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COJIEP’KAHUE

[NHOACHUTEJIBHA A 3AITMCKA 3
IINIAHUPYEMBIE PE3VJIBTATbI 8
COJEPXAHUME YUEBHOI'O ITPE/IMETA 15

TEMATUYECKOE INTAHMPOBAHUE C OIIPEAEJIEHMEM OCHOBHbBIX BHUJI0OB
YYEBHOU JEATEJIBHOCTU OBYYAIOILIMXCS Y TNTAHUPY EMBIMU
OBPA30OBATEJIbHBIMU PE3YJIbTATAMU U3YUYEHN A PA3/IEJIOB 21

CITIOCOBbI OHEHKU JOCTWMXKEHUA YUHAILIUMUCS ITNTAHUPYEMBIX PE3VJIBTATOB
24

OIMMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O 1 YYHEBHO-METOAMYECKOI'O
OBECIIEYEHNI A 29

KAJIEHAAPHO-TEMATUYECKOE (ITOYPOYHOE) ITNTAHUPOBAHUE (ITPUJIOXXEHUME
Ne )



HOSICHUTEJIbBHAS 3AIIMCKA

B 2024-2025 yuebHOM TrOAy pa3paboTKa OCHOBHBIX 00pa3oBaTENBHBIX  MPOrpaMM
OCYHECTBIIACTCA B COOTBETCTBHU CO CICAYIOIIMMU OCHOBHBIMU (I)C[IepaJ'II)HBIMI/I HOPMATHUBHBIMU U
METOJMYECKUMH JIOKYMEHTAMHU:

1. 3akoH 00 o6pazoBanuu Ne 273-03.
2. 3akoH ot 06.10.2023 Ne 12-P3 «O06 obpazoBanuu B Jloneukoit HapomHo#t PecriyOmuke»
(ITpunst IloctanoBnernem Hapomroro Cosera 5 okTsi6ps 2023 rona).

3. OenepanpHpiid  3akoH oT 19.12.2023 No 618-®3 «O BHeceHMH W3MEHEHWH B
OenepanpHbIii 3aKk0H «O0 obpaszoBanuu B Poccuiickoit deneparumy.

4. Oepepanpubiii 3akoH 0T 04.08.2023 Ne 479-®3 «O BHeceHHWH U3MCHCHHHI B
OenepanpHbii 3ak0H «O0 0O6pazoBannu B Poccmiickoit deneparum.

5. [Mpukaz Munnpocsemenusi Poccun ot 31.05.2021 No 286 «OO0 yTBepkIeHHH

(henepanbHOTrO roCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa HavyajlbHOI'O 00Iero oopasoBaHus» (B
pen. Ilpukazor Munnpocsemenus Poccun ot 18.07.2022 N 569, ot 08.11.2022 Ne 955).

6. IIpuka3z MunuctepctBa npocsewieHus: Poccuiickoir @enepaunn ot 18.05.2023 Ne 371
«O06 yTBepxkaeHUU (eAepabHON 00pa30BaTEIbHOM MPOrpaMMbI CPEIHEro OO0IIero o0pa30BaHUD)
(3apeructpuposan 12.07.2023 Ne 74228).

7. IIpuka3z MunuctepctBa npocsewieHust Poccuiickoit @enepaunn ot 31.05.2021 Ne 287
«O06 yTBepxkneHn: (heaeparbHOro TOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO OOIIETO
oOpaszoBanus» (3apeructpupoBat 05.07.2021 Ne 64101)

8. IIpuka3z MunuctepctBa npocsewieHust Poccuiickoir @enepaunn ot 18.05.2023 Ne 370
«O06 ytBepxaeHNU (eaepanbHOil 00pa30BaTENBHON MPOTpaMMBl OCHOBHOTO OOIIEro oOpa3oBaHUsD»
(3apeructpuposan 12.07.2023 Ne 74223).

9. [Ipuka3z Munnpocsemenus Poccun «O06 yTBepkaeanu heneparbHOTO TOCYIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHAapTa cpemHero odmiero obpazoBanms» oT 17 mas 2012 r. Ne 413 (B pen.
[Mpukaza Munnpocserienust Poccun ot 12.08.2022 Ne 732)

10. [Mpukasz Munnpocsemenuss Poccum ot 18.05.2023r. Ne 371 «OO6 yTBepkIeHHH
(henepanpHOI 00pa30BaTENFHON MIPOTPAMMBI CPETHETO OOIIETO 00pa3OBaAHUM.

1. [Ipukaz Munnpocsemenust Poccun ot 22.01.2024 Ne 31 «O BHeceHWH W3MEHEHUiIl B
HEKOTOpbIe MpHuKa3bl MuHKCTEpcTBa 00pa3oBanHus U Hayku Poccuiickoit denepanun 1 MuHuctepcTBa
npocBemieHnss  Poccmiickoit  @Denmepanmu, — Kacatomipecs — (enepalbHBIX  TOCYJapCTBEHHBIX
00pa3oBaTeIbHBIX CTAHIAPTOB HAYAIBHOTO 00IIIero 00pa3oBaHUs M OCHOBHOTO OOIIEro 00pa30BaHUsD.

12. [Mpukaz Munnpocsemienusi Poccun ot 18.05.2023 No 372 «OO0 yTBepkIeHHH
(henepanbHOIt 00pa3oBaTEILHOM MPOrPaMMBbl HAYAILHOTO O0ILET0 00pa30BaHUsD).

13. IIpukaz Munnpocsemennss Poccum ot 24.11.2022 1. Ne 1023 «O06 yTBepx)aeHHH
(henepanbHON ananTHPOBAHHOW 00pa30BaTEIbHON MPOrpaMMbl HAYAJIBLHOIO OOIIEro oOpa30BaHUsS s
O6y“IaIOHlI/IXC$1 C OrpaHUYCHHBIMH BO3MOKHOCTAMU 300POBBA».

14. IIpukaz Munmnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaennun Ilopsimka
OpraHU3ally 1 OCYIIECTBICHHUS 00Pa30BaTEIbHOM AESITEIBHOCTH 10 OCHOBHBIM 00111e00pa30BaTeIbHBIM
nporpaMmam - o0pa3oBaTelbHBIM IPOrpaMMaM Ha4dalbHOTO OOIIEro, OCHOBHOTO OOMIErO M CPEIHETO
ob1ero 06pasoBaHUs.

15. IIpukaz Munnpocsemenuss Poccum ot 21.09.2022 Ne 858 «O06 yTBepx)aeHHH
(henepanbHOro MepedHs Y4eOHUKOB, IOMYIICHHBIX K MCIIOJIB30BAHUIO TIPU pPEaM3alliyd HUMEHOIIUX
rOCYJapCTBEHHYIO aKKpeAUTanuio 00pa3oBaTeNbHBIX MNPOrpaMM HAayalbHOTO OOIIEro, OCHOBHOTO
o0miero, cpegHero oOmEero oOpa3oBaHU OpPTaHU3AIMSIMH, OCYIIECTBISIFOIIMMU 00pa30BaTENbHYIO
JeSITEIBHOCTh M yCTAaHOBJICHUS MIPEAEIFHOTO CPOKa MCTIONB30BAHUS HCKITIOUEHHBIX YIEOHIKOB).

16. [Tpuka3z MunnpocBemenus Poccun ot 21.02.2024 Nel19 «O BHeceHHMH HU3MEHEHHH B
npunoxxeHust Ne 1 u Ne 2 k [Ipukasy Munnpocsemienust Poccuu ot 21.092022 Ne 858 O6 yTBepkIeHUN
O®ITY, nonyumeHHbIX K MUCHOJb30BaHUIO MPU PEATU3allMi UMEIOIINUX TOCYJapCTBEHHYIO aKKpPEIUTalUIO
00pa3oBaTeIbHBIX IPOTrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETo, CPEAHEro O0IIero 00pa3oBaHus
OpraHU3alysIMH, OCYLIECTBISIOIIMMHE O00pa30BaTENIbHYIO AEATENbHOCTh M yCTAHOBIEHUS MPEICIbHOTO
CPOKa HCHOJIb30BAHUSI UCKITIOUCHHBIX YUCOHUKOBY.

17. [lpuka3 MuHHCTEepCTBA HAayKd M BbICIIero oOpa3oBaHus Poccuiickoit ®enepariyu,
MunuctepctBa npocserienuss Poccuiickorn @eneparu ot 30.06.2020 Ne 845/369 «O6 yTBepx)aeHUU
Ilopsmka 3adera opraHu3alvell, OCYIIECTBIAIONMEH 00pa30BaTENbHYIO IESATENBHOCTh, PE3YIhTaTOB
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OCBOGHHUSI OOyJalOIUMHUCS yUEOHBIX TPEIMETOB, KYypCOB, ITUCIHUIUIUH (MOJIyJel), TpaKTHKH,
JOITOJIHUTCIIBHBIX O6pa30BaTCJH>HBIX mnmporpaMm B Jpyrux oOpraHusanuiax, OCYHICCTBIIAIOIINX
00pa3oBaTeIbHYIO JESITEIbHOCTDY.

18. IIpuxa3z Munmnpocsemenns Poccuu 04.10.2023 Ne738 «O06 yrBepx)aeHnn (enepaabHOro
HepeYHs JIEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB, JAOMYIIEHHBIX K MCIIOIb30BAHUIO NIPHU PEATU3aALUH
UMCIOIINX TOCYJapCTBCHHYIO aKKpeIUTaluio o00pa3oBaTelbHBIX MPOrpaMM HadadbHOro 0OIIero,
OCHOBHOTO 00IIIEro, CpeJHETO 00IIIEro 00pa3oBaHMsD».

19. [Ipuxaz MunnpocBemenust Poccun ot 03.08.2023 Ne 581 «O BHeceHWH M3MEHEHUS B
OyHKT 13 mopsiaka opraHu3alid U OCYHIECTBICHHsI 00pa3oBaTElIbHOW AEATENBHOCTH 1O OCHOBHBIM
o0mieo0pazoBaTebHBIM IporpaMMaM - 00pa30BaTeNbHBIM —[IPOrpaMMaM  HavyajJbHOTO  OOLIEro,
OCHOBHOTO OOINEr0 W CpemHero oO0miero oOpa3oBaHMs, YTBEP)KACHHOTO NPUKAa30M MHHHCTEPCTBA
MIPOCBENIeHUs poccuiickoi demeparmm ot 22 mMaprta 2021 r. Ne 115»

20. IIpuka3z MunnpocBemenus Poccun ot 21.06.23 No556 «O BHeceHMHM H3MEHEHUU B
npunoxxeHust Ne 1, Ne 2 k npukasy Munpocsemieans Poccun ot 21.09.2022 Ne 858 «O06 yTBepkIeHUN
(denepanbHOTO mHepedHsi y4eOHHMKOB, AOMYIICHHBIX K MCIOJIB30BAHUIO IPHU PeAU3alUHd HMEIOIINX
rOCYJapCTBEHHYIO aKKpeAUTanuio o00pa3oBaTeNbHBIX MNPOrpaMM HAayalbHOTO OOIEro, OCHOBHOTO
o0mero, cpeaHero ooOmero o0pa3oBaHMs OPraHU3ALMSIMH, OCYIIECTBIISIOUIMMH 00pa30BaTebHYIO
JeSITEeIbHOCTD, U YCTAHOBJICHHUS NPEAEIbHOTO CPOKA UCIOIb30BAHMUS CKITIOUCHHBIX YICOHUKOBY.

21. ITocranoBnenne [lpaButensctBa PO ot 11.10.2023 Nel678 «OO6 yTBep ACHUU MPaBHUII
npUMeHeHus AneKTpoHHoro obyuenus, JJOT npu peanuzanuu o0pa3oBaTeIbHOTO MPOIECcay.

22. IlocTtanoBneHne I'7MaBHOro TrOCYAapCTBEHHOIO CaHUTapHoro Bpada Poccuiickoi
Oeneparmu ot 28.09.2020 Ne 28 «O06 yrBepknenun canntapHbix mpasmi CII 2.4.3648-20 «CanurapHo-
SIMUACMHUOJIOTNYCCKHUEC TpC6OBaHI/I$I K OpraHn3anuiaM BOCIIMTAHUA U O6y‘-ICHI/I§I, OTAbIXa XU O3J0POBJICHUA
netei u Mosoaexm» (BMecte ¢ «CIT 2.4.3648-20. CaHuTapHBIC TPABUIA...» ).

23. IlocTtanoBneHne I['MaBHOro TrOCYAapCTBEHHOTO CaHUTapHOoro Bpada Poccuiickoi
Oeneparu ot 28 sHBaps 2021 1. Ne 2 «O6 yTBepkaeHUn caHuTapHbIX mpaBuia U HopMm CanlluH
1.2.3685-21 «['urueHuueckue HOPMATHUBBI U TpeOOBaHUS K oOecrmedeHHI0 0€30MacHOCTH W (WIIN)
0e3BpeTHOCTH /IS 9eJIoBeKa (DaKTOPOB Cpebl OOUTAHHS.

24. ITucemo Munnpocsewenus Poccun ot 12.02.2024 Ne03-160 «Pa3zpsacHeHus o Bompocam
OpraHnu3anuuu o0OyueHust 110 OCHOBHBIM 00111e00pa30BaTEIIbHBIM 5 JIOTIOJTHUTENBHBIM
O6IlIepa3BI/IBaIOHlI/IM InmporpaMmmam Jisa IleTCﬁ, HYXIAIOIMUXCA B AJIUTCIBHOM JICHCHUN B MCAUIMHCKUX
OpraHU3aLUiX».

25. HudopmaronHoe nucbMo JlenapraMeHTa Tocy1apcTBEHHOM NMOJIUTUKU U YIPaBJICHUsS B
cdepe obmero odpasopanus MunuctepcTBa npocseiieHuss PO or 22.05.2023 Ne 03-870 «Ot1BeThl Ha
TUIWYHBIE BOMPOCH], BO3HHUKAIOIIME HA PETHOHAIBLHOM, MYHHUIMIIAIBHOM YPOBHSIX M YPOBHE
oOpa3zoBarteipHOI opranusanum, o BeeneHun ®OOIy.

26. MeTtoauueckue peKOMEHIAIMH 110 00SCIICUSHUI0 ONITUMHU3ANNN yueOHOH Harpy3ku B OO
(MP 2.4.0331-23 ot 10.11.2023, pa3padoranusie enepanpHOil cayx00ii 0 HAA30pY B chepe 3anIuThl
mpaB moTpedureneit u Omaromomyuust yenoseka, DEYH «®DenepanbHbIil HaydHBIA IEHTP TUTHEHBI WM.
®.®D. Dpucmanay PociorpebHam3opa u ap.).

27. Mertoandeckue pPeKOMEHJAMU MO OO0ECMEUeHHI0 CAaHUTAPHO-3MTUIEMHOIOTHICCKUX
TpeOOBaHMI NMPH peau3auy 00pa30BaTeNbHBIX MPOrPaMM C IPUMEHEHHEM JIEKTPOHHOTO O0Y4YEHUs U
JMUCTAaHIIMOHHBIX 0Opa3oBarenbHBIX TexHomoruit (MP 2.4.0330-23 yrB. 29.08.2023 pykoBomuTeneM
OenepanbHoOl CITy>KOBI IO HAA30PY B cdepe 3alIuThl IPaB MOTpeOUTENe u OIaronoxydus: 4eJoBeKa,
I'maBHBIM canuTapHbIM BpadoMm PD A 1O. ITonoBoii).

[IporpaMma Ho XMMHM Ha ypOBHE CpeiHero oomiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 oOpazosanmu B Poccuiickoit Deneparumy,
TpeOOBaHM K pe3ylbTaTaM OCBOCHHUS (enepanbHOi 00pa3oBaTelIbHON MPOrpaMMbl CPETHETO OOIIEro
obpazosarusa (POIlI COO), mpencraBneHHBIX B (DemepalbHOM TOCYJAapPCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yu€rom KoHmemuuu mnpenomaBaHus ydeOHOro mpeamera «XUMHSL» B
oOpazoBareibHbIX opranmzanusx Poccuiickoit denepanmu, pean3yrOIUX OCHOBHBIE 00pa30BaTelbHEIC
MPOrpaMMBbI, 1 OCHOBHBIX TONOkeHul «CTtparernn pa3BuTua Boctutanus B Poccuiickoit deneparyn Ha
nepuoa 1o 2025 rona» (Pacnopsioxenue [paButenscrsa PO ot 29.05. 2015 Ne 996 - p.).
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OcHOBY TOIXOZOB K pa3paboTKe MporpamMMmbl MO XWMHH, K OIPENCICHHIO OOIIeH CTpaTeruu
0o0ydJeHus1, BOCITUTAHHS U PA3BUTHS O0YJAIOIINXCS CPEICTBAMH yueOHOTro rpeamera « Xumus» mist 10—11
KIIacCOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIeNTyanmpHble monoxerans OI'OC COO o
B3aUMOOOYCJIOBJICHHOCTH LeNeH, COAEpKaHMSA, pE3yJbTaToB OOYy4YeHUs] M TpeOOBaHMH K YPOBHIO
MOJATOTOBKH BBIITYCKHHKOB.

Xumudeckoe o0pa3oBaHHE, TOJTy4aeMOe BBITYCKHUKaMH OOIIeoOpa3oBaTENbHON OpTaHHM3AIHH,
ABJISIETCS. HEOTHEMIJIEMON YacThi0 X 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPIIAIOIIUM 3TAIIOM peaan3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYLIMX LEJIOCTHOM CHCTEME
XUMHYECKOro 00pa3oBaHUs. DTH IIEHHOCTH KacalOoTCsl TO3HAHMSA 3aKOHOB MPUPOABI, (HOpMHUpPOBAHUS
MHUPOBO33pEHUSI M OOLIEH KyJIbTYphl YENOBEKA, a TAKXKE IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3I0pOBBIO M MpPUPOAHOM cpenme. Peamusyercsi xumumueckoe oOpa3oBaHHE OOYYAIOLIMXCS Ha
YPOBHE CpeAHero oOmero oOpa3oBaHHs CPENCTBAMU Y4€OHOro mpeamMeTra «XHUMUs», COAEP)KaHHE U
MOCTPOCHUE KOTOPOT'O OMNPEAEICHBl B MPOTrpaMMe MO XMUMHUHU C YYETOM CHEUU(PHUKH HAyKd XUMHH, €€
3HA4YEHUS B IO3HAHUM MPUPOJBl U B MAaTEPHAIbHON KU3HH OOIIECTBA, a TAKXKE ¢ yu€TOM OOIIUX Lenel U
NPUHIIMIIOB, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeqHero olmiero oOpa3oBaHHS B
Poccuiickoii @eaepanuu.

XuMHS Kak JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIpaeT OcoOyl pOJIb B COBPEMEHHOM
[UBWIM3AIMY, B CO3JaHMM HOBOW 0a3bl MaTepuaibHOW KynbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(hopMHpoOBaHUE PAMOHATBLHOIO HAYYHOTO MBIIUICHHS, B CO3[aHHUE LEIOCTHOTO IPENCTaBICHHS 00
OKpY’KarollleM MUpe Kak O €IMHCTBE MPUPOABI U YeJOBEKa, KOTOPoe (OPMHUPYETCS B XUMHUH Ha OCHOBE
MIOHUMAaHHS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MHpa, OCO3HAHHS B3aUMOCBS3H MEXKIY CTPOCHUEM
BC€IICCTB, UX CBOMCTBaMHU M BO3MOKHBIMU 06J'IaCT§IMI/I IIPUMCHCHHH.

