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MNOACHUTEJIBHASA 3AIITMCKA

Pabouas nporpamma JaHHOrO y4eOHOIO Kypca BHEYPOUHOU AEATEIbHOCTH pa3padoTaHa B
COOTBETCTBUM C TPEOOBAHUSAMMU:
o @enepanbHoro 3akoHa ot 29.12.2012 Ne 273 «O6 oOpa3oBanuu B Poccuiickoii
denepauum;

o Crtparerun pazButusi Bocnutanusi B Poccuiickoit denepaunu Ha niepuon 10 2025
roja, yreepaeHHou pacnopspkenueM [Ipasurenscrsa ot 29.05.2015 Ne 996-p;

. MGTOI[I/I‘ICCKI/IX peKOMCHI[aHI/Iﬁ I10 YTOUYHCHHUIO ITIOHATUA U COACPIKAHUA BHeypO‘{HOﬁ
ACATCIIBHOCTU B paMKax pCajn3alliid OCHOBHBIX 06H1606pa30BaTeJIBHBIX ImporpamMm,
B TOM 4YHCIC€C B 4YaCTH HpOGKTHOﬁ ACATCIIbHOCTH, HAIIPaBJICHHBIX TMCbMOM

MunoOpuayku ot 18.08.2017 Ne 09-1672;

e OCHOBHOI 00pa3oBaTeIbHOM MPOTPaMMbI OCHOBHOTO 00111ero obpazoBanus MbOY
munes Ne35 r.CraBpomnodsi, yrBepxkaeHHoU npukazoM otT 31.08.2023 Ne 744 B Tom
YHUCJIe C y4eTOM paboueil mporpaMMbl BOCIIUTAHMUS.

Kypc «Pemienne pacdyeTHbIX XMMHUECKHUX 3a/1a4 MOBBIIIEHHOT'O YPOBHS CJIO0KHOCTH

npeaHa3HadyeH A ydamuxcs 11-x kimaccoB 1 paccuntan Ha 34 yaca (1 yac B Hezeno).

OCHOBHOI aKILIEHT NpU pa3padOTKe MporpaMMbl Kypca JeaeTcsi Ha pEelIeHUH 3a/1a4y
no Onokam: «OOmas xumus», «Heopranmueckas xumus», «OpraHudeckas XHUMH.
Oco0oe BHUMaHHE YAENAETCS METOIUKE PEIICHU 33/1a4 110 KOHTPOJIbHO- U3MEPUTEIbHBIM
Marepuaiiam EI'D.

Hemn:

- pa3BUTHE MO3HABATEIBLHON EATEIbHOCTU 00YYAIOIINUXCS Yepe3 aKTUBHbIE (POPMBI U
METO/Ibl O0YUCHHUS;

- pa3BUTHE TBOPYECKOrO MOTEHIHMAa OOY4YaloIIMUXCsA, CHOCOOHOCTH KPUTHYECKU
MBICJIUTb;

- 3aKpeIJICHUE U CUCTEeMaTH3alisl 3HaHUI 00yJaronuxcs 1o XMMHH;

- oOyueHne 00y4arouIMxcs OCHOBHBIM MOJXOJaM K PEIICHUI0 PAcUeTHBIX 3a/1ay M0
XUMUH, HECTAHIAPTHOMY PELICHUIO TPAKTUYECKUX 3a]1a4.

3anauu:

- IOATOTOBUTH BBIIIYCKHUKOB K €IMHOMY I'OCYIapCTBEHHOMY JK3aMEHY 10 XUMHUU;
- pa3BUTh YMEHHsS CAMOCTOSITEIBHO paboTaTh C JHUTEPAaTypod, CHUCTEMATHYECKU
3aHUMAThCS PEIIeHUEM 3aa4, paboTaTh C TECTAMU PA3IMYHBIX TUIIOB;

- BBIIBUTH OCHOBHBIE 3aTPyJIHEHUS W OIIMOKW MpH BhINONHEHUHU 3anaHuil EI'D mo
XUMUH;

- Hay4YuTh OOyUaIoIUXCsl IPUeMaM peIIeHUs 3a/1a4 pPa3InYHbIX TUIIOB;

- 3aKpENuTh TEOPETUYECKHE 3HAHUS IIKOJIBHUKOB IO HAMOOJiee CIOKHBIM TeMaM
Kypca o011eil, HEOPraHM4eCKOW U OpraHuYeCKON XUMHH;

- crmocoOCTBOBaTh MHTETpalMM 3HAHUM Yy4alluXcs IO MpeIMeTaM eCTECTBEHHO-
MaTEMaTUYECKOr0 LIMKJIA IIPU PELICHUN PACUYETHBIX 3a1a4 [10 XUMUY;
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- IPOAOJIDKHUTDH q)OpMI/IPOBaHI/Ie YMCHH aHAJIM3UpPOBATb CUTyallUIO W JCJIATb
ITPOTrHO3kI.

