHOM JICUCHUU B
MEJUIIMHCKUX OpraHU3alUsix».

24.  HudopmamuonHoe mnucbMo JlemaprameHTa TOCYJAapCTBEHHOW TMOJUTUKA U
ynpasieHus B cdepe obmiero odpazoBanuss MunucrepctBa npocpemieHuss PO ot 22.05.2023 Ne
03-870 «OTBeTbl Ha THMHUYHBIE BONPOCHI, BO3HUKAIOIIME HA PErMOHAJIBHOM, MYHUIUNAIHLHOM
YPOBHSIX M YpoBHE 00pa3oBaTenbHO oprannzanuu, o BBeieHu @OOIDy».

25.  Meroanyeckue peKOMEHIAUHU 0 00ECIIeYeHUIO ONTUMHU3AUN YUeOHOH Harpy3Kku B
OO (MP 2.4.0331-23 ot 10.11.2023, pa3zpabotannsie denepanbHoii ciry:x00i 1o Haa30py B cepe
3alUTHI MpaB noTpeduTeneil u Onarononyuus yenoBeka, PbYH «DenepanbHblii HaydHbIH LEHTP
ruruensl M. O.@. Dpucmana» PocriorpeOHamzopa u np.).

26.  VYcraB 'BOY «HoBoa3oBckas mikona Ne3 HoBoa30BCKOTO M.0.».

27.  VYueOHBIM IUIaH OCHOBHOTO oOmiero ooOpasoBanus Ha 2024-2025 yu.rong I'bBOY
«HoBoazoBckas mikosia Ne3 HoB0a30BCKOIO M.0.».

28.  Kanenmapusiii yueOnslii rpaduk [ BOY «HoBoa3zoBckas mxkoia Ne3» HoBoazoBckoro
M.0.» Ha 2024-2025 y4eOHblii ros.



29.  ®denepanpHas paboyas MporpaMma OCHOBHOTO 0OIIero oO0pa3oBaHHs «XUMUS»
(6a30BbIH ypoBeHb) (st 7-9 KimaccoB oOpa3oBaTenbHBIX Opranu3anmii), Mocka, 2023.

[Iporpamma mo XMMUU Ha ypOBHE OCHOBHOTO OOIIEr0o 0Opa3oBaHMs COCTABJICHA HAa OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeiIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, mpenacraBieHHbIx B @I'OC OOO, a takke Ha ocHOBe (enepanbHON paboueit
InporpaMmbl BOCIIUTAHUA U C y‘IéTOM KOHICHIIHWU ITPECTIoAaBaHUA yT-IC6HOFO npeamera «XuMus» B
o0Opa3oBaTeNIbHBIX opranm3aisax Poccuiickoit @enepammm.

[Iporpamma mo XuMuUM Ja€T TPEACTaBICHHWE O MEJAX, OOIIeH CcTpaTeruu oO0ydeHus,
BOCIIMUTAHUS M PAa3BUTHA OOYYAIOUIMXCS CpPEACTBAMHM Y4e€OHOrO TMpenMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE TPEIMETHOE COJACpIKaHUe, IMpelycMaTpUBaeT paclpeieiieHHe ero Io KiaccaM Hu
CTPYKTYPUPOBAHUE IO pa3aciiaM U TEMaM IPOrpaMMbl IO XUMUHU, ONIPCACIACT KOJINYCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKH COACPIKAHUA, PECKOMCHAYEMYIO IIOCICAOBATCIBHOCTD H3YUCHUA
XUMHH C Y4ETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSA3€H, JOIMKM y4eOHOro mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OMpeneNsieT BO3MOKHOCTH TpeaMeTa IS peaTn3anuu
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNBbHONW MpOTpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, a TaKke TpeOOBaHUH K pe3yabTaTaM oOydeHHs] XMMUU Ha YPOBHE
Heﬂeﬁ HU3Yy4CHUA NpEeaAMETa W OCHOBHBIX BHIOB y‘-Ie6HO-H03HaBaTe.HBHOI71 ACATCIIBHOCTHU
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHWE XMMHH CITY)XHT OCHOBOW /ISl (POPMUPOBAHHS MHUPOBO33PEHHUSI OOYYAIOIIETOCs, €ro
MIPE/ICTaBICHUM O MaTepUalbHOM €IUHCTBE MHUPA, BAKHYIO POJIb UTPaloT GOpMHUpyeMble XUMUEH
MPEACTAaBJICHUA O B3aUMOIIPEBPALICHUAX OSHEPTHUU U 00 OBOJJIIOOMH BCHICCTB B IPHUPOAC, O IMYTAX
pelieHus ria00albHBIX MpoOJeM  yCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA —  CHIPbEBOM,
SHEPTEeTUYECKOM, MMUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPAHCHHS.

N3ydenune xumuu:

CHOCOOCTBYET pealn3alii BO3MOXHOCTEH IJIsi caMOpPa3BUTHS U (OPMUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIQJ B ()OPMHPOBAHHUE MBIIUJICHUS W TBOPUYECKUX CIOCOOHOCTEH OOydarommxcs,
HAaBBIKOB ~ UX  CAMOCTOSATEIbHOW  yuyeOHOW  JIEATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX yMEHUN, HEOOXOOUMBIX Kak B TIIOBCEJHEBHOW JKM3HHU, TaKk U B
npodeccruoHabHOM 1A TEIbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAYYHOTO MBILIUICHHUS, 3aK1abIBA€T OCHOBBI IIEIOCTHOTO B3IJIA1a
Ha EIMHCTBO MPUPOJBI W YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTanmoM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Y4arOIIUXCS;

crocoOcTByeT (hOPMHUPOBAHUIO LIEGHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K NIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJIOTHYECKOE 00pa30BaHUE 00YJarOIIUXCS.

JlanHble HampaBlieHHUs B OOyYeHMHM XUMHUU OO0ECIEYMBAIOTCS CIEHU(UKON COoAep KaHUs
y4eOHOro mpenMeTa, KOTOPBIM SBISETCS MeJarornyecky aJanTUPOBAHHBIM OTpaKEHHEM 0a30BOM
HayKH XUMUU Ha OIMpe/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHsS OPHUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMBl MEPBOHAYAIBHBIX MOHATUNH XUMHH, OCHOB HEOPraHUYECKOH XUMHUHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKOi XUMHH.

CtpykTypa cojepKaHHs MPOrpaMMbl MO0 XMMHUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ miydeHuto. CopepikaHUE CKJIAJbIBAETCS M3 CHUCTEMbI MOHATHUH O XMMHYECKOM
SJIEMEHTE U BEIIECTBE U CHCTEMBI MOHATUI 0 XUMUYECKOH peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpPraHu30BaHbl MO0 MPUHIUITY MOCIEI0BATEIBHOIO pPa3BUTHsl 3HAHWN Ha OCHOBE TEOPETHUYECKHX
MpEeJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;



— [lepuonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 IMEKTPOIUTUYECKOM TMCCOIMALINHN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pPAcCMAaTPUBAIOTCS HA OCHOBE OHMIMPUYECKH IIOJYyYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYroMY, BBITIOJHSS
GyHKIMU OOBSCHEHHS W MPOTHO3WPOBAHMS CBOWCTB, CTPOSHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUSI U TIOJTyUEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mpOTrpaMMbl 10 XHUMHH CIIOCOOCTBYeT (POPMHUPOBAHHUIO TMPEICTABICHHUS O
XUMHUYECKOM COCTABJLIIOIIEM HAY4YHOW KAPTUHBI MHUpAa B JIOTMKE €€ CHUCTEMHOM IpUPOJBI,
LIEHHOCTHOTO OTHOUIEHMsI K HAyYHOMY 3HaHUIO M METOJlaM I03HaHHUS B Hayke. M3ydueHue Xxumuu
IIPOUCXOJUT C IPUBJICUCHUEM 3HAHUMN U3 paHEE M3YYEHHBIX y4EOHBIX IpeaMeToB: «OKpyx arouuil
MHup», «brosorus. 57 kinaccb» U «Pu3nKa. 7 KIacey.

[Ipy n3ydyeHun XUMUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUM OCHOB XMMHYECKOW HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUUECKON JEATEeIbHOCTH YeJI0BeKa U KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. 3agadya y4eOHOTO mpeaMeTa COCTOMT B (OpPMUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHMA — BaXHEHIIMX (AKTOB, MOHSITUH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUM, JOCTYMHBIX 0O0O0OIIEHN MHUPOBO33PEHUYECKOr0 XapakTepa, fA3blka HAayKd, B
MPHUOOIIEHNH K HAyYHBIM METOJIaM IMO3HaHUS MpPU M3YyYEHHH BEIIECTB M XUMHUYECKHX peakiuii, B
dbopMHUpOBaHMM W PA3BUTUU T[IO3HABATEIBHBIX YMEHHUH M HMX TNPUMEHEHUH B Yy4eOHO-
MO3HABATEIbHOW W y4yeOHO-MCCIeI0BATENbCKOW NEATENIbHOCTH, OCBOGHUU MpPaBHJI 0€30IacHOI0
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipn u3ydyeHHMM XUMHH Ha YpOBHE OCHOBHOIO 0O0IIero oOpa3oBaHHMs Ba)KHOE 3HAUYEHUE
pUOOpENH TaKue 1EeJH, KakK:

— (hopMHpoBaHNE HHTEIJIEKTYaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CamMo00pa3zoBaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEUICHU, CIOCOOHON aJanTUPOBaThCA K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HamIpaBJICHHOCTh OOYYEHHs] HAa CHCTEMaTHYeCKOe MpHOOIeHne OO0yJalomuxcs K
CaMOCTOSITENIbHOM MO3HABATEILHON JESATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUA, (POPMHUPYIOLIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— oOecrneueHUe YCIOBHUH, CIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYarOIMIMMUCS OIIbITa
pa3HooOpa3HON JAeATeIbHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIJIIOUEBBIX
KOMIIETEHI[HI1), UMEIONINX YHUBEPCAIbHOE 3HAYCHHE ISl PA3JIUYHBIX BUJOB JIEATEIbHOCTH;

— (opmupoBanue o6meld QyHKIMOHAIBHON M €CTEeCTBEHHO-HAyYHOM TPaMOTHOCTH, B TOM
qyclie YMEHUN OOBACHATH U OIICHUBATH SBICHUS OKPYXKAIOIIETO MHUPA, UCHOIb3Ys 3HAHUS U OIBIT,
MIOJIy4Y€HHBIC [TPU U3YYCHUH XUMUHU, TIPUMEHATh UX NP PELICHUH MPoOJIeM B IOBCETHEBHOM KU3HU
U TPYAOBOH EATEIbHOCTH;

— QopmupoBanue y oOydaroumxcs T'yMaHHUCTHMYECKUX OTHOIIEHHH, MOHMMaHUs IIEHHOCTH
XMUMHYECKUX 3HAHUU M BBIPAOOTKH SKOJOTHMYECKU I€JIecO00pa3HOro MOBENCHHUS B OBITY U
TPYAOBOM HAEATEIBHOCTH B ILENAX COXPAHEHHS CBOEr0 3J0POBbS U OKPYKAKOLIEH NPUPOIHOU
Cpelsl;

— pa3BUTHE MOTHUBALIUHU K OOYUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHUS OOIIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOPY Mpoduis u
HaNpaBJICHHOCTHU JalbHENIIEro 00ydeHu .

OO1miee 4MciIO YacoB, OTBEAEHHBIX JJIS M3Y4E€HUs XUMHHM Ha YpOBHE OCHOBHOTO OOIIETro
obpa3oBanus, coctaBiser 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE pe3yabTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO oOmiero oOpa3oBaHHS
JOCTUTAIOTCS B XOJA€ OOyd4eHUs XMMHUHU B €IMHCTBE YYeOHOW W BOCIUTATEILHOUN JCSITEIHLHOCTH B
COOTBETCTBUU C TPATUIIUOHHBIMU POCCHUHCKUMHU COIUOKYIHTYPHBIMH M JTyXOBHO-HPAaBCTBEHHBIMH
[IEHHOCTSIMH, TPHHITBIMH B OOIIECTBE TNpPaBUJIAMH M HOPMAMH TIOBEICHHS M CIIOCOOCTBYIOT
MpoIIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATTU3AINN 00yJaIONTUXCS.

JIM9HOCTHBIE PE3YJbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONMIUXCS PYKOBOICTBOBATHCS
CUCTEMOW TO3UTHUBHBIX IICHHOCTHBIX OpPUEHTAIMHA W PACIIUPECHUE ONBITA JIEATSIBHOCTH Ha o€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

IIEHHOCTHOTO OTHOMICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECCKOMY M HAYIHOMY
HACJICIUIO, TIOHMMAaHWs 3HAYCHHS XHMHUYSCKOW HAyKM B JKH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HWHQOPMAIMEH O TEPEOBBIX JOCTIIKCHHUSIX W OTKPBITHUIX
MHPOBOW U OTCUECTBEHHOW XHMMHH, 3aNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJICTABJICHUS O COIMAJIBHBIX HOPMAax W MpaBWIaX MEXKJIMYHOCTHBIX OTHOIICHWUH B
KOJJIEKTHUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 00IIIECTBEHHO MTOJIE3HOM,
y4eOHOMCCIIEI0BATECILCKOW, TBOPYECKOM HW JPYTHX BHUAAX JCSATCILHOCTH, TOTOBHOCTH K
pa3HoO0Opa3HOW COBMECTHOW JESITEILHOCTH TPH BBITIOJIHCHWN yYCOHBIX, MO3HABATEIBHBIX 3aJ1ad,
BBITIOJITHCHUM XHUMHYECKHX OSKCIICPUMEHTOB, CO3JaHMHM YyYCOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHWIO W B3aWMOIIOMOIIM B TIPOIECCe ATOW y4eOHOH JeATEIHHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJICHUE W IMOCTYIKHA CBOMX TOBAPHUIIECH C IMO3UIIMN HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBHIA IMOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHMA:

MHPOBO33PEHUYCCKUE TPECTABIICHHUS O BEIIECTBE H XMMHUYECKON PEaKIIMH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOIIME OCHOBY I MOHMMAHHUS CYIIIHOCTH
HAyYHOM KapTHUHBI MHpa, MPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIHI,
B3aMMOCBS35X YeJIOBEKa C IPUPOJJTHOM Cpeioi, O POJIM XMMHUH B IIO3HAHUN YTHX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIC MOTHUBBI, HAINPABICHHBIC HA TIOJYYCHHE HOBBIX 3HAHHMW 110 XHMUH,
HEOOXOUMBbIC JIIsi OOBACHEHHUS HAOJIOJAEMBIX IIPOLIECCOB M  SIBICHUH, II03HABATEIbHOM,
MHGOPMAIIMOHHON U YUTATEIbCKOW KYJIbTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHON paboThI ¢
y4EOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, JOCTYIHBIMA TEXHUYECKUMHU CPEICTBAMU
MH()OPMALMOHHBIX TEXHOJIOTHH;

4) popMupOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE [IEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3/0pOBBIM 00pa3 >KM3HH, OCO3HAHUE TIOCIEJICTBUNA M HEMPHUAITHE BPETHBIX MPUBBIYCK
(ynoTpeOnieHuss ajKoroJis, HApPKOTUKOB, KYpeHHs), HEOOXOJUMOCTH COOJIOACHUS TMPABUI
0€30MacHOCTH NP OOpaIIEHHH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH,

5) Tpya0BOro BOCIIUTAHHUSI:

WHTEpeC K MPAaKTHUYECKOMY U3YyUeHHUIo mpodeccuil u TpyAa pa3iMyHOTO POJia, YBAKECHHE K
TPYAY U pe3yabTaTaM TPYAOBOHW IEATEIHHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUH 10 XUMUH, OCO3HAHHBIN BHIOOP WHANBUAYAILHONW TPACKTOPHH MPOIOJDKEHHUS 00pa3oBaHMUsI
C Y4€TOM IUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTHM K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB U



noTpeOHOCTeH, yeremHoi podheCcCHOHATBHON EITELHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalITUPOBATHCS B MIPO(PECCHOHAIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS:

9KOJIOTHYECKH IIeTIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK MCTOYHHMKY XU3HH Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMS, TOHMMAHHE IIEHHOCTH 3JI0POBOTO W 0O€30MacHOro oOpasza KU3HH,
OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY (PHM3UYCCKOMY M IICHXHYECKOMY 370POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIO/IEHUs MPaBWI OE30IMaCHOTO IMOBEICHUS MpU paboTe C BEIIECTBAMH, & TAKKE B
CUTYaLIMSX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHWS, TIOJydaeMble TIPH M3YYCHUH XUMUH, JIJIS PEUISHUs 3ajad,
CBSI3AHHBIX C OKPYXKAIOIIEH NPUPOJHOW CpeloW, Uil TOBBIIECHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYpbI, OCO3HAaHUs TJIO0AIBHOTO XapakTepa SKOJOTMUYECKHX MpOoOJIeM M MyTed WX penieHus
MOCPEJCTBOM METOJIOB XHMHH, SKOJOTHYECKOTO MBIILICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
ITI03HABATENIbHOW, KOMMYHUKATUBHOM M COLMAIIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTampenMeTHBIX pPE3YNIbTaTOB BBIACISIOT 3HAUYMMBIE IS  (POPMUPOBAHUSA
MHPOBO33PEHUs OOIICHAYYHbIE TIOHATHS (3aKOH, TEOPHs, MPHUHIUI, TUMOTe3a, (PaKT, CHCTEMa,
MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeAMETax W MO3BOJISIOT HA OCHOBE 3HAHWHM W3 3THX MPEAMETOB (POPMHUPOBATH MPEACTABICHHUE O
[IEJIOCTHOW HAy4yHOW KapTHHE MHpA, U YHUBEPCAIbHBIE Y4eOHBIE NEWUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISITUBHBIE), KOTOpbIe OO0ecrnedynBalOT (opMUpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO y4€OHOU JIEeSITEIbHOCTH.