Tecno B3aHMOIICI71CTBy)I C ApyrumMu CCTCCTBCHHLIMM HayKaMH, XHMUA CTajla HEOTheMJIEMOM
YaCcThI0 MUPOBOU KYJbTYpPhI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPyJa W >KU3HH KaXKIOTrO WiIeHa
obmectBa. CoBpeMeHHas! XMMHUS KaKk HayKa CO3UAATeNIbHAs, KaK HayKa BRICOKMX TEXHOJIOTHI HalpaBiieHa
Ha pelIeHUe TI00ATBHBIX MPOOJIEM YCTOWYHBOTO PAa3BUTHUS YEIIOBEUECTBA — CHIPbEBOM, SHEPreTHUECKOMN,
MUIIEBOH, SKOJIOTMYECKOM O€30MaCHOCTH M OXPaHbI 37J0POBbSL.

B cooTBeTcTBUM ¢ OOIIMMH IEJISAMHU M MIPUHIMIIAMH CPEIHErO OO0IIEro 00pa3oBaHus COACPKAHUC
npeamera «Xumus» (10—11 kmaccbl, 6a30BbIH YPOBEHb N3yUEHHS) OPHEHTHPOBAHO MPEUMYILIECTBEHHO HA
OOIICKYJIBTYPHYIO MOATOTOBKY OOYYaIONMIUXCs, HEOOXOAUMYIO MM JIJISi BRIPAOOTKH MHPOBO33PEHUYECKHX
OPHUCHTUPOB, YCICIIHOI'O BKJIIFOYCHHUA B XKU3Hb COLIMYMaA, MNPOAOJDKCHHA 06p2130BaHI/I$1 B PAa3IMYHBIX
00J1acTsIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTtaBisIolMMy IpeaMeTa «XHUMHUSD» SIBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» U
«06111351 1 HCOPraHn4veCKas XuMus», OCHOBHBIM KOMIIOHCHTOM COACPIKAHUA KOTOPBIX ABJIAIOTCSA OCHOBBI
0a30BOif HayKH: CHCTEMa 3HaHUI 10 HEOPraHMYECKOH XMMHUH (C BKIIIOYCHUEM 3HAHUN W3 OOIIEeH XUMHN)
U opranndeckod xumud. DopMUpOBaHHE MAAHHOW CHUCTEMbl 3HAHUNA MNOpU HU3YUYEHHH MpeaMeTa
o0ecreynBaeT BO3MOKHOCTh PACCMOTPEHUS] BCEIO MHOI000pasusi BELECTB HA OCHOBE OOLIMX IOHSTHH,
3aKOHOB U TEOPUM XUMUMU.

Crtpyktypa comepkanus KypcoB — «Opranmdaeckas Xumus» u «O01as 1 HeopraHndecKasi XUMHSD»
chopMHUpOBaHa B MPOrpaMMe IO XMMHM Ha OCHOBE CHUCTEMHOIO IOAXOAa K HM3YYEHHIO Y4eOHOTro
MaTepuasa M OOyCIIOBIEHa MCTOPUYECKH OOOCHOBaHHBIM pAa3BUTHEM 3HAHUM Ha ONpPEAETEHHBIX
TEOPETUUECKUX YPOBHIX. Tak, B Kypce OpPraHMYeCKOM XMMHH BEIIECTBA PACCMATPHUBAIOTCS Ha yPOBHE
KJIACCUYECKOW TEOPUH CTPOCHMS OPraHMYECKUX COEAMHEHHH, a TaKKe Ha YPOBHE CTEPCOXUMHUYCCKHX U
3NIEKTPOHHBIX NPEACTaBICHUH O CTpOoeHUMH BemlecTB. CBemeHUs 00 M3ydaeMbIX B Kypce BEILECTBax
JA0TCS B Pa3BUTHH — OT YIVIEBOAOPOJIOB O CJIOXKHBIX OMOJIOTMYECKH aKTHBHBIX coeluHeHuil. B kypce
OpPraHMYECKOW XUMHMM THOJY4YalOT pa3BUTHE COOPMUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHUs NIEPBOHAYATILHBIE NMPEICTABICHUS O XUMHUYECKON CBSI3HM, KIACCU(PUKALMOHHBIX NMPHU3HAKAX
BEILIECTB, 3aBUCMOCTH CBOICTB BEILECTB OT UX CTPOCHHSI, O XUMHUYECKON PEaKIH.

[lon HOBBIM yIJIOM 3peHUs B mpenmere «XuMus» 0a30BOr0 ypOBHS pacCMaTPUBAETCS M3yUEHHBIH
Ha ypOBHE OCHOBHOTO 00ILero oOpa3oBaHHs TEOPETUUECKUI MaTepuai U (aKTOJIOTHUYECKUE CBEACHUS O
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BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOIIas U HEOpraHUYEcKas XUMHUSD»
o0yyaromuMcs HPEAOCTABISIETCS] BO3MOXKHOCTH OCO3HATh 3HAYCHHUE MEPHOANYECKOTO 3aKOHA C
OOIIETEOPETHUECKMX M METONOJIOTHUECKUX MO3ULIMH, TIy0Xe IOHATh HCTOPUYECKOE H3MEHEHHUE
(hyHKIHI 3TOTO 3aKOHA — 0T 0000MIIaroIIeH 10 OOBSICHAIOMIEH U TPOTHOZUPYIOIIEH.

Ennnas cucremMa 3HaHMM O Ba)KHEMIIMX BEIIECTBAX, HUX COCTAaBE, CTPOCHUHU, CBOWCTBAX U
NPUMEHEHUH, a TaKKe O XHMHUYECKHX PEaKUUsIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX HPOTEKaHUs
nonogHsercs B Kypcax 10 u 11 xnaccoB snemMeHTaMu COAEpKaHusl, UMEIOLIIUMU KYJIbTypOJIOrHYeCKU U
NPUKIaTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IIOHMMAaHHIO B3aMMOCBA3M XHMHUH C JIPYTUMH
HayKaMH, DAacKpbIBalOT €€ poJib B II03HABATEIbHOM W NPAKTHUECKOW MAEATENBHOCTH YeJIOBEKa,
CHOCOOCTBYIOT BOCIUTAHHUIO YBaXKCHHMS K IIPOLIECCY TBOPUYECTBA B OOJACTH TEOPUH U NPAKTHYECKHUX
NPUIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBA3aHHBIX C XHUMHEW, KPUTHYECKH OCMBICIMBATh MH(GOPMALUIO U NPUMEHATH €€ s
MIOIIOJTHEHNUS 3HAHUH, PEIICHHUs] MHTEJUIEKTYa bHbBIX U 3KCIIEPUMEHTAIBHBIX UCCIEI0BaTENLCKUX 3a1a4. B
LIEJIOM COAEp)KaHue ydeOHOro mnpeaMera «XHUMUS» TAHHOTO YPOBHS M3YYEHHUS OPHUEHTHUPOBAHO Ha
(hopmupoBaHue y 00y4aromuXcsi MHPOBO33PEHUYECKON OCHOBBI JUIsi IOHUMaHUsl Quiocockux uaew,
TaKuX Kak: MaTepHajbHOE EIMHCTBO HEOPraHWYECKOI0 M OPraHHYECKOro MHpa, OOYCIOBICHHOCTh
CBOMCTB BEILIECTB UX COCTABOM U CTPOEHHEM, TO3HABAEMOCTh PUPOIHBIX SBJICHUM MyTEM dKCTIEPUMEHTA
U pelIeHHs] MPOTUBOPEUMA MEXIYy HOBBIMH (DaKTaMH M TEOPETUUECKUMH TPEANOCHUTKAMH, OCO3HAHUE
pOTM XMMHUHM B PELICHHH JKOJIOTMYEeCKUX NpolieM, a Takke mpobdieM cOepekeHUs SHEPreTHUSCKUX
PEeCypCOB, CBIPbs, CO3AaHNSI HOBBIX TEXHOJIOTUH U MaTEpUaJIOB.

B mnane pemeHus 3amad BOCHUTAHUS, Pa3BUTHA M COLHMAIHM3alUU OOYYArOIIUXCS TPUHSTHIC
mporpaMMod 1O XHMMHMH TOAXOAbl K ONPENENIEHHUIO COAEp)KaHMS W TIOCTPOCHHUS TpeaMera
npeaycMaTprUBaloT (pOPMUPOBAHNE YHHBEPCATbHBIX YUeOHBIX ACHCTBHN, MMEIOMINX 0a30BOc 3HAUYCHUE
JUTSL pa3iIMYHBIX BUIIOB JCSTENbHOCTH: PEIIeHUs MPpo0IieM, IOUCKa, aHalu3a u 00paboTku uHpopMamy,
HEOOXOJUMBIX JJIsl TPUOOPETeHHs OIbITa MPAKTHYECKOH W HCCIIeOBAaTENLCKONH IS TEIHHOCTH,
3aHHMMAIOIIeH BaXXHOE MECTO B IIO3HAHUU XUMUH.

B mpakTuke mpemopaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs, TaK W Ha
YPOBHE CpeaHEro oOIero oO0pa3oBaHUs, MPHU OINpPEICIICHUH COJEPKATENbHON XapaKTEePUCTUKU Lenel
U3yYEHHUs TpeaMeTa HallpaBlIEHHEM IEpBOCTENEHHOW 3HAYMMOCTH TPAAMLIMOHHO TMPU3HAETCS
(hopMHpOBaHHE OCHOB XUMHYECKOH HAayKH KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JIeATEIbHOCTH YeJIOBEeKa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOM KymnbTypbl. C METOAMUYECKON TOYKU
3peHHs TaKOH MOAX0/ K ONPEAETICHHIO Lielel H3ydeHus peMeTa SBJIsIeTCs BIIOJIHE OIPaBIaHHBIM.

CornacHO NaHHOHM TOYKE 3PEHUs ITIaBHBIMM LETSIMU M3YYEHHs HpeaMeTa «XuUMHS» Ha 0a30BOM
ypoBHe (10 —11 xJ1.) ABIAIOTCS:

e (HOpPMHUPOBAHUE CHUCTEMbI XMMUYCCKUX 3HAHUN KaK BaXKHCHIEH COCTABIAIONICH €CTECTBEHHO-
HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KIIOYEBbIC MOHATHUS, (QyHAaMEHTalIbHbIC
3aKOHBI U TEOpPHUH XHUMHH, OCBOEHHE s3bIKa HAyKH, YCBOCHHWE M TOHHUMAaHHE CYIIHOCTH
JOCTYIHBIX 00OOIIEHHH MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIICHHE C HWCTOpUEH HuX
Pa3BUTHUS U CTAHOBIICHUS;

e (QopMupoBaHHE M pPAa3BUTHUE TMPEICTABICHUNA O HAyYHBIX METOAAX I[IO3HAHUS BEUICCTB H
XAMUYECKUX peakiuid, HeOOXOJUMBIX Ul MPHOOPETEHHS YMEHHUH OpHUEHTHUPOBATHCS B MHUPE
BEUIECTB M XHMHUYECKHX SABJICHHUM, HMEIOIUX MECTO B IMpHpPOJE, B TMPaKTHUYECKOH U
MMOBCEIHEBHOM JKU3HHU;

e pa3BUTHE YMEHHH U CIIOCOOOB [IESTENbHOCTH, CBA3aHHBIX C HAONIOACHUEM U OOBSCHEHHEM
XIMHYECKOTO SKCIIEPHMEHTA, COOI0ICHNEM TpaBUil 0€30TIaCHOTO OOPAIICHUS C BEIIeCTBAMH.

Hapsany ¢ stum, comepkaTenbHas XapakTEepUCTHKAa LEJIed M 3aJad M3Y4YeHUs IpeaMera B
nporpaMme M0 XMMHHM YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH INPHOPUTETAMH B
cuctemMe cpemHero oOmiero oOpaszoBaHus. CerofHs B TNPENOJaBaHUM XUMHUH B OONbBIIEH CTEleHH
OTHAETCsl TMpEaNoYTeHHe MPAKTHYECKOW KOMIIOHEHTE COJAep)KaHus OO0ydeHHs, OPUEHTHPOBAHHOM Ha
MOJrOTOBKY BBIMTYCKHUKA 0011e00pa3oBaTeNbHON OpraHu3alny, BIaJeromero He HabopoM 3HaHUWH, a
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(YHKIIMOHAIBEHOH TPaMOTHOCTBIO, TO €CTh CHOCOOAaMH M YMEHHSMH aKTHBHOTO TOJYYCHHS 3HAHUH U
NPUMEHEHUS UX B PEaTbHOMN JKH3HU JUTS PEIICHUS MPAKTHUSCKUX 33/1a4.

B cBs3u ¢ 3TUM mpu M3ydYeHWH TpeaMeTa «XHMHS» JTOMUHHpPYIONIEe 3HAueHHE MPHOOpETaroT
TaKHe IeJIH U 33/1a4H, KaK:

ajanranys OOydYaroIUXCs K YCIOBHSM JHHAMHYHO Pa3BHBAIOIIETOCS MHpPa, (OPMHpPOBAHHE
MHTEIUIEKTYaJIbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHMIO,  COTPYIHHYECTBY,
CaMOCTOSITEIIEHOMY MPUHITHIO TPAMOTHBIX PELICHHH B KOHKPETHBIX JKU3HEHHBIX CHTYAIHsX, CBA3aHHBIX
C BEIIECTBAMH H X NPHMCHEHHEM;

(hopMupoBaHHE Yy OOYYArOIIMUXCSI KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETSHIIUH), WMEIOIIIX
YHUBEPCAIBHOE 3HAUCHHE UISl Pa3IMYHbBIX BUIOB ACATEIBHOCTH: PEIICHUS MpoOIieM, ITOUCKA, aHAIn3a U
00paboTkn mH(pOpManu, HEOOXOIUMBIX ISl PHOOPETEHHS OMBITA JEATEIHHOCTH, KOTOpas 3aHMMaeT
Ba)XKHOE MECTO B IO3HAHHM XHMHH, a TaKKe IS OLUCHKH C IMO3WIMH JKOJOTWYECKOH 0e30IacHOCTH
XapakTepa BIHMSHHS BEIIECTB U XUMUYECKHX MTPOIIECCOB HAa OPTaHU3M YEJIOBEKA M IIPHPOIHYIO CPELLY;

pa3BUTHE TI03HABATEIBbHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yYaroIuxcs: CHOCOOHOCTH CaMOCTOSITENIFHO MPUOOPETaTh HOBBIC 3HAHUS 10 XMMHHU B COOTBETCTBUU C
KM3HEHHBIMH TTIOTPEOHOCTSIMH, MCIIOIb30BaTh COBPEMEHHBIC MH()OPMAIIOHHBIE TEXHOJIOTHH IS TIOMCKA
Y aHaIM3a Y4eOHOH M Hay4HO-NOMYJISIpHON HH(OpMAIIUK XUMHYECKOTO COJIEPIKAHNS;

(dbopMupoBaHHE U Pa3BUTHE Yy OOYYAIOUIUXCSA AaCCOIMATUBHOTO U JIOTMYECKOTO MBIIUICHUS,
HaOII0IaTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B YACTHOCTH, MPH
IIJIAaHUPOBAHUH U MTPOBCACHUN XUMHUUYCCKOI'0 SKCIICPUMEHTA,

BOCIIUTaHUE Yy oOydarommxcs yOeKIEHHOCTH B T'YMaHHMCTHUYECKOW HANpaBIEHHOCTH XHMUH, €€
Ba)KHOM pojin B pCHICHUUN FJ'IO6aIII>HLIX HpO6HCM palOHAJIIBHOI'0 MPUPOAOIIOJIb30BaHUsA, IMOIMOJIHCHUSA
9HEPTeTHUECKUX PECYpCOB W COXpPAHEHUs MPHUPOAHOTO PABHOBECHS, OCO3HAHHMA HEOOXOAMMOCTH
Oepe’KHOTO OTHOIUIEHHS K TPUPOJIE U CBOEMY 3I0POBBIO, a TaKKe MPHOOPETEHHS OIbITa HCIOIb30BaHUS
IMMOJTY4YCHHBIX 3HAaHUM IJId IPUHATUSA T'PaMOTHBIX peIHCHPIfI B CUTyallusdX, CBA3AaHHBIX C XUMHWYCCKHMU
SIBJICHUSIMU.

B y4ueOHOM 1u1aHe cpepHero odiero oopazoBanus mpeaMer « XuMus» 0a30BOr0 ypOBHS BXOJHT B
cocTaB MpeaMeTHOH obnacTu «EcTecTBeHHO-HAYYHBIC TIPEAMETEI.

OOmiee ynciI0 4acoB, OTBEACHHBIX IS M3YYCHUs] XUMHHU, Ha 0a30BOM YPOBHE CpeIHEro oOLiero
oOpazoBanusi, cocraBisieT 68 yacos: B 10 kinacce — 34 vaca (1 yac B Henenio), B 11 kmacce — 34 yaca (1
4ac B HEJICTIIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHHUS OOYYAIOMIMMHCS IMPOrpaMM
cpemHero oomiero oopa3oBaHusl (JITYHOCTHBIM, METANIPEIMETHEIM H TIpeIMeTHBIM). HaydHo-MeToqudeckoit
OCHOBOM ISl pa3palbOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMM CpPEIHET0 OOIIEro oOpa3oBaHUs
SIBIISIETCS. CHCTEMHO-JESITEIbHOCTHBIN MOAXO.

B cooTrBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM IOAXOJAOM B CTPYKTYPC JIUMYHOCTHBIX PE3YJILTATOB
OCBOCHHUSI TpeAMeTa «XUMHS» Ha YPOBHE CpeIHEero ooOmero oOpa3oBaHUs BBIACICHBI CIEAYIOIIUE
COCTAaBJISIIOIINE:

0CO3HaHWE OOYyYarOIIUMHCSA POCCHUMCKON TPaKAAHCKOW HMIOSHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CAaMOOIIPEJIENEHHUIO;

HaJIn4Yue MOTUBALIUHN K 06y‘IeHI/IIO;

LIEJICHAIIPABIICHHOE Pa3BUTUE BHYTPECHHUX YOEKICHUN JTUYHOCTA Ha OCHOBE KJTFOUCBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPaIuLIUi 0a30BOI HAYKH XUMUU;

TOTOBHOCTh U CITOCOOHOCTH OOYYaOIIMXCSl PYKOBOACTBOBATHCS B CBOCH JEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMH, NPUCYITUMHU HeJ’IOCTHOﬁ CHUCTEME XUMHNYECCKOI'O O6pa30BaHHSI;

HaJIMYUC TIPaBOCO3HAHUSA 9KOJIOTUUYECKOM KYJBTYpPbl H CHOCO6HOCTI/I CTaBUThL LCJIN U CTPOUTH
JKHU3HCHHBIC I1JIaHBbI.