MecTto y4eOHOr0o Kypca B IJiaHe BHeYpoOuHoii AeaTeabsHocTH MBOY jmues Ne35
r.CraBponoJisi: yueOHbII Kypc IpeIHa3HaueH 1Jis 00yJaromuxcs 1-X KiiaccoB; pacCUUTaH
Ha 1 gac B Henento u 34 yaca B rof.

®opmMbl IPOBEACHUS 3aHATHI Y4eOHOI0 Kypca:

o IPaKTUKYM;

e HCCJENOBATEIbCKAs W MPOEKTHAs JeSITeIbHOCTh (MHAWBHAYyaIbHAsI, TPYIIIOBasd,
KOJIJICKTUBHAS).

COIAEPKXAHUE YYEBHOI'O KYPCA

Tema 1. CTpyKTypa KOHTPOJBLHO-U3MEpPUTENbHbIX MaTepuasoB EI'D mo xumum.
Oco0eHHOCTH CaAMOCTOSITEIbHON MOATOTOBKHM MKO0JLHIUKOB K EI'D (1 yac)

Cnemudukanus EI'D no xumun 2024 r. [Inan sx3ameHanuonHoi pa6otrsl EI'D mo xumun
2024 r. (ITPUJIOKEHUE « cnemudukanun). Kogudukatop 31eMEHTOB COJIEpKaHUsI TI0O XUMUHU
st cocraBinenuss KMMMos EI'D 2024 r. KoHTpoJIbHO-U3MEpPUTENbHBIE MaTepHalIbl MO XUMHUHU
2022-2023 r. (aHaM3 TUOUYHBIX OMIHOOK).

Xapakrepuctuka comepxkanuss dacth | EI'D mo xumum 2024 r. XapakTepucTuka
coaepxxanus yactu 2 EI'D o xumuu 2024 r.

Tema 2. TeopeTruueckue ocHOBBI XuMuu. O0mas xumus (8 yacon)

2.1. Xumuueckuii snemenm

CoBpemMeHHBIC TPEACTABICHUS O CTpoeHHH aTtoMa. CTpoeHHe JIIEKTPOHHBIX 000JI0YeK
aTOMOB 3JICMCHTOB IIEPBBIX YETHIPEX IEPUOJIOB: S-, P- U d-3y1eMeHTBL. DJICKTPOHHAS
koH(purypaius aroma. OCHOBHOE U BO30YXJEHHOE COCTOSIHHE aTOMOB.

[lepronnuecknii 3aKOH M NEPUOAMYECKAs CHCTEMA XUMHYECKUX dieMmeHToB [[.U.
MenneneeBa. Pamuycbl aToMOB, HMX TMEPUOAMYECKHE H3MEHEHUS] B CHUCTEME XHUMUUYECKHX
3JIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBONCTB AJIEMEHTOB M UX COCAMHEHUM IO
nepuoaam u rpynnam. [ToHsiTue 0 pauoakKTUBHOCTH.

2.2. Xumuyeckas c6s3b u cmpoenue geujecmead

KoBanenTHas xumMuueckast CBsi3b, €€ pa3HOBUIHOCTHU (TIONISIPHAS M HETIOJSIPHAS ), MEXaHU3MBI
oOpa3oBaHusl. XapaKTEPUCTUKH KOBAJICHTHOW CBSA3U (IJMHA M DHEPrus CBs3u). MoHHas CBs3b.
Mertannuueckas cBsi3b. BogopoaHas CBs3b.

DNeKTPOOTpUIIATEIbHOCTh. CTENEHh OKHUCJICHUS M BAJICHTHOCTh XMMHUYECKUX DJIEMEHTOB.
BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aBUCUMOCTh CBOWCTB BEILLECTB OT
0COOCHHOCTEH X KPUCTAJUIMYECKON PEIIETKU.

2.3. Xumuueckue peaxkyuu

2.3.1. Xumuyeckass KHHETUKA

Knaccuduxamms xumuyeckux peakuuid. TeruioBoil 3(PQeKT XUMHUECKOH peaxIium.
TepMmoxumuueckue ypaBHeHUs1. CKOPOCTh PEaKIUH, €€ 3aBUCUMOCTD OT Pa3InYHBIX (PaKTOPOB.

OO6patumbie U1 HEOOpaTUMbIE XUMUYECKHE PEaKIMU. XUMHYECKOe paBHOBecue. CmenieHue
XUMHYECKOTO PAaBHOBECHS TOJT JCHCTBUEM PA3IMUHBIX (HaKTOPOB.

2.3.2. Teopus 3MEKTPOJUTUUECKON TUCCOIUALINHI

DNEKTPOIUTHYECKAst JUCCOIMAIIUS SJIEKTPOJIMTOB B BOJHBIX pacTBOpax. CUIbHBIC U Cladbie
ANEKTPOJIUTHI. Peakiinu HOHHOro oOMeHa.