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBHS

ba3oBrble Jornyeckue 1eMCTBUSA:

YMEHUS UCIIOJIB30BATh MPUEMBI JJIOTUYECKOTO MBIIUICHHS TP OCBOCHUH 3HAHUM: PACKPBIBAaTh
CMBICTT XUMHUYECKHUX MOHATUHN (BBIACNATh UX XapaKTepHbIe NMPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b
C APYrUMU NOHSTHUSIMU), UCTIOJB30BATh MOHATHUS JJIsi OOBSCHEHUS OTICNIbHBIX (DAKTOB U SIBICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUM JUIsl KIacCU(UKALMM XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peakiui, ycTaHaBIMBaTh NPUYUHHO-CJIEICTBEHHBIE CBA3M MEXAY OObEKTaMHM W3Y4€HUs, CTPOUTD
JIOTUYECKUE pacCyXAeHUs (MHIYKTUBHBIC, ACTyKTHBHBIC, IO AaHAJOTUH), IeJlaTh BBIBOJBI H
3aKITHOYECHUS;

yMEHHME NPUMEHATH B Mpollecce IMO3HAHUS MOHATHS (IIpeIMETHbIe M METalpeMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJICIH, WCIIOJb3yeMble B XUMHH, MPE0Opa3oBbIBaTh LIMPOKO
MpUMEHSeMble B XMUMHHU MOJENbHBIE IMPEACTABICHUS — XUMHUYECKHM 3HAK (CHMBOJ 3JIEMEHTA),
XxuMHuueckas (opMmyna U ypaBHEHHE XHMHUYECKOM peakuMd — TpU pElIeHUH YydeOHO-
[I03HABATENbHBIX 337a4, C Y4ETOM 3TUX MOJEIIbHBIX MPEICTABICHUN BBISBIATh U XapaKTepU30BaTh
CYIIIECTBEHHBIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB MU XMMHUYECKUX PEaKLUi,
BBISIBIISITH OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CJICJCTBEHHBIE CBS3H U MPOTUBOPEUHS B U3YU4aeMbIX
rpoleccax u sBJICHUSIX.

ba3zoBble nccienoBarebcKue 1eHCTBUA:

YMEHUE HUCIOJIB30BaTh MOCTABICHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAKKe
B KaueCTBE OCHOBBI A7 (POPMHUPOBAHUS TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CY)KJICHUM;

MpuoOpeTeHne OmbITa MO MJIAHUPOBAHUIO, OPTraHU3AllMM U MPOBEJICHUI0 YUYECHUYECKHX
HKCMIEPUMEHTOB, yMEHUE HaOII0OAaTh 3a XOJO0M MpOIecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €r0
pe3ynbraT, GopMyIHpoBaTh 000OIIEHUS M BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIETIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM paboTe.

Padora ¢ undopmanueii:



yMEHHUE BBIOMPATh, aHATM3UPOBATH M UHTEPIPETUPOBATH MH(POPMALIUIO PA3TUYHBIX BUJOB U
¢dbopM TpeAcTaBICHUS, MOJIy4aeMyl M3 Pa3HbIX MCTOYHHUKOB (HAyYHO-TIOMYJISpHAs JHUTEparypa
XMMHUYECKOTO COJIepKaHHsI, CIIpaBOYHbIE NOCOOus, pecypchl VHTepHeTa), KpUTUYECKH OLEHUBATH
MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE HCIIOJIb30BaTh W aHATU3UPOBATh B TMpollecce Y4eOHOW U HCCIEeNOBATENbCKOM
JEATeTbHOCTH HH(POPMAIIHIO O BIMSHUH ITPOMBIIIICHHOCTH, CEJICKOTO X03sCTBA M TPAHCIIOPTA HA
COCTOSIHUE OKPYXKAIOUIEH NMPUPOTHON Cpeibl.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:

yYMEHUs 3a7aBaTh BOIPOCHI (B X0/1€ Auaiora u (WiM) AUCKYCCUH) M0 CYIIECTBY OOCYKIaeMOi
TeMBI, POPMYIUPOBATH CBOU MPEITI0KEHNSI OTHOCUTEIIFHO BBITIOJIHEHHS TPEUI0KEHHON 3a1a4H;

YMEHUS MPEJICTABIIATH MOMYICHHBIC PE3yabTaThl MO3HABATEIBHOM JAEATEIILHOCTH B YCTHBIX U
MUCHMEHHBIX  TEKCTax; JeNaTh TPE3CHTAIMI0 PEe3yJbTaTOB  BBINIOJHEHUS XHUMHYECKOTO
JKCIIepUMEHTa (J1a00paTOPHOTO OMBITA, JabOpaTOpHOW pabOThl MO KCCIECIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH TO3HABAaTEIBHOW M
MCCIIEIOBATENILCKOM IEATETFHOCTH TPU PEIICHUH BOSHUKAIOIIUX MTPOOJIEM Ha OCHOBE y4€Ta 0OIIIX
MHTEPECOB U COTJIACOBAHUA MO3ULIUHN (0OCYXAEeHHS, OOMEH MHEHMSIMH, «MO3TOBBIE ILITYPMbBI»,
KOOPJMHAINS COBMECTHBIX JACHCTBUI, ONpeie]IeHne KPUTEPHEB 110 OIIEHKE KadecTBa BHITIOJTHEHHON
paboThl U ApYyTHE).

PerynsiTuBHbIE YyHUBEpPCAJIbHbIC YU4eOHbIE 1eHiCTBUA:

YMEHHE CaMOCTOSITEJIBHO OIPENENATh IENN NeSTEeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U TIPH HEOOXOMMOCTH KOPPEKTHPOBATH CBOIO JESITEIHLHOCTD, BRIOMPATh HanboIee
3¢ dexTuBHBIC CIIOCOOBI pelIeHNsT yUeOHBIX U TTO3HABATEIIBHBIX 33]1a4, CAMOCTOSATEILHO COCTABIIATh
WA KOPPEKTUPOBATH MPEIJIOKECHHBIM aJTOPUTM JEHCTBUU MPHU BBINOJHEHUU 3aJaHUN C YUETOM
MOJIyYeHHUs HOBBIX 3HaHUI 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX W pEaKLUsAX, OLICHUBATh
COOTBETCTBUE MOJIYYCHHOI'O Pe3y/bTaTa 3asiBICHHOMN eI, yMEHUE UCTOIb30BaTh U aHAJIU3UPOBATh
KOHTEKCTBI, [Tpe/araéMble B yCIOBUU 3aJaHHM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOCHHIO O0S3aTEIbHOIO  COAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHO pabouell MpOrpaMMOi, BBIIEISIOT: OCBOCHHbBIC
00y4arouMMuUCs Hay4HbI€ 3HaHUS, YMEHUS U CIOCOOBI ACMCTBUM, crielu(ruuecKue i peIMeTHOI
obnactu «XUMHS», BUIBI NEATEIBHOCTH MO IOJIYUEHHUIO HOBOTO 3HAHUS, €r0 HHTEpIpETalllu,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMUHbIX YI4EOHBIX U HOBBIX CUTYalIUSX.

K xonmy oOydeHuss B 8 kjacce mpeaMeTHble pe3yabTaThl HAa 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IOHSATHUH: aTOM, MOJIEKyNa, XMUMHUYECKUN

AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOIHAS U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHTENIbHAS aTOMHasi M MOJIEKYyJspHas mMacca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIpDHAs Macca, MaccoBas JOJs XHMHUYECKOro »JJEeMEHTa B COEIUHEHMUHU,
MOJIIpHBII 00bEM, OKCHJ, KUCIIOTA, OCHOBAHUE, COJIb, AIEKTPOOTPULATEIbHOCTD, CTENIEHb
OKHMCIICHMsI, XUMHMUYECKas peaklus, KJIacCUPUKAIMs pPEaKUui: peakuuu COEAUHEHMS,
peaKknMy pa3iokKeHUs, peaklUy 3aMelIeHus], peaklud 0OMeHa, 9K30- U SHI0TEPMHUECKHUE
peakuuu, TeroBoi 3G eKT peakuuu, SAPO aToMa, MEKTPOHHBIN €O aTroma, aToMHas
opOuTanb, paadyc aroMa, XMMHUYECKas CBs3b, MOJIAPHAs W HEMOJIApHAs KOBaJeHTHAS
CBSI3b, HMOHHAs CBs3b, WOH, KAaTHOH, aHUOH, pacTBOp, MaccoBas JOJis1 BeIleCTBa
(mpolieHTHAas KOHIIEHTpPALUs) B PacTBOPE;



UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (DOPMYIT BEIIECTB M YpaBHEHU I
XUMHUUYECKUX PEAKLIMIL;

OTIpENeNATh BaJCHTHOCTh AaTOMOB OJJIEMEHTOB B OHHApPHBIX COCAWHEHHSX, CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OHMHAapHBIX COEAMHEHUSAX, IPUHANIEKHOCTh BEIIECTB K
OmpeneNéHHOMY KJacCy CO€AMHEHUH 1o ¢dopmynaM, BHJ XHUMHYECKOW CBSI3H
(KoBaJIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

packpsiBaTh cmbica llepuoamueckoro 3akona JI. M. MenneneeBa: €MOHCTPHUPOBATh
[MOHMMAaHHE MEePUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMMUYECKHUX D3JIEMEHTOB OT HX
nonoxkeHust B llepuonmyeckoil cucreme, 3aKOHOB COXpPaHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yY€HUS, 3aKOHa ABOraapo;

ONKCHIBaTh U  XapakTepu3oBaTh TabnauuHyro Gopmy Ilepuoauueckoit  cucremsl
XMMHMUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «rjaBHas noxarpymnmna (A-rpynma)» u
«mmoboynass mnoxarpynma (b-rpynma)», wmanbsle W OOJIBIINE TIEPHOIBI, COOTHOCHTH
0003Ha4YeHUsl, KOTopble MMeroTcss B Tabnuue «llepronuueckas cucremMa XUMHYECKHUX
anemenToB Jl. M. MenneneeBa» ¢ 4YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHMS aTOMOB
XMMHMUYECKHUX DJJIEMEHTOB (cocTaB M 3apsal sapa, oOllee 4YHUCIO JIIEKTPOHOB U
pacnpesenieHne uxX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKUE D3JIEMEHTHI, HEOPraHMYeCKHE BEIEeCTBA, XUMHUYECKHE
peakuuu (MO 4YMCIYy M COCTaBy YYAacTBYIOUIMX B pEaKLUUU BEIIECTB, MO TEIJIOBOMY
shdekry);

XapaKTepu30BaTh (OMUCHIBaTh) OOINIME XWMHUYECKHE CBOWMCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB,  IOATBEP)KJAas  OMNMCAaHUE  NPUMEpPaMU  MOJIEKYJSPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTHM OT MX KAuE€CTBEHHOI'O COCTAaBa,
BO3MO>KHOCTHU IPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;
BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO
JOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (opMylie COCIUHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN PEaKIUU;

IIPUMEHATh OCHOBHBIE OIEpPAlUU MBICIMTEIBHON JAESITEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHME, O0OOIIeHHEe, CHCTEMaTU3aluIo, KIACCU(UKALMIO, BBISBICHUE MPUYUHHO-
CIIE/ICTBEHHBIX CBSA3€Hd — Ui HM3YYEHHUs] CBOMCTB BEIIECTB M XMMHUUYECKHX DPEaKIIHiA,
€CTECTBEHHO-HAY4YHbIE METOJIbl MO3HAHUSI — HAONIO/IeHUE, U3MEpPEHHEe, MOJIEIHpPOBAHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh MpaBWaM  [OJIb30BAHUSA  XUMHMUYECKOM TMOCYIOW U  J1abopaTOpPHBIM
obopynoBaHueM, a TaKKe MpaBuUiIaM OOpalleHHus C BElIeCTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMHU IO BBITOJHEHHUIO Ja00PaTOPHBIX XMMHUYECKHUX OTBITOB MO MOIYYCHHUIO U
coOupaHuio ra3000pa3HBIX BEHIECTB (BOJAOPOAA U KHUCIOpOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNpeENEHHON MacCOBOM J0J€il paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
IIPOBOJUTh XMMHUYECKHE DKCIIEPUMEHTHI II0 PACIO3HABAHMIO PACTBOPOB ILEJIOUYEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (heHOoI(TaTenH, METUIOPAHXK U APYTHeE).