JInunocTHBIC PE3yIbTaTbl OCBOCHUA NPEAMCTA «XUMHA JOCTUT'alOTCI B C€IUHCTBEC y‘IC6HOI>i u
BOCIIUTATEILHOMN ACATCIIBHOCTU B COOTBCTCTBUHM C TYMAHUCTHYCCKHUMH, COLUMOKYJIIBTYPHBIMHU, OYXOBHO-
HPAaBCTBCHHBIMU IEHHOCTAMMA M HUJCaIaMU pOCCHﬁCKOI‘O Tpa’XXaaHCKOI' o O6IlIeCTBa, IIPUHATBIMU B 06HICCTB€
HOpMaMH MW IIpaBUJIaMU TIOBCACHUA, CHOCO6CTBYIOHII/IMI/I mponeccaM CaMOIIO3HAHUA, CaMOpPAa3sBUTUA H
HPaBCTBEHHOI'O CTAHOBJICHHS JINYHOCTH O0YYaIOIIHNXCA.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMera «XUMHS» OTPaXaloT CPOPMHUPOBAHHOCTH OIBITA
MMO3HABATEILHOW M MPAKTUUECKON ACITEILHOCTH OOYYAIOIIUXCS 10 pealu3alMyd NPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUS:

OCO3HAHUS O0YYaIOLIMMUCS] CBOMX KOHCTHUTYLIMOHHBIX NpaB M 00s3aHHOCTEH, YBAXKCHUS K 3aKOHY U
MIPaBOMOPAIKY;

MPEICTABICHHUS O COLMANBHBIX HOPMax M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIECHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AESTENbHOCTH NMPH CO3AAHUHU YUYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U NTO3HABATENbHBIX 33124, BBINOJTHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh W NPUHUMATh MOTHBBI, HAMEPEHHs, JOTMKY M apryMEHTBHl OPYTUX MHpU
aHaJIM3€ Pa3IMYHbIX BUJOB YICOHOH NEATEILHOCTH;

2) NaTPMOTUHYECKOr0 BOCIIMTAHUS:

LEHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIHIO OTEUECTBCHHON XUMUH;

YB@XEHHUsS K MPOIECCYy TBOPUYECTBa B O0JACTH TEOPUHM M NPAKTHUECKOIO NPUMEHEHHSI XHMUH,
OCO3HAHUSI TOTO, YTO JOCTIKCHHMSA HAyKH €CThb pe3yJbTaT [UINTENbHBIX HAOMIOACHUI, KPOMOTJIMBBIX
9KCHEPUMEHTAIIbHBIX TIOUCKOB, IIOCTOSIHHOTO TPY1a YYEHBIX U IPAKTHKOB;

HMHTEpeca W I03HABaTEJIbHBIX MOTHBOB B MOJYYEHHH M IOCIENYIOLIEM aHanu3e HH(opmanuu o
MEPEAOBBIX JOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUIECKOTO [TOBEICHHUS;

CHOCO6HOCTH OLICHMWBATL CHUTyalluHd, CBA3AHHBIC C XHWUMHUUYCCKUMHU SBJICHUAMH, W J[PUHUMATH
OCO3HAaHHBIC PCHICHHA, OPUCHTUPYSACH HAa MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI 1 HIEHHOCTHU,



TOTOBHOCTH OLIGHHBATh CBOE MOBEJCHUE U MOCTYNKH CBOMX TOBAapHILEH C MO3ULUH HPaBCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHHUE MOCIEACTBUIN 3TUX MOCTYIKOB;

4) popMupOBaHMA KYJIbTYPbI 310POBbSI:

MMOHMMaHUS [IEHHOCTEH 370POBOTO U 0€30MacHOTO 00pa3a >KU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOULICHUS K COOCTBEHHOMY (PM3MYECKOMY M ICUXUYECKOMY 310POBBIO;

coOiroieHust paBui 0e30MacHOro OOpaleHusi ¢ BEIIeCTBAMHU B OBITY, NMOBCETHEBHOW XU3HU U B
TPYZIOBOH NESTEIBLHOCTH;

IMOHMMAaHUA LEHHOCTU IpPpaBUJI HWHAWBUAYAJIBHOIO W KOJIJICKTHUBHOI'O 0e30macHOoro IIOBCACHUSA B
CUTYyaLUsIX, YTPOXKAIOLIUX 340POBBIO U )KU3HU JIIOCH;

OCO3HAHUS TIOCJIEACTBUN W HENPUSTHS BPEIHBIX NPUBBIYEK (YHOTPEOJICHHS aKOTOJsl, HAPKOTHKOB,
KypeHHsl);

5) Tpy10BOr0 BOCIUTAHMSA:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEOBATEILCKON JIESITEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOU U APYTUX BUAAX AEATEIBHOCTH;

YCTAaHOBKH Ha aKTUBHOC Yy4YaCTHUC B PCUHICHHUU IMPAKTHUYCCKHUX 3aday COHI/IaJH)HOI‘/'I HaIlpaBJICHHOCTH (B
paMKax CBOETO Kjacca, LIKOJIbL);

WHTEpeca K MPAaKTHYECKOMY HM3y4YCHHIO MpoQeccuil pa3iMyHOro pojaa, B TOM YHCIIE Ha OCHOBE
MMPUMCHCHUSA NPECAMETHBIX 3HAHUH T10 XHUMHH,

YBaXEHUS K TPYLY, JIOJAM TpyAa U pe3ynbTaTaMm TPYIOBOU IEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUIAYalIbHOH TpaeKTOpuU 0Opa3oBaHus, Oymylien
HpO(I)CCCI/II/I n peajiu3anuu COOCTBEHHBIX JKH3HEHHBLIX IUIAHOB C y‘IéTOM JIMYHOCTHBIX HHTEPCCOB,
CHOCOOHOCTEH K XUMHHU, HHTEPECOB B MOTPeOHOCTEH 001IeCcTBa;

6) 3K0JI0rHYeCKOro0 BOCIUTAHUS:

9KOJIOTHYECKH 1eJIeCO00Pa3HOro0 OTHOIICHUS K TPUPOJIE, KaK UCTOYHUKY CYIECTBOBAHHUS KU3HU Ha
3emue;

MOHUMAaHUS II100aJIBHOrO XapaKTepa IKOJOIMYECKUX MPoOseM, BIUSHUA S3KOHOMUYECKUX HPOLIECCOB
Ha COCTOSIHME MPUPOJHOMN U COLIMANBHOMN Cpebl;

OCO3HaHHsA HCO6XOI[I/IMOCTI/I HCII0JIB30BaHUA IIOCTI/I)KGHI/II‘/'I XUMUU i1 pCHICHHUA BOIPOCOB
PaLMOHAIBHOTO NPUPOAOIIOIB30BaHHUS;

AKTMBHOI'O HENpUATUS [EHUCTBUN, NPHUHOCAIIUX BpPEI OKPYXKAKOIIEH IPUPOAHON Cpene, yMEHUs
MIPOTHO3UPOBAaTh HEOJIAaroNpUATHBIE 3KOJIOTMYECKUE MOCIECACTBUS MNPEANPUHUMACMbBIX JeHCTBUI U
MPENOTBPAILATh HX;

HQJINYMS PA3BUTOrO 3KOJIOTMYECKOTO MBINUICHHS, SKOJIOTHUYECKOW KYyJIbTYpbI, ONBITA AEATEIBHOCTH
9KOJIOTHYECKON HAINPABICHHOCTH, YMEHHS PYKOBOACTBOBATHCS MMH B NO3HABATEIbHOH, KOMMYHUKATUBHOM
U COLIMAJIbHOM MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTHUBHO IIPOTUBOCTOSTH UAEOJIOTHH XeModoouwy;

7) LeHHOCTH HAYYHOI'0 O3HAHUS:

chOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0IIIeCTBEeHHOW MTPAKTHKH;

MOHUMAaHUS CIEUU(PUKH XMMHH KaK HayKd, OCO3HaHMS €€ posid B (DOPMHUPOBAHUHM PALMOHAIBHOTO
HAYYHOTO MBIIUICHUS, CO3JaHUM LIEJIOCTHOIO MPEACTaBICHUS 00 OKPY)KAIOLIeM MHUpPE KaK O CIUHCTBE
NPUPOABI W 4YENIOBEKa, B IO3HAHUHM MNPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUH MpoOJIeM COXpaHEHUs
MPUPOAHOTO PABHOBECHS;

yOexIE€HHOCTH B 0CO00OM 3HAUMMOCTHM XHMHHM JJI1 COBPEMEHHOW IMBWIM3AaLUH: B €€
TYMaHUCTHYECKOW HAIMPABICHHOCTH W BAXXHOW POJM B CO3aHUM HOBOH 0a3bl MaTepUaNbHON KyIbTYpPHI,
pelIeHnr TI00aIbHBIX MNPOOJIEM YCTOHUMBOIO Pa3BUTHs YeIOBEYECTBA — CHIPbEBOM, 3HEPreTUYECKOM,
MUILEBOH M JKOJOTMYECKOH O€30MacHOCTH, B Pa3sBUTUM MEIULUHBI, 00ECHEUCHWH YCIOBHH YCHELIHOTO
Tpy/a ¥ SKOJIOTHUECKH KOM(POPTHOM KU3HU KaXKIOT0 WieHa 0OLIecTBa;

eCTeCTBeHHO-HayHHOﬁ IrpaMOTHOCTHU: NNOHUMAaHHA CYHIHOCTU MCETOAOB IO3HAHHA, HUCIIOJIB3YCMBIX B
€CTECTBCHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh MOJIy4YaeMble 3HAHUS U1 aHaldu3a U OOBICHEHHS



SBJICHUH OKPYXKAIOIIEr0 MHpa W NPOUCXOANIMX B HEM HW3MECHEHHH, yMEHHS JAenaTh OOOCHOBaHHBIC
3aKJTIOYCHUS] HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS JAHHBIX C IETbI0 IMOJYYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIONB30BaTh XHMHYECKHE 3HAHUS JUIl pEIIeHHsS NpoOJieM B
peaNbHBIX )KNU3HEHHBIX CUTYaINsX;

MHTEpeca K MIO3HAHHIO Y UCCIIEI0OBATEIECKON eI TeIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHUIO, K aKTHBHOMY
MMOJTY4YCHUIO HOBBIX 3HAHUU 110 XMMHH B COOTBETCTBHH C )KU3HEHHBIMU HOTpC6HOCT$1MI/I;

WHTEepeca K 0COOEHHOCTSM Tpyia B Pa3IUNYHBIX cepax mpodecCnOHaTbHON eI TeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHS Y4eOHOTO mpeaMeTa «XUMHUsD» Ha YPOBHE CPETHETo 00IIero
00pa30BaHUs BKITFOYAIOT:

3HaYUMble  UIE  (GOPMHUPOBAHHWS ~ MHPOBO33PEHHA  OOYYAIOMIUXCS — MEXKTUCIUILTHHAPHBIC
(MexmpenMeTHbIe) OOIIeHAyYHBIE TIOHSATHS, OTPaKAIOUIME IIEIOCTHOCTh HAYYHOH KapTHHBI MHpa |
cnenu(rKy METOJOB IO3HAHUS, WCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHA,
SIBIIGHUE, TPOIECC, CHCTeMa, HAy4dHBIA (DaKT, MPHUHINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HccliefoBaHne, HabJIoIeHNEe, U3MEPEHHE, SKCIIEPUMEHT H APYTHE);

YHUBEpCaJbHbIE y4YeOHBIE JeicTBHA (TIO3HABATENbHBIE, KOMMYHHKATHBHBIE, DPETYJISTHBHBIE),
obOecnieunBarone QGopmupoBaHue (YHKIIMOHAIBHONH TI'PaMOTHOCTH M COIMAJIBHOW KOMICTCHIIUU
00yJaroIuxcs;

CIIOCOOHOCTH O00YYAIOUINXCSl MCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE
3HaHWsSI U YHUBEpCaJIbHBIE yueOHbIC ICHCTBHS B TIO3HABATEIBHONW U COIIMANBHON TIPAKTHKE.

MeTaHpeI{MCTHBIC PE3YJIbTAaThbl OTpaxaroT OBJIAJICHHUEC YHUBCpPCAJIbHBIMU y‘Ie6HI>IMI/I
IMMO3HAaBATCIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMUA ZICf/iCTBH)IMI/I.

OsiageHne yHMBEpPCAJIBHBIMH Y4eOHBIMHU MO3HABATEILHBIMH ICICTBUAMU:

1) 6a30Bble JIOrHYecKHe el cTBHS:

CaMOCTOSITEIBHO (DOPMYIMPOBAThH U aKTYAJIN3UPOBATh Mpo0JIeMy, BCECTOPOHHE € pacCMaTpUBATB;

OTIpENeNsATh LENH ACATENbHOCTH, 3afaBas MapaMeTpbl M KPUTEPHUH UX AOCTHXKCHHUS, COOTHOCHTH
PE3YIbTAThI ACATCIILHOCTHU C IMOCTABJICHHBIMU LICIISAMU,

HCIIOJIb30BaTh IIPpU OCBOCHUH 3HAaHUM HpI/IéMBI JIOTUYCCKOI'0 MBINIJICHUA — BBIACIATL XapPaKTCPHBIC
IMPpU3HAKHU MOHATHH U YCTaHaBJIMBATh HUX B3aMMOCBA3b, HUCIIOJIL30BATH COOTBCTCTBYIOUIMWE IMOHATUA JIA
0O0BSCHEHHS OTACTBHHBIX (JAaKTOB H SBJICHUIA;

BI)I6I/IpaT]) OCHOBAHUA U KPUTCPUU IJIA KHaCCI/I(I)I/IKaHI/II/I BEUICCTB U XUMHNUYCCKUX peaKHHﬁ;

YCTaHaBJIMUBATh MPUIHNHHO-CJIICACTBCHHLBIC CBA3HN MCKAY U3YyYaCMbIMU ABJICHUSMU,

CTPOHUTH JIOTWYECKHE pACCyXIeHHs (WMHIYyKTHBHBIC, ACTyKTHBHBIE, IO AaHAJIOTHH), BBIABIATH
3aKOHOMCPHOCTHU U ITPOTUBOPCUUA B paCCMATPHUBACMBIX SIBJICHHAX, q)OpMyJ'IHpOBaTB BBIBOJIbI M 3aKJIFOUYCHMUS,

IIPUMCHATL B IPONLCCCC IMO3HAHUA, HUCIIOJIB3YCMbIC B XUMHWU CHUMBOJUYCCKUC (3HaKOBI>IC) MOACIIH,
MPeoOpa3oOBBIBATE MOJENBHBIC MPEICTABICHUS — XHMHAYECKHH 3HAK (CHMBOI) JJIEMEHTa, XUMHYECKas
(dbopMyiia, ypaBHEHHUE XUMHUYCCKOM PEAKIIMU — TPU PEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYCCKHX
3a/la4, TPUMEHITh Ha3BaHHBIE MOJIENBHBIE TPEACTABICHUS U BBIABICHHS XapaKTEPHBIX NPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUIECKHUX PEaKIINH.

2) 6a30BbIe HCCIeA0BATEbCKHE TeCTBH:

BIIa/IETh OCHOBaMH METOJIOB HAYIHOTO ITO3HAHUS BEIIECTB M XUMHUECKUX PEaKIIHiA;

(dhopMymupoBaTh MENH W 3a7add HCCIENOBAHUS, WCIOIH30BATh MOCTABICHHBIE W CAMOCTOSTEIHHO
chopMyITUpOBaHHBIE BOIPOCH B Ka4eCTBE HHCTPYMEHTA TIO3HAHUS U OCHOBHI T (JOPMHUPOBAHUS THIIOTE3HI
IO TIPOBEPKE MPaBUIHLHOCTH BBHICKA3BIBAEMBIX CYKICHHIA,

BIIA/IETh HAaBBIKAMH CAMOCTOSITENFHOTO TUTAHUPOBAHUS M MPOBEJICHNUS YICHHIECKUX IKCIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHS HAOMIOJAaTh 3a XOJOM IIPOIecca, CaMOCTOSTENIEHO MPOTHO3UPOBATH €T0
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pe3yibTaT, (opMynupoBaTh OO0OOLIEHHMS M BBIBOJBl OTHOCHUTEIBHO JIOCTOBEPHOCTH DE3YJIBTATOB
HCCIIEIOBAHMUS, COCTABIATHE OOOCHOBaHHBIM OTYET O MPOJIesIaHHOH padoTe;

nproOpeTaTh OIBIT YYEHUYECKON HCCIIEAOBATEIbCKOM M IPOEKTHOM AEATENLHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIICHHs IPAaKTUYEeCKUX 3aaad,
MIPUMEHEHUIO Pa3IMYHbIX METOJIOB TO3HAHUS.

3) padora c undopmaunmeii:

OPHEHTHPOBATECS B PA3IUYHBIX MCTOYHMKAX HH(pOpManmuu (HaydHO-NOMYJSIpHAs JMTeparypa
XMMHYECKOTO COJIEpXKaHusl, CIIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHANMM3UpOBaTh WHPOPMALIUIO
pasNWYHBIX BHOOB M (OpM mpencTaBiIeHMS, KPUTHYECKH OLEHMBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTb;

(dbopMynupoBaTh 3ampockl U MPUMEHSATh pa3iIMYHbIE METOABI NMPH MOMCKE W 0TOOpe WH(OPMAIHH,
HEOO0XOIUMOM [UIs BBIIIOJHEHUS Y4€OHbIX 3a/1a4 ONpeesIEHHOTO TUIIa;

nproOpeTaTh OMBIT UCTIONB30BAaHHUS WHPOPMAOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH W Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (QOpMY MpeAcTaBiIeHUs WHPOPMAIUK (CXEMBI, TpaguKH,
JarpaMMBbl, TaOJIHIIbL, PUCYHKH H APYTHE);

WCTIONBb30BaTh HAay4YHBIH $I3bIK B KayecTBE CPEACTBA NpU padOTe C XUMHUYECKOW WHGPOpPMAIUCH:
NPUMEHSTh MEXIpeaMmeTHble (pu3ndeckne W MareMaThdyeckue) 3HAaKH W CHUMBOJBL,  (QopMydbl,
ab0peBuaTypbl, HOMEHKIIATYPY;

WCTIONB30BaTh U MPe0OpPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OgBiaeHne yHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMY J1ICTBUSIMU:

3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYKAaeMoW TeMbl B XOJA€ JUAIOra W/WIH JHUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIHPOBATh CBOU MPEUIOKEHHUS OTHOCHTEILHO BBIMONHEHHS TPEII0KEHHON
3aJ1a4H;

BBICTYHaThb C Tpe3eHTalel pe3yJabTaToB IIO3HABATEIBHOM  JIEATENIBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMM HPU BBINOJHEHHH XHUMHUYECKOTO 3SKCIEPUMEHTa,
MPaKTUYECKOW PabOThI IO MCCIIEOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB, PeaH3allid YIeOHOTO MPOEKTa U
(hopMyJIUPOBaTh BBIBOJBI 10 pE3yJIbTaTaM MPOBEAEHHBIX WCCIICIOBAHUN MyTEM COTJIAaCOBaHUS MO3UIIUN B
X0J1e 00CYKIeHUS 1 0OMEHa MHCHHSIMH.