XapaKkTepHble XHMHUUYECKHE CBOWCTBAa OKCHUJIOB: OCHOBHBIX, aM(OTEpPHBIX, KHCJIOTHBIX.
XapaKTepHble XUMHYECKHE CBOWCTBA OCHOBAaHWNU M aM(pOTEPHBIX THUIPOKCHUIOB. XapaKTEpPHBIC
XUMUYECKHE CBOMCTBA KHUCIOT. XapaKTEPUCTUKA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
COCIMHEHUH C TO3ULIUU TEOPHUH AIEKTpoluThUeckon nucconuanuu (TII).

XapakTepHble XHMMUYECKUE CBOWCTBA COJIEH: CPeIHHMX, KHCIBIX, OCHOBHBIX; KOMIUICKCHBIX
(Ha TpuMepe COoeNMHEHUHN aTloOMHHHS W IHMHKA). ['mapomm3 coneit. Cpega BOIHBIX PacTBOPOB:
KHCJIasi, HeUTpanbHas, menounas. Bogopoansiii nokazarens (pH). Muaukaropsl. Omnpenenenue
XapakKTepa Cpeibl BOIHBIX PACTBOPOB BEIIECTB.

2.3.3. OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.

Peakiuu oKuCIUTEILHO-BOCCTAHOBUTENbHBIE, X Kiaccudukauus Kopposus MetanaoB u
CHOCOOBI 3aIUTHI OT HEe. DJCKTPOJU3 pacIUlaBOB M PACTBOPOB (COJICH, Imenoueid, KHCIIOT).
Peakiuu, moaATBEpIKIAIOIITNE B3aMMOCBS3b PA3IUYHBIX KJIACCOB HEOPTAHUYECKUX COCTMHEHUH.

2.4. Pewienue mpenupoeounvix 3aoau no meme: «Teopemuueckue 0CHO6bI Xumuu.
Oowaa xumusn» » (no mamepuanram KUMoe EI'32021, 2022, 2023 22)

Brruncienne Macchbl pacTBOPEHHOTO BEIIECTBA, COJAEPIKAIIETocs B OINpEeICHHOW Macce
pacTBOpa C U3BECTHOM MaccoBOW noneil. PacdeTsl: 0OOBEMHBIX OTHOIICHUM Ta30B TIPHU
XUMUYECKNX peakiusix. Pacuersl: TemnmoBoro sddexra peakuuu. PacdeTsl: MaccoBOW 10JH
(Maccel) XHMMHYECKOTO COSOWHEHHS B cMecd. Hammcanue ypaBHEHUH OKHCIUTEIBHO-
BOCCTAHOBHTEIIBHBIX PEAKIIUH, pacCTaHOBKA KOA((PHUITUEHTOB METO0OM 3JIEKTPOHHOTO OajaHca.

Tema 3. Heopranuueckasi xumus (10 yacon)

3.1. Xapaxmepucmuxa memainio 21aéHblX NOOSPYNN U UX COeOUHEeHULL

OOmas xapakTepucTUKa MeTalyioB riaBHeIX mnoAarpynn I-III rpynm B cBi3m ¢ ux
MOJIOKEHUEM B IMEPUOAMYECKON cuctemMe Xxumuueckux »sieMeHtoB JI.MI. MennaeneeBa u
O0COOCHHOCTH CTPOEHUS UX aTOMOB.

XapakTepHble XMMHYECKHE CBOMCTBA IPOCTBIX BEIIECTB M COCAUHEHUN METAUIOB -
IIEJIOYHBIX, HIEJIOYHO3EMEIIbHBIX, aTFOMUHUSL.

3.2. Xapakmepucmuka Hememasios 2laséHblX NOO2PYNN U UX COeOUHEHUL

OOmas xapakTepucTHKa HeMeTa/ioB riaBHbeIX mnoarpynn IV-VII rpynn B cBsizu ¢ ux
MOJO)KEHUEM B TMEPUOAUYECKON cucTteMe Xumudeckux osiemeHtoB J[.M. MenaeneeBa u
O0COOCHHOCTSIMU CTPOCHUS UX aTOMOB.

XapakTepHble XMMUYECKHME CBOMCTBA MPOCTHIX BEIIECTB M COCAWHEHUNW HEMETAIIOB -
BOJIOPO/Ia, TaJOT€HOB, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS.

3.3. Xapaxmepucmuxa nepexooHvlx 31eMeHmo8 U UX COeOUHEHUL

XapakTepucTHKa MEePEeXOAHBIX D3JIEMEHTOB — MEIW, IMHKA, XpoMma, Kejae3a MO0 HuX
MOJOKEHUIO B TEPUOAUYECKON cHucTeMe Xxumuuyeckux »snemeHTtoB J[.M. MenneneeBa wu
0COOEHHOCTSIM CTPOEHHUS UX aTOMOB.

XapakTepHble XMMHMYECKHUE CBOMCTBA IIPOCTBIX BEIIECTB M COCAMHEHUN IEPEXOIHBIX
METaJJIOB — MEJIU, IIMHKA, XpOoMa, JKelie3a.