K koHiy oOydeHuss B 9 kJacce INpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX TMOHITHA: XUMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTD,
3NEKTPOOTPULATENBHOCTD, CTETIEHb OKUCIICHUS], XUMUYECKasl peaKIusl, XUMUYECKasi CBSI3b,
TEIUIOBOM J(PQeKT peakuuu, MOIb, MOJSPHBI O0O0BEM, pPACTBOP, AIIEKTPOJHUTHI,
HEDJIEKTPOJIUTHI, DJEKTPOJIUTHYECKAsh JUCCOIMAIUASA, pEeaklud HOHHOrO OoOMeHa,



KaTajau3aTop, XUMHUYECKOEC paBHOBECHE, OOpaTUMbIE U HEOOpAaTUMBIC PEAKIIHH,
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTaHOBJIEHHE, aJUIOTPOMUs, aM(OTEPHOCTh, XUMHUYECKas CBs3b (KOBaJICHTHAS,
WOHHAs, METAUIMYECKasi), KpPUCTAIUIMYECKas PelETKa, KOPPO3Hs METaUIOB, CIUIABBI,
CKOPOCTb XUMHUYECKON pEakLuH, NpeAesIbHO gommyctuMas konuentpanus 111K BemecTsa;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHMUYECKHX TMOHATUA U TPUMEHSATH ITH
TIOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

HCII0JIb30BAaTh XMMHYECKYIO CHMBOJIMKY JUTsI COCTaBIICHUS (DOPMYJT BEIIECTB U YPaBHEHUI
XUMHUUYECKUX PEAKIIMIL;

packpsiBaTh cMbich [lepuoanueckoro 3akona J[. 1. MenaeneeBa u 1EMOHCTPUPOBATH €T0
MOHMMAHKE: OINKCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuommdeckoit
CHUCTEMBI XUMHUYECKUX DJIEMEHTOB: Pa3JInuaTh MOHATHUS «TJIaBHAs oArpymnmna (A-rpyrma)»
u «mobounas mnonarpynna (b-rpymnma)», manbie U OoJbIIME TMEPHONBI, COOTHOCUTH
0003HaUYEHMs, KOTOpbIE HWMEIOTCS B TEPUOJUYECKON TaOIUIEe, C YHUCIOBBIMH
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsij sjpa,
oOl1ee 4YKMCiIo AIEKTPOHOB M paclpeieseHUe HX MO AJIEKTPOHHBIM CJIOSIM), OOBACHATH
001I1e 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB DJIEMEHTOB M WX COCAMHEHHUH B TIpeieniax
MaJIbIX TIEPUOIOB U TJIABHBIX TOATPYII C Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCU(PUITUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIECTBA, XUMHYECCKUE
peaknuu (MO YUCITYy M COCTaBy YYACTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIJIOBOMY
b dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepHU30BaTh (OMUCHIBATh) OOIIHE U CTIEIIM(UICCKHE XUMUYECKUE CBOMCTBA MPOCTHIX
W CJIOXHBIX BELIECTB, MOATBEPXkAAsl ONHUCAHUE MPUMEPAMH MOJEKYJISPHBIX U HMOHHBIX
YPaBHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

COCTaBJISITh YPABHEHUS SJIECKTPOJUTHUYECKONW TUCCOUMALMM KUCIOT, IIEJIOYEH U COJIEH,
MOJIHbIE U COKpAalll€HHbIE ypaBHEHHUS peakiuil HOHHOTO OOMEHa, YpaBHEHHUS pEeaKlIHid,
MOATBEPXKIAIOIINX CYILIECTBOBAHNE T€HETHUECKON CBSI3M MEXY BEIIECTBAMHU PA3TMYHBIX
KJIacCOB;

pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHHUS, BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX NIPEBPALLECHHI B PA3JIMUHBIX YCIIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO
JOJIF0 XMMHYECKOTO 3JIeMeHTa 1Mo (opMylie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON pPEeaKIUu;

coOnrofaTh mpaBuja  TOJB30BAaHUS  XMMHYECKOHW TMOCYyIOoM U J1abopaTOpHBIM
obopynoBaHHEM, a TakKe NpaBHia OOpAIEHUS C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKUHUSMHU 0 BBITIOJHEHHUIO Ja00PaTOPHBIX XUMHUYECKUX OTBITOB MO MOJIYYCHHUIO U
coOupaHHio ra3000pa3HbIX BEMIECTB (aMMHUaKa U YTIIEKHUCIIOTo ra3a);

MPOBOJIUTh PEAKIIMH, TMOATBEP)KJIAIOIINE KAaueCTBEHHBIM COCTaB pPa3IUYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM NYTEM XJopuAa-, Opomuna-, uoaua-, kapoboHat-, docdar-,
CUJIMKAT-, Cynab(aT-, THIPOKCUI-UOHBI, KATHOHBI aMMOHUS M MIOHBI H3yYEHHBIX METAJIIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMUYECKHUX BEILIECTB;

MPUMEHSATh OCHOBHBIE OIEpAllMd MBICIUTEIbHON MAESITEIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AIINIO, BBISIBICHUE MPUYNHHO-CIECICTBEHHBIX CBS3H.



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B )KM3HH YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u Beniecrna.
dusnyecKkue CBOMCTBA BEIIECTB. ArperaTHoe coctosinue BemiecTs. [loHsaTHEe 0 MeTOaxX MO3HAHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3IieicHus CMeCeH.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE eMeHThl. CUMBOJIBI XUMHYECKUX 3J1eMEHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuyeckas popmyra. BaJleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
coctaBa BemecTtB. OTHocuTenbHas aToMHass wmacca. OTHOCHUTENbHAas MOJIEKYJsipHash Macca.
MaccoBas 107151 XHMUYECKOTO 3JIEMEHTA B COSAMHECHHH.

KonnuectBo BemectBa. Mosib. MosisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MAaCChl M YHCIIA
CTPYKTYPHBIX €MHUII BeliecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHH.

dusznyeckue W XUMUYECKHE SIBIICHUS. XUMHUYECKas peakiuss W e€ MNpU3HAKU. 3aKOoH
COXpaHEHHUsI MacChl BEIIEeCTB. XHMHYECKHE ypaBHeHHs. Kiaccuukaius XUMUYECKHUX pPEaAKIUi
(coenuHeHws, pa3IoKeHUs, 3aMeleHns], 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOH TMOCY/I0¥, MpaBwiaMu pabOThl B jabopaTopuu U TpUEMaMU
oOparieHuss ¢ Ja00OpaTOpHBIM OOOpyJAOBaHWEM, HM3y4Ye€HHWE U OINMUCaHWE (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOMIOeHNe (PU3NUECKUX (TUIaBJICHHE BOCKA, TAasHUE JIJA,
pacTupaHue caxapa B CTYNKE, KHUIIEHHWE W KOHACHCAIUS BOJbI) M XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTOW) SIBJICHHM, HAOIIOIEHNE U
OTMCAaHHE MPHU3HAKOB MPOTEKaHUs XMMHUYECKUX peaKlIMil (pa3joKeHHe caxapa, B3auMOJIEHCTBUE
CEPHOM KHCIOTBHI C XJOpUIAOM Oapus, pasioxeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aMMOJICICTBUE kene3a ¢ pactBopoM coiu meau (11), n3ydenue cnocoOoB pa3jeseHus: cMecei: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHME, BBIIAPUBAHUE, TUCTHILISALUSA, XpomaTtorpadus, MpoBeleHUE
OUMCTKA TIOBAPEHHOW COJIM, HaONIOJIEHUE U OINHCAHHE PE3YyJIbTaTOB MPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3JaHUe MOJIEIeH MOJIEKYI (IIapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — aimeMeHT U MHpOCTOE BEIIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, GU3NYecKue U XMMUYECKHE CBOMCTBA (peakuuu TOPEHHUS).
Oxcunpl. Ilpumenenune kuciaopona. CrnocoObl TOMy4YeHHS KUCIOpoJa B J1abOpaTOpuu U
npoMeblieHHocTH.  KpyroBopoT kucnopoga B mpupoge. O30H — aljIoTporHas MoaudUKaius
KHCTIOpO/Ia.

TemmoBoit 3¢ddekT XUMHUYECKON peakiuu, TEePMOXUMHUYECKHE YpaBHEHUS, DJK30- H
SHAOTEPMHUUYECKUE peakuuu. TOMIMBO: Yroidb W METaH. 3arps3HeHHe BO3/AyXa, YCHIICHHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT 1 mpoctoe BemiecTBo. HaxoxxaeHue Boopoaa B mpupoje, Gusndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

MonspHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM.

O®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelieHHbsie u
HEHACBIIIEHHbIE pacTBOPHL. PacTBOpUMOCTH BellecTB B BoJe. MaccoBasi 107151 BEIECTBA B PaCTBOPE.
Xumnueckue cBoicTBa Bonbl. OcHoBaHus. Ponb pacTBOpoOB B MpHUpPOAE M B KU3HHU YEJIOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranmdeckux coenuHennit. Okcunpl. Krnaccudukanus OKCHIOB:
cojieoOpa3zymomue (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecosieoOpasyromue. Homenknarypa
oKkcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCuaoB.



OcnoBanms. Knaccupukanust ocHOBaHMK: IIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. Pu3znueckue M XUMUYECKHE CBOMCTBAa OCHOBaHuM. llomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. PU3HUECKHE M XUMHUYECKHE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. IlosryueHne Kucior.

Conu. Homenknatypa coisedl. ®@usznueckue U XuUMUYecKue cBoMcTBa cosied. [lomyuenue
COJIEH.

['enernueckas cBsA3b MEXKIY KJIacCaMM HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPE/EIICHUE COJEp)KaHUs KUCIOpoJa B BO3JyXe, MOJy4YeHHE, coOupaHue,
pacrno3HaBaHME€ M H3YYEHUE CBOMCTB KHUCIOpOJAa, HAOIIOJEHHME B3aUMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCIIOBHUS BO3HHMKHOBEHHS W NpEKpalleHHs ropeHus (moxapa), 03HaKOMJIEHHE C
o0Opa3laMu OKCUJIOB U OIIMCAaHHE X CBOWCTB, MOJIydYeHUE, COOUpaHHe, PACIIO3HABAHUE U M3YUYEHHE
CBOMCTB BojOpoJa (ropeHue), B3aumojencTBue Boaopoga c¢ okcuaoM menu (1) (Bo3moxHO
WCIIOJIb30BaHUE BHUCOMATEPUATIOB), HAONIOJCHHE OOpa3IOB BEIIECTB KOJMYECTBOM | MOIb,
UCCIIEIOBAaHUE OCOOCHHOCTEM  pacTBOPEHUS BEUIECTB C  Pa3JIMYHOM  PacTBOPHUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JIOJI€M pPACTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTaJylaMH (HAaTpUeM U KajbleM) (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMATEpPUANIOB), HCCIIEIOBaHHE O0O0pa3lloB HEOPraHMYECKHX BEIIECTB pPa3jIMYHBIX KIIacCOB,
HaOo/IeHNe M3MEHEHUsI OKPACKM HMHAMKATOPOB B pacTBOpax KHUCIOT M IIEN0Yel, H3yuyeHue
B3auMoieiicTBus okcuaa meau (l1) ¢ pacTBopoM cepHO¥ KHUCTOTHI, KUCIOT ¢ METaUIaMH, PEaKIIHil
HENTpaIu3aluy, MoJyYeHHEe HEPACTBOPUMBIX OCHOBAaHUH, BBITECHEHUE OJIHOTO MeTajljla IPyruM M3
pacTBOpa COJIM, pEIICHHE OKCIEPUMEHTAIBHBIX 3amad 1o Teme «BakHeWmue KIaccsl
HEOPraHUYECKUX COCIUHECHUI.

Ilepuonuveckuii 3axkon u Ilepmoamyeckasi cucrema xuMudeckux djementos /I. H.
Menpeneesa. Crpoenue aromoB. XuUMHYeCKass CBA3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIE
peaKuuu

[lepBble MOMBITKU KIAcCU(PHUKALMKA XUMHUYECKUX 31eMeHTOB. [IoHsATHE O rpynmax cXOIHBIX
3JIEMEHTOB (ILIEJ0YHbIE U IIEJIOYHO3EMEIbHbIE METaIbl, FAJIOTE€Hbl, HHEPTHBIE Ia3bl). DIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTEpHbIE OKCU/IbI U THIAPOKCUIBI.

[lepmognueckuit  3akoH. Ilepuoauueckass cucrema XxXumMudeckux osnemeHtoB [J[. U.
MenpeneeBa. KoporkonepuogHas u anuHHonepuojHass (opmbl Ileproauueckoir  cucTeMsl
xumuueckux oanemeHtoB JI. WM. Menneneea. Ilepuonst u rpynmbl. DU3WYECKUN CMBICT
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IIEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenune atromoB. CocraB aToMHBIX sep. M3otonsl. OnekTpoHbl. CTpOEHUE 3IIEKTPOHHBIX
oOosouek aToMoB mepBbIx 20 xumuueckux avieMeHTOB Ilepuoanmyeckoit cucremsr [l .
MenneneeBa. XapakTepUCTUKa XMMHMYECKOIO 3JIEMEHTa IO €ro nojoxkeHuro B llepmonmyeckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XMMHMUYECKHUX DJIEMEHTOB, METAJUNIMYECKUX U
HEMETAJLINYECKUX CBOMCTB 110 TpyNIaM U Mepuoiam.

3nauenue llepuoanueckoro 3akoHa u [lepuonnyeckoil cHCTEMbl XUMUYECKUX JIEMEHTOB IS
pa3BuTUsA Hayku U npakTtuku. [. . Mennenees — yu€Hblil U TpaXJaHNH.

Xumnueckas CBSI3b. KoBanenrnas (monspHast " HEeToJIIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAs1 CBSA3b.

Crenenp okucneHus. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakluu. [Iponiecchl okucienus u
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



n3yueHre 00pas3IoB BEIIECTB METAJIOB M HEMETAIIOB, B3aUMOJICHCTBHE THAPOKCHIA [TUHKA
C pacTBOpaMU KHUCJIOT U ILIEJIOYEH, IPOBEIEHHE OMNBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHE, PEAKLIUHU PA3JIOKEHUS, COCUHEHNS).

Mestcnpeomemmuoie céazu

Peanuzanus MeXnpeIMETHBIX CBA3E€H IPU U3YyYEHUM XMMHHM B 8 KJlacce OCYIIECTBIIAETCS
4yepe3 UCIOJb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHUMN, TaK U MOHSATUMU, SBIISIONIUXCS
CUCTEMHBIMU JJIS1 OTJIEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUHbIE MOHATHS: HAy4yHbIH (akT, TUIIOTE3a, TEOPHUs, 3aKOH, aHaJIHU3,
CUHTE3, Kiaccuukauusi, MNEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEHUEe, MOJIEIb, SIBJICHHUE.

®dusnka: wMarepusi, aroM, DOJIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKIUI, HN30TOMbI,
PaAMoOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUI 3apsj], BEIIECTBO, Teno, OOBEM, arperaTtHoe
COCTOSIHUE BEUIECTBa, ra3, (PU3MYECKHE BEIMYMHBI, €IUHHUIBI HM3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3151, ComHIIE.

buonorus: ¢dotocunres, nprxanue, ouocdepa.

I'eorpadust: atmocdepa, ruapochepa, MUHEpaNbI, TOPHbIE MTOPOIbI, TOJIE3HbIE UCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peakius

[Iepmognueckuit  3akoH. Ilepmoguueckass cucreMa XuMUYecKux oanemeHToB [J[. U
MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTHA B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
MEPBBIX TPEX MEPHUOJIOB, KalMs, KAJIBIHUS W WX COCAWHEHUH B COOTBETCTBHUU C TMOJIOKECHHUEM
aneMeHTOB B [lepronyueckoil cucTeMe U CTPOCHUEM X aTOMOB.

CtpoeHue BellecTBa: BHUAbl XUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMUYECKON PEIETKN U BUAA XUMHUECKOHN CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTraHWYECKHWX BEHIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJlaccaM HEOPraHM4eCKUX COCIMHEHHM, TeHeTHUeCKast CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XUMUYECKUX PEAKIHI MO pa3IMYHbIM MpHU3HAKaM (M0 YHUCIY M COCTaBY
YYaCTBYIOIIMX B PEaKLUU BEIIECTB, MO TEIIOBOMY 3(h(DEeKTy, 10 U3MEHEHHUIO CTENEHEH OKUCICHUS
XMUMHYECKUX AJIEMEHTOB, IO 0OPaTUMOCTH, [0 YYaCTHUIO KaTalu3aTtopa). DK30- U SHJIOTEPMUYECKHE
peaxkuu, TepMOXUMUYECKIE YPaBHEHUS.