OgiaieHue YHUBEPCAJBHBIMYU PeryJIITUBHBIMH JeHCTBUAMM:

CaMOCTOSITEIbHO INIAHUPOBATh M OCYLIECTBIISITH CBOIO IIO3HABATEIbHYIO ACATEILHOCTD, ONPEAEss €€
LeJW M 3a]a4d, KOHTPOJUPOBATh U MO0 MEPe HEOOXOIMMOCTH KOPPEKTHUPOBATH IPEAIaracMblii alrOpUTM
NEeHCTBHUI TIpW BBITIONHEHWH Y4YeOHBIX W HMCCIEAOBATENbCKUX 3a/ad, BBIOMpaTh HamOosee 3PQPeKTUBHBINA
CHOCO0 MX pelLIeHus C yYETOM MOMyUYEeHUsI HOBBIX 3HaHUH O BEIIECTBAX M XMMUYECKUX PEAKLIUSIX;

OCYILECTBIISTH CAMOKOHTPOJIb CBOCH AEATEIBHOCTH HA OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca «Opranndeckas XuMus» 0TPaKaloT:

c(hOpMUPOBAHHOCTH MPECTABIECHUI O XMMHYECKON COCTABIIAONIEH €CTECTBEHHO-HAYYHONH KapTHHBI
MHPA, POJIM XUMHHU B ITO3HAHUU SIBIICHUH MPUPOABL, B (OPMUPOBAHUHN MBIIIJICHUS U KYJIbTYpPhl INYHOCTH, €€
(YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOOMMOM Al peIleHHs NPAaKTHUECKHX 3aJad M SKOJOTHYECKH
000CHOBAHHOTO OTHOILEHUS K CBOEMY 3/10POBBIO U IIPUPOAHON CpEE;

BIaJICHUE CHUCTEMOM XWMHUYECKHX 3HaHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAraloLIfe MOHITUS
(XMMUYECKMH ~ 3JIEMEHT,  aToM,  JJIEeKTpOHHas  000J0YKa  aToMa,  MOJEKyla,  BaJCHTHOCTb,
AIIEKTPOOTPUIATEIBHOCTh, XUMHYECKAsl CBSA3b, CTPYKTypHast popMyna (pa3BEpHyTast U COKpaIIEHHAS), MOJIb,
MoOJISIpHasl Macca, MOJSIpHBIA 00BEM, YIIIepOAHBIH CKeNeT, (pyHKIMOHATIbHAS TPy, PaguKal, H30Mepus,
U30Mepbl, TOMOJIOTUYECKUN Psill, TOMOJIOTHY, YIJIEBOJOPOIbI, KUCIOPOJ U a30TCOIAEpXKALUE COCAUHEHU,
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MOHOMED, NOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHMS); TECOPUU U 3aKOHBI (Teopusi
CTPOEHUsI Oprannieckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XMMHHU; MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIE B OCHOBE IOHUMAHHSI IPUYMHHOCTH U
CHUCTEMHOCTH XHMHYECKUX SIBICHHUH, (PaKTOIOTMYECKUE CBEICHHS O CBOWCTBAaX, COCTABE, MOJYYCHUU H
0€30IaCHOM HCIOJIb30BAHUM Ba)KHEHMIINX OPraHHYECKUX BELIECTB B OBITY M MPAKTHYECKOH AESITENbHOCTH
YeJIOBEKa;

cOpMHUPOBAHHOCTb YMEHHMH BBIBIATH XapaKTEpHbIC MPHU3HAKM IOHSATUH, YCTAaHaBIMBaTh HX
B3aUMOCBA3b, UCIIOJb30BATh COOTBETCTBYIOIHC MOHATHUA NIPU ONNMCAaHUHN COCTaBa, CTPOCHUA U HpeBpaIlICHI/Iﬁ
OpraHUYECKUX COCOUHEHUII;

C(I)OpMI/IpOBaHHOCTL yMCHI/Iﬁ HUCIIOJIB30BaTh XUMUYCCKYIO CHUMBOJIUKY JJIsA COCTAaBJICHUA
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKpamEHHOW) (GOpMyl OpPraHMYeCKHX BEIECTB U
YpaBHEHUH XUMHYECKUX PEAKLHUi, W3roTaBIMBaTh MOJEIN MOJEKY]1 OpraHMYeCKHX BEIIECTB IS
HUITIOCTPAMU UX XUMHUYCCKOT'0O U IPOCTPAHCTBEHHOI'O CTPOCHUA,

C(I)OpMI/IpOBaHHOCTL YMGHHP'I YCTaHaBJIMUBATh MPUHAMIC)KHOCTh HM3YUCHHBIX OPraHM4YC€CKUX BCILICCTB
MO0 MX COCTaBy W CTPOCHHUIO K ONPEACIEHHOMY KJAacCy/TpyIIe COeTUHEHUH (YTIeBOAOPOMAbI, KUCIOPOI U
a30TcoAepiKallle COCITUHEHUS, BBICOKOMOJICKYJSPDHBIC COCAWHEHHWs), JaBaTh KM Ha3BaHUS IO
cucremarnueckoir HomeHknarype (IUPAC), a Ttakxke NpPUBOAWTH TPUBHAILHBIC HA3BaHHUA OTIEIBHBIX
OpPraHWYECKUX BEIICCTB (3THJICH, MPOIUJICH, alleTUIICH, STUIICHIJIUKOIb, TIUIepuH, (GeHo, Gopmanbaeru,
aleTanbAeTHl, MypaBbUHAs KHCJIOTa, YKCYCHas KHUCIIOTA, OJIEMHOBas KHUCIJIOTa, CTEapuHOBAs KHCIOTA,
[III0K03a, (PPYKTO3a, Kpaxmall, [eJUTF0II03a, TIIHIINH ),

C(I)OpMI/IpOBaHHOCTL YME€HUA ONpCACIATL BUABI XUMHUUYECKON CBS3H B OpPraHnvYCCKUX COCIUHCHUAX
(onuHApHBIE U KpaTHBIE);

c(hOPMUPOBAHHOCTh YMEHUS IPUMEHSATH TOJIOKEHHS TCOPUU CTPOCHHS OpPraHUYECKUX BemecTB A. M.
BytnepoBa ans 00bsiCHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXpPaHEHUS
MAaccChl BEIIECTB;

cOpMHUPOBAHHOCTh yMEHHH XapaKTepU30BaTh COCTAB, CTPOCHHE, (U3NYECKHE M XUMHUYECKHE
CBOMCTBA THUITMYHBIX HpCHCTaBHTeHeﬁ PA3JIMYHBIX KJIACCOB OPraHHMYCCKHX BEIICCTB (MeTaH, 9TaH, 3TUJICH,
MPOIWJICH, aleTWwiIeH, Oytaauen-1,3, MeTwiOyraaueH-1,3, OCH30J, METaHOJ], 3TaHOJ, STHJICHTJIUKOJb,
ITULEepUH, (DEeHOJ, aueTanbAerui, MypaBbUHAas M YKCYCHas KHCIIOTHI, IJIIOKO3a, Kpaxmal, LeJUII0J03a,
AMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh TEHETHUYECKYI0O CBS3b MEXIY HHMH YpPaBHCHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLHUH C UCIIOIB30BaHUEM CTPYKTYPHBIX (hopmy;

cOPMHUPOBAHHOCTb YMEHHSI XapaKTepHU30BaTh MCTOYHUKH YIJIEBOJOPOIOHOTO ChHIPhSl (HE(TH,
MIPUPOJIHBIN Ta3, YTOIIb), CIIOCOOBI MX TIEpepabOTKHN U MPAKTHYECKOE TPUMEHEHHUE MTPOyKTOB TIepepadoTK;

c(OpMHUPOBAHHOCTh YMEHUI NPOBOAUTEH BBIYUCIICHHS 110 XUMHUUYECKUM YPaBHEHHUSM (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUH 10 HU3BECTHBIM Macce, 00b&MY, KOJIMYECTBY
OJHOTO M3 UCXOJHBIX BELIECTB MM MPOLYKTOB PEaKLHHN);

c(OpMHUPOBAHHOCTH YMEHUH BIaleTh CUCTEMOM 3HAaHUH 00 OCHOBHBIX METOAAX HAYYHOT'O MO3HAHMA,
UCTIONB3YeMbIX B XHMHHM NIPH HM3YYCHUH BEIIECTB M XHMHUYECKUX SBICHUN (HaOmrogeHue, M3MEpEeHHE,
9KCHEPUMEHT, MOJCIUPOBAHUE), UCIIONB30BATh CUCTEMHBIE XUMHUUCCKHE 3HAHUS IJIsl IPUHATHUS PEILCHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEILIECTBAMH U UX IIPUMEHEHHUEM;

c(hOpPMUPOBAHHOCT, YMEHHI COONIONATh TMpaBWiIa TIONH30BAHUA XUMHUYECKOW TIOCYIOH U
mabopaTOpHEIM O0OpPYJOBaHWEM, a TaKKe IpaBWiIa OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKLUSIMU IO BBIIIOJTHEHUIO TAOOPAaTOPHBIX XUMHYECKHUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJIHATH XMMHUYECKUI SKCIEPUMEHT (IIPEBpaILCHUS
OpPTaHMYECKUX BEIIECTB IPU HArpeBaHHUHM, MOJMYUYCHHUE STUIEHA M H3YUYCHUE €Tr0 CBOMCTB, KaueCTBEHHBIC
peaKnuu OpraHWYeCKUX BEILECTB, AEHATypalus OENKOB NPH HarpeBaHUM, LBETHBIC PEaKUUU OENKOB) B
COOTBETCTBHU C MpPaBUIAMH TEXHHUKH OE30TMAaCHOCTH MpHU OOpAaIIEHHH C BEIIECTBAMH U JIA0OPaTOPHBIM
000pyAOBaHHEM, TPEACTABIATH PE3YNbTAThl XUMHUYECKOTO OKCIEPUMEHTa B (OpME 3alvcCH ypaBHEHHUH
COOTBETCTBYIOIIUX PEAKLUI U (OPMYJINPOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;
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c(OpPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIM3UPOBATh XMMHUYECKYI0 MH(OPMALUIO, HOITy4aeMyIO
13 pa3HBIX HCTOYHUKOB (CpencTBa MaccoBoi nHpopMarmu, HTepHET U ApyTHX);

c(hOpMUPOBAHHOCT, YMEHHU COOIIOJATh MpaBUia 3KOJOTHYECKH IIeTIecO00pa3HOro IOBEACHHUS B
OBITY U TPYJOBOH IEATEIBHOCTH B LIEJISIX COXPAHEHHUS! CBOETO 3[J0POBbS U OKPY’KAIOILEH NPUPOIHON Cpeabl,
OCO3HaBaTh ONACHOCTb BO3ACHUCTBHMS Ha >KUBBIE OPraHU3Mbl ONpPENEJEHHBIX OPraHWYECKUX BEIIECTB,
noHuMast cMelc nokaszatens [IJIK, noscHATs Ha mpuMepax crnocoObl YMEHBIIEHUS U MPEJOTBPAILICHUS HX
BPEIHOT'O BO3JCHCTBUS HA OPraHU3M YeJI0BEKa,;

JJIIsL o6yqa10u11/1xcsl C OrpaHMYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA: YMCHUC IMPUMCHATHL 3HAHUA 06
OCHOBHBIX JIOCTYITHBIX METOAAX ITO3HAHUS BEILLIECTB M XUMUYECKUX SIBJICHUH;

IUISL CIIETIBIX U CIIA0O0BUIAMIMX OOYUYAIOMIMXCS: YMEHHE MCIONb30BaTh PEIbEQHO-TOUCUHYIO CUCTEMY
o6o3Hauenuit JI. bpaiins asis 3anucu XUMHIECKUX QopMyd.

11 KJIACC

[IpenmerHble pe3ynbTaThl 0CBOCHUS Kypca «O01ast 1 HeOpraHu4ecKasi XUMHSD» OTPaKaIOT:

c(hOpMUPOBAHHOCTh MPEJACTABICHUNA: O XUMUYECKON COCTABJIAIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpPA, POJIM XUMHH B ITO3HAHUH SBIICHUHA MPUPOABI, B POPMUPOBAHUN MBILIJICHUS U KYJIbTYPhI TNYHOCTH, €&
(YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOAMMOM MAJisi pelleHHs NPAKTHUECKUX 3a1a4 M HKOJIOTHYECKH
000CHOBaHHOTO OTHOILIEHHSI K CBOEMY 3JI0POBBIO M IIPUPOAHON CPEIe;

BJIaACHHUC CUCTEMOM XMMHMYECKHUX 3HaHHI>'I, KOTOpasd BKJIKOYACT: OCHOBOIIOJAraromue IMOHATUA
(XuMHYeCKHI >JIEMEHT, aTOM, M30TOM, S-, P-, d- AIEKTPOHHBIC OpOWUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOH)IpHI)II‘/'I O6’béM, BAJICHTHOCTD, OJJICKTPOOTPULATCIBHOCTb, CTCIICHb OKHUCJICHHA, XHUMHUYCCKasA CBA3b
(xoBaJleHTHasl, WOHHAsA, MeTAJIMYECcKas, BOJOPOJHAs), KpUCTAIUIMUYECKas pEIETKa, THUIl XUMHYECKHX
peaKuui, pacTBOp, OJJIEKTPOJMUTHI, HEIICKTPOJUTHI, IJIEKTPOJIUTHYECKAs AUCCOLMALMSA, OKHUCIUTEND,
BOCCTAHOBHUTEJb, CKOPOCTh XMMHUUYECKOW PEaKIMU, XMMUYECKOe PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
3NEKTPOJIUTUYECKON quccounanuu, nepuoaudyeckuil 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHUS] MacChl
BCIICCTB, 3aKOH COXpaHCHUA W MNPCBpalICHUA SHCPIrurv IpHU XUMHUYCCKHUX peaKHI/I}IX), 3aKOHOMCPHOCTH,
CUMBOJIMYECKHH S3BIK XUMUH, MUPOBO33PCHUYCCKUC 3HAHUS, JICI)KAIIME B OCHOBC MOHUMAaHUA NPUYUHHOCTU U
CHUCTEMHOCTH XHMHYECKUX SIBICHHUM, (PaKTOJIOTMYECKUE CBEICHHS O CBOWCTBAaX, COCTABE, IOJYYCHUH U
0e301acHOM HCIIOIB30BAaHUH BaXHEHIIINX HEOPraHUYECKUX BEHIECTB B OBITY M MPAKTHUECKON AEATEILHOCTH
YeJIOBEKa;

cOpMHUPOBAHHOCTb YMEHHMH BBIABIATH XapaKTEpHbIC MPHU3HAKM IOHSATUH, YCTAHaBIMBaTh HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IOHSATHA MPHU ONHCAHWU HEOPraHWYECKUX BELIECTB M HX
MpEBPALCHHUI;

cOpMHUPOBAHHOCTh YMEHHMH HCIOJB30BAaTh XMUMHUYECKYI0 CHUMBOJMKY IJIsI COCTaBICHHA (GOpPMYI
BEIIECTB M YpaBHEHUIH XMMHUYECKHX peaknuid, cucremaruieckyio HomeHknatypy (IUPAC) u tpuBmansHbIC
Ha3BaHMS OTIEJIbHBIX HEOPIaHUYECKUX BEIIECTB (YrapHbIi ra3, yIieKHCbli ra3, aMMuak, raiéHas H3BecTb,
HeraméHasi U3BeCTb, MUThEBAs COMA, IUPUT U APYTHE);

c(OpMHUPOBAHHOCTb YMEHHI ONPENEIISATh BAJICHTHOCTb U CTEIICHb OKUCIICHNSI XUMHUECKUX 3JIEMEHTOB
B COCOUHEHHUSX PAa3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBs3M (KOBaJCHTHAs, WMOHHAs, METaJUIM4ecKas,
BOJOpPOIHAs) B COCAWHEHHAX, TUI KPUCTAJUIMYECKOM PEIETKH KOHKPETHOrO BellecTBa (aTomHas,
MOJICKYJISIpHasi, HMOHHAsA, METaJUIMYecKas), XapakTep cpelbl B BOIHBIX PAacTBOpax HEOPraHUYECKHX
COCTUHCHHI,

chOpMHUPOBAHHOCTh YMEHHMH YCTAHABIMBATh MPHUHAAJICKHOCTb HEOPraHWYECKHUX BEIIECTB MO HX
COCTaBy K ONpeneN€HHOMY KJIacCy/TpyIlle COCOUHEHHH (TPOCThIE BEIIECTBA — METaUIbl M HEMETalIbl,
OKCH/[Ibl, OCHOBaHMS, KUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COIIH);

c(hOpMUPOBAHHOCTh, YMEHUH pacKpbIBaTh CMBICI mepuoauveckoro 3akona JI. M. Menzaeneera u
JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOUIYIO, OOBSICHUTEILHYIO ¥ IPOrHOCTUYECKYIO (DYHKIINY;
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cOpMHUPOBAHHOCTb YMEHHM XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE AaTOMOB XHMHUYECKHX
anemeHTOB 1—4 nepuonos Ilepuoauueckoil cuctembl XuMuueckux snemMeHToB /1. 1. MenneneeBa, HCHOIb3Ys
MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPreTHYECKHE YPOBHM», OOBSACHITH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U HUX COCIMHEHUU Mo mepuojaMm u rpynnam [lepuonnyeckoi
CHCTEMBI XUMHYECKUX d1eMeHToB []. 1. MeHneneena;

c(hOpMUPOBAHHOCT, yMEHHH XapaKTepH30BaTh (OMHCHIBaTh) OOMME XWMHUYECKHE CBOWCTBA
HEOPraHWYECKHUX BELIECTB PA3JIMUHBIX KJIACCOB, IIOATBEPKAAThH CYILIECTBOBAHHE TCHETHUECKOM CBSI3H MEXILY
HEOPraHn4CCKUMH BEIIECTBAMU C ITIOMOIIBIO ypaBHCHPIfI COOTBCTCTBYIOIINX XUMHNUYCCKUX pCaKHI/II‘/'I;

chOpMHUPOBAHHOCTh YMEHHsI KJIACCH()UIMPOBATh XUMHUYECKHE PEAKLUHU 10 Pa3IMYHbIM IIPU3HAKAM
(4ucny W coCTaBy pearupyrollux BEHIECTB, TEINIOBOMY 3P QEKTY peakyu, N3MEHEHHIO CTEIICHEH OKUCIICHUS
3JICMEHTOB, 00PAaTUMOCTH PEAKIIMH, YYACTHUIO KaTaau3aTopa);

cOpPMHUPOBAHHOCTb YMEHHUH COCTABIATh YPAaBHEHMS PpEaKUUH pa3iIMyHbIX THUIIOB, IOJHBIE U
COKpaléHHbIe YpaBHEHHS Peakluii HOHHOTO OOMEHa, YUUTBIBAsl YCIIOBHSA, IPH KOTOPBIX 3TH PEaKUUN UAYT
70 KOHIIA;

c(hOPMUPOBAHHOCThL YMCHUH TIPOBOJUTH PEAKIUH, TOATBEPIKIAIONINE KaueCTBEHHBIH COCTaB
Pa3IMYHbIX HCOPraHUMYCCKUX BCHICCTB, PaCIIO3HABATH OIIBITHBIM HyTéM HOHBI, MTPUCYTCTBYIOIINEC B BOAHBIX
pacTBopax HEOPraHUIECKUX BEIICCTB;

c(hOPMUPOBAHHOCThL YMEHUN PACKPBIBATh CYIIHOCTh OKHUCIMTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
MOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OallaHca 3TUX Peakiuii;

c(hOpMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOM PEaKIUu OT Pa3IUUHbIX
q)aKTOpOB; XapakTep CMCHICHUA XUMHYCCKOIO PaBHOBECHUA B 3aBUCUMOCTU OT BHCIIHCTO BO3ZICI71CTBH$I
(mpunnun Jle LHlatense);

cOPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaThb XWMHUECKHE MPOILECCHl, JIeKallue B OCHOBE
MPOMBIIIICHHOTO TIOJTYYEHHsI CEPHOI KHCIOTHI, aMMHUaKa, a Takke cOpMUPOBAHHOCTh MPEACTaBICHUN 00
OOIIMX HAYYHBIX MPUHIUIAX H IKOJOTHIECKUX MTPOOIeMax XHMHUIECKOTO MIPOU3BOICTBA;