3.4. Pewenue mpenupogounvix 3aoau no meme: «Heopezanuueckaa xumusn» (no
mamepuanam KHMoe EI'D 2021, 2022, 202322)

Pacuersr: maccel (0OBeMa, KOJMYECTBA BEIIECTBA) MPOJYKTa PEAKIUH, €CIH OIHO U3
BEILIECTB JIaHO B BUJIE pacTBOpa C ONPEIEIECHHON MacCOBOM J0JIEl PaCTBOPEHHOTO BEILIECTBA.

PacueTsl: MaccoBoil uinu OOBEMHOW JOJM BBIXOAA MPOAYKTA PEAKIMH OT TEOPETHUECKU
BO3MOXHOro. Pacuerpl: MaccoBoll m0iaM (Macchl) XUMHUYECKOTO COEIMHEHUS B CMECH.
Omnpenenennie pH cpenpl pacTBOPOM COJIEH.



I'enetnueckas CBSI3b MCXKAY OCHOBHBIMH KJIACCaMH HCOPIaHUYCCKUX COCJIMHECHMH.
KauecTBeHHEBIE PCAKIIMH Ha HCOPIraHNYCCKHUC BCIICCTBA U MOHBI.

Tema 4. Opranunueckasi xumus (10 yacos)

4.1. Yeneso0opooul

Teopuss CTpOE€HMsT OpPraHMYECKUX coeauHeHud. HM3omepuss —  CTpyKTypHas H
MIPOCTPAHCTBEHHAsA. [ 'OMOJIOTH ¥ TOMOJIOTUYECKUI PS.

Tunsl cBA3eil B MOJEKyJIax OPraHMYECKHX BelecTB. [ 'mOpuau3amus aTOMHBIX OopOuTasien
yriepoaa. Panukan. @ynkuronansnas rpynna. Knaccudukaius 1 HOMEHKIATypa OpraHUYECKUX
COCIMHECHUM.

XapakTepHble XMMHUYECKUE CBOMCTBA YIJIEBOJOPOJIOB: AJIKAHOB, LIMKJIOAIKAHOB, aJKEHOB,
IMEHOB, aJKWHOB. [IpUpoaHbIE HCTOYHHKHU YTJIEBOJOPOJOB, HUX TNepepaboTka. MexaHU3MBbI
peakuuil NPUCOEIUHEHMsT B opranndecko xmmuu. I[IpaBmio B.B. MapkoBHHKOBa, IpaBHIIO
3annesa A.M.

XapakTepHble XUMUYECKHE CBONCTBA apOMAaTHYECKUX YTJIEBOJAOPOJIOB: OEH30JIa U TOJYoJa.
MexaHu3MBbI peakIuil AMEKTPOPUIHLHOTO 3aMEIICHHUS B OPTaHUYECKUX PEaKITUIX.

BricokomonekymnsipHpie coeAMHEHUsA. Peakiuu MOJUMEpU3alli U TOJUKOHICHCAINH.
[Tonumepsl. [InacTMaccsl, BOIOKHA, KAY4YKH.

4.2. Kucnopoocooepacawue opeanuyeckue coeOuHeHUs.

XapakTepHble XUMHUYECKHE CBOMCTBA TMIPEACIBbHBIX OJHOATOMHBIX H MHOTOATOMHBIX
cnupToB, (peHona. XapakTepHble XUMUYECKHUE CBOMCTBA aJIbJICTHIOB, MPEICIbHBIX KapOOHOBBIX
KHUCIIOT, CJIOXHBIX 3¢upoB. buonormdyeckn Ba)kHbIE BEIIECTBA: YIJEBOABI (MOHOCAaXapHUbl,
Ucaxapuibl, MoJucaxapuabl). Peakiuu, MOATBEpkKAAIONME B3aUMOCBSA3b YTJIEBOJAOPOJOB H
KHCJIOPOJICOAEPKAIIUX OPTaHUYECKUX COSTUHECHUIM.

Opranuyeckue COEAMHEHHMsSI, COJEpIKallie HECKOJNbKO (YHKIMOHAIBHBIX. OCOOEeHHOCTH
XUMHYECKHUX CBOMCTB.

4.3. A3omcooepocawjue opeanuieckue coeOuHeHus U OUONOSUYECKU BACHbIE OP2AHUYECKUe
geujecmea

XapakTepHble XUMHYECKHE CBOMCTBA Aa30TCOACPkKALIMX OPraHUYECKUX COCAUHECHUM:
aMUHOB U aMHHOKHUCJIOT. buojlormdyeckd BakHbIE BEIIECTBA: JKUPBI, OEJIKHU, HYKJICHUHOBBIC
KHUCIJIOTHI. ['opMOHBI. @epMeHTHI. MeTaIIIOpraHndecKUe COCTMHEHMS.