[lonsitie o ckopocTH xumuueckod peakuuu. [loHsTHe 00 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusx. [loHsTre o roMOreHHBIX U TeTeporeHHbIX peakiusax. [lonarue o karamuse.
[Tonsite 0 xuMU4ecKOoM paBHOBecHU. DAaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUYECKON PEaKIuu U
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — PEAKIMHM, JJIEKTPOHHBIA OajaHC  OKUCIUTENHHO-
BOCCTaHOBUTENbHONH peakuuu. CocTaBleHHE YpPaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BAaHHEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopust >MEKTPONUTUUECKOM TUCCOLUMALMU. DIEKTPOJHUTHI UM HEIIEKTPOJUThl. KaTHOHBI,
aHUOHBI. MeXaHU3M JUCCOLMAIMN BEIIECTB C Pa3IMYHBIMU BUJIAMHU XUMUYECKOU cBs3U. CTeneHb
nucconuanuu. CUIbHbIE U c1a0ble SJIeKTPOIUTHI.

Peakuuu noHHOro OOMeHa. YCIOBUSA TMPOTEKAaHUS PEaKIMii MOHHOTO OOMEHa, IMOJIHbIE U
COKpall€HHble MOHHBIE ypaBHEHHUs peakuuil. CBOWCTBa KHUCIOT, OCHOBAaHHUWA M COJEHl B CBETE
MIPEJICTaBICHUA 00 dMEKTPOIUTHUECKON quccoruanii. KauecTBeHHbIe peakiiuy Ha WOHEI. [loHsATHe
O TUAPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C MOJCISIMH KPHCTAUIMYECKUX PEHIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HEMETA/UIOB (TpaduTa U ammasa), CIIOKHBIX BEHIECTB (XJIOpHUIa HATPHUSI), UCCIICIOBAHNE
3aBHCUMOCTH CKOPOCTH XUMHUYECKOW pEaKkUMd OT BO3ACHUCTBUS pa3iIU4HbIX (HAKTOPOB,
UCCIIEIOBAaHUE DJICKTPONPOBOJAHOCTA PACTBOPOB BEIIECTB, IIpollecca AUCCOLMAIMH KHUCIOT,
miesioyed U cojie (BO3MOYKHO HCIIOJIB30BAHHME BHJIEO MaTEpHalioB), IPOBEJICHHUE OIIBITOB,
WUIIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHUsl peakuuil HOHHOro ooOmeHa (oOpa3oBaHME OcCajKa,
BBIJICJICHHE Ta3a, oOpa30BaHUE BOJBI), ONBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBHTENBHBIX pPEaKUui (TOpeHHe, peakIMy pa3oKEeHUs, COCAMHEHHs), pPACcClo3HaBaHUE
HEOPraHMYECKUX BEHIECTB C IMOMOINBI0O KAYECTBEHHBIX pEaKIWid Ha HWOHBL, pELICHHE
HKCTIEPUMEHTAIBHBIX 33/1a4.

HemeTtanibl 4 X coeTUHEHUS

OO6mras xapakTepucTuka rajgoreHoB. OCoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
okucneHus. CtpoeHne W (U3NYECKHE CBOWCTBA TNMPOCTBIX BEIIECTB — TAIOTEHOB. XHMHUYECKHE
CBOWCTBA Ha TpuUMepe XJopa (B3aMMOJEHCTBHE C METAUIAaMH, HEMETAJUITAMH, MIeI0YaMu).
XnopoBogopoa. ConstHasi KUCIOTa, XMMHUUYECKHE CBOWMCTBA, TMOJIyueHUE, puMmeHeHue. [leiicTBue
XJIOpa W XJIOPOBOAOPOJA HA OpPraHUM3M 4YesloBeKa. BakHehue XJIopuabl U UX HAXOXKJICHHUE B
IpHUpPO/IE.

OO6mass xapakrepuctuka 31eMeHToB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTerneHn okucieHus. CTtpoeHue W (PU3MUECKHe CBOWCTBA IMPOCTBHIX BEMIECTB —
KHCJIOPOJa U Cephl. AJUTOTPOTTHbIE MOIN(UKAIINH KHCIOPOa U Cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoyiopos, CTpoeHue, GU3NUECKUEe U XUMUIECKUe cBocTBA. OKCHIBI Cephl KaK MPEACTaBUTEIN
KACIOTHBIX OKcuaoB. CepHast KucloTa, (pu3nyeckne W XUMHUYECKHE CBOHCTBa (00Imme Kak
MIpPEeICTaBUTENsI Klacca KHUCIOT U crneunduueckue). XUMUYECKUE PEeakluu, JeKallue B OCHOBE
MPOMBIIIJICHHOTO Croco0a TojydeHus cepHoi kucioThl. [Ipumenenue cepHoit kuciotel. Coyn
CEpHOM KHUCIIOTHI, KaUeCTBEHHas peakuus Ha cyiabdar-uoH. HaxoxaeHue cepsl U €€ COeUHEHUN B
npupojae. XUMHUYECKOE 3arps3HEHHE OKpYKalolleld Cpelapl COCTUHEHUSMH cepbl (KUCIOTHBIE
JOK]TH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €To MPEeA0TBPAILCHUS.

OOmass xapakrepuctuka di1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHsSI aTOMOB,
XapaKTepHbIE CTENEHN OKUCIEHUS. A30T, paclipoCTpaHEeHUE B IPUPOE, (PU3HUECKHUEe U XUMUYECKUE
cBoiictBa. KpyroBopot azora B mpupoae. AMMHaK, ero (u3nMueckue M XUMHUYECKHE CBOMCTBA,
nostyueHue u npuMenenue. Conu aMMOHUS, UX (U3HYECKUE U XUMUUECKUE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakuusi Ha HMOHBI aMMOHHA. A30THAas KHUCJIOTa, €€ MOJydeHHe, (U3NYecKhue U
XMUMHYECKHE CBOMCTBa (00lIMe Kak MpeICcTaBUTeNsl Kilacca KHUCIOT U clenu(pUuYecKue).
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B Ka4eCTBE MHHEPAIbHBIX YA0OpeHUd. XUMUYECKOe
3arpsi3HEHUE OKPYKAIOLIEH cpeibl COeNMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3/1yXa,
MOYBBI U BOI0EMOB). Docdop, amtoTponHbie Mogudukanuu Gocdopa, GU3NIECKUe U XUMUUYECKHE
cBoiictBa. Okcun ¢ochopa (V) u dochopnas kucnora, ¢puznyeckue U XUMHUYECKHE CBOICTBa,
nosyueHue. Mcnons3zoBanue GocdaroB B KauecTBE MUHEPAIBHBIX YIOOPEHUIA.

OOmast xapakrepuctuka »s1neMeHTOB |VA-rpynmbel. OcoOe€HHOCTH CTpPOEHHs aTOMOB,
XapaKkTepHble CTENEHW OKUCICHUS. YTJIEepoJl, asIOTPONHbIE MOJIUGHUKAIMM, PAaCHpPOCTPAHEHHE B
npupoje, (puznyeckue U XMMHUYECKHe cBoiicTBa. AncopOuus. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yriueposaa, ux (pu3nuyeckue M XMMHUYECKHE CBOWCTBA, JNEMCTBHE Ha JKHUBbIE OPraHU3MBbI,
HOJydeHHE W TPUMEHEHHE. DKOJIOTHYECKHEe MPoOiIeMbl, CBsi3aHHbIe ¢ okcuaom yriepona (1V),
TUNOTe3a rI00aJbHOr0 MOTEMJIeHNs KIMMaTa, MapHUKOBBINA 3(h(dekT. YroipHas KUCIOTa U €€ COJH,
X (QU3MUECKUe U XMMUYECKHE CBONCTBA, MOJydyeHHe M ImpuMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-uoHBL. Vcnonbp3oBaHue kapOOHATOB B OBITY, MEAMILIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO35UCTBE.



[lepBoHavanbHble TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX Yriepoja
(MeTaH, 3TaH, 3TWJIEH, alleTUIIEH, 3TAHOJI, INIMLEPHUH, YKCYCHas KucioTa). [IpupoaHble HCTOUHUKI
YTJIEBOAOPOAOB (yroJib, MIPUPOIHBIN ra3, He()Th), MPOAYKTHI UX NepepadoTku (OeH3MH), UX POJIb B
ObITY M TPOMBIIUIEHHOCTH. [loHATHE O OHONOTMYECKM BaXKHBIX BEIIECTBAX: XHUpax, Oenkax,
yIaeBOJaX — M HUX pPOJM B JKU3HU 4YeJOBEKAa. MarepuaabHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COEIUHEHUM.

Kpemunii, ero Qusnueckue M XHMUYECKHE CBOWCTBA, IIOJy4eHHE W MpPUMEHEHHE.
Coenunenus kpeMHus B ipupojie. O6uue npeacrasienus o6 okcuae kpeMuus (1V) u kpemHueBoi
kuciote. CHIIMKAThI, UX UCIOJIb30BAaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxxHeilne crpouTenbHbIe
MaTepualibl: KEpaMHKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. Ilpobnembr Ge3omacHOTO
HCII0JIb30BAHUS CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuil IKcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISIHOW KHCIOTBI, MPOBEACHUE
KAueCTBEHHBIX pEaKUUi Ha XJOPUI-UOHBI M HAONIO/IEHWE NPU3HAKOB UX IMPOTEKAHMS], OIBITHI,
oTpaxaromue (QpU3NYEeCKHMe M XUMHUYECKHE CBOMCTBA TaJlOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCI0JIb30BAHME BUJEOMATEPHANIOB), O3HAKOMJIEHME C 00pa3liaMu XJIOPUIOB (TaJOr€HU]IOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu cepbl U €€ COeIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEepHAJIOB), HaOMIOJCHHE  Tpolecca  OOyrIMBaHUA ~ caxapa IOJ  JICUCTBHEM
KOHLIEHTPUPOBAHHON CEPHOI KHUCIIOTHI, M3Y4YE€HHE XMMHUYECKHUX CBOMICTB pa30aBlieHHOW CepHOM
KHUCJIOTBI, TPOBE/IEHUE KAueCTBEHHOM peakiuuu Ha cyiabhaT-uoH U HaOIIOAEHHE NpHU3HaKa eé
MPOTEKAHUS, O3HAKOMJIEHHWE C (U3NYECKUMHU CBOMCTBAMHU a30Ta, (ochopa M UX COeIMHEHHM
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHANIOB), 00pa3liaMyu a30THBIX M (POchOpPHBIX yn0oOpeHHil,
[0JIy4eHue, coOupaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB aMMHaKa, IPOBEAECHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUSA U GocdaT-uoH U U3ydeHHE IPU3HAKOB UX NIPOTEKAHUs, B3aUMOAEeHCTBIE
KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI ¢ MEAbIO (BO3MOYKHO MCIIOJIBb30BaHUE BUJEOMATEPUAIIOB),
U3y4eHHe MoJiesIel KpUCTANIMYEeCKUX PEemEToK anMasa, rpadura, ¢ymiepeHa, 03HaAKOMIIEHHE C
IIpoIeccOM  aAcoOpOIMKM PAaCTBOPEHHBIX BELIECTB AKTHMBMPOBAHHBIM YIIEM U YCTPOHCTBOM
IIPOTHBOra3a, IMOJy4YE€HUE, COOMpaHME, pacllioO3HaBaHWE M H3Yy4eHHE CBOMCTB YIJIEKUCIIOIO rasa,
IIPOBEICHUE KAaYEeCTBEHHBIX pEakIMil Ha KapOOHAT M CWIMKAT-UOHBl U H3ydeHHE NPU3HAKOB MX
IIPOTEKAHHS, O3HAKOMJICHME C TPOAYKUMEH CHIMKAaTHOM INPOMBINUICHHOCTH, pEIICHHE
SKCIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHelIne HeMeTauIbl U UX COCIUHEHUS.

MeTtaniibl ¥ UX COeIMHEHHUS

OO1w1ast XapakKTepUCTUKA XMMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU X IOJIOKEHUS B
[lepuonnueckont cucreme xumuueckux a3iemeHToB /J[. M. MenzaeneeBa u CTpOoeHUsS aTOMOB.
Crpoenne MmetauioB. Merauueckas CBSA3b U METAIMYECKAas KPUCTAJIMYECKas pPELIETKA.
ONEKTPOXUMHUYECKANA PsJ HaNpsDKEHUH MeTauioB. (PuU3MUeCKMe M XUMHUYECKHE CBOMCTBA
MeTajuioB. O61me cnocoObl MoyydeHus MeTaioB. IIoHATHE O KOPpPO3MM METalIoB, OCHOBHBIE
crocoObl 3alMThl MX OT Koppo3uu. CrutaBbl (cTanb, YyryH, IIOPaTIOMMHHUN, OpOH3a) M HX
[IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTauIbl: oJOKeHUE B [lepuoandeckoil cucreMe XMMHYECKUX AieMeHToB 1. 1.
MenneneeBa, CTpOEHUE UX aTOMOB, HAXOKJAEHHUE B IpHpoae. PU3NYECKUE U XUMHUYECKHE CBOKCTBA
(Ha mpumepe HaTpus U Kanusi). OKCHIBI U TUAPOKCUABI HaTpus U Kanus. [IpuMeHeHue menouHbix
METAJJIOB ¥ UX COCTUHEHHUH.

[IlenoyHO3€eMeENBHBIE METAJUIBI MAarHUK U KaJIbLIMH: MOJIoKeHUE B [lepuonuyeckoil cucreme
xumuueckux snemeHtoB . M. MenneneeBa, cTpoeHuMe HMX aTOMOB, HAaXOXKJIEHHUE B IPHUPOJE.
du3nyeckue M XUMHYECKHE CBOWCTBA MAarHusl M Kauplusd. BakHelnMe COeOUHEHMs KalbIUs
(okeun, rupokcu, coan). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHsI.



Anromunuit: nonoxenue B Ilepumonmueckoil cucreMe xumuueckux snemeHros J[. .
MenneneeBa, CTpo€HUE aToma, Haxo)kaeHue B mpuponae. dusmueckue M XMMHUYECKHE CBOMCTBA
aMOMUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA U THUPOKCHIA ATFOMUHHUSL.

Keneso: mnonoxenue B llepuoamueckord cucreme xumuueckux snementos [l .
MenneneeBa, CTpo€HUE aToma, HaxoxjaeHue B npupoje. dusnueckue U XUMHUUYECKUE CBOWCTBA
xene3a. Okcuapl, ruapokcussl u coiau kenesa (ll) u xenmeza (l1l), ux cocras, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuit sIkcnepumenm:

O3HAKOMJICHHE C 00pa3liaMi METAJUIOB M CIUIABOB, MX (M3UUYECKUMH CBOMCTBAMU, U3yUCHHE
pe3yabTaTOB KOPPO3UH METAIIOB (BO3MOXKHO HMCIOJB30BAHWE BUICOMATEPHAJIOB), OCOOCHHOCTEH
B3aUMOJICHICTBUSL OKCHJA KalbLUg MW Hartpus C BOJOM (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB), MCCIEJI0BAHUE CBOICTB JKECTKOM BOJBI, Ipolecca TOPEHUs Kene3a B
KHUCII0po/ie (BO3MOXKHO HMCIIOJIb30BAaHKE BHIEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHNS KaUYeCTBEHHbBIX
peakiii Ha MOHBI: MarHus, KaJblUs, AIOMHHUSA, [UHKA, xene3a (I1) u xenesa (1), mequ (11),
HaOJII0/IeHNEe U OMMCaHUE MPOILIECCOB OKpAIIMBAaHUS IUIAMEHW MOHAMU HATPHsl, KaJus U KaJbLHs
(BO3MOKHO MCIIOJIb30BaHME BHUJCOMATEPHAIIOB), UCCIIEOBaHHE aM(OTEPHBIX CBOIMCTB I'MIPOKCHIA
ATIOMHHMS U THJIPOKCHUJA IIMHKA, PEleHHE SKCIIEPUMEHTAJbHBIX 3a7ay no Teme «Baxuelmue
METaJJIbl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAS cpeaa

BemectBa 1 Marepuasibl B NMOBCEIHEBHOW >XKM3HU ueloBeKka. be3omacHoe HCMONIb30BaHHE
BEIIECTB M XWMHUYECKHX peaknwii B ObiTy. [lepBas moMmoImb NpH XUMHUYECKHX OXKOTaX W
OTpaBJICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpyKarolled cpenabl (IpefenbHas AOMYCTHMas KOHLEHTpPaLUs
BemecTs, najiee — [1JIK). Poias xumun B perieHnn 3K0JIOTHIECKUX TPOOIeM.