cOpMHUPOBAaHHOCTh YMEHHUI HNPOBOAMTEH BBIYMCIICHUS C HCIONB30BAaHUEM MOHATHS «MaccoBasi IOJIs
BCIIECTBA B pacCTBOPCH, O6’béMHI>IX OTHOIIIGHUM Ta30B Ipu XUMHUUYCCKUX PCAKLHUAX, MACChl BCHICCTBA HIIN
00béMa ra3oB MO W3BECTHOMY KOJHYECTBY BEIIECTBA, Macce MM OOBEMY OIHOTO W3 YYacCTBYIOUIMX B
peaknuu BELIECTB, TEIIoBOro 3(d¢dexra peakumd Ha OCHOBE 3aKOHOB COXPAHEHHUs Macchl BEILECTB,
MMpEeBpAICHUA U COXPAHCHUA SHCPIUuu,

c(hOpPMUPOBAHHOCT, YMEHHI COONIONATh TpaBWIa TIONH30BAHUA XUMHUYECKOW TIOCYIOH U
mabopaTOpHEIM O0OpPYJOBaHMEM, a TakKe IpaBWiIa OOpaIleHHs C BEMIECTBAMH B COOTBETCTBHU C
WHCTPYKLUSIMU IO BBIIIOJTHEHUIO TAOOPATOPHBIX XUMHYECKHUX OIIBITOB;

cOpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIIONHATh XMMHYECKUI 3KCIIEPUMEHT (pas3siosKeHHE
MEPOKCHIA BOAOPOJA B MPUCYTCTBUM KaTalINW3aTOPa, ONPEeSICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOILIBIO
YHHMBEPCAJIBHOTO MHINKATOPA, BIMSHUE Pa3IMYHbIX (DAKTOPOB HAa CKOPOCTh XMMUYECKON pEeaKLiy, PeaKuuu
HOHHOr0 0OMEHa, Ka4eCTBCHHbIC PEakMu Ha cynb(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS,
peleHne SKCIIEPUMEHTAIbHBIX 3a1a4 1o TeMaM «Metauis u «Hemerawis) B COOTBETCTBUY C ITPAaBUIAMU
TEXHHUKH 0E30MacHOCTH MpH OOpaIleHNH C BEIIeCTBAMU M JIA0OPATOPHBEIM 00OpYyIOBaHHEM, MPEICTABISTH
pe3yabTaThl XUMHYECKOTO JKCIEpUMEHTa B (OpME 3amuch ypaBHEHHH COOTBETCTBYIOIIMX DPEaKUUil U
(hopMynHpoBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBATh XMMUYECKYI0 MH(OPMALHUIO, HOIy4aeMyIO
13 Pa3HBIX HCTOYHUKOB (CPEICTBAa MACCOBOM KOMMYHHKauuu, IHTEpHET U ApYyTrHX);

c(hOpMUPOBAHHOCT, YMEHHU COOIIOJATh MpaBUiIa 3KOJOTHYECKH IIeTIecO00pa3HOro IOBEACHHUS B
OBITY U TPYJOBOM IEATEIBHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 3[J0POBbS U OKPY’KaIOIEH NPUPOTHON Cpeabl,
OCO3HABaTh ONACHOCTb BO3JCHCTBHS HA XHBBIC OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, NOHUMAs CMBICI
nokazarens [1JIK, mosicHAT, Ha mpuMepax crnocoObl yMEHBIIEHHs W TPEJOTBPALICHUS HMX BPEIHOTO
BO3/ICHCTBHS HA OPTaHNU3M UYEJIOBEKa.

14



COAEP/KAHUE OBYUYEHUS
10 KJIACC OPTAHHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHU4eCKOl XMMHHU

[Ipenmer opraHnveckoil XMMHUM: €€ BO3HHKHOBCHME, PAa3BUTUE M 3HAUCHHE B IOJYYCHHUH HOBBIX
BEIIECTB M MaTepualioB. Teopus cTpoeHHs opraHmdecknx coemuHeHwid A. M. BbytmepoBa, e€ ocHOBHBIC
nosiockeHusi. CTPyKTypHbIE (POPMYJIbl OPraHMYECKUX BelecTB. ['omMosorus, nzoMepus. XuMHUECKas CBS3b B
OPTaHMYECKUX COCIMHECHUIX — OMUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o KinaccUPUKAUK OpPraHUYECKUX BemecTB. HoMeHKnaTypa OpraHH4ecKuX
COeMHEHHH (cUCTeMaTHdecKas) W TpHUBHAJbHBIC HAa3BaHMS BaKHEHINMX MpECTaBUTENCH KIaccoB
OPTaHMYECKUX BEILECTB.

OKCIepUMEHTAIbHBIE METOBI U3yUCHHUS BEIICCTB M MX IPEBPAICHUI: 03HAKOMJICHHE C 0OpasiaMu
OpPraHn4YeCKUX BCIICCTB U MaTCpUajlaMU Ha UX OCHOBC, MOACIMPOBAHUC MOJICKYJ OPraHNM4€CKUX BEIICCTB,
Ha6HIOIleHPIC U OIMUMCAaHUEC AEMOHCTPAIMOHHBIX OIIBITOB IO MNPCBPAlICHHUIO OPraHUYCCKUX BCIICCTB IIPpH
HarpeBaHuu (TUIaBjiceHUE, O0YTIIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH psAn. MeTaH u 3TaH — MpocTelIIne MpeacTaBuTeNn
AJIKaHOB: (PU3NYECKUE U XUMHUECKUE CBOMCTBA (peaKIUy 3aMEICHUS U TOPEHUs ), HaXO0XK/CHHUE B MPUPOJIE,
MOJTYy4YCHUC U ITPUMCHCHHUC.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHMYECKHUH pAna. OTWIEH M TPONWIeH — MpocTelIine
MPEJCTABUTENH aJKCHOB: (QU3MUECKIE U XUMUUECKIE CBOMCTBA (PeaKkL THAPHPOBAHUS, TaJIOTCHUPOBAHUS,
ruapartaliuiv, OKMCJIICHUA U HOHI/IMepI/ISaHHI/I), IMOJTYy4YCHUEC U ITPUMCHCHUC.

Ankamuensl: Oyraauen-1,3 u MetunOyragueH-1,3: cTpoeHHe, BaKHEHIINE XHUMHUYECKHE CBOWCTBA
(peaxmus momumepuzanuu). [lodydeHue CHHTETHYECKOTO KayuyKa U Pe3UHBL.

ATNKHHBL: COCTaB W OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKHUA psf. AIETHICH — MPOCTEUIIHA
MPeJCTaBUTENh alIKHHOB: COCTaB, CTPOCHUE, (PU3MUYECKHE U XUMHUECKIE CBOICTBA (peaKkMy THAPUPOBAHUS,
raJorcHupoBaHusd, ruparanuu, I‘OpeHI/ISI), MOJIYy4YCHUC U TPUMCHCHHUC.

Apensl. benzon: coctas, crpoeHue, Gpru3ndeckue 1 XMMUYECKUE CBOICTBA (PeaKkuyy raJoreHUPOBAHUS
U HUTPOBAaHHUSA), NOJNy4YeHHE M HpUMeHeHue. Toanyon: cocmas, cmpoenue, @usuueckue u XumuiecKue
ceolicmea (peakyui 2an02eHUpPoOsanusi U HUMpPOGaHUs,), noayuenue u npumenenue. TOKCHUYHOCTH apeHOB.
I'eneTnyeckas CBsI3b MEXKAY YIIIEBOAOPOIAMH, IPUHAIISKAIINMH K Pa3IMYHBIM KJIaccaMm.

[IpuponHbie UCTOYHHUKH yTIeBOa0pOoI0B. [IprponHselii a3 u nomyTHbIe HeTsHBIC Ta3bl. HedTh U €8
npoucxoxaeHne. CrocoObl mepepaboTku HeTH: TMeperoHKa, KPEeKWHT (TePMHUYECKHH, KaTaJUTHYECKHil),
nuponu3. [IpoaykTe! nepepaboTki HeTH, UX IPUMEHEHHE B IPOMBILIIICHHOCTH U B ObITy. KaMeHHbIH yromb
U IIPOJYKTHI €T0 MepepadoTKH.

OKcIepuMEHTAIbHBIE METObl H3YUEHHsI BELIECTB M MX MPEBPALICHUI: O3HAKOMJICHHE C oOpasuamu
IUIACTMACC, KaydyyKoB M pe3uHbl, Komnekuuu «Hedtb» u  «Yroap», MonenupoBaHHE MOJIEKYI
YIJIEBOAOPOIOB M TaIOTCHONPOU3BOAHBIX, IPOBEACHUE NPAKTHYECKON palOThI: MOJydyeHHE 3TWIIEHA U
W3YUYEHUE €ro CBOMCTB.

Pacuérnble 3anaumn.

Bbuucnenus mo ypaBHEHHMIO XHUMMYECKOH peakuunu (Macchl, 00bEMa, KOIMYECTBA HCXOAHOTO
BEIIECTBA HWJIM NPOLYKTa PEaKIMU IO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO M3 HCXOAHBIX
BEIIECTB MM MPOLYKTOB PEaKIIHN).

Kuciopoacoaep:kaiiue oprannyeckue coenHeHUs!

[IpenenbHble OXHOATOMHBIC CHUPTHL. METaHON M 3TAHON: CTPOCHHUE, (U3UUYECKHUE U XUMHUYECKHE
CBOICTBa (peakiy ¢ aKTUBHBIMH METaJUIaMH, raJIor€éHOBOJOPOJaMH, TOpeHue), mpuMeHenre. Bogopoausie

CBSI3U MEXJly MOJIEKYJIaMu ciupToB. JlelicTBUe MeTaHO/Na U 9TaHOJIa HAa OPTraHKU3M YEJI0BeKa.
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MHOroatoMHble CHUPTHL. OTHICHIVIMKOAb M TJMLEPUH: CTPOEHHE, (U3NYECKHE M XUMHUYECKHE
CBOHCTBa (B3aMMOAEHCTBHE CO ILEIOYHBIMU METAJIIAMHU, KAUECTBEHHAs PEaKLMsI HA MHOTOATOMHBIE CIIUPTBHI).
[elicTBue Ha opranusM 4enoBeka. [[pumMeHeHue rauuepuHa U STUICHIIIUKOISL.

@deHON: CTpOEHHE MOJICKYNBI, (QU3NYEeCKHe M XUMHYECKHe CBOWCTBAa. TOKCHYHOCTH (PeHoua.
[Ipumenenue geHona.

Anpneruapl U kemowusi. DopmanpAerun, aueTadbACIHI: CTPOCHHE, (HU3MUECKHE W XUMHUYECKHE
CBOHCTBA (peakL1H OKHUCICHHUS U BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKIMH), [IOJyICHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeiebHBIC KapOOHOBBIE KUCIOTHL. MypaBbHHAS U YKCYCHAsl KUCIOTBHI: CTPOCHHE,
(m3nyecKkne W XUMHUYECKHE CBOWCTBA (CBOWCTBA, OOIIME ISl Kiacca KHCIIOT, PEaKmus ITePUPUKAIIN),
MMOJIy4Y€HUC U IPUMCHCHUEC. CTeapI/IHOBaﬂ " OJICMHOBAas KUCJIOThI KaK MPEACTABUTCIIN BhICIIHX Kap6OHOBI>IX
KHCJIOT. MBIJIa KaK COJIM BBICIINX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC HCﬁCTBHC.

Crnoxuble 3GUpPHl Kak MPOW3BOJHBIE KapOOHOBBIX KHCIOT. ['maponn3 cimoxHBIX 3¢upoB. JKUpHL
I'mpposns xupos. [IpuMeHeHne xupoB. bruonorudeckas ponb )KHPOB.

VrneBoapl: cocTaB, KiacCU(UKalMs YyIIeBOoJOB (MOHO-, AWM- M Tojucaxapunel). [mokoza —
MPOCTEHIINIT MOHOCaxapHJ: OCOOCHHOCTH CTPOCHHS MOJIEKYJbl, (PU3NYECKHE W XHUMUYECKHE CBOWMCTBA
(B3aumoneiictBue ¢ rtuapokcunom meau(ll), okumciaenme ammmadHbIM pacTBopoM okcuzpa cepebpa(l),
BOCCTaHOBJIGHUE, OpOKEHHME TIIOKO3bl), HAaXOXICHUE B MPHUPOJE, MPUMEHEHHE, OHOJOTHYECKas pOIlb.
®dotocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3bI.

Kpaxman u nemnonosa kak npupoHble nonumepsl. CTpoeHre Kpaxmaia U LeJIono3sl. dusnueckue
1 XUMUYecKHe CBOMCTBa Kpaxmaia (THIPOIN3, KaueCTBEHHAs PeakIisi C HOJIOM).

9KCH€pI/IMCHTaJH>HBIC MCTO/Jbl U3YUCHU BCUICCTB U UX HpeBpaHlCHHﬁ: IIPOBCCHHUEC, Ha6HIOIleHI/IC n
OIMMMCaHUEC NEMOHCTPAIIMOHHBLIX ONBITOB: TOPEHUC CIIMPTOB, KAYECTBCHHBLIC PCAKIIMM OJHOATOMHBIX CIIMPTOB
(oxucmenne staHona okcugoM Meau(Il)), MHOroaToMHBIX CHHPTOB (B3aMMOJEHCTBUE TIUIEPHHA C
rugpokcunom  Meau(Il)), ampaerumoB (OKHCICHME aMMHA4YHBIM pacTBopoM okcuaa cepebpa(l) u
rugpokcunom Meau(ll), B3ammoneiicTBue Kpaxmanga ¢ HOJOM), TMPOBEACHUE MNPAKTHYECKOH padOThHI:
CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuérHeie 3anaun.

Beluucnenns 1o ypaBHEHHIO XHUMHYECKOH peaknuu (Macchl, 00bEMa, KOJNWYEeCTBAa HCXOAHOTO
BEIIECTBA WJIM NPOLYKTa PEaKIMU IO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO M3 HCXOAHBIX
BEIIECTB WM MTPOIYKTOB PEAKIIHN).

A3zoTcoaeprKalue OpraHuuecKue COCTUHEHUS.

AMUHOKHUCIIOTHI KaKk aM(OTEpHbIE OpraHndeckue coequHeHuss. Pu3ndeckue U XMMUYECKUEe CBOWCTBA
aMHMHOKHCIIOT (Ha MpuMepe TIauurHa). bruonorndeckoe 3HaueHrne aMUHOKUCIOT. [lenTuast.

benkn kak NpUpoAHBIE BBICOKOMOJEKYISpHBIE cOoequHEHHA. [lepBU4YHas, BTOpUYHAS M TPETUYHAA
CTpYKTypa OenkoB. XMMHUYECKHE CBOMCTBAa OEJKOB: THMAPONH3, ACHATYypalys, KaueCTBEHHbIE PEaKIMU Ha
Oernku.

OKcIepUMEHTAIbHBIE METOABl M3YyUCHHs BELIECTB M UX INPEBpAILCHHUN: HAOJIOICHUE W ONHCAHHE
JeMOHCTPALMOHHBIX OIBITOB: JeHATypaLus OEJIKOB IPH HarpeBaHUH, LIBETHBIC PEaKIMH OEIIKOB.

BbicokoMouIeKyJIsIpHBIC COeUHEHUSI

OcHOBHBIC HOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH: MOHOMEp, HONHUMED, CTPYKTYpHOE
3BEHO, CTENCHb MOJMMEPHU3ALUH, CpenHssl MOJeKyJsipHas Macca. OCHOBHBIE METOAbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEINHEHUN — MMOJIMMEPHU3aLHs U OTUKOHIEHCALHS.

OKcIepuMEHTaIbHBIE METObl M3YUEHHsI BELIECTB M MX NPEBPALICHUI: O3HAKOMJICHHE C oOpasnamu
MIPUPOIHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, IUTACTMACC, KaydyKOB.

MexnpeIMETHBIE CBSI3U.

Peanuzanuss MexnpeIMETHbIX CBs3ed MpU H3YYEHUM opraHudecko xummuu B 10 kimacce
OCYIIECTBIISIETCSl Yepe3 HCIOJB30BaHME KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaKk W TOHSTHH,
SABJIAIOMIUXCSA CUCTEMHBIMU JIA OTACIIBHBIX MPEAMETOB €CCTCCTBECHHO-HAYUYHOI'O IMKJIA.
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OOmue ecTecTBEHHO-HAYYHBIC MTOHATHS: SBJICHHE, HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CHHTE3, KJIaCCU(HKALS, TIEPUOJHIHOCTD, HAOIIOICHHE, N3MEPEHHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE.

®usuka: MaTepus, SHEPTHUs, Macca, aTOM, MIEKTPOH, MOJIEKyJIa, SHEPTeTHIECKHI YPOBEHB, BEIIECTBO,
TeNo, 00BEM, arperaTHOe COCTOSTHHE BEIIECTBA, (PU3NUESCKHE BETMINHBI M €TUHULIBI UX U3MEPEHHSL.

Buonorus: kmerka, opranmsm, 6uochepa, oOMeH BemIeCTB B opraHu3Me, (OTOCHHTE3, OMOJOTHYECKU
aKTUBHBIE BeriecTBa (OeIKH, YTIAeBOBL, YKUPBI, (PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOIB, OJIE3HBIE HCKOMIAEMBbIE, TOILUTUBO, PECYPCHI.

Texnomorus: MUIOCBBIC TIPOAYKTBI, OCHOBBI palWOHAJIBLHOI'0 IIUTAHHA, MOIOHOIUE CpPCACTBA,
JIEKapCTBEHHBIE U KOCMETHYECKUE MPEMapaThl, MaTepUalIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC OBIIAS U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue 0CHOBBI XUMHHU

XUMUYECKHA AJIeMEHT. AToM. Snpo aTtoma, M30TONBL. DJICKTPOHHAs 000JI0YKa. DHEPreTHYCCKUC
YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTaIH, S-, p-, d- eMeHThl. OCOOEHHOCTH pacIpee/ieHHsT DIIEKTPOHOB
Mo OpOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX EPHUOAOB. DIEKTPOHHAS KOHPHUTYpaIys aTOMOB.

ITepuonnueckuii 3akoH u llepuoguueckass cucrema xumudeckux snemeHToB J[. M. Menneneesa.
Casi3p neproandeckoro 3akona u Ilepuonnueckoit cuctembl xumudeckux snemeHToB Jl. Y. Menneneesa c
COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX DJIEMECHTOB U
00pa3yeMbIX UMM TIPOCTBIX M CJIOXHBIX BEHIECTB IO TpymIaM M TepHoAaM. 3HAuYeHUE MEePHOANYECKOro
3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHUYecKasl CBsI3b. BHIbI XMMUYecKON CBA3M (KOBaJIEHTHas HETOJIApHas U
MoJIsipHAsi, WOHHAs, MeTajulnueckas). MexaHu3Mbel 00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBSI3U
(oOMEHHBIT M JOHOPHO-AaKIENTOPHBIN). BomopomHas cBsI3b. BaleHTHOCTh. DJIEKTPOOTPHUIIATEIIEHOCTS.
CreneHb okucieHus. MIOHBI: KATHOHBI U @aHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMSA. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunsl KpUCTAUINYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUMA KPUCTAUTMYECKON PEIETKY.