4.4. Peuuenue npaxmuueckux 3aday no meme: «Opzanuueckan xumuay (no mamepuaiam
KHMoe EI'32021, 2022, 2032 22)

Haxoxxnenne MonexkynsipHod  QopMyiabl  BellecTBa. [ eHeThueckass CBSI3b  MEXKIY
HEOPraHMYEeCKUMU U OPraHMYECKMMHM BellleCTBaMU. ['eHeThueckas CBA3b MEXAY OCHOBHBIMHU
KJlacCaMM HEOPraHMYeCcKuX BellecTB. KauecTBEeHHbIE peaklUMM Ha HEKOTOpPbIE KJacChl
OPTraHWYECKUX COCIMHEHUMN (ATKEeHBI, aJKaHbI, CIUPTHI, AIbJACTH/bI, KapOOHOBBIE KHUCIIOTHI,
yriieBoibl, 0enku). nenTudukamnus opraHn4eckKuX COeIUHEHUN.

Tema 5. O0001IeHHe U MOBTOPEHUE MaTePHAJIa 32 KYPC IIKOJbHBIN XuMNiH (5 4acoB)

OcHOBHBIE MOHATUA W 3akOoHBl xuMuM. l[lepuonnueckuiti 3akon J[.M.MenneneeBa u ero
¢usngeckuii cmbicia. Teopus cTpoenus opranndeckux emecTB A.M. byrnepoBa u ocobennoctu
OpraHMYECKHX coeqMHEHU. OKHUCIUTENbHO-BOCCTAHOBUTENIBHbBIE PEAKIIMU B HEOPraHUYECKOU U
OpraHMYEeCKOW XUMHUHU. ['‘eHeTHdeckas CBs3b MEXKJIY HEOPraHUYECKMMH M OPraHUYECKUMH
COEIMHEHUSIMU. DKCIIEPUMEHTAJIBHBIE OCHOBBI OPraHUYE€CKON U HEOPraHUYECKOW XUMHUH.

PaboTa ¢ KOHTpOIBbHO-U3MepUTENbHBEIMHA MaTepuatamMu EI'D mo xumum.

HUmoeoswiii konmponw 6 hopme EID.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI KYPCA

JIMUHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM MTOAXOJ0M B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB
OCBOCHHUS IPEMETa «XUMHU» Ha YPOBHE CpEHEro 00IIero 00pa30BaHus BBIACICHBI CICIYIOIINE
COCTaBJISIIONINE: OCO3HAHUE O0YUAIOIIMMHUCS POCCUICKON TPaKTaHCKON MJICHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BHUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEICIIEHUIO; HATMYME MOTHBALIUU K O0YYEHHUIO;
TOTOBHOCTb U CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJICTBOBATHCS MPUHATHIMU B O0ILIECTBE MPaBUIAMU U
HOpMaMU NOBEJICHUS; HAIUYUE MPABOCO3HAHUSI, SKOJIOTMUYECKOI KYIbTYPhI; CIIOCOOHOCTh CTaBUThH LIEJIU U
CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIMuHOCTHBIE pe3yabTaThl OCBOECHUS MpeaMeTa « XUMHUSD» OTPakatoT CPOPMHUPOBAHHOCTD OIbITA
[I03HABATEIbHON U IIPAKTUUECKOH JIESTENbHOCTH 00yJaoIUXCsl B IPOLIECCe pea3aluu
00pa3oBaTeIbHON AEATEIbHOCTH.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHUD» OTPAXKatoT CHOPMHUPOBAHHOCTD OIIBITA
II03HABATENBHOM U MPAKTUYECKOM JesITeIbHOCTH 00yUaroIIMXCsl B IPOLECCe pealn3aluu
00pa3oBaTeNbHON AEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) I'Pa;KIaHCKOI'0 BOCIIUTAHUSA
OCO3HaHHUA O6y‘{aIOH_[I/IMI/IC$I CBONX KOHCTUTYLIMOHHBIX IIpaB U O6H33HHOCT€I>'I,
YBAXXCHUA K 3aKOHY U IMPABOMOPAAKY, IPEACTABICHUA O CONUAJIbHBIX HOPpMAax U MpaBujIax
MCXKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBEC, T'OTOBHOCTH K COBMECTHOM TBOp‘IeCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUHN
yLIe6H]':>IX IIPOCKTOB, pCIICHUHA yLIe6HBIX M II03HABAaTCJIbHBIX 3a1a4, BBIIIOJIHCHHUHN XUMHUYCCKUX
OKCIICPUMCHTOB;, CIIOCOOHOCTH IIOHUMATh U INPUHUMATb MOTUBBI, HAMCPCHM:, JIOTUKY U
APTYMCHTBI APYTHUX IIPpHU aHAJIN3C PA3JIMYHBbIX BUI0B y‘Ie6H0ﬁ ACATCIIBHOCTH,
2) MNAaTPUHOTUYIECCKOI'O BOCIIMTAHUSA
HCHHOCTHOI'O OTHOICHUA K UCTOPUUCCKOMY U HAYYHOMY HACJICIUTO
OTE€YECTBEHHOM XUMHHU; YBAKCHHUSA K ITPOLIECCY TBOPUCCTBA B o0yactu TCOPHUU U MPAKTUUICCKOT'O
MPUIIOKCHUSA XUMHH, OCO3HAHUA TOI'0, YTO JaHHBIC HAYKH €CTh PE3YIIbTAT NJIUTCIbHBIX Ha6J'IIO]1€HI/II\/JI,
KPOIOTJIUBBIX OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyda y‘IéHHX " IPAKTUKOB;
HHTEPECCA U MMO3HABATCIIBHBIX MOTHUBOB B IMOJIYYCHHUU U MOCICAYIOMIEM aHAJIN3C I/IH(i)OpMaHI/II/I (0)
NMEpCAOBBIX NOCTHIXKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUH;