Xumuueckuit IKcnepumenm:

H3ydeHue 00pasIioB MaTepHaIOB (CTEKIIO, CIIABBI METAJUIOB, TIOJIUMEPHBIE MaTEPHUAIIb).

Meostcnpeomemmnwie ceasu

Peanu3anus MeXnpeaMeTHBIX CBs3€H NMpU H3ydeHHMM XUMHHM B 9 Kiacce OCYLIECTBISAETCS
Yyepe3 UCIOJb30BAHME KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHITUMN, SBISFOLIUXCS
CUCTEMHBIMU /ISl OT/IENIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOuire ecTeCTBEHHO-HAay4YHbIE MOHATHUS: Hay4HBIM (akT, rMnore3a, 3aKOH, TEOpHs, aHaJM3,
CHHTE3, KiIacCUUKaIMs, IEepUOJUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT, MOJEIMPOBAHHUE,
U3MEpEHUe, MOJIENb, IBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHsI, MaTepHAIIbL.

dusuka: Marepus, aroM, 3JEKTPOH, HPOTOH, HEWTPOH, HOH, HYKJIWJ, H30TOIbI,
palMOAKTUBHOCTb,  MOJIEKYJIa,  IEKTPUUYECKUI  3aps], MPOBOJAHUKH,  MOJYIPOBOJHUKH,
IUAJIEKTPUKH, (OTO3IEMEHT, BEIIECTBO, Telo, 00BbEM, arperaTHoe COCTOSHHE BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJIIMUECKAsl PEIIETKA, CIUIaBbI, (U3UUECKUE BEIUYUHBI, €IUHHLIBI
U3MEpEHHUs, KOCMUYECKOE ITPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: Qotocunrtes, npixaHue, Ouocdepa, IKOCHCTEMA, MHUHEpaJbHbIE YyI0OpeHMUs,
MHUKPO3JIEMEHTbI, MAaKPOAJIEMEHTBHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAJIbI, TOPHbIE TOPObI, MOJIE3HBIE HCKOTAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (L1 (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHMS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeraoBeKa
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosayx. Kucnopon. Ilonsitue 06 6 bubnuoreka [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
Boaopoa.Ilonstue o kucnorax u bu6mmoreka [IOK
2.2 8 1
COJISIX https://m.edso0.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 2
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.

Xumn4deckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE pPeaKkIuu

3.1

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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XUMHUYECKuX dneMeHToB 1. 1.
MemnneneeBa. CtpoeHue atoma

XUMHUYecKas CBA3b.

32 Oruciiresbiio- 8 ftffsﬂ/lff:é{;f r(3/I§f41837c
BOCCTAHOBUTCJIILHBIC peaKHI/II/I
bubanorexa LIOK
Hroro mo paszeity 15 https:// m.edSO(])_.[ ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

Kosaun4vecTBO Yyacon DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpoabH IIpakTnyeck
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl [V} ble padoThI ue padoTsl
pecypchl
Paznes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpEHUE N
yriryoneHue bubmmoreka LIOK
11 3HAHUN OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paznesnoB Kypca 8 36
KJiacca
OcHOBHBIE
bu6moreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakuuit o
DIIEKTPOJIUTUYECK
ast quccolanys. bu6moreka [IOK
1.3 XUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a6
pEaKuuu B 36
pacTBopax
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
Oo61mas
XapaKTEPUCTHKA
bu6mmoreka [IOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
anemeHnToB VIIA- 36
TPYIIIBL. o
I'amorensl
OO6mras
XapaKTEPUCTHKA
bubmuoreka [JOK
XUMHUYECKUX
2.2 6 https://m.edsoo.ru/7f41a6
snemeHToB VIA- 36
rpynnsl. Cepa u eé o
COCTMHCHUS
OO6mras
XapaKTepUCTUKA
XUMHYECKUX bu6mmoreka [JOK
2.3 ameMeHToB VA- 7 1 https://m.edsoo.ru/7f41a6
rpymmbl. A3or, 36
¢dochop u ux
COCTMHCHUS
OO6mras
XapaKTepUCTHKA bubnuorexa [IOK
2.4 XHUMHYECKHUX 8 1 2 https://m.edsoo.ru/7f41a6

aneMeHToB |VA-
IPyIIBL. YTIEPOX

36
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U KPEMHUU U UX
COCAUHCHUA
Hroro mo paznmeny 25
Pasnen 3. Merasiibl 1 MX COeIMHEHUS
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Kputepuun oueHnsaHuma. Xumusa.

KpuTepumn ou,eHnBaHUA y4eHUYECKUX AENCTBUN

B cooTBeTCcTBMU C Tpe6OBaHMFIMM CTaHA4apTa No XMMUn 1 Bbl6paHHbIX n3 cbep,epaanoro CMUCKa

yLIe6HVIKOB y4ynuTeNb XUMNUN BO BpeEMA NPOBEPKU N KOHTPONA 3HaHWI No npeameTty MOXeT

OpPUNEHTNPOBATbLCA Ha cieayrouine YpPpOoBHMU.

MepBblit ypoBEHb - PENPOAYKTMBHbIN. BbINONHEHWE YYaLMMMCA 3a4aHNI 3TOTO YPOBHSA ONUPaEeTCA B

OCHOBHOM Ha namaATb. [JOCTUKeHMe 3TOro ypoBHA NpeanonaraeT y yyalmxca:

- 3HaHWe Ha3BaHWM OTAEeNNbHbIX XMMUYECKUX 2NN1IEMEHTOB, BELLLECTB U peaKu,Mﬁ;

- YMeHWNe yCTHO N NnCbMeHHO ONNCbIBATb XUMNYECKHNe d)aKTbI, NOHATHNA UNUN ABNEHUNA (peaKLI,MM),'

- MOHMMaHWe Posn, 3Ha4YeEHNA NN NPUMEHEHUNA OTAENbHbLIX XMMUNYECKUX BELWLECTB NN peaKu,mﬁ;

- NPUMEHEHMNE XMMMNUYECKON CUMBOIMKN - XMMMUYECKUX 3HAKOB, GOPMY/ U YypaBHEHMI;

- 3HaHWe HEeKOTOPbIX MCMONb3YEMbIX B XMMUU NPUBOPOB, yMmeHMe cobupaTb NpocTeine U3 HUX. U..1C
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LA NnpoBepKN 3HAHUI U YMEHUI, COOTBETCTBYIOLLMX NEPBOMY YPOBHIO, UCNO/Ib3yeTCA PenpoayKTUBHbIN
BWUA, 334aHMIN, Npeano/aratolmnii BocnponsseaeHne yYalwmMmmncs oTaenbHbIX 3HaHUM U YyMeHUN.

MpoBepKa NepBOro YpoBHA 3HAHWI 1erko ocywecteaseTcs popmamm aBTOMaTU3MPOBAHHOTO yyeTa.
BTopoii ypoBeHb - NPOAYKTUBHbIN. [LOCTUIKEHWE 3TOro YPOBHSA NPeAnonaraeT y yYalimxca:

- NOHMMaHMe GOPMYINPOBOK BaXKHENLLUMX XUMUYECKUX NOHATUI, 3aKOHOB, TEOPUI N MPUMEHEHMUE WX B

dHa/NN0TNYHbIX CUTYaUUNAX,
- YMeHWNe yCTaHaB/1IMBaTb B3aMMOCBA3b MeX a4y COCTaBOM, CTPOEHNEM U CBOMCTBAMM XUM. BeLlecTs,
- YMeHWne npoBogunTb pacyeTbl N0 XUMUYECKUM ¢oplv\ynarv\ N YypPaBHEHUAM,

- YMeHNne CaMoCToATE/IbHO NPOBOAUTb XUMUNYECKUI SKCNEepPUMEHT MO UHCTPYKLU KU y'«-le6HMKa nnn no

YKa3aHWio yumntens u GUKCUpoBaTb ero pesynbratbl.

Ona NPOBEPKN YMEHUA NPUMEHATb 3TU 3HAHUA B yqe6HoV1 NPaKTUKe NCnosib3yrTcAa 3a4aHNA,
BbINOJ/IHEHME KOTOPbIX BO3SMOXHO HE TOJ/IbKO Ha OCHOBE NamATu, HO N Ha OCHOBE OCMbIC/IEHUA. |_|03TOMy

HapAagy C NCUXOI0rMYECKOM onepau,meﬁ BocnpounsseneHnA WMPOKO NCMOJIb3YHOTCA Y3HaBaHUE U ABIEHUE

nepeHoca. [na BbINONHEHUA TaKNX 3a,£l,aHMI7I TDEGYETCH 6onee HanpAXeHHaA MmbiCanTeNbHaA

AeATeNbHOCTb YYALLMXCS, YEeM NP BbIMOJAHEHUN 3a4aHUI Ha MEPBOM YPOBHE.
TpeTuii ypoBeHb - TBOPYECKMUI. [LOCTUKEHWNE 3TOrO YPOBHA NpeAnoaaraeT y yyalmxca:

- YMEeHNE NpPpOrHo3npoBaTb CBOWMCTBA XMMMYECKNX Beu,ects Ha OCHOBEe 3HaHUA 06 ux cocTtaBse u CTpoeHUn

n, H3060p0T, npegnonaratb CTPoOeEHUE BeLWLeCTB Ha OCHOBE UX CBOﬁCTB,‘

- NIOHMMaHUe (I)aKTOpOB, NO3BOJIAOWNX YNPABAATb XUMUYECKMMU peakUuNaAMmn (CKOpOCTbI'O,

HanpasaeHNem, BbIXO40M npo,u,yKTa);

- YMEHWNE NPOEKTNUPOBATb, OCYLWLECTBNIATL XUMUYECKNI SKCMNEPUMEHT, a TaKXKe d)MKCMpOBaTb n

dHaNIN3nNpPOoBaTb €ro pe3sy/sibTaTbl;

- YMEeHNEe OpneHTUPOBATLCA B NOTOKE XMMUYECKOM MH(I)OpMaLI,MM, onpeaenAaTb UCTOYHUKA HEO6XOAMMOﬁ
MHd)OpMaLI,MVI, nony4yaTtb €e, aHa/IM3npoBaTb, AE€N1ATb BbIBOAbl HA €€ OCHOBE U NpeacCTaBNATb B

COOTBETCTBYIOLWEN GOPME;
- YMeHWe 0CO3HaBaTb BKAAL XMMUMU B GOPMUPOBAHUNE LLENOCTHOM €CTECTBEHHO-HAYYHOM KapTUHbI MUpPa.

[Na NpoBEPKKN 3HAHMI, COOTBETCTBYIOLMX TPETLEMY YPOBHIO, U YMEHUA NPUMEHATbL UX B y4eBHOW
NPaKTUKEe UCNONb3YyeTcs pedIeKTUBHbIN BUA 3a4aHMWI BbINOSIHEHWE KOTOPbIX ONMPaETCA Ha
pPenpoAyKTUBHbIE 3HAHUSA, HO TPebyeT rNyboKOro OCMbIC/IEHNA, BNAAEHNA NOTUYECKMMM NPUEMaMM
YMCTBEHHOW AeATeNnbHOCTU (aHanms, cuHTes, 0606LeHne, KOHKpeTU3auma, cpaBHeHme,

abcTparnpoBaHme, Knaccudukaums).
OtmeTKa "5" cTaBuTCa B chyyae:
1. 3HaHUA, NOHUMaHMA, FYBUHbI yCBOEHMA 0ByYatoLWMMCA BCero 06beéma NporpaMmmHoOro maTepuana.

2. YMEeHMA BblAENATb FNaBHble NOMIOXKEHUA B N3y4eHHOM maTepkhnane, Ha OCHOBaHUK d)aKTOB n npmnmepos



0606wWaTtb, AenaTb BbIBOAbI, yCTaHaBANBATb

mexnpeameTHble U BHYTpUnpeameTHble CBA3U, TBOPYECKUN NPUMEHAET NO/ly4eHHble 3HaHNA B

HE3HAKOMOW CUTyauuu.

3. OTcyTcTBME OWMBOK M HEAOYETOB NPM BOCNPOU3BEAEHUM U3YYEHHOro MmaTepunana, Npu YCTHbIX OTBeTax

yCTpaHeHue oTAeNbHbIX HETOYHOCTEN €

MOMOLLbIO A0MNOHUTE/IbHbIX BOMPOCOB y4nTens, cobaogeHme KyabTypbl MMCbMEHHOW U YCTHOM peun,

npasun opopmaeHMA NMCbMEHHbIX paborT.
OtmeTKa "4":
1. 3HaHue BCero n3y4yeHHOro NPorpammHoOro maTtepuana.

2. YMeHWii BblAENATb rNaBHbIe NONOXKEHMUA B U3yYeHHOM MaTepuase, Ha OCHOBAaHMMN GAKTOB M NPUMEpPOoB
0606wWaTb, AenaTb BbIBOAbI, YCTAHABANBATb BHYTPUNpPEAMETHbIE CBA3W, MPUMEHSTb NMOJIy4YeHHble 3HaHUSA

Ha NpaKTuKe.

3. HesHauwuTebHble (HErpybbie) OWMBKM U HEAOUYETbI NPY BOCMPOU3BEAEHUN U3YYEHHOTO MaTepuana,
cobntogeHe OCHOBHBIX NPaBWA KyNbTypbl MUCbMEHHOM U YCTHOW peyu, Npasu ohopmMaeHuUs

NUCbMEHHbIX PaboT.
OtmetKa "3" (ypoBeHb NpeAcTaBieHUI, COYETaOWMUXCA C 31eMEHTAaMMN HayUHbIX NOHATUIA):

1. 3HaHWe 1 yCBOEHME MaTepMana Ha YPOBHE MUHUMA/IbHBIX TpeboBaHMI MPOrpammbl, 3aTpygHeHMEe Npu

CaMOCTOATE/IbHOM BOCNpon3BeneHnu, HEO6XO,CI,VIMOCTb He3HauynTeNbHOM nomouwu npenogaBsaTtena.

2. YmeHune paGOTaTb Ha ypoBHE BOCnpounsBeaeHnA, 3aTpyaHEHNA NPU OTBETAX HA BMAOM3M€H‘eHHbIe

BOMpPOCHI.

3. Hannuue rpy6oit olwmnbKM, HECKONBbKUX HErpYybbIX MPY BOCNPOM3BEAEHMM U3YYEHHOrO MaTepunana,
He3HauuTebHOoe HecobatoAeHMe OCHOBHbIX MPaBUA KYAbTYpPbl MMCbMEHHOM M YCTHOM peyn, Npasua

0bOpPMIEHNA NMCbMEHHbIX paboT.
OTmeTka "2":

1. 3HaHue un yCBOEHUWE MaTepPUasia Ha YPOBHE HNXKe MUHUMA/TIbHbIX Tp66OBaHMl71 nporpammsl, otge/ibHblE

npeagcraBneHnA 06 N3y4EHHOM MmaTepuane.