[lonsiTue o nucnepcHbIX cucteMax. VIcTHHHBIE U KOJIJIOMAHBIE pacTBOPHL. MaccoBas 7071 BEeIlecTBa B
pacTBoOpe.

Knaccudpukanms Heopranumyeckux coeauHeHWd. HomeHKaTypa HEOpPTaHMYECKHX  BEIIECTB.
I'enetndeckast cBA3b HEOPraHMYECKUX BEIIECTB, IPUHAIICKAIINX K Pa3IMYHBIM KIacCaM.

Xumuyeckas peaxus. Knaccudukanus XHMHYECKUX peaknuii B HEOPTaHWMYECKOW M OPTraHHMYECKOU
XMMUH. 3aKOH COXPAaHEHUSI MACChl BELIECTB, 3aKOH COXPAHCHUS U NPEBPAILICHUS SHEPTUU NIPU XUMHYECKHX
peakIusx.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT Pa3NUYHBIX (akTopoB. OOpaTuMble peaknuu. XHUMHUIECKOe
paBHOBecHe. DakTOpBbl, BIUAIOIINE Ha COCTOSHUE XUMUUeckoro pasHoBecus. [Ipuniun Jle llarense.

OnexTponutudeckas aucconuanusi. CuipHBIE W Cia0bie 37eKTponuThl. Cpema BOAHBIX PAacTBOPOB
BEIIECTB: KUCIIasi, HEUTpaIbHasl, IIeI0YHasl.

OKHUCTUTENHHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHUS! BEILECTB M MX IPEBPAILICHUH: IeMOHCTpauus TaOamil
«Ilepuognueckass cucteMa xumuueckux osnmeMeHtoB [[. WM. MengeneeBa», u3ydeHue Monenen
KPUCTAIJIMYECKUX PEIIETOK, HAaONIOJEHWE M ONKCAaHWE AEMOHCTPALMOHHBIX M Ja0OpaTOPHBIX OIBITOB
(pa3nokeHue MepOKCUAa BOAOPOJA B MPUCYTCTBUM KaTalu3aTopa, ONpeesieHHE CPellbl pACTBOPOB BEILECTB
C MOMOIBI0 YHUBEPCAIBHOTO MHAMKATOPA, PEaKLMH HOHHOTO OOMEHA), MPOBEACHUE MPAKTUUECKONW PadOoThI
«Bnusane pazanyHbIX (aKTOPOB HA CKOPOCTh XMMUYECKOH PEAKLIUI.

Pacuérnble 3anaun.

Pacuérel 0 ypaBHEHUAM XUMUYECKUX PEAKLUI, B TOM YHUCIIE TEPMOXUMUYECKUE PACUETHI, PACUETHI €
WCIIOJIb30BAaHUEM MOHSTHS «MacCOBasi 10JIs BEIIECTBAY.

Heopranuyeckass xumust
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Hemeramnel. [lonoxenue HemetramioB B Ilepuoanueckoil cuctemMe XUMHYECKUX 37eMeHTOB [ .
MenzneneeBa W OCOOCHHOCTH CTpPOEHHUS aToMoB. (DU3MYECKHE CBONCTBA HEMETAIOB. AJIIOTPOIHS
HEMETaIUIOB (Ha MpUMepe KUCIIOpoia, cepsl, pochopa u yrieposa).

XuMHAYecKHe CBOWCTBAa BaKHEHIINX HEMETAJUIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa, yrimepona u
KPEMHHS) U UX COeIMHEHUH (OKCHIOB, KUCIOPOACOAEPKALIMX KUCIOT, BOZOPOIHBIX COCANHEHUN).

[IpuMeHeHne BaXKHEHIIIMX HEMETAIIOB U UX COEIMHEHUN.

Meramnbl. Ilonoxxenue mertamnoB B llepuoguueckoil cucrteMe xumuueckux snemeHtoB . .
MenpeneeBa. OCOOCHHOCTH CTPOCHHSI 3JCKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOmue Qundeckue
cBolicTBa MeTau10B. CIUIaBbl METAJUIOB. DIEKTPOXUMHUUECKUH PsIIl HAIPSKEHUH METaJIIOB.

XUMHYECKHE CBOMCTBA BAXKHEHUIIINX METAJUIOB (HATPUH, KAJIUW, KaIbIMA, MAarHUM, aTFOMUHUN, [TUHK,
XpOM, 3Kelle30, Me/Ib) U UX COCTUHEHUM.

O06mue crocoOs! Tomy4deHust MeTaiuioB. [[puMeHeHne MeTaioB B OBITY U TEXHUKE.

9KCH€pI/IMCHTaJH>HBIe MCTOJblI H3YUCHHA BCUICCTB U HUX npeBpameHHI‘/'I: HU3YUCHHUE KOJUICKIINU
«MeTamiel ¥ CIUTaBbI», 00pa3loB HEMETAJIIOB, pPEHICHHE SKCIEPUMCEHTANBHBIX 3a/a4, HaONIOJCHHUE U
OmMcaHrue ACEMOHCTpPAalMOHHBIX H na60paT0pHI>1x OIIBITOB (B33HMOILGI>'ICTBHC TUAPOKCHA AJIIOMUHUA C
pacTBOpaMH KHUCJIOT U IIIGHO‘-Ieﬁ, Ka4CCTBCHHBIC PCAKIIMN Ha KaTUOHBIL MeTaJ'LHOB).

PacuérHeie 3anaun.

Pacuérel Macchl BemiecTBa WM 00BEMA ra3oB MO M3BECTHOMY KOJHMUYECTBY BEIECTBA, MAacce WU
00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacu€Tbl Macchl (00bEMa, KOJMYECTBa BEUIECTBA)
IMPOAYKTOB pCaKlru, €CJIM OOAHO U3 BEIIECCTB UMCCT IIPUMECH.

Xumus 4 )KU3Hb

Ponp xumun B oOecrieueHNH IKOJIOTHYECKOM, YIHEPreTHYECKON U MUIEBOH 0€30MacHOCTH, pa3BUTHU
MCAUILIMHBI. IlonsiTue o Hay4HbIX METOAAaX MO3HAHUSA BEIICCTB U XUMUYCCKUX peaKHHﬁ.

HpeILCTaBHeHI/Iﬂ 00 O6IIII/IX HAay4YHBIX IPUHOUIIAX ITPOMBIIIIJIICHHOT'O IMOJYUYCHHUA Ba)KHEHUIITUX BCUICCTB.

YeoBek B MHUPE BCHICCTB U MAaTCpHUAJIOB!: Ba)KHEHIIINE CTPOUTECIIbHBIC MaTCpUalibl, KOHCTPYKIIUOHHBIC
MaTepHajbl, KPacKH, CTEKJIO, KepaMHKa, MaTepualibl U 3JEKTPOHUKH, HAHOMATepUallbl, OPIraHUYeCKUe U
MUHEPAJIbHBIC YI00PCHUSI.

Xumus u 310pOBLEC YCJIOBCKA: IIpaBUWJia HCIIOJB30BaHUA JICKAPCTBCHHBLIX IIPCIapaToB, IIpaBUJia
0€301acHOr0 UCTIOJIb30BaHMS PENapaToB OBITOBOM XMMUU B TOBCEAHEBHON JKH3HU.

MexnpeIMeTHBIE CBSI3HU.

Peanmzarnus MeXnpeqMeTHBIX CBS3EH MpH M3y4YeHHUH oOIei n HeopraHuveckoi xumuu B 11 kimacce
OCYILECTBIISIETCSl 4Yepe3 HCIOJIb30BAHUE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MNOHATHH, TaK W IOHSTH,
SIBIISTFOIIMXCSL CHCTEMHBIMU 7151 OTJENIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHbIC MMOHATHS: Hay4HBIH (DaKT, TMIOTE3a, 3aKOH, TEOPUs, aHAINU3, CUHTE3,
KJaccu(puKanys, IEpUOANIHOCTh, HAOMIOACHUE, SKCIIEPUMEHT, MOJCITUPOBAaHUE, U3MEPEHHE, SIBJICHHE.

@dusuka: Marepusi, DSHEPrus, Macca, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HWOH, H30TOI,
PannoaKTUBHOCTb, MOJIEKYNa, SHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NUECKUE BETMYNHBI U €IMHULIBI UX U3MEPEHHS, CKOPOCTb.

Buonorus: xnerka, opranusM, sKocucTeMa, onocdepa, MaKpo- 1 MUKPOJIEMEHThI, BUTAMUHBI, OOMEH
BEIIIECTB B OpPraHU3Me.

I'eorpadusi: MuUHEpanbl, TOPHBIE TOPOBL, ITOJIE3HBIE UCKONIAEMBbIE, TOILTUBO, PECYPCHI.

TexHonorusi: XUMHYECKas MPOMBIIUICHHOCTh, METAJUIyprusi, HPOU3BOACTBO CTPOUTEIBHBIX
MaTEepHaJIOB, CEJIBCKOXO3SIMCTBEHHOE IIPOM3BOJACTBO, IHUINEBAs MPOMBIIIEHHOCTh, (apManeBTHUECKast
MPOMBIIIIEHHOCTb, IPOM3BOACTBO KOCMETHUYECKHX IPENapaToB, IPOU3BOJICTBO KOHCTPYKLHMOHHBIX
MaTEpHaJIOB, 3JIEKTPOHHAS IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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TEMATHYECKOE INIAHUPOBAHHUE 10 KJIACC

KoJaun4yecTBO 4acoB BHeKTPOHHbIe
Ne HaumenoBaHue pa3aesioB U Kontpo Ipakru (undposbie)
n/n TEM IIPOrpaMmabl Bcero JbHBIC yeckKHue 06pa30BaTeﬂBHBIe
padoThl padoThl pecypceel
Pa3nen 1. TeopeTuyeckue 0CHOBbI OPraHNYeCcKON XUMHH

IIpenmeT oprannyeckoin
xumuu. Teopus ctpoeHus

1.1 y 3
OpPraHMYECKUX COCIMHEHUH A.
M. bytneposa
Uroro no pazneny 3
Pa3nen 2. YrieBogopoasl
)1 IIpenenbHbIe yriaeBoOPOIBI )
’ — QNKaHbI
HenpenenbHbie
2.2 YTJIEBOJIOPOJIbL: AJTKEHBI, 6 1
aJIKaIUCHBI, aJIKHHBI
ApomMaTtuueckue
23 P 2
YIIIEBOAOPOIBI
IIpupoHbIE HCTOYHUKHU
2.4 YIJIEBOAOPOIOB U UX 3 1
nepepadboTKa
Hroro no pazneny 13

Pa3nen 3. Kuciopoacoaep:kamue opraHnyecKne coeTnHEeHUsI

3.1 Crnuptel. @eHon 3

19 Anbnerunbl. KapooHoBbIe . 1
’ KHUCIOTHI. CII0XKHBIC dQUPHI

33 VrieBoanl 3 1
Hroro no pazneny 13

Pasjnen 4. A3oTcoaep:kaiye opraHu4ecKue coeInHeHust

AMuHBL. AMUHOKHCIOTEI.

4.1 3
Bbenku
HWroro no pazneny 3
Paspnen S. BoicokoMoJieKy /IsipHbIe COeIMHEHUsI
51 IInactmaccel. Kayuyku. )
' Bonokna
Uroro no pazneny 2
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OBLIEE KOJIMYECTBO YACOB I10O
[MTPOI'PAMME

34

20




TEMATHUYECKOE IINIAHUPOBAHHUE 11 KJIACC

KoJsmmyecTBO 4acos DJIeKTPOHHbIE
HaumeHnoBanme pa3aesioB U TeM uu¢poBbIe
Ne i/ P Kontponbuble | IlpakTuueckue (mubp )
NPOrpaMMbI Bcero o0pa3oBaTeJibHbIe
padoTsI padoTsI
pecypcebl
Paspnen 1. Teoperuueckue 0CHOBbI XUMHMHU
Crpoenue atroMoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonuyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. MenpaeneeBa
12 Crpoenue BemectBa. MHOroodpaszue 4
’ BEILECTB
1.3 XUMHUECKUE peaKkIuu 6 1 1
Hroro no pazneny 13
Pasnen 2. Heopranuueckasi xumust
2.1 Meranbl 1
2.2 Hemerannbt 1 1
’3 CBs3b HEOPraHWYECKUX U OPTaHUIECKUX )
’ BEILECTB
Uroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus 1 )KU3Hb 4
Uroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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Cnoco0bl OLEHKH AOCTUKEHHUS yYALIUMHCH NJIAHMPYeMbIX pe3yJbTAaTOB

B cootBeTcTBUM C TpeOOBaHMSAMHU CTaHAAPTAa MO XUMHMU M BBIOpAaHHBIX U3 (DEAEPATBHOTO CIMCKA y4YeOHHKOB YUHTENb XMMHH BO BpEMsl IPOBEPKU HMKOHTPOJIS
3HAaHUH [0 MIPEIMETY MOXKET OPHEHTHUPOBATHCS Ha CIEAYIOLIIE YPOBHU.

IlepBblii ypoBeHD - penpoOAYKTHUBHbINA. BEINOTHEHNE yYallUMUCA 3aJJaHUH 3TOrO YPOBHS OMUPAECTCS B OCHOBHOM Ha MaMsITh. JIOCTHKEHHE ATOT0 YPOBHANPEAIONIAraeT y
YHaIUXCS:
3HAaHNE Ha3BaHUH OTAEIbHBIX XUMUYECKUX 2JIEMEHTOB, BEIECTB U PEAKIIHIA;
YMEHHE YCTHO WJIN MICbMEHHO ONMCHIBATH XMMUYECKUE (DAKTHI, TIOHATHUS WU ABJICHUS (PEAKLIUH);
MTOHMMaHUE POJIH, 3HAUCHUS I IPUMEHEHNS OTAEIbHBIX XUMUYECKHUX BEILECTB MM PEAKIIMI;
MIPUMEHEHNE XUMHUYECKON CUMBOJIMKH - XHMHUYECKHUX 3HAKOB, (POPMYII M ypaBHEHHUI];
e 3HAHUE HEKOTOPBIX HCIIOIb3yEMBIX B XMMUHU NPHUOOPOB, yMEHHE cOOMPATh MPOCTEHIINE U3 HUX U UCIIOJIb30BaTh IIPH BHINOJHEHUH XUMHUECKOTOAKCIIEPUMEHTA.

[t IpoBepKY 3HaHUN U YMEHUH, COOTBETCTBYIOLIUX IIEPBOMY YPOBHIO, HCIIOJIb3YETCS PENPOAYKTUBHBIN BUJl 3aJaHUM, IPEAIOJIaratoluil BOCIPOU3BEICHNE yUaUMUCS
OTACTbHBIX 3HAHWH B yMeHMi. [IpoBepka MepBoro ypoBHs 3HAaHHH JIETKO OCYIIECTBIsIETCS (hopMaMy aBTOMAaTU3UPOBAHHOTO yUeTa.
BTropoii ypoBeHb - IPOAYKTUBHBIA. [[OCTH)XXEHHE 3TOr0 YPOBHS NPEAINONATacT Y YUaIlNXCs:

® [OHMMaHHE (POPMYIHUPOBOK BAKHEHIINX XUMHUUECKUX ITOHATHH, 3aKOHOB, TEOPUI 1 IPUMEHEHHUE UX B AHAJIOTHYHBIX CUTYaLUsIX;

e yMEHHE YCTaHABIMBATh B3aUMOCBA3b MEXY COCTABOM, CTPOCHHUEM U CBOMCTBAMH XUMHUYECKHX BEILIECTB;

®  yMEHHE IPOBOJUTH PACUEThI 10 XUMUUECKUM (HOPMYJIaM U YPaBHEHHAM;

®  yMEHHE CaMOCTOSTEIbHO NPOBOAUTH XMMUYECKUI IKCIIEPUMEHT 10 MHCTPYKIMN YIeOHHKA MITH 10 YKA3aHHUIO YUUTENS M QUKCUPOBATH €TI0 PE3yIbTaThI.
J1i1st IpOBEPKH yMEHUsI IPUMEHSTD 3TH 3HAHUS B YU€OHOH MPaKTHKE MCIIONIB3YIOTCS 3a/1aHHS, BHITIOJHEHHE KOTOPBIX BO3MOXKHO HE TOJIBKO Ha OCHOBE MaMsITH, HO U Ha OCHOBE
ocMbicneHus. [loaToMy Hapsaay ¢ ICHUXOJOTHYECKOM oneparueil BOCIPOU3BEASHHS IIUPOKO NCIIONB3YIOTCS Y3HABaHUE U BJICHHUE MepeHoca. [ BBIMOIHEHUS TaKUX 3aJaHul
TpebyeTcs 6oee HAPSKEHHAS! MBICIUTENbHAS IEATEIbHOCTD YUalIXCsl, YeM P BBIIIOJTHEHUH 33aHUI HA IIEPBOM YPOBHE.
Tperuii ypoBeHb - TBOpUYeckHid. J(OCTHKEHUE 3TOTO YPOBHS MPEAIOIAraeT y yUaluXxcsl:

®  yMEHHE IPOTHO3UPOBATH CBONCTBA XMMHUECKUX BEIICCTB HA OCHOBE 3HAHMS 00 UX COCTaBE U CTPOCHUU M, HA00OPOT, IPEIoaraTh CTPOCHUE BEIIECTB HAOCHOBE UX
CBOMCTB;

e MoHMMaHKE (PaKTOPOB, MO3BOJISIOIIUX YIPABIISATH XUMUYECKUMH PEaKIUsIMH (CKOPOCTBIO, HAITPABICHHEM, BBIXOA0M MPOIYKTA);

®  yMCHHE MIPOEKTHPOBATH, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT, a TaKkke QUKCUPOBATh U aHATM3UPOBATH €r0 PE3YJIbTATHI;

® yMEHHE OPHEHTHPOBATHCS B IIOTOKE XUMHUECKON HH(OPMAITH, OIPEeNATh HICTOYHUKHA HEOOXOANMON HH(POPMAaIIKH, ITOTyYaTh €€, aHAIH3UPOBATh,JeNIaTh BHIBOABI Ha
€€ OCHOBE U MPEJICTABIATH B COOTBETCTBYIOIIEH (opme;

e yMEHHE OCO3HABaTh BKJIAJ XUMHUH B ()OPMHUPOBAHHE IIEITOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MHPA.
J1i1st IpOBEpKH 3HAHWI, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, U YMEHHS IPUMEHSTh X B YUeOHOM MPaKTUKE HCIOIb3yeTcs pepIeKTUBHBINA BU] 3a/1aHUH,
BBIIIOJIHCHHUC KOTOpI)IX OHI/IpaeTCﬂ Ha pCHpOHyKTHBHBIe 3HaHUs, HO Tpe6yeT I‘Hy6OKOFO OCMBICJICHHA, BJIaJCHUS JIOTHYCCKUMU HpI/IeMaMI/I YMCTBGHHOI‘/'I JCATCIIBHOCTHU
(amammu3, cuHTE3, 0000IIeHNEe, KOHKPETH3AIH, CPABHEHNE, a0CTparnpoBanne, Kiiaccu(huKanms)
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OtMmeTtka "5" craBuTCs B Cirydae:

3HaHWA, TOHUMAaHWS, TIIYOUHBI YCBOSHUS 00YJarOIINMCS BCEro 00bhEéMa MPOrpaMMHOTO MaTepraa.