3) AYXOBHO-HPABCTBC€HHOI'0O BOCIIUTAHUSA:
HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOT'O IMOBEACHUA, CIIOCOOHOCTHU OLICHUBATh CUTYyalluu,
CBA3aHHBIC C XUMHWYCCKUMHU SIBJIICHUAMU,

Y IPUHHAMATh OCO3HAHHBIE PELLIEHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPaBCTBEHHbIE HOPMBI U
LIEHHOCTH; TOTOBHOCTH OLICHUBAaTh CBOE IIOBEIEHUE U IOCTYIIKH CBOMX TOBApHILEHN C MO3ULIUI
HPAaBCTBEHHBIX U MTPABOBBIX HOPM U € YIETOM OCO3HAHHUS MTOCIIEACTBUI MMOCTYIIKOB;

4) (popMupoOBaHUs KyJbTYPbI 310POBbS:

MOHMMAaHHMS IEHHOCTE! 37I0pOBOro U 6€30MacHOro oopasza KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO; COOIIOACHUS
npaBui 0€301MacHOro OOpaIeHUs C BEIIECTBAMU B OBITY,

MOBCE/IHEBHOM JKHU3HU, B TPYAOBOH I€ATEIbHOCTH; TMOHUMAaHUS LIGHHOCTH MTPaBUII
WHIUBUAYAJIBHOTO U KOJUIEKTUBHOTO

0€30MMacHOro MOBEIEHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIFOJIEH; OCO3HAHMS
MOCJIEACTBUM U HENPUSTUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS

QJIKOT0JIs1, HAPKOTHKOB, KypEeHHUs);

5) TPYAOBOI0 BOCIIMTAHMS:



KOMMYHHKATHBHOH KOMIIETEHTHOCTH B YU€OHO-HCCIIEIOBATENBCKOM IEATEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOH U IPYTUX BUJAX AEATEIBHOCTH; YCTAHOBKU HA AaKTUBHOE Y4aCTHUE B PELICHUU
MPAaKTUYECKHX 3a/1a4

COIMATILHOM HAMIPABJIIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbl); WHTEpeca K MPaKTUICCKOMY
M3yUYEHHIO MpodeccHii pa3InyHoOro pojia, B TOM

YHUCJIC HAa OCHOBC NPUMCHCHUA ITPEAMCTHBIX 3HAHUH 110 XUMHHU; YBAKCHUA K TpyAy, JIOAAM Tpylda
U pe3ysibTaTaM TPYJIOBOH JEATEIILHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYJIbHON
TpacKTOpUU 00pa3oBaHus, OyAylIeH nmpodeccuu U peaanu3anuu COOCTBEHHBIX JKU3HEHHBIX TUTAHOB C
y4€TOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB M OTPEOHOCTEH 00IIECTBa;

6) IKOJIOTHYECKOT0 BOCTIMTAHUS:

9KOJIOTUYECKHU TeJIECO00Pa3HOr0 OTHOIICHUS K IPUPOJE KaK HCTOYHHUKY

CYIIIECTBOBAHMS KU3HH Ha 3eMJIe; MOHUMAHWSI TII00AIbHOTO XapaKTepa dKOJIOTHUECKUX MpodeMm,
BIIMSTHUS

YKOHOMHUYECKHUX MPOIIECCOB HA COCTOSHUE TPUPOTHON U COIMAIILHOM CPE/Ibl; OCO3HAHUS
HEOOXOIMMOCTH MCIIONIb30BAHMS JOCTHKEHUH XUMUU JIJIS

pEeIICHHS BOIIPOCOB PAIIMOHAIBHOTO TPUPOJIONIONIb30BAHMS, AaKTUBHOTO ~ HENPUATHS  JICHCTBHIA,

IIPUHOCAIIMX BpEA  OKPYKAIOLIEH NPUPOJHON CPENE, YMEHUS IPOTHO3UPOBATh
HC6HaFOHpI/I$ITHI>I€ OKOJIOTMYCCKHE MMOCIICACTBUA NPCANIPUHUMACMBIX ﬂeﬁCTBHﬁ " NIpeaAO0TBpaIlaTh UX;
HAJIMYHS PA3BUTOTO SKOJIOTMYECKOTO MBIIIJICHHS, YKOJIOTHUECKOW KYJIbTYPhI, ONIbITA  JIESATEIBbHOCTH