2. OTcyTCcTBME YMEHMI paboTaTb Ha YPOBHE BOCNPOU3BEAEHNA, 3aTPYAHEHMA NPU OTBETaX Ha

CTaHAapPTHbIE BONPOCHI.

3. Hannumne HeckonbKux rpybbix ownboK, 601bLWOro Yncna Herpybbix Npu BOCNPOU3BEAEHNN U3YHEHHOTO
mMmaTepuana, 3HaunTenbHoe Hecob1loaeHe OCHOBHbIX NPaBUA KYNbTypPbl MMCbMEHHOM 1 YCTHOW peyu,

npasua opopmaeHMa NUCbMEHHbIX paboT
Kputepumn oueHMBaHUA yCTHOrO OTBETa.
OtmeTKa "5" cTaBuUTCA, €CNU YYEHUK:

1) NokasbiBaeT rnyboKoe 1 NoAHOE 3HaHWe U MOHMMaHKWe Bcero o6bema NporpammHOro maTepuana;



NoJIHOE NOHMMAHME CYLLHOCTU PACCMATPMBAEMBbIX MOHATUI, ABJEHWNI N 3AKOHOMEPHOCTEN, TEOPUIA,

B3aMMOCBA3EN;

2) YmeeT cocTaBUTb NOJIHbIN U NPaBWJIbHbIMA OTBET HAa OCHOBE M3YYEeHHOro MaTepuana; BblaensTb
rNaBHble NOIOXKEHUSA, CAMOCTOATE/IbHO MOATBEPKAATb OTBET KOHKPETHbIMM NpUMepamu, pakTamu;
CaMOCTOATE/IbHO M apryMEeHTMPOBaHO AenaTb aHanns, 0b6obuweHun, BbiBogbl. YCTaHaBANBATb
MeXXnpeamMeTHble U BHYTPUNPEAMETHbIE CBA3W, TBOPYECKM NPUMEHSATb NOJIyYeHHble 3HaHWA B

HE3HAKOMOW CUTyaLuu.

MNocnepoBaTesibHO, YETKO, CBA3HO, 06OCHOBAHHO M 6e30WNH60YHO n3naraTb y4ebHbIN MaTepuan; gaBaTtb
OTBET B JIOTMYECKOW NOC/NeA0BaTENbHOCTU C UCMONb30BaHNEM MPUHATON TEPMUHONOTMN; AeNaTb

cobCTBEHHbIE BbIBOAbI; GOPMYIMPOBaTb TOYHOE ONpeaeneHne U UCTOSIKOBaHWE OCHOBHBbIX MOHATUM,

3aKOHOB, TEOPWIA; NPU OTBETE HE MNOBTOPATL AOC/NOBHO TEKCT y4ebHMKA; M3naraTb maTepman
JINTEPATYPHBLIM S3bIKOM; MPABU/IbHO M 06CTOATE/IbHO OTBEYATb Ha AOMOIHUTE/IbHbIE BONPOCHI YYUTENS.
CamoCTOATENBHO M PALMOHA/IbHO UCMO/b30BaTb HArNA4HbIe NOCObUSA, CNPaBOYHbIE MaTepuanbl,
YYEOHUK, AOMNONHUTENbHYIO IMTEPaTYpPy, NEPBOUCTOUHUKMN; NPUMEHATL CUCTEMY YCIOBHbBIX 0603HAYEH U
npv BEAEHMM 3anunceli, CONPOBOXKAAIOLLMX OTBET; UCMONb30BaHWE 417 [,O0KA3aTeIbCTBA BbIBOAOB U3

Hab/1lo4eHU N ONbITOB;

3) CamocToATeNIbHO, YBEPEHHO M 6e30WNBOYHO NPUMEHSAET NoJIyYeHHble 3HaHWSA B PeLleHnm npobaem
Ha TBOPYECKOM YPOBHE; ONycKaeT He bosiee 04HOro HeA,04eTa, KOTOPbIN JIETKO UCMPABAAET No

TpeboBaHMWIO yunUTeNs; UMeeT HeobxoaMMble HaBbIKM PaboTbl C NPUBopamMu, YepTekamm, CXemammu
COMYTCTBYOLMMM OTBETY; 3aMNCK, CONPOBOXKAAOLME OTBET, COOTBETCTBYIOT TpeboBaHUAM.
OtmeTKa "4" cTaBUTCA, €CNIU YYEHUK:

1) Noka3blBaeT 3HaHWA BCErO M3YYEeHHOro NPOrpamMmmMHOro matepuana. [aer noaHbIi U NPaBUbHBbIN
OTBET Ha OCHOBE M3YYEHHbIX TEOPUIA; HE3HAYMTE/IbHbIE OMBKN U HeA04EeTbI MPU BOCTPOM3BEAEHUM
W3y4YEeHHOro MaTepuana, onpeaeneHns NoHATUI Aan HenosHble, Heb6oblMe HETOYHOCTM NpK
NCMNOAb30BaHUMN HAaY4YHbIX TEPMWUHOB MW B BbIBOAAX M 0606LLEHUNAX U3 HaBAOAEHWI U ONbITOB;
mMmaTepuan usnaraet B onpeneneHHo’ IOrMYecKoi NocneaoBaTeIbHOCTH, NPU 3TOM A0MNYCKaeT ogHY
Herpybyio oWKNHBKY MK He Bonee ABYX HEA0UYETOB U MOMKET X MCNPABUTL CAMOCTOATE/IBHO NpU
TpeboBaHWMM UM NPY HEHObLLIONK NOMOLLM NPENOAABaTENS; B OCHOBHOM YCBOW/ y4ebHbI maTepuan;
NOATBEPKAAET OTBET KOHKPETHLIMM NMPMMeEpPaMU; MPaBUIbHO OTBEYAET HAA, ONOJIHUTE/IbHbIE BOMPOChI

yqyuntena.

2) YMmeeT CaMOCTOATENIbHO BblAENATb MNaBHble MONOXKEHUA B U3Yy4eHHOM MmaTepuane; Ha OCHOBAHUU
d)aI-(TOB n npmnmepos O606|J.I,aTb, LenaTb BblBOAbI, YCTaHABAMBATb BHYTpUNpeaMeTHbIe CBA3N. [TpumeHATb

nosly4yeHHble 3HaHUNA Ha NMPaKTUKE B BMAOM3M€HéHHOﬁ CUTyauun, CO6}'IPOLI,aTb OCHOBHbI€ NpaBuia
KYNbTypbl yCTHOVI pedyn n conposom,a,arou.l,eﬁ NUCbMEHHOM, UCNO/Ib30BaTb Hay4Hble TEPMMUHbI,

3) He 06n1agaeT AOCTaTOYHbIM HaBbIKOM PaboTbl CO CNPaBOYHON ANTEPATYPOI, Y4EBHUKOM,
NepBOMCTOYHUKAMM (NPaBMAbHO OPUEHTMPYETCA, HO paboTaeT meaneHHo). JonycKaeT Herpybble

HapyLlleHus npasua oGpopmMaeHUA NUCbMEHHbIX paborT.

OtmeTKa "3" cTaBUTCA, €CNU YYUEHUK:



1. ycBOWI OCHOBHOE coaepaHune yuebHoro matepuana, umeet npobesbl B yCBOEHMM MaTepuana, He

NpenaTcTeyloLMe AasbHelLemMy YCBOEHUIO NPOrpaMmMHOro maTepunana;
2. maTepuan usnaraeT HecucTeMaTU3MPOBaHHO, dparmeHTapHO, He BCeraa noc/ie0BaTe/1bHo;

3. NMoKasblBaeT He40CTaTOuHY0 CHOPMMPOBAHHOCTb OTAE/IbHbIX 3HaHWUIA U YMEHWIA; BbIBOAbI U

0606UEeHMA aprymeHTMpyeT cnabo, AonyCcKaeT B HUX OLNOKMU.

4. ponycTna OWNOKN MU HETOYHOCTM B UCMOIb30BAHMM HAYYHOM TEPMMHONOIMM, ONpPeaeneHNs NOHATUI

[Aan HelOCTaTOUYHO YETKUE;

5. He UCNo/1b30Basl B KayecTBe A0KA3aTeNbCTBA BbIBOAbI M 0606LeHUA U3 HabntoaeHnin, GaKkToB, ONbITOB

nan gonycTtun OWNBKM npu UX N3N0XeHnu;

6. MCMbITbIBAET 3aTPYAHEHMA B MPUMEHEHUM 3HAHNIN, HEOBXOAUMBIX 418 peLleHMA 33434 Pa3/IUYHbIX
TMNOB, NPY 06 BACHEHUN KOHKPETHbIX ABJIEHUIA HA OCHOBE TEOPUI U 3aKOHOB, UM B NOATBEPKAEHUN

KOHKPETHbIX NpUMepoB NpPpakTU4eCKoro npumeHeHunA TEOpMVI;

7. oTBEYaeT HeNOJIHO Ha BOMPOCHI yuntena (yI'IyCKaFI n OCHOBHOE), naM BoCNpomn3BoauUT cogepaHume
TEKCTa y‘-IE6HVIKa, HO HE4OCTAaTOYHO NMNOHUMMAET OTAE/IbHbIE NONIOXKEHUA, UMEKLLNE BaXKHOE 3HaYeHUNE B

3TOM TEKCTE;

8) 06Hapy>+<MBaeT HeAoCTaTO4YHOE NOHMMAHUE OTAE/IbHbIX NONIOKEHUMN npuv socnponsseneHNn TeKCTa
y‘-leﬁHVIKa (3anmcel‘f1, FlepBOl/ICTO‘-IHMKOB) N1 oTBeYaeT HENOJZIHO Ha BONPOCHI y4nTenAa, 4onyCKkada ogHy-

ABe rpybble oWnbKM.

OtmeTKa "2" cTaBMTCA, €CNU YYEHUK:

1. He yCBOWA M He pacKpbl/l OCHOBHOE coAiepXaHune matepuana;
2. He AenaeT BbIBOAOB 1 0606 LWEHWN.

3. He 3HaeT N He NoOHUMaeT 3HAYUTENNbHYIO U1K OCHOBHYHO YaCTb NPOrpaMMHOro matepuana B npegenax

NOCTaB/IEHHbLIX BOMPOCOB;

4. unn nmeer cnabo Cd)OpMVIpOBaHHbIe M HEeNnoJIHblé 3HAaHWA N HE YMEET NPUMEHATb UX K PELLEHUNIO

KOHKPETHbIX BOMNPOCOB K 3a4a4 Nno o6pa3u,y;

5) unu npu otBeTe (Ha ogMH Bonpoc) AonycKaeT 6osiee ABYX rpybbix OWIMOOK, KOTOPbIE HE MOXKET

MCNPaBUTb AaxKe NPU NOMOLLN yunTens.
Kputepum oueHnBaHUA NnMCbMeHHbIX paboT (npakTuyeckue u nabopatopHbie paboTbl)

1. OueHKa aKcnepMMeHTaNbHbIX YMEHWI

OugeHKa CTaBUTCA Ha OCHOBaHUM Hab A AEHMA 33 YYaLLMMUCA U MUCbMEHHOro oT4YeTa 3a paborTy.
OTmeTKa «5»:

® paboTa BbINO/IHEHA NOJIHOCTLIO M NPABUbHO, CAEeNaHbl NPaBUbHble HAabAOAEHUA U BbIBOADI;

® JKCNEePUMEHT OocCyLlecTB/1IeH NO NJ1aHy C y4eTOM TeXHUKU 6e3onacHOCTU U npasun pa6OTbI C



BelLecTBaMm 1 060pya0BaHMEM;

® NPOoABAEHbI OPraHN3aLMOHHO-TPYA0BbIE YMEHMA (MOAAePXKMBAIOTCA YMCTOTa paboyero mecra u

NopAA0K Ha CTO/Ie, 3KOHOMHO UCMO/b3YIOTCA PEaKTUBDI).
OTmeTKa «4»:

* paboTa BbINOIHEHA NPaBM/IbHO, CAeNaHbl NPaBubHble HablAeHNA U BbIBOAbI, HO NPU 3TOM
3KCMEePUMEHT NPOBEAEH HE NOIHOCTbIO AU AOMNYLLEHbl HECYLLLECTBEHHbIE OLINBKK B paboTe C

BelwecTteammn n obopygoBaHuem
OTmeTKa «3»:

® paboTa BbINOJIHEHA NPABWUJ/IbHO HE MEHee YeM HaMoN0BUHY MW AONYLLEHA CYLLECTBEHHAnA oWwnbKa B
X04e 3KCnepumeHTa, B 06 bACHEHUM, B opopMieHUn paboTbl, B COBA0L4EHUN NPABUI TEXHUKN
6e3onacHoCTM Npu paboTe ¢ BellecTBamM U 0bopyaoBaHMEM, KOTOpasa UCNpaBAseTca No TpeboBaHUIo

yuntens.
OTmeTKa «2»:

e fonylleHbl ase (M 6onee) cyllecTBeHHbIE OLUMBKM B X04e 3KCNepuMeHTa, B 06bACHEHWUN, B
odopmMneHun paboThbl, B cObN0AEHMM NPaBUA TEXHUKK Be3onacHOCT Npu paboTe ¢ BelecTsamm 1

obopyaoBaHMEM, KOTOPbIE YYALLMINCS HE MOXKET UCMPABUTb AaKe No TpeboBaHMIO yunTens.
OueHKa YMeHMUI peLlaTb SKCNepMMEHTA/IbHbIE 3a4a4m

OTtmeTKa «5»:

® NN1aH pPeLLeHMNA COCTaB/IEH NPAaBUNBLHO;

® NPaBUAbHO OCYLLECTBAEH NOAOOP XMMNYECKMX PEaKTUBOB M 060pyA0BaHMUS;

® [1aHO NOJIHOE 0OBACHEHWE U cAeNaHbl BbIBOAbI.

OTmeTKa «4»:

® NN1aH pPeLLeHNA COCTaB/IEH NPaBUNbHO;

® NMNPaBUIbHO OCyLWeCTB/1IEH nop,6op XUMUNYECKUX PEAKTUBOM U O60pyAOBaHMFI, npuv 3aTom gonyuweHo He

6onee AByX HECYLLECTBEHHbIX OLIMOOK B 06 bACHEHMM U BbIBOAAX.
OTmeTKa «3»:
® NN1aH peLleHna COCTaBIeH NPaBUIbHO;

*NpPaBn/IbHO OCYLLECTB/IEH no,a,6op XUMNYECKUX peaKTnBOB U o6opyp,OBava, HO gonyuieHa

cyllecTBeHHas olwmnbKa B 06bACHEHUN U BbIBOAAX.
OTMmeTKa «2»:

e fonyuieHbl aBe (1 6onee) owWNbKM B NnaHe peweHuns, B nogbope XMMUYECKUX PeakTUBOB U

060pyaoBaHUsA, B 06bACHEHMM U BbIBOAAX.



OueHKa yMmeHuii pellaTb pacyeTHble 3a4a4m

OtmetKa «5»:

® B JIOTUYECKOM PACCYXKAEHMN N PELLEHNM HET oWMBOoK, 3aa4a4a pelleHa paLUyoHaibHbiM crocobom.
OTmeTKa «4»:

®B JIOTMYECKOM PACCYXKAEHUN U PELLEHMMN HET CyLLLECTBEHHbIX OWNBOK, HO 3a4a4a pelleHa

HepauMoHaibHbIM CNOCOH60M MM AONYLLEHO He 6onee ABYX HECYLLECTBEHHbIX OLMOOK.
OtmeTKa «3»:

*B IOTMYECKOM PACCYKAEHUMN HET CYLLECTBEHHbIX OWMBOK, HO AONYLLEeHa CywecTBeHHan owmnbKa B

MATEMATMYECKMX pacyeTax.