YMeHus BBLACIATH [JIaBHBIC MOJIOKCHNS B H3yUYEHHOM MaTepualie, Ha OCHOBaHUH (DaKTOB M MPUMEPOB 00001AaTh, 1e1aTh BHIBObI, yCTAHABIMBATEMEKIIPEAMETHBIC U
BHYTPHITPEIMETHBIE CBS3H, TBOPUYECKH MTPUMEHSIET IMOJIyYeHHbIC 3HAHHUS B HE3HAKOMOH CHUTYaIHH.

OtcytcTBHE OMIMOOK U HEIOYETOB NPH BOCIIPOU3BEACHUH N3yYCHHOI0 MaTepHaia, IPH YCTHBIX OTBETAaX YCTPAHEHUE OTAEIbHBIX HETOYHOCTEH CIIOMOIBIO
JIOTIOJTHUTENLHBIX BOTIPOCOB YYHUTEJsI, COOMIOACHUE KYIbTYPhl INCbMEHHOM M YCTHOW pedH, MpaBmil 0(OpMIICHHS TUCBMEHHBIX paboT. OTmMeTKa "'4"":

3HaHMe BCEro U3yYEHHOI0 NPOrpaMMHOI0 MaTepuaa.

YMeHu# BBIIENATH TJIaBHBIE TTOJI0KEHUS B U3yYCHHOM MaTepHaie, Ha OCHOBaHUHU (PaKTOB U MPUMEPOB 0000111aTh, AeTaTh BHIBOJIBI, YCTAHABINBATHBHY TPUIIPEIMETHBIC
CBSI3H, IPUMEHSITh ITOJIyYCHHbIC 3HAHHS Ha IPAKTUKE.

HesznauutensHble (HerpyOble) OIMOKN U HEAOUCTHI IPU BOCIPOU3BEICHUY U3YUEHHOTO MaTeprana, COOII0JeHNE OCHOBHBIX ITPABUJI KyJIbTYPBIIMCEMEHHOM U YCTHOM
peyn, paBui 0(OPMIICHHUS TUCBMEHHBIX padoT.

OtMmetka "3" (ypoBeHb Npe/ICTaBICHNUN, COUETAIOIINXCS C 3JIEMEHTaMHU HayUHBIX MTOHATHH):

3HaHME U yCBOCHHE MaTepHasia Ha YpPOBHE MUHUMAIIBHBIX TPEOOBAHUI IPOrpaMMBbl, 3aTPYAHEHHE IIPU CAMOCTOSTEIILHOM BOCIPON3BEICHUN, HEOOXOAUMOCTD HE3HAUNTEIEHON
TIOMOIIIY MTPENOAaBaTEIs.

YMeHue paboTaTh Ha ypOBHE BOCIIPOHU3BEICHHS, 3aTPYAHEHHS IPU OTBETAX Ha BUJON3MEHEHHBIE BOIPOCHIL.

Hanuuwe rpy0oii ommOKy, HECKOJIBKAX HETPYOBIX IPH BOCIIPOM3BEICHIH H3YYEHHOTO MaTeprasa, He3HAYUTEIbHOE HeCOOMI0ICHHE OCHOBHBIX MPAaBHIIKYIbTYPhI TUCBMEHHON
Y YCTHOW pedu, MpaBui 0OPMIICHHUS IMMCEMEHHBIX padoT.

Otmerka "2'"":

3HaHuUe ¥ YCBOCHHE MaTepralia Ha ypPOBHE HM)KE MUHUMAaJIbHBIX TPeOOBaHH MPOrPaMMBI, OTIENbHBIC IPEJICTABICHUS 00 M3y4eHHOM MaTepHalle.

OrcyTcTBHE yMEHHH pabOTaTh HA YPOBHE BOCIIPOU3BEACHHS, 3aTPYJHEHHS IIPH OTBETAaX HA CTAHIAPTHBIE BOIIPOCHL.

Hannune HeckombKux TpyObIX oIMOOK, OOIBIIOTO YKcia HErpyObIX PH BOCTIPOU3BEICHUN U3YYEHHOTO MaTepralia, 3SHAUUTEIbHOE HECOOII0JEHUEOCHOBHBIX MTPABUI
KYJIbTYPBI IUCbMEHHOM ¥ YCTHOM peyH, IpaBuil ohopMIIeHHS TUCbMEHHBIX padoT

OtMmeTtka "'5" cTaBuUTCS, €CITU YUCHUK:

[ToxazpiBaet riryboKoe 1 TIOJTHOE 3HAHKE W IOHWMaHNe Bcero 00beMa IMporpaMMHOTO MaTepraa; MoJIHOEe TOHUMaHUe CYIITHOCTH PacCMaTPUBAEMBIXTIOHATHH, SIBICHUN

1 3aKOHOMEPHOCTEN, TEOPU, B3AUMOCBA3EH;

YMeeT coCcTaBUTH IIOJHBINA U HpaBHHBHHﬁ OTBET Ha OCHOBEC U3YUCHHOI'O MaTCpHralia; BbIACIIATE INTaBHBIC ITOJIOKECHUA, CAMOCTOATCIIBHO IMOATBECPIKIATH

OTBET KOHKPETHBIMH MTPpUMEpaMH, (aKTaMu; CAMOCTOSTENBHO U apTyMEHTHPOBAHO JIeaTh aHAIN3, 0000IEHHUs, BBIBOIBL. Y CTAHABINBATH MEKIIPEIMETHBIC(Ha OCHOBE

paHee IpUOOPETEHHBIX 3HAHWIA) 1 BHYTPUIIPEIMETHBIE CBSI3H, TBOPYECKH TPUMEHSTH MOTYYCHHbIC 3HAaHUS B HE3HAKOMOW CUTYAIHH.

[TocnenoBaTenbHO, YETKO, CBSA3HO, 00OCHOBAHHO M 0€30IIMO0YHO M3JIaraTh y4eOHBI MaTepralr, JaBaTh OTBET B JJOTHUECKOH IMOCIIEI0BATENHPHOCTH C UCTIOH30BAHUEM

MIPUHSATON TEPMHUHOJOTHM; IeNaTh COOCTBEHHBIE BHIBOJBL; (HOPMYITHPOBATH TOYHOE ONPEIEIICHHE W NCTOJIKOBAHIE OCHOBHBIX IMMOHATHIA, 3aKOHOB, TEOPHIl; IPH OTBETE

HEC NOBTOPATH JOCJIOBHO TEKCT y‘-Ie6HI/IKa; n3JjiaraTb MaTepuajl JUTCPATYPHBIM A3bIKOM; IIPABUJILHO U O6CTO§ITCJH>HO OTBCYATbHA JOIOJHUTCIILHBIC BOIIPOCHI YUUTECIIA.

CaMOCTOSITeNILHO U palliOHATFHO UCTIONH30BATh HATIISAHBIE IOCOOMS, CITPABOYHBIE MATEPHAIIBI, YI€OHUK, JOMOTHUTEIHHYIO JTUTEPATYPY, IEPBOUCTOUYHUKH;

MIPUMEHATH CHCTEMY YCIIOBHBIX 0003HAYCHHIA TIPY BEACHUHN 3aITUCEH, COMPOBOXIAIOIINX OTBET; UCTIOIH30BAHHE JJIS JOKA3aTEeIBCTBA BEIBOIOB M3 HAOMIOICHUH 1

OIILITOB;

CaMOCTOATEIILHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET IMOYUCHHBIC 3HAHUS B PEIICHUU IPOOJIEeM Ha TBOPUYECKOM YPOBHE; JOMYyCKAET He 00Jiee OJTHOTOHEI0UCTa,
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KOTOPBIi JIETKO UCTIPABIISET MO TPEOOBAHUIO YUHUTEIST; UMEET HeOOXOANMBIE HaBBIKM PaOOThI C MPUOOpaMH, YepTeKaMH, CXeMaMu U rpadKaMH, COIYTCTBYIOIIUMHU
OTBETY; 3aIHCH, COMPOBOXKAAIOIIIE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.
Kpumepuu oyenusanus ycmuozo omeema.
OtMmertka "'5" cTaBUTCS, €CITH YICHUK:

o [lokaspiBaeT Iy0OOKOE M IOJHOE 3HAHHE U IOHUMaHKUE BCEro 00bEMa MPOrpaMMHOT0 MaTepHaa; IOJTHOe IOHUMAaHUE CYIIHOCTH PacCMaTPUBAEMBIXIIOHATHUH, SBICHUI
Y 3aKOHOMEPHOCTEH, TEOpUI, B3aUMOCBS3€EH;

e YMeeT COCTaBUTh NOJHBIN U IPaBUIBHBII OTBET HA OCHOBE M3YUYEHHOI'O MaTepuasa; BhIICJISATh INIABHBIC [TOJIOKEHHUS, CAMOCTOSATENILHO MTOATBEPKIATh
OTBET KOHKPETHBIMH IIPUMEpaMH, (PaKTaM{; CAMOCTOSITEIEHO U apTyMEHTHPOBAHO AEaTh aHAIN3, 0000IIEHNS, BBIBOJBI. Y CTAHABINBATH MEXKIIPEIMETHbIC(Ha OCHOBE
paHee MpuOOPETEHHBIX 3HAHUIT) M BHYTPHUITPEMETHBIE CBS3H, TBOPUYECKU MPUMEHSTh MOJTy4YeHHbIC 3HAHUS B HE3HAKOMOH CHUTYallHH.

e [locnemoBarenbHO, YETKO, CBSI3HO, 0OOCHOBaHHO M 0€30IMO0YHO H3NIaraTh yUeOHBIH MaTepHal; 1aBaTh OTBET B JIOTHYECKOW TIOCIEAOBATEILHOCTH C UCTIONB30BaHHEM
MNPUHATON TEPMUHOJIOTUY; J1eJIaTh COOCTBEHHBIE BBIBOJIBL; ()OPMYJINPOBATH TOYHOE ONPEEICHIE U UCTOJIKOBAHNE OCHOBHBIX IMOHSTHUI, 3aKOHOB, TEOPHIL; IPU OTBETE
HE MOBTOPATH OCIOBHO TEKCT Y4eOHMKA; N3J1araTb MaTepua JUTePaTyPHBIM S3bIKOM; IPABUIIBHO U OOCTOSTEIBHO OTBEYATbHA IOTIOJHUTEIbHBIE BOIIPOCH! YUUTES.
CaMOCTOSTENTFHO B PALlMOHAILHO UCTIONIL30BATh HATIISAHbBIC TOCOOUS, CIIpaBOYHBIE MaTepHaJbl, yUeOHUK, TOTIOTHUTENBHYIO JTUTEPATYPY, IEPBOMCTOUHHK;
MPUMEHSTh CUCTEMY YCIOBHBIX 0003HAUYEHHI NIPU BEJICHUH 3aIMCEl, COMTPOBOMKAAIONINX OTBET; HCIOJIB30BaHUE IS I0KA3aTEILCTBA BHIBOJIOB U3 HAOIOJCHUH 1
OTIBITOB;

e (CaMOCTOSITeNIbHO, yBEPEHHO U 0€30IIMO0YHO MTPUMEHSIET IMOTYyIeHHBIE 3HaHUS B PEIICHHH IPOoOJIeM Ha TBOPYECKOM YPOBHE; JIOMTyCKAET He OoJiee OTHOTOHEI0UETa,
KOTOPBIi JIETKO UCTIPABIISICT MO TPEOOBAHUIO YUHUTEIS; UMEET He0OX0IMMbIE HaBBIKM PabOThI C MPHOOpPaMH, YepTe:KaMH, CXeMaMHt B TpadrKaMu, COYTCTBYIOIUMH
OTBETY; 3aIHCH, COMPOBOXKAAIOIIIE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OtMmeTtka "4" cTaBUTCS, €CITH YICHUK:

o [loka3pIBaeT 3HAHUS BCEr0 U3YUEHHOI'O MPOrPaMMHOr0 MaTepHuaia. JJact noaHbIi U NpaBUIbHBIN OTBET HA OCHOBE M3YUYEHHBIX TEOPUH; HE3HAUUTEIIbHBIC OIINOKH U
HEI0UYCTHI IPU BOCIIPOU3BEACHUH N3yUYCHHOTO MaTepHaa, ONpeaesICHNs IIOHITUH 1Al HEeTlOJIHbIe, HeOOoJIbIINe HETOYHOCTH P UCIOIb30BAHMH HAYUYHBIX TEPMUHOB
WM B BBIBOJIAX M 0000MIEHUAX 13 HAOMIOACHUH 1 ONBITOB; MaTepHal n3jaraeT B ONpeAeICHHON JIOTHYECKON TIOCIIEA0BATEIbHOCTH, IPUITOM JIOMTYCKAET OAHY
HerpyOyro oIMOKY WK He 00JIee IBYX HEIOUYETOB U MOXKET MX MCIPABUTh CAMOCTOSTEIILHO MPH TPSOOBAHUU WIIHM IIPU HEOOJBIION MTOMOIIM MIPETIOIaBaTelsl; B
OCHOBHOM YCBOWJI Y4€OHBII MaTepHa; MOATBEP)KIaeT OTBET KOHKPETHBIMH IPUMEPaMHU; IPAaBUILHO OTBEYAET HA JOMOIHUTEIbHbIC BOIPOCH! YUUTES.

e YMeeT caMOCTOSITEIbHO BBIIEIATh [JIaBHBIC MOJI0XKEHHS B U3yYEeHHOM MaTepHae; Ha OCHOBaHWH (PAKTOB U IPUMEPOB 0000IATh, A€TATh BHIBOIbI, YCTAHABINBATD
BHYTpHIIPEIMETHBIE CBS3H. | [pUMEHATH OTyyeHHbIE 3HAHKS Ha PAKTUKE B BUIOM3MEHEHHON CUTYAINH, COOJIIOAATh OCHOBHBIE IPABUIIAKYIBTYPBl YCTHOW PEUH U
CONPOBOXKAOLIEH ITMCBMEHHOM, HCIIOIb30BaTh HAyUYHbIE TEPMHUHBI;

e He o0nagaer JOCTaTOYHBIM HaBBIKOM PabOTHI CO CIIPABOYHOM JTUTEPATYPOH, YICOHUKOM, TIEPBOMCTOYHUKAMH (IIPAaBUILHO OPUCHTHPYETCS, HO pa00TaeTMEICHHO).
Jormyckaer HerpyObie HapyIIeHUs TPaBHI O(hOPMIICHHS MMCEMEHHBIX PaboT.

OtMmeTtka "3" cTaBUTCS, €CIIH YUECHUK:

e  YCBOWJI OCHOBHOE COZAEpKaHHE YUeOHOTO MaTepHuasa, UIMeeT PpoOeibl B YCBOSHUH MaTepHaia, He MPENsATCTBYIOIINE JalbHEHIIIEMY YCBOCHUIONPOTrPAMMHOTO

MaTepuaia;

e MaTepuall U3JlaraeT HeCUCTEMaTH3UPOBAHHO, (parMEHTAPHO, HE BCET/1A IT0CTIEI0BATEIILHO;
®  [IOKa3bIBAaET HEJOCTATOYHYIO C(DOPMUPOBAHHOCTH OT/ICILHBIX 3HAHHI U YMEHHUH; BEIBOIBI 1 0000IIEHHS apryMEHTUPYET €1abo0, JOMyCKaeT B HUXOIIHOKH.
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JOTTYCTHJI OITMOKY ¥ HETOYHOCTH B MCTIOJIB30BAHUH HAYYHON TEPMHIHOJIOTHH, OTIPEAeIICHIS TOHATHH JJall HeJTOCTATOYHO YEeTKHE;
e  HE UCTOJBH30BAI B KAUECTBE JOKA3aTEIHCTBA BEIBOBI M 0000IIEHS U3 HAOMIOAeHUH, ()aKTOB, OMBITOB WIIM IOMYCTHII OITHOKH NIPH UX H3II0KEHUH;
®  WCHBITHIBACT 3aTPYAHEHUS B NMPUMEHEHWH 3HAHWW, HEOOXOAMMBIX IS PEIICHUsS 3a]ad Pa3IMYHBIX THIIOB, P OOBICHEHWH KOHKPETHBIX SBICHUA HAOCHOBE
TEOpPUH M 3aKOHOB, HJIU B IMOATBEPIKICHUN KOHKPETHBIX IPUMEPOB NPAKTHYECKOT0 MPUMEHEHUS TCOPHIA;
e OTBEYACT HEIOJHO Ha BOMPOCHl yuuTens (yIycKas W OCHOBHOE), FUTM BOCIIPOHM3BOJUT COJEpXKaHWE TEeKCTa ydeOHHWKa, HO HEeJIOCTaTOYHO TOHUMAETOTACIHHBIC
MTOJIOXKEHUS, UMEIOIIHE BAXKHOE 3HAUCHUE B ITOM TEKCTE;
e  O0Hapy>KMBAET HEJIOCTATOYHOE TOHUMAHHUE OTICIBHBIX MOJOKEHUH MPU BOCITPOU3BEICHUH TEKCTa YUeOHUKA (3amuceli, IePBOMCTOYHUKOB) UM OTBECYACTHEIIOIHO Ha
BOTIPOCHI YUUTEIA, AOMyCKasi OAHY-/IBE TPyOble OMIHOKH.
OtMmeTtka "2" cTaBUTCS, €CITU YUCHUK:
HE YCBOWII M HE PAaCKPBLUI OCHOBHOE CO/Iep)KaHNE MaTepHara,
HE JeJacT BEIBOJOB U 0000IICHHUI.
HE 3HaeT ¥ He MOHNMAaeT 3HAYUTENFHYO WM OCHOBHYIO YacTh IPOTPAaMMHOT0 MaTepHalia B Iipe/ieliaX TOCTABICHHBIX BOTIPOCOB;
WM UMeeT c1abo cOpMUPOBAHHBIE U HETIONHEIE 3HAHUS U HE yMEeT MPUMEHATh UX K PEIICHHIO KOHKPETHBIX BOIIPOCOB | 337124 110 00pasiry;
WJIM TIPH OTBETE (Ha OJIUH BOIPOC) JA0IMyCKaeT 00Jiee ABYX IPyObIX OMIMOOK, KOTOPBIC HE MOXKET UCTIPABUTH JIAXKE TPU IIOMOIIH YUUTEIS.

Kpurtepun oneHuBaHusi NUCbMEHHBIX padoT (npakmuueckue u 1adopamopmsle padonvt)

1. Oyenka IKcnepumeHmManbHbIX YMEHUIL

OreHka CTaBUTCS HA OCHOBAaHUY HAOIIOJICHHS 32 YUAIIUMUCS U IICBMEHHOTO OTYeTa 3a padory.

OTMmeTKa «5»:

paboTa BBIMOJIHEHA ITOJIHOCTHIO U ITPABWIILHO, C/ICIaHbI IPaBUIIbHbBIC HAOIIOACHUS U BHIBO/IBL;

AKCIIEPUMEHT OCYIIIECTBIIEH I10 TUIAHY C yYETOM TEXHHUKH 0€30IMacCHOCTH | MPAaBHI pabOTHI C BEIECTBAMH U 000PYIOBaHUEM;

MPOSIBJICHBI OPTaHU3ALMOHHO-TPYI0BbIC YMEHHUS (ITOACPKUBAIOTCS YUCTOTA pab0oUero MecTa 1 MopsA0K Ha CTOJIE, SKOHOMHO HCIIONB3YIOTCS PEaKTHUBBI).