3KOJIOTMYCCKOM HaIpaBJICHHOCTH, YMCHUA PYKOBOJACTBOBATLCS UMU B HO3HaBaTeHBHOfI,
KOMMYHI/IKaTHBHOfI u COIII/I&JIBHOﬁ IMPAKTHKE, CIIOCOOHOCTH U YMCHUA AKTHUBHO
IMPOTHUBOCTOATH HnACOJIOTHHN XeMO(1)06I/II/I;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAYKU ¥ OOLIECTBEHHOW MPAKTUKU; IMOHUMAHUS CIIEU(PUKN XMMHUU KaK HayKd, OCO3HAHUs €&
posu B GOpMUPOBAHUHN PALMOHAIIBHOTO HAYYHOI'O MBILUIEHUS, CO3AAHUU LIEJIOCTHOTO MIPEICTAaBICHUS 00
OKPY>KaOILIEM MUPE KaK O €MHCTBE IPUPOABI U YEIOBEKA, B IO3HAHUU PUPOIHBIX 3aKOHOMEPHOCTEHN U
pelieHny npobiieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS; YOSKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU
JUIS. COBPEMEHHOM LIMBWIN3ALMU: B €€ TYMaHUCTHUYECKOM HANPaBICHHOCTH U BAKHOM POJIM B CO3/1aHUU
HOBOM 0a3bl MaTepHAIbHOUN KYJIbTYpPBI, B pELICHUH I100aJIbHBIX TPOOJIEM YCTOMUHUBOTO Pa3BUTHUS
YeJI0BEYECTBA — ChIPHEBOM, SHEPIreTUYECKOH, MUIIEBOI U HKOJIOTHUECKOM O€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, 00ECTIIeYeHUH YCIOBUN YCIIEUTHOTO TPY/Ja U SKOJIOTMYeCKH KOM(OPTHOM KU3HH KaXKI0TO
yjieHa 00IIeCcTBa; €CTECTBEHHO-HAYYHON IPaMOTHOCTH: IOHUMaHUS CYIIIHOCTH METOI0OB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh MOTy4YaeMble 3HAHUS JJIs aHAJIN3a U
OOBSICHEHUS SIBIICHUM OKPY’KAIOLIEro MUpPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIeNaTh
000CHOBaHHbBIE 3aKIIOYEHUS Ha OCHOBE HAyYHBIX (PAKTOB U UMEIOIUXCS JAHHBIX C LIEIbI0 OTyYeHUS
JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSTENIbHO UCIIOIb30BATh XUMUYECKUE 3HAHUS JIs

peleHus MpobieM B pealibHbIX KU3HEHHBIX CUTYallUsX; HHTepeca K
MTO3HAHUIO, UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMO0OOPa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUI MO XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU; HHTEpeca K
0COOEHHOCTSIM TpYZAa B Pa3IMUHBIX cepax npodeccunoHaTbHON

JESITEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDHI

MetanpeameTHbIe pe3ylbTaThl OCBOCHHS POTPaMMbl IO XUMHUH HAa YPOBHE CPEAHETO 00IIEro
00pa3oBaHMs BKIIOYAIOT:

3HaYuMBbIe 1)1 (POPMUPOBAHUSI MUPOBO33PEHHS 00YUAIOIIMXCS MEXIUCIUIUITMHAPHBIE
(MexrnpeMeTHbIE) 0OLIeHayUHbIE TIOHATHS, OTPaKAIOIIME [IEIOCTHOCTh HAYYHOW KapTUHBI MUPA U
crenu(puKy METOI0B TO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIHs,



SIBJICHHE, TIPOIIECC, CUCTEMa, HAYYHBIN (haKT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UcclieIoBaHNe, HaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE); YHHUBEPCAJIbHBIC YUeOHbIE EeHCTBUA
(mo3HaBaTenbHbIE, KOMMYHUKATUBHBIC, PETYJIATHBHBIC), 0OecreunBaroniiue OpMHUpPOBaHNE
(YHKIIMOHATTLHOM TPAMOTHOCTH M COITUATBHON KOMITETEHITUU 00yYarOIIIXCs;

CIOCOOHOCTH O0YYAIOLIMXCS HCIIOJIb30BaTh OCBOCHHBIE MEXINCIUTLTNHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE yUeOHbIE AEMCTBYSI B I03HABATEIBHON U COLUATIbHON
MPAKTHKE.

MeranpeamMeTHbIe pe3yabTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATLHBIMH YICOHBIMH
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE yueOHble AeiicTBus 1) 0a30BbIe
JOTrHYecKue NeicTBUA:

CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTyaIU3UPOBATh IPOOIIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONpEeNENATh UEIH AESITeIbHOCTH, 3a]]aBas MapaMeTPhbl U KPUTEPUU UX

JIOCTHUKEHUS, COOTHOCUTD PE3YJbTAThI ACSITEILHOCTH C IOCTABJICHHBIMU LEJIIMU; UCIIOJIb30BaTh
MIPU OCBOCHHMH 3HAHUN MTPUEMBI IOTUYECKOT'O MBITIUICHHS: BBIICTATH XapaKTEPHbIEC MPU3HAKK TTOHATHH 1
yCTaHABIMBATh UX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIINE MOHATHS 7151 OOBSICHEHUSI OTAETbHBIX
(aKTOB U SBJICHUN;