OTmeTKa «2»:

*IMEIOTCA CYLLECTBEHHbIE OLMOKN B 1IOrMYECKOM PaCCyKAEHUN U B PeLLEeHUMN.

OueHKa NMCbMEHHbIX KOHTPOJIbHbIX paboT

KoHTposibHble paboTbl M3 NOCOOUA OLLEHMBAIOTCA COrIAaCHO NpeasioXKeHHOM aBTOPOM LUKabl OLEHKU UK
OTtmeTKa «5»:

*OTBET NOJIHbIN U NPaBWUIbHbIN, BOSMOKHA HecyL,ecTBeHHas oW mnbKa.

OTmeTKa «4»:

*0TBET HEMNO/IHbIN MW AONYLLEHO He bonee ABYX HEeCYLLECTBEHHbIX OLIMOOK.

OTmeTKa «3»:

Opa60Ta BbIMNOJ/IHEHA HE MeHee YeM HaMNoJsI0BUHY, AonyulweHa O4Ha CylleCcTBeHHanA owmnbKa u npun aTom

OBe-TPU HeCyLecTBeHHbIe.
OTmeTKa «2»:

*paboTa BbINOJIHEHA MEHbLLE YEM HAMOJIOBUHY UIN COAEPHKUT HECKOJIbKO CYLLECTBEHHbIX OLLUMOOK.
OTmeTKa «1»:

*paboTa He BbINOJHEHaA.

Mpu oueHKe BbINOJIHEHUA NUCbMEHHOM KOHTpO}'IbHOﬁ pa6OTbI HeO6XOAMMO Y4UTbIBaATb Tpe6OBaHMF|

eanHoro opdorpaduyeckoro pexmnma.

OTMmeTKa 33 UTOTOBYHO KOHTPO/IbHYI0 PaboTy KOppPEeKTUPYeT NpeaLlecTByoWMe NpyU BbICTaBAeHUN

OTMETKM 3a YeTBepTb, Noayroamue, rog,.
OueHKa TecToBbIX pabor.

TecTbl, cocToAWME N3 NATM BONPOCOB MOXKHO MCNOJ/Ib30BaTb MOCAE U3YYEHUA KaXKA0ro maTepuana



(ypoka). Tect n3 10—15 BoNpoCcoB NCMO/b3yeTCs

ANA nepuoanyeckoro KoHTpons. Tect ns 20—30 BonpocoB HE0bX0AMMO UCNO/b30BaTb A1 UTOrOBOro

KOHTpONA.

Mpw oueHWBaHMM MCNONb3YETCA CAeayoLwWwan WKana: aaa Tecrta U3 NATU BONPOCOB
® HeT oWMBOK — OTMeETKa «5»;

® 0aHa owmnbKa - oTMeTKa «4»;

® 1BE OLINOKM — OTMETKa «3»;

® TPY OLIMOBKM — OTMETKA «2».

AOna tecta n3 30 Bonpocos:

e 25—30 npaBuabHbIX OTBETOB — OTMETKa «5»;

® 19—24 npaBW/ibHbIX OTBETOB — OTMETKA «4»;

e 13—18 NnpaBW/IbHbIX OTBETOB — OTMETKA «3»;

® meHbLe 12 NpPaBU/IbHbIX OTBETOB — OTMETKa «2»



KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
aTa u3y4eHust
N Komnuecro uacos A y DJIeKTPOHHBIE IH(PPOBLIE
n/ Tema ypoka IIpumeuanue

I

Bcero

KP

il

nnaH

dakr

oOpa3oBaTebHbIE PeCypPChI

Pazneinl. IlepBoHayaibHble XUMUYeCKHE MOHATHSA (204.)

Tema 1.1 Xumusi —BaskHasi 00J1aCTh €CTECTBO3HAHUS U MPAKTUYECKOM 1eATEJIHLHOCTH Yea0Beka (54.)

) [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 03.09 bu6moreka [IOK
yenoseka. Tena u BemecTsa ' https://m.edsoo.ru/ff0d210c

2 IToraTre o MeTogax MO3HAHUSA B XUMUH 1 04.09 bubnmorexa [IOK

https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1 «IIpaBuna

2 paboThl B 1a6OPATOPUU U TPUEMBI 1 1 10.09 bubnuoreka [JOK
obpainenus ¢ 1abopaTopPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

A Yuctele BertecTBa U cMmecru. CriocoOsl 1 11.09 bu6moreka [IOK
paszeneHus cMeceit ' https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Ne 2

5 «PI:BIIGJICHI/IC CMe[;eﬁ (Ha mpumepe 1 1 17.09 bubamorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
Tema 1.2 BemecrBa u xumuieckue peakuuu (154.)
ATOMBI U MOJICKYJIbI X UMHUYCCKHE
6 AJIEMEHTBHI. 3Ha1<z (CMMBOJIBI) 1 18.09 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
XUMHYECKUX AJIIEMEHTOB

7 KoHTponbHaa paborta 1 (craproBas) 1 1 24.09 https://m.edsoo.ru/ff0d2be8

8 [IpocThle U coKHBIE BELEeCTBA 1 25.09 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIDHOE YUYEHUE 1 01.10



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIICCTB.
10 Xumudeckasi popmyna. BaneHTLIL{IOCTL 1 02.10 brbmorexa OK
https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHMYECKHX SJICMCHTOB
1 OTHOocCuTENBHAS aTOMHAs Macca. 1 08.10 bubnuorexa [JOK
OTHOCHUTENbHASI MOJICKYJISIpHASE Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas J10J1s1 XHMHAYECKOTO dJIeMEHTa 1 09.10 bubmmoreka [{OK
B COC/IMHCHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. 1 1510 bubmmoreka [{OK
MoutsipHast Macca ' https://m.edsoo.ru/ff0d5230
" DOu3nveCcKue U XUMUYECKHE SIBIICHUS. 1 16.10 bu6moreka [IOK
XUMHUYeCKasi peaKiius https://m.edsoo.ru/ff0d37fa
5 [Ipu3Haky n ycioBHs MPOTEKAHUS 1 2.10 bubnuoreka [JOK
XUMHUYECKHX PEaKIUit ttps://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHS MACChl BEIIECTB. 1 23.10 bu6moreka [IOK
XUMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILLECTBA I10 ypaBHeHI/ISII\/; XUMHUYECKAX 1 05.11 bubamorexa LIOK
. https://m.edsoo.ru/ff0d5708
peakimit
Knaccndukanus XuMHYECKHX peaKIui
18 (COGI[I/II-(};HI/I}IH pa3JI0KEHUS saﬁem:HHﬂ 1 06.11 bubmmorexa [TOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMmeHa)
M. B. JIoMOHOCOB — y4EHBIH-
19 SHIMKIONEIUCT. O6ogltjlleHHe u 1 12.11 bubmmorexa [IOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3SHAaHUH
20 KonTpoabnas padora Ne2 o teme 1 1 13.11 bubnuoreka [IOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUN» ' https://m.edsoo.ru/ff0d4290

Pazgea 2. BakHeiilue npeactaBuTe M Heopranuyeckux semects (304.)

Tema 2.1 Bo3ayx. Kuciaopoa. Ilonsitue 00 oxkcnaax



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3agyx — cmech razos. Cocras

21 Bo3ayxa. Kuciopo 9JIEMEHT U 1 19.11 bubmorexa LHOK
Hyxd. poA ' https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
o o
, | oo e | »
poAia (peartt ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
C o
2 n;6ooCOaTI§ r;); f?:ibiilpﬁoﬁz 1 26.11 bubmmorexa LIOK
patop p ' ) https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
peaKuru, MOHATHE O TEPMOXUMUYECKOM bubnuorexa [JOK
24 1 27.11
YpaBHEHHH, 9K30- U IHIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsIX
T )
5 | Sapromeme sonne anovter o ) 0,12 Butmtoraxa LIOK
P xS, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILCHUS
IIpak eckast padora Ne 3 o Teme
26 «l'II)on T"e‘:n/le I/I’:(E)6I/I :HI/IG KI/IchIioToMa 1 04.12 bubmmorexa LIOK
ya . P poaa, ' https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOUCTBY
Tema 2.2Boaopoa moHsiTue 0 KHCJIOTAX M COJIsIX (84.)
- Boaopon — sneMeHT u mpoctoe 1 10.12 bu6mmoreka [JOK
BeniectBo. HaxosaeHue B mpupoie ' https://m.edsoo.ru/ff0d4dd0
28 dOu3nyecKue U XUMUYECKHUE CBOMCTBA 1 11.12 bubmuoreka [JOK
Bozopoaa. IIpumenenue Boaopoaa ' https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE 0 KMCIOTAX U COJIIX 1 17.12 bubmmorexa [IOK
' https://m.edsoo.ru/ff0d50d2
0 CriocoOsI mostydeHus: BOAOPOia B 1 18.12 bubnmoreka [JOK
1a00paToOpUm ' https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas padora Ne 4 o Teme bubnuorexa [IOK
31 1 24.12

«ITomryuenue u cobupanue BoJ10po/a,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

W3yYEHHUE ETO CBOMCTB)

2 MonsipHblii 00bEM Ta30B. 3aKOH 1 25 12 bubnuorexa [JOK
ABorajpo ' https://m.edsoo.ru/ff0d542e
Brrunciienusa 00béMa, KOJIMYECTBa

33 BEIIECTBA Ia3a M0 €ro N3BECTHOMY 1 08.01 brbmiorexa LIOK

i} https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Borancnenus 00EMOB ra3oB 110
34 YpaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA 1 14.01 bubmiorexa LIOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
Tema 2.3 Boga. PactBopsbl. Ilonsitusi 06 ocHoBaHusax (S4.

25 dusnvecKknue U XMMHUYECKHUE CBOMCTBA 1 15.01 bu6moreka [IOK
BOJIBI ' https://m.edsoo.ru/ff0d587a

26 CocraB ocHoBanuii. [lonsitue 06 1 21.01 bubnuorexa [JOK
HHIMKATOPax ' https://m.edsoo.ru/ff0d59e2
Bopa xak pactBop. HacelieHHbie 1

37 HeI{HaCLIHl:HHBIe ]Cl;)aCT. M;(-:[COBEUI OIS 1 22.01 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pacTBOpE
IIpakTuyeckas padora Ne 5 1o Teme
«IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK

38 .. . N 1 28.01
OIpeeIéHHOM MacCOBOM o€l https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

2 KounrpoabHas padora Ne3 o reme 1 1 29.01 bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boxa» ' https://m.edsoo.ru/ff0d6342

Tema 2.4 OcHOBHbBIE KJIacChl HeOprann4yeckux pemecrs (114.)

10 OKcubl: coCTaB, KiaccuduKaus, 1 04.02 bu6mmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
ITonyyeHune U XUMUYECKHAE CBOMCTBA

4 KHCJI}:THLIX OCHOBHBIX U aM(OTEPHBIX 1 05.02 bubamorexa IOK

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: COCTaB, KJIacCU(UKALINS, 1 11.02 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

13 [TonydyeHue u XUMHYECKHE CBOMCTBA 1 12.07 bubnuorexa [JOK
OCHOBaHHI ' https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [{OK

44 1 18.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

5 [Tony4yeHue u XUMHYECKUE CBOMCTBA 1 19.02 bubnuorexa [JOK
KHCJIOT ' https://m.edsoo.ru/ff0dfee2
C : ,

s | oot monyenn, amoseee 1 25.02 Eumionesa LIOK

N v ’ ' https://m.edsoo0.ru/00ad9474
CBOICTBa

IIpakTHyeckas padora Ne 6. Perenne

47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME 1 1 26.02 bubnuorexa [JOK
«OCHOBHBIE KJTACCHI HEOPTAHUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COCIMHEHUI)

I'eneTnueckas cBsi3b MEXKY KiaccaMHu bu6moreka [IOK

48 . 1 04.03
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50

bubnuoreka IHOK

49 O0001IeHne U cucTeMaTU3alis 3HAHUN 1 05.03 1

https://m.edso0.ru/00ad9ch?2

KonTpoabHasi padora Ne4 o teme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX 1 1 11.03
coequHeHun"

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

Paznen 3. Ilepunonuveckuii 3axkoH u Ilepuoauveckasi cucteMa XuMuueckux jieMeHToB MenaeineeBa. CTpoeHue
aToMOB. XMMHUYeCKasi CBsI3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBbIE peakuun (154.)

Tema 3.1 Ilepuoauyecknii 3akon u Ilepuoauueckas cucrema xummuueckux 3j1emenToB JI.M.Menneneesa. Ctpoenue atroma. (74.)

[lepBBIc NONBITKN KIaCCUDHUKALIMI
p ¢ bu6mmoreka [JOK

51 T 1 12.03
XUMHUYECCKUX DJICMCHTOB OHATHUEC O https://m.edsoo.ru/OOad9ffa

rpyimnax CXOAHbIX 3JICMCHTOB

5 [Iepuonnueckuii 3aK0H U 1 18.03 bu6mmoreka [JOK

[leproauyeckast cucTeMa XUMUYECKUX https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

anemeHTOB JI. . Meneneera

53 Tlepuoapl, rPyIIILL, ITOATPYIIIIEI 1 19.03 bubmorexa HOK
PHOJIBL, TPYHTIRL, HOATPYI ’ https://m.edsoo.ru/00ada52¢c
54 Crpoenue atoMoB. CocTaB aTOMHBIX 1 01.04 bubnuorexa [JOK
siaep. 30Tomsbl ' https://m.edsoo.ru/00ada342
C 0
5 | oo onewesros epaomccroi ) 02.04 Butmorexa LIOK
pHOA ) https://m.edsoo.ru/00ada6bc
cucteMmsl /1. 1. MenneneeBa
5 | moromomnos Moposmeotott s | 1 08.04 Bucmorexa LIOK
PHOA ) https://m.edsoo.ru/00ada824
. . Menneneena
3navenue [lepronnueckoro 3akoHa s
57 pa3BuTHA HayKku U npaktuku. /. 1. 1 09.04 bubnuoreka [JOK

MenneneeB — y4€HBIN, MEIaror u
rpakJaHuH

https://m.edsoo.ru/00ada96e

Tema 3.2 Xumnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbBIE peakuuu (84.)

58 DIJIEKTPOOTPUIIATETLHOCTh aTOMOB 1 15.04 bubnuorexa [JOK
XHUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xuMu4eckas CBA3b 1 16.04 bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaIeHTHAs OMAPHAs XHMHHCCKS 1 22.04 https://m.edsoo.ru/00adaab8
CBSI3b
61 KoBaneHntHas HenossipHas XuMHYECKast 1 23.04 bubnuoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
62 Cremnenpb OKUCICHUS 1 29.04
63 OKHCIMTELHO-BOCCTAHOBHTEIIbHbIC 1 30.04 https://m.edsoo.ru/00adb076
peakuuu
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 06.05 https://m.edsoo0.ru/00adb076
65 KonTpoabHnas padora NeS mo teme 1 07.05 bubnuorexa [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adaab8
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

PesepBHerit. O6001IEHNE U

66 N 1 13.05
cucreMaTtni3aluia 3HaHUU
PesepBHbIil ypok. O000IIEHNE U CUCT-

67 P pr 1 14.05 https://m.edsoo.ru/00ad9cb?2
A 3HAHUHN
Pesepsusblii ypok. . O000IIEHNE U CUCT-

68 P vyp 1 20.05
1A 3HAHUHN

69 [ToBTOpeHME 1 21.05

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2

9 KUIIACC

Ne oi/m

Tema ypoka

KoauuecTtBo yacon

JlaTta nzydenus

Bcero

KP

il

nnaH

dakr

DJIeKTPOHHBIe IH(POBLIE
oOpa3oBaTeJbHbIE Pecypchl

IIpumeu.