OrMmeTKka «4»:

pa0oTa BBIIIOJHEHA NPABWIIBHO, CAETIAaHbl MPaBUJIbHBIC HAOMIOACHUS U BBIBOABI, HO IPU 3TOM HKCIEPUMEHT NMPOBEACH HE IOJHOCTHIO WM JOMYIIECHBIHECYIIECTBEHHbIE
omuOKu B paboTe ¢ BEHIeCTBAMU U 000PYA0BaHUEM

OrMmeTtka «3»:

paboTa BBINOJHEHA NPABWIBHO HE MEHEE YEM HAIlOJIOBHHY WIIM JOIYILICHA CYIECTBEHHAs OMINOKa B XO/€ IKCIIEPUMEHTA, B O0BSICHEHUH, B 0(OPMIICHUUPAOOTHI, B
COOJTIOZICHNY MTPAaBUJI TEXHUKH OE30IIaCHOCTH MPU paboTe C BeleCTBaMU U 000pyI0BaHHEM, KOTOpas UCTIPABIISIETCS 10 TPEOOBAHUIO YUUTEIIS.

Otmetka «2»:

TOTTYIIEHHI ABe (1 OoJiee) CylecTBEHHBIE ONMTUOKY B X0O/I€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0OPMIIECHHUH PabOThI, B COOIOICHIH TTPABHIII TEXHIUKHUOE30MaCHOCTH IIpH padoTe ¢
BEIIECTBAMU M 000PYA0BaHNEM, KOTOPbIC yYalluiicsl He MOKET UCIIPABUTh JaXe 110 TPEOOBAHUIO YUUTES.
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2.0yenka ymenuii pewiams IKCHEPUMEHMAIbHbIE 3A0a4U

OtmeTka «5»:

TUTaH PEIICHUs] COCTABJICH MPaBIIBHO;

NPaBUIIBHO OCYLIECTBJICH MOA00P XUMUUECKHX PEAaKTUBOB U 000PYAOBaHHUS;

JaHO ITOJTHOE OOBSICHEHNE U CIICJIaHBl BBIBOJIBL.

OtmeTka «4»:

TUTaH PEIICHUs] COCTABJICH MPAaBIIBHO;

NPaBUIBHO OCYIIECTBJICH NOA00p XMMUYECKUX PEAKTHUBOM M 00OPYIOBaHUs, IIPU 3TOM JOIMYLICHO HE 0Oosee ABYX HECYLIECTBEHHBIX OIIMOOK B
00BSICHEHHH 1 BBIBO/IAX.

OtmeTka «3»:

IUIaH PELCHHUS COCTABJICH IPaBUIILHO;

NPaBUIBHO OCYIIECTBIIEH NOJ00P XUMUYECKHX PEAKTUBOB M 000PYIOBAaHUS, HO AOMYIIEHA CYIIECTBEHHAS OIINOKA B 00BSICHEHUH U BBIBOJAX.
OtMmeTKa «2»:

JOIyLIeHBI ABe (1 OoJiee) OMMOKY B TIaHE PelICHHsI, B TOJ00PEe XUMHUYECKUX PEAKTUBOB U 000PYAOBaHHUS, B OOBSICHEHUH U BHIBOJIAX.

3.0yenka ymenuit pewiams pacuemmple 3a0a4u

OtMmeTka «5»:

B JIOTHYECKOM PACCYKICHHUU U PEIICHUH HET OMHNOOK, 3a/1a9a pelieHa ParoHAIbHBIM CIIOCOO0M.

OtMeTKka «4»:

B JIOTHYECKOM PaCCYKJICHUH U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1a4ya pellieHa HepallMOHAIBHBIM CITIOCOOOM HJIH JIOMYIICHO He Oojiee
JIBYXHECYIIECTBEHHBIX OIITHOOK.

OtMeTka «3»:

*B JIOTHYECKOM PaCCYKIICHUH HET CYIIECTBEHHBIX OITMOOK, HO JIOMYIICHA CYIIICCTBEHHAs OIIMOKA B MATEMAaTUICCKUX pacyeTax.

OTMeTKa 2»:
UMEIOTCS CYIIECTBEHHBIC OIIMOKHM B JOTHYECKOM PACCYKICHUU U B PEUICHHM.

Ouyenka nucbMeHHbIX KOHMPOILHBIX PAGOm

Konmponvnule pabomot uz nocoous oueHuaOmMca co2ACHO NPEOI0HCEHHOU A8MOPOM WIKAIbl OUEHKU UL

OTMeTKa «5»:

OTBET TOJIHBIN U MPaBWIbHBIN, BO3MOXHA HECYIIIECTBEHHAs OIINOKA.

OtMeTKa «4»:

OTBET HETOJIHBIN WK TOMYIICHO He 00Jiee IBYX HECYIIIECTBEHHBIX OIIMOOK.

OtMeTKa «3»:

paboTa BHIITOTHEHA HE MEHEe YeM HaITOJIOBUHY, JIOMYIICHA OfHA CYIECTBEHHAS ONTHOKA U IIPH ATOM JIBE-TPH HECYIIECTBEHHBIE.
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OtmeTka «2»:

pa60Ta BBITTIOJITHCHA MCHBIIC YEM HAIIOJIOBUHY WJIN COACPIKUT HECKOJIBKO CYIICCTBECHHBIX OIHI/I6OK.

OtmeTka «1»:

paboTa He BEITIOTHEHA.

[Ipu omieHKe BHIIOTHEHNS TICHMEHHOW KOHTPOIJILHOU pabOThl HEOOXOANMMO YIUTHIBATh TPEOOBaHUS eTUHOTO opdorpaduaeckoro pexknma. OTMeTka
32 UTOTOBYIO KOHTPOJILHYIO Pa0OTy KOPPEKTUPYET MPEAIeCTBYIOUINE TIPH BEICTABICHUH OTMETKH 33 YETBEPTh, MOyTO1eE, TOI.

Ouenka mecmoguix padom.

TecTsl, cocTosIIIUE U3 TSTH BOIIPOCOB MOKHO HCTIOIB30BATh MOCIE U3yUeHHs KaxkI0ro Marepuaina (ypoka). Tect u3z 10—15 Bompocos
UCIIOJIB3YETCSAAIS IepHoAndeckoro KoHTpost. Tect nz 20—30 BormpocoB HEOOXOAUMO UCIOIB30BATH JJISi HTOTOBOTO KOHTPOJISL.
[Ipu oLileHMBaHUM MCTIONB3YETCS CIEAYIOIIas IKana: sl TECTa U3 IIATH BOIIPOCOB

HET OIINOOK — OTMETKa «5»;

OJTHa OLIMOKA - OTMETKA «4»;

JBE OIIMOKN — OTMETKa «3»;

TpH OMHNOKN — oTMeTKa «2». /1151 Tecta 3 30 BOmpoCoB:

25—30 npaBUIBHBIX OTBETOB — OTMETKA «5»;

19—24 npaBUIBHBIX OTBETOB — OTMETKA «4»;

13—18 npaBUIBHBIX OTBETOB — OTMETKA «3»;

MeEHbIIE 12 MpaBUIBHBIX OTBETOB — OTMETKA «2.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI 1J151 YYEHUKA
* Xumus, 11 xmace/ I'abpuensia O.C., Octpoymos W.I'., Cnaakxos C.A., Axkimoneproe o6mectBo «M3marenpctBo «IIpocBemenney

» Xumns, 10 knacc/ I'abpuensa O.C., Octpoymos U.I"., Cnankos C.A., AkuuoHnepHoe o61ectBo «M3marensctBo «IIpocBenieHnes

METOIUYECKHUE MATEPUAJIBI U151 YUUTEJIS

MeTtoanveckne MHTEPAKTUBHBIE KEHCHI MO Y4EOHOMY MpEIMETy «XHUMHsD». —

URL:https://edsoo.ru/metodicheskie_kejsy/

WHTepakTHBHBIE BHPTyalbHBIE JA0OpaTOpHbIE M MpPaKTUUYECKHWEe pPabOTHl HA YrIyOJEHHOM YPOBHE MO Y4EOHOMY IMpEeaMeTy «XUMHSD». —

URL: https://content.edsoo.ru/lab/
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MeTtoaudaeckne mocodus o yaeoromy mpenmety «Xumus». — URL: https://edsoo.ru/mr-himiya/

KAJIEHJIAPHO-TEMATHYECKOE INNIAHUPOBAHHUE IIpunosxenue Ne
10 KJIACC
KoJsmmyecTBo 4acos DJIEKTPOHHbIE
Jdara
Ne uudposbie
Tema ypoka Koutpoibn IIpakTunyeck U3Yy'CH
n/n Bcero o0pa3oBaTesibH
ble padoThI ue padoThl usl

bIe pecypchl

IIpenmer opraHnyecKkoi XUMHH, €€
BO3HUKHOBCHHEC, pa3BUTHUEC U 3HAYCHUC

Teopus CTPOCHUS OPraHUYECKUX COCIUHEHUI
A. M. bytnepoBa, e€ OCHOBHBIC TTOJIOKCHIUS

[MpencraBnenue o KnaccupuKauu
OpraHuuecKux Bemects. HomeHknaTypa
(cucteMaTrueckasl) ¥ TpUBHATbHBIC HA3BAHUS
OpPraHUYCCKUX BCHICCTB

AJTKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUU PsIfL

Meran 1 3TaH — IpocTeilIre
MPEACTABUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1

OTuUIIeH 1 NpONUIIeH — HpocTeime
MIPEJICTABUTEIH aJIKEHOB

IIpakTiaeckas padora Ne 1. «Ilomyuenue
3THJIEHA U N3YYEHUE er0 CBONCTBY

Ankanuensl. byranuen-1,3 u
MeTunoyTaaueH-1,3. [lomyuenue 1
CHUHTETHYECKOTO KayuyKa U Pe3uHbI
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AJIKMHBI: COCTaB U 0COOCHHOCTU CTPOCHHS,

10 TOMOJIOTUYECKUU psi. AUETUIEeH —
MPOCTEUIINI NPEICTABUTEND AIKIHOB

1 Briuncienus no ypaBHEHHIO XUMHYECKOU
peakuuu

12 ApeHsbI: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enerndeckas cBSA3b yTI€BOIOPOJIOB,
NpPUHAUIEKAINX K Pa3IUIHbIM KlaccaM
[IpupoaHble HCTOUHUKH YTIIEBOIOPOIOB:

14 MIPUPOJTHBIN Ta3 U MOMYTHBIC HE(TIHBIC Ta3bl,
He()Th U MPOAYKTHI €€ IepepaboTKu
IIpupoiHBIE HCTOYHUKH YTIEBOJOPOIOB:

15 MIPUPOJTHBIN Ta3 U OMyTHEIE He(DTSHBIE Ta3bl,
He()Th M MIPOAYKTHI €€ iepepaboTKu

16 KonTtpoinbeHas pabora 1o pasueiny
«YrneBoaopoabn

17 HpC[ICJH)HBIG OAHOATOMHBIC CITMPTHI:
METaHOJ U 3TaHoJI. BonoponHas cBs3b

18 MHOroaToMHbIE CHUPTHI: STHICHITIUKOIb 1
TJIMOCPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIBI, GPU3NUECKUE U
XUMHNYECKHE CBOﬁCTBa, IMPUMCHCHUC

20 Anbaeruabl: GopManbIACTHA U alleTaIbACTHI.
AuetoH

71 OnHOOCHOBHBIE Tpe/ieNIbHbIE KApOOHOBHIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAs

” IIpakTuuaeckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOU KHUCTIOThD)
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23 CTCapI/IHOBaﬂ 1 OJICMHOBAs KHUCJIOTHI, KaK
MpeaACTaBUTEIIN BhICIINX Kap6OHOBLIX KHCIIOT

24 Mpl1a KaK COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIICE ICHCTBHIC

CrnoxabIe 2UPHI KaK MPOU3BOTHBIC
25 KapOOHOBBIX KUCIIOT. [ MIIPONIN3 CIIOKHBIX

a¢upoB

26 Kupsl: ruaponus, npuMeHeHue,
OuosIornuecKasi posib KUPOB

YTIIeBoAbI: COCTaB, KIACCH(HKAIIHSL.
27 Baxnelmue npeacTaBUTENN: [I0K03a,
(hpykTo3a, caxaposa

)3 Kpaxwman u nemono3a kak IpupoIHbIE
TIOJIMMEPBI

KonTtposbHas paboTa 1o pasaeny
29 «Kucnopoacoaepxarire opraHundeckre
COCIMHEHHUS»

30 AMUHBL: METWIAMUH U aHUJINH

AMUHOKUCIIOTHI KaKk aM(pOTEpHbIE
31 OpPraHUYECKUE COCTUHEHUS, UX
6uosnoruyeckoe 3HaueHue. llentus

1 Benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

33 OCHOBHBIC IOHATHUS XUMHUU
BBICOKOMOJIEKYJIAPHBIX COGI{I/IHGHI/Iﬁ

OcCHOBHBIE METOABI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCANHECHUM.

IInacTmaccel, Kay4ykH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

34
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KAJIEHJAPHO-TEMATHYECKOE INIJNTAHUPOBAHMHME

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoanb
HbIE
padoThbI

IIpakTHuec
KHe padoThl

Jlara
HU3y4deH
A

JJIeKTPOHHbIE
nudpossbie
o0pa3oBaTesibH
ble pecypchl

XUMHUYECKHUH 37IEMEHT. ATOM. DJICKTPOHHAS
KOH(UTYpalusi aTOMOB

[Iepuonnueckuii 3axoH u Ilepuonnueckas
cHucTeMa XUMHUYECKHX 3neMeHToB /. H.
MeHaeneeBa, UX CBSI3b C COBPEMEHHOU
TEOPUEN CTPOCHMSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMHNYECKHUX DJICMCHTOB U UX COG[II/IHGHI/Iﬁ 10
rpyImnam u nepuoaam. 3HadeHUe
MEePUOANYECKOTO 3aKOHA M CUCTEMBI
xuMudeckux snemenToB /.M. Menneneesa B
Pa3BUTHUU HAYKH

Crpoenue BeliecTBa. XUMUYECKas CBS3b, €€
BUIBI; MCXaHU3MBI 06p2130BaHI/I$1 KOBaJICHTHOM
cBs3U. BonopoaHas cBs3b

BasieHTHOCTB. DNEKTPOOTPUIIATEIHHOCTb.
Cremnens okuciaeHns. BemecTBa
MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHUS

ITonsiTue o qucnepcHbIX cucTeMax. IcTUHHbBIE
Y KOJUIOUAHBIEC pacTBOpbl. MaccoBast A0
BEIIECTBA B pacTBOpE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYEeCKUX cOeqUHEHUN. ['eHeTnueckas
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CBA3b HCOPraHNMYCCKUX BCUICCTB, PA3JIMYHBIX
KJ1aCcCOB

Knaccudukarms XuMiIaecknx peakiuii B
HEOPraHU4eCKOM U OPraHU4eCKOM XUMUU.
3aKOH COXPaHEHMs MacChl BEIIECTB; 3aKOH
COXPaHEHUs U MIPEBPAILCHUS SJHEPTHH IIPH
XUMHYECKUX PEAKIMSIX

CkopocTth peakinu. OOpaTUMBbIEC PEAKIIHH.
XHUMHUYECKOE PABHOBECHE

10

[Ipaktuuaeckas padora Ne 1. «Bnusiaue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTH
XUMUYECKOUN pEaKIum»

11

DnexTponuTudeckas auccoruanys. [lonstue o
BOoJ0poAHOM Tokazarese (pH) pactsopa.
Peakuuun nonnoro oomeHna. ['uaponus
OpPraHn4YeCKuX U HCOPraHNn4CCKMUX BCIICCTB

12

OKHUCIUTETBHO-BOCCTAHOBUTEIIbHbIE PEAKLINH.
[TonsiTHe 00 37E€KTPONM3€E PACIUIABOB U
pacTBOPOB coel

13

KoHnTpombHas paboTa 1o pasueny
«TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHI»

14

Meramnbl, ux nojoxxenue B [lepuoanyueckoi
CHUCTEME XUMHUYECKUX 3eMeHToB [I. M.
MenaeneeBa 1 OCOOCHHOCTH CTPOCHUS
aToMoB. O01Ke (GU3NIECKHE CBOMCTBA
METAaJIIOB

15

CrinaBbl METAJUIOB. DNEKTPOXUMHUUECKUHN P
HaIpsDKEHU METAJJIOB

16

XHUMHYECKHE CBOMCTBA BaKHENIIINX METAJIOB
(HaTpuit, Kamui, KaIbIMi, MarHuH,
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IIOMUHHN) U UX COETMHCHUHT

17

XUMUYECKHE CBOMCTBA XpOMa, MEAU U UX
COeIMHEHNH

18

XUMHUYECKHUE CBOMCTBA ITMHKA, KEJIe3a U UX
COEMHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenue
AKCIIEPHUMEHTAIIBHBIX 3a/1a4 [0 TeMe
«Meramis»"

20

Hewmeramisl, ux nonoxenue B Ileproauueckoit
CHCTEME XUMUYECKUX deMeHToB /1. 1.
MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB

21

dusnveckue CBOMCTBa HEMETAILIOB.
ANoTponys HEMETAIUIOB (Ha pUMepe
KHCTIOpo/a, cepbl, pocdopa u yriaepona)

22

XuUMHUUECKHE CBOMCTBA raJOr€HOB, CEPhI U UX
COCIMHEHUN

23

XuMudeckue CBOicTBa a3oTa, hocdopa u ux
COEMHEHHN

24

XHWMHUYECKHE CBOMCTBA yIIepoaa, KPEMHUS U
HX COETMHEHUH

25

[IpruMmeHeHre Ba)XKHENIIIMX HEMETAJIOB U MX
COeJIMHEHU I

26

O00011eHHE U CUCTEMATH3AIIMS 3HAHUH 110
TeMe «HemeTtanaeny. BerauciaeHus mo
YPaBHEHUSIM XUMUUYECKUX PEaKUui U
TEPMOXUMHUUYECKHE PACUETHI

27

[IpaxTrueckas padora Ne 3. «Pemenue
OKCIICPUMCHTAJIBHBIX 3a/la4 110 TEMC
"HemeTamisr"»

28

KonTponbHas pabora mo Temam «MeTais i
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«HemeTtamibsny

Heopranuyeckue 1 opranndeckie KUCIOTHI.

29 Heoprannueckue 1 opraHudecKue OCHOBaHHUS !
AMdoTepHbIe HEOPraHUUECKUE U

30 OpraHHYecKHe CoeAUHEeHUs. | eHeTnueckas 1
CBA3b HCOPraHNMYCCKUX U OPraHN4YCCKUX
BEILIECTB
Ponb xuMum B oOecredeHIN 3K0JI0THYECKOM,

31 SHEPreTHYECKON 1 MHIIEBOH OE301MacHOCTH, 1
Pa3BUTUN MCIUITUHBL
[Ipencrasnenus 06 00IMNX HAYIHBIX

32 HNPUHIUIAX IPOMBIIUICHHOTO NOJTy4YE€HUS 1
BaKHEWMIINX BEIIECTB

33 UenoBek B MUpE BELIECTB U MaTEPUajIOB 1

34 XuMus 1 310POBBE YETIOBEKA 1

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

34

34




IMponymepoBano, npomriTo

H CKpPEIUICHO NMeYaThio

222000227 20 I JIUCTOB

; xﬁ.—ﬁ%ﬁ%&wm .0 Jloneux»
o B2,

'/
g