Pasnen 1. BemecTtBa u xumuveckue peakuuu (174.)

Tema 1.1I1oBTOpeHue u yriy0JjeHne 3HaHUH OCHOBHBIX pa3/iesioB Kypca 8 kiacca (54.)

[epronnueckuii 3akoH. [lepuoanueckas cucrema 1 03.09 bubmoreka [JOK
XUMHUYecKkux 3meMenToB J|. M. Menneneesa ' https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTU B H3MECHEHUH CBOWCTB bubnuoreka I[JOK
.. 1 05.09
XMMHUYECKUX DJIEMEHTOB MIEPBBIX TPEX MEPHOIOB https://m.edso00.ru/00adb6b6
Knacc a OMEHKJIaTypa HEOPT-
JACCHHICALLILA H HOMEHIIATYpA HEOpI-KHX 1 10.09 https://m.edsoo.ru/00adb7e2
BEIIECTB
B .
HH?I XM CBASH H THITH KPRCTAIIISURX 1 12.09 https://m.edsoo.ru/00adbac6
PpeéToK
KoutpoabHas padora Nel 1o Teme
«IToBTOpCHME U yTITyOIeHNE 3HAHUN OCHOBHBIX 1 1 17.09
pasnenoB Kypca 8 kiaccay
Tema 1.2 OcHOBHble 3aKOHOMEPHOCTU XMMUYECKUX peakuui (44.)
Knaccudukanus xum. peakiui no
Puxau Peartt 1 19.09 https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM TPU3HAKAM
[ToHsiTHE O CKOPOCTH XMMUYECKOHN PEaKINu.
H P peaxtl 1 24.09 bu6mmoreka [IOK
OHATHE O TOMOTE€HHBIX U I'eTePOTECHHBIX .
P https://m.edsoo.ru/00adbe9a
peaxusx
[ToHsiTHE O XMMUYECKOM PaBHOBECHHU.
@DaxTOopHI, BIUSAIOIIME HA CKOPOCTh 1 26.09 bubnuoreka [JOK
XUMHUYECKON PeaKIuy U TOJI0KCHUE ) https://m.edsoo.ru/00adc28c
XUMHUUYECKOTO PABHOBECHS
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 26.00 bubmuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adcade

Tema 1.3 DaexkTpoauTHyecKkas Jucconuannsa. XuMu4ecKne peakuuu B pacreopax (84.)



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

10 Teopus 3MEKTPOJUTUUECKON TUCCOIIHAIUY. 1 01.10 bubnuorexa [JOK
CwiibHbIE 1 clla0ble 3JIEKTPOIIUTHI ' https://m.edsoo.ru/00adcd68
bubmuoreka [IOK
11 n I 1 1
OHHPIC YPABHCHI peaitii 03.10 https://m.edsoo.ru/00add448
X N o
o | pomem e | mio || ok
pedt . ' https://m.edso0.ru/00add5d8
AMEKTPOJIUTUICCKOU TUCCOITUAITTT
X N o
13| mpororasneri o6 sncxrpomTsECKof ) 10.10 Bucmorexa LIOK
pel p ’ https://m.edsoo.ru/00add8hb2
IIACCOIHAIIAN
bu6moreka [IOK
14 IT i 1 15.1
OHATHE O NIIPOIIH3E CoNet >-10 https://m.edso0.ru/00add9d4
bu6moreka [IOK
15 00600 I 1 17.1
00IIeHNEe U CUCTEMaTH3aus 3HaHUUN 7.10 https://m.edsoo.ru/00addd12
IIpakTuyeckas padora Ne 1. «Pemenue bubnuorexa [JOK
16 1 22.10
AKCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
KonTpoabHast padora Ne2 no teme BuGmorexa LIOK
17 «INEKTPOIUTHYECKAS TUCCOIUALIMS. 1 24.10

XUMUYECKUE PeaKlii B pacTBOpax»

https://m.edsoo.ru/00addec0

Paznen 2. Hemerasibl M UX coelMHeHus (254.)

Tema2.1 O6masi xapakTepucTHKA XMMHYeCKUX 3JieMeHTOB VII-A rpynnbl. I'anorens! (44.)

OO11as XapakTeprUCTUKa raJIoreHOB. bubnuoreka [JOK
18 . 1 05.11
XUMHYECKUE CBOMCTBA Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
X .C
19 umcorne crofiersa, nonyuerc 1 o711 Bumorexa LIOK
> HOIYH ’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpa 0ora Ne 2
paKTH4YecKasi pa ?Ta ¢ 2 1o Teme ) BuGmmorexa [OK
20 «Ilony4yeHne coJTHON KUCIIOTHI, U3y4EHUE €€ 1 12.11

CBOWCTBY

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

21 €aKIIMii, eCJIi OJIUH U3 PEareHTOB JaH B 1 14.11 bubmmorexa LIOK
DAL, A P A ' https://m.edsoo.ru/00ade488
M30bITKE
Tema 2.2 O01mas xapakTepucTHKa 3j1eMeHTOB VIA-rpynnsl (64.)
OO6mas xapakTepucTuka 31neMeHToB VIA- bubnuorexa [JOK
22 1 19.11
TPYIIIIbI https://m.edsoo.ru/00ade64a
Amnnotpo € MO a CEepBI.
23 Ha:ojxp GIIT{I;II::I cr B?Zq:?c:: I:/IHezII:I?I B 1 21.11 bubmmorexa LIOK
! P - ' https://m.edsoo.ru/00ade64a
pHUpoie. XUMUIECKHE CBOWCTBA CEPhI
C . .
24 CPOBOAOPOL, CTPOCHHE, it3. v XM 1 26.11 https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcuppl cepbl. CepHast KUCIIOTa, prU3HUECKHe bubnuoreka [JOK
25 . 1 28.11
U XUMHUYECKUE CBOWCTBA, IPUMEHCHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIIUH, JeKaAIIE B OCHOBE
MPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubnuorexa [JOK
26 . 1 03.12
CEpPHOM KUCIOTH. XMUMUYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COEAUHEHUSIMHU CEPhI
B €Hue i
27 PITHCIICHHE MACCOROH A0 BRXoAd 1 05.12 https://m.edsoo.ru/00adec8a
MIPOJIyKTa peaKuu
Tema 2.3 O0masi XapakTepucTHKA 3jieMeHTOB VA-rpynnsl (74.)
06 VA-
28| rpymm, Asor, prenpocrpurene s npupose, | 1 1012 Brmorera LIOK
PYIHEL > Pactipoctp '© B TIPHPOJE, ' https://m.edsoo.ru/00adeea6
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA
AMMHMaK, ero pu3ndecKkue U XUMUICCKUE bubnuoreka [JOK
29 N 1 12.12
CBOWCTBA, MOJIyYE€HHE U MPHMEHCHUE https://m.edsoo.ru/00adf004
I oora Ne 3
30 «I'II)(?;( TIZ;;CGK:;N?;%(;TZE; 0 e}?ljeTee:)e 1 17.12 bubmmorexa LIOK
N ya - MY ) https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ pusndeckue u 1 19.12 bu6moreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

Hcnonp3oBanue HUTPATOB U COJIEH aMMOHUS

B KaueCTBE MUHEPAIbHBIX Y100pEHUH. bubnuorexa [IOK
32 . 1 24.12
XUMHYECKOE 3arpsi3HCHUE OKPYXKAroLIeH https://m.edsoo.ru/00adf518
Cpe/Ibl COSTMHCHUSIMA a30Ta
) .0
33 OCC(EOE @Kg I/I)le((l:)OC;b o ch)oz(bopHaﬂ 1 26.12 Brbmiorexa LIOK
KHCIIOTa, (PU3HUECKUE U XUMUICCKH .
o https://m.edsoo.ru/00adf68a
CBOWCTBa, MMOJTy4CHUE
n
31 | semoparamant saoGpens, Barpranen 1 09.01 Euomioresa L1OK
PEILTRIX yA0DP P ' https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hocdaTamu
Tema 2.4 O0mas xapakrepucTuka 3j1eMeHToB |VA-rpynnbi(8u.)
Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubnuorexa [JOK
35 o 1 14.01
bu3rUecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gusndeckue u
XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bu6moreka [IOK
36 1 16.01
pOOJIEMBI, CBSI3aHHBIE C OKCHIOM YIJIepo/ia https://m.edsoo.ru/00adfebe
(V)
bu6moreka [IOK
37 0% & 1 21.01
HosIbHAsL KeoTa f ee col https://m.edsoo.ru/00ae006¢
IIpakTuyeckas padora Ne 4 1o Teme
38 "1 C0O2.K 1 23.01
oyerie p AHCCTBCHHA pealtiiia https://m.edsoo.ru/00ae027e
Ha KapOOHAT-UOH
[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [JOK
39 1 28.01
BEIIIECTBAX KaK O COCAMHCHUAX yriepoaa https://m.edsoo.ru/00ae054e
bubnuoreka [JOK
40 K i 1 30.01
PEMEIIL H ET0 COCANHEHIA https://m.edso0.ru/00ae080a
B | wenepmmenam s oot 1 0402 buGaonexa LIOK
p . a ) https://m.edsoo.ru/00ae0bf2
«Baxnelime HeMeTaIbl U UX COSAMHEHUSD
42 KonTpoabnas pabora Ne3 no teme 1 06.02 bubnuorexa [IOK



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

«Baxxueiime HeMeTaJUIBI U UX COEIUHEHUS)

https://m.edso0.ru/00ae0e18

Paznen 3. Meranbl u ux coennueHus (204.)

Tema 3.1 O61ue cBoiicTBa MeTaJIOB (44.)

OO61ast XxapakTepuCTUKa XUMUUYECKUX
3JIEMEHTOB — METAJJIOB. MeTanaeckas

bu6mmoreka [{OK

43 CBSI3b U METAJTUYECKAs KPUCTAILTUCCKAs 11.02 https://m.edsoo.ru/00ae103e
peméTrka. Gu3nuecKre CBOMCTBA METAIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHYECKUN Psijl HANlPSDKEHUN 13.02 brbmorexa OK
https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mwme cnocoObl MOTYISHHS METAJIOB.
CrutaBsl. Berumnciienys no ypaBHeHUSAM bubnuoreka [JOK
45 . 18.02
XAMHUYECKHX PEaKIUi, eCII OJUH W3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH
46 [TonsiTHE O KOPPO3UU METAIIOB 20.02 bubamorexa LIOK
https://m.edsoo.ru/00ae1278
Tema 3.2 Baxkneiiiume MeTa/JIbl M UX coequHeHust (164.)
47 Illenounbpie METaJIIbI 25.02 bubmiorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcuIpl M THAPOKCUBI HATPUS U KIS 27.02 bubmmorexa [TOK
https://m.edsoo.ru/00ae14b2
49 [[lerouHO3eMETbHBIE METAILIBI — KAJIBLHUN 1 04.03 bubmuoreka [{OK
MarHui ' https://m.edsoo.ru/00ae15e8
50 Baxneiimme coeMHESHHS KalbLHs 06.03
51 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 11.03
52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs 13.03 bubnnorexa HOK
https://m.edsoo.ru/00ae1886
53 IIpakTnuyeckas padora Ne 6 o Teme 18.03 bubnuorexa [IOK

"YKécTkoCTb BOJIBI ¥ METOJIBI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

54 AntoMuHMAN 1 20.03
55 AmdorepHbIe CBOIICTBA OKCHIA U 1 01.04 bubnuorexka [JOK
THJPOKCH/IA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
% Aeneso 1 03.04 https://m.edsci.ru/Oan1d86
57 Oxcuppl, TuApOKCcH bl U cou xxenesa (1) u 1 08.04 bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3als 3HaHUK 1 10.04
o | e T
«BakHelIne MeTajuIbl M UX COEIUHEHUS https://m.edsoo.ru/00aeSde8
0 | pownt commonsmmpoomos s | 1 17,04 Buomiorer LIOK
H3GBITKE WITH COMEPIKIT TIPIMECH. https://m.edso0.ru/00ae1750
61 O060011eHre 1 cucTeMaTu3alus 3HaHu| 1 22.04
6 KOHTpOiIbHaﬂ padora Ne4 no teme 1 24.04
«Baxxneiime MeTauibl U KX COCIUHEHUSD)
Paspen 4. Xumua n okpyxatowas cpega (3u.)
63 BeniecTBa n maTepuanbl B TOBCEAHEBHOM 1 26.04 bu6mmoreka [JOK
’KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUY. 3arpS3HEHUE OKPYXKAIOIIEH CPE/IbI 1 06.05 https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHn# SK0JI0T. mpodaemM 1 08.05
66 Pe3epBHBIi ypoK. 1 13.05 https://m.edsoo.ru/00ae0d0a
67 Pe3epBHBIi ypoK. 1 15.05 https://m.edsoo.ru/00adb33c
68 Pe3epBHBIi ypoK. 1 20.05 https://m.edsoo.ru/00ad9cb2
69 [ToBTOpEeHue 1 22.05
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 kiacc: yue0. g obmieoOpazoBarenbHbix yupexaenuit / O.C. I'abpuensH. - 3-¢ us .,
ctpeotut. - M.: [lpoda, 2022. - 286 c.

Xumus. kace: yae0. st oomieoopazoBarenbHbIX yupexaenuit / O.C. ['abpuensH. - 3-e us.,
ctpeotut. - M.: [Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Beeaute

1. I'abpuensn O. C., Bocko6oiinukosa H. I1., Smykosa A. B. HactonbHast kHura yunrens. Xumusi.
8 ki1.: Meroauueckoe nocodue. - M.: lpoda, 2021.

2. T'abpuensan O. C., SAmykoBa A. B. Terpanp /uig 1a00paTOPHBIX ONMBITOB U MPAKTHYECKUX padoT.
8 xi1. K yueonuky O. C. I'abpuensaa «Xumus. 8 kimace». M.: poda, 2022.

3. T'abpuensu, O. C. Metoanueckoe nmocodue k yaeouuky O. C. 'abpuensna « Xumus». 8 kimacc /
O. C. I'abpuenssn. — M. : [Ipoda, 2021. — 1009.

4. I'abpuensn, O. C. Meroaudeckoe nocooue k yaeouuky O. C. ['abpuensHa «Xumus». 9 kimacc /
O. C. I'abpuensn. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptel K yueouuky O. C. ['abpuensna «Xumust. 8 kimacey :
MeTtoaudeckoe nocooue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHojorndeckue kapthl kK yueoHuky O. C. ['abpuensina «Xumus. 9 kiaacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumusi. 8 ki1.: KoHTposibHBIE 1 TpoBepouHbIe padoThl K yueOHuKy O. C. I'abpuensHa « Xumus.
8» / O. C. I'abpuemnsn, I1. H. bepe3kun, A. A. Yurakosa u ap. - M.: JIpoda, 2022. nanHbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenuregannbiehttp:// www.chemnet.ru ['azera «Xumush» 1 caiiT ans yuutens «5 uay Ha ypok
XUMUN»

http://him.1september.ru Equnas xomtekmus LIOP: [IpenMeTHast KOJUTSKIHS « XUMHS)
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HayYHbIE SKCTIEPUMEHTBI: XUMHUSL.
Komneknus Poccuiickoro o61eo6pazoBaTebHOro nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuaia mKOJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranuueckast XUMHs: S1€KTPOHHBIN YUeOHUK JUIs CPEHEN MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIE€KTPOHHBIN y4eOHHK

http://www hemi.nsu.ru OTKpBITBIH KOJIeK: XUMUS

http://www.chemistry.ru JluctaHiiioHHas OTMMIKAIA [0 XUMHH: TEICKOMMYHHKAI[HOHHBIN
00pa3oBaTeNIbHBINA MPOEKT
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