BBEIOMpATh OCHOBAHUS M KPUTEPHUH JUTS KJIACCU(PUKAIIUY BEIICCTB U

XUMHYECKHUX PEaKIIHii; ycTaHABIUBATh MPUYNHHO-CICICTBEHHBIC CBA3H MEXKIY U3y4aeMbIMU
SIBJICHUSIMU; CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIE, IETyKTUBHbBIC, TI0O AaHAJIOTUH ), BBISIBIISATD
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pAaCCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI U
3aKJIIOYEHUST; TPUMEHSTH B MIPOIIECCE MO3HAHUS UCTIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEeJIH, TPE0OPa30BBIBATH MOJIETIbHBIC IPEICTABICHNUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XUMHYEcKas (hopMmyna, ypaBHCHUE XUMHUECKOHN peakluy — IMPU PEeIICHUH Y4eOHBIX TTO3HABATEIBHBIX U
MPAKTUYECKHX 3a]1a4, IPUMEHATh Ha3BaHHbBIE MOJICNIbHBIE MPEACTABICHUS TS BBISIBICHUS XapaKTePHBIX
MIPU3HAKOB U3YYaEMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeI0BATEILCKUE AeliCTBHA:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUECKUX

peakiuit; popMyIHpoBaTh HENU U 331a4u UCCIEA0BaHNUS, UCTIOIb30BaTh MOCTABICHHBIE U
CaMOCTOATENBHO C(HOPMYJIUPOBAHHBIE BOPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS K OCHOBBI JIJIsI
(dhopMUpOBaHUS TUTIOTE3HI IO TPOBEPKE MPABUILHOCTH BBHICKA3BIBAEMBIX CYKICHUM; BJIa/IeTh HABBIKAMU
CaMOCTOSATENLHOTO TIJIAHUPOBAHUS U TIPOBEICHUS YICHHYECKUX YKCIIEPUMEHTOB, COBEPIIICHCTBOBATH
YMEHHUS HaOJII01aTh 332 XOJIOM IPOIIecca, CAMOCTOATEIHHO MTPOTHO3UPOBATh €T0 PE3YIbTaT,
dhopmynupoBaTh 0000IIIEHNS ¥ BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIICIOBAHMUS,
COCTaBJIATh OOOCHOBAHHBIM OTUET O MPOJIEIaHHON paboTe; MPUOOPETATH OMBIT YYCHHUECKOM
HCCIIE0BATENIbCKOM M MPOEKTHON JEATEHFHOCTH, TIPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELLICHUs MPAKTHUYECKUX 3a7a4, TPUMEHEHHUIO Pa3JINYHbIX METO/I0B
TMO3HAHMS.

3)  pa6ora c undopmanueii:

OPHUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHKAX nH(popMmaIun (HayuHo-

MOMYJISIPHAS JIMTEPATypa XUMUYECKOTO COJIep:KaHuUs, CIIPaBOYHbBIE TOcoOUs, pecypchl HTepHETa),
aHATM3UPOBATh UH(OPMAITUIO PA3TUIHBIX BUIOB U ()OPM MPECTABICHUS, KPUTHISCKU OIIECHUBATD €€
JIOCTOBEPHOCTH M HEMTPOTUBOPEUMBOCTD; (hOPMYITUPOBATH 3aMPOCH] ¥ IPUMEHSITh PA3TUYHBIE METOBI TIPH
MOUCKE U 0TOOpe MH(POPMAITNH, HEOOXOIMMOM JJIs BHITTOJTHEHUS yUEOHBIX 3a]1a4 ONPECTIEHHOTO THIIA,
MPUOOPETATh OIBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHUKATHBHBIX

TEXHOJIOTHI M Pa3INYHBIX TOMCKOBBIX CUCTEM; CaMOCTOSITEIbHO BEIOMPATHh ONTUMAIBEHYIO (hOpMY
npeacTaBieHust ”HGopMauu (CXeMbl, TpaQuKu, TuarpaMMbl, TAOIUIBI, PUCYHKU U IPYTHUE);
WCIIOJTh30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA IIPH pabOTe ¢ XUMUUYECKON HH(OpMAIUEn: TPUMEHSITh
MeXTpeaMeTHbIe (pU3ndeckre U MaTeMaTHYECKKe) 3HAKU U CUMBOJIBI, (pOopMyIibl, a00peBUaTypHI,
HOMEHKJIATYpY;



HCII0JIb30BATh 3HAKOBO-CUMBOJINYCCKUEC CPEACTBA HATTIAOAHOCTH.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOI TeMBI B X0/I€ TUAJIOTA W/WJIH

JUCKYCCHUHU, BBICKA3bIBaTh HeU, GOPMYIUPOBATH CBOU MPEAIOKEHUS OTHOCUTENLHO BBIITOTHEHUS
MPEJI0KEHHOM 3a/1a4u;
BBICTYIIATh C MIPE3EHTAIMEH pe3yIbTaTOB MO3HABATEIbLHOM e TEIbHOCTH,

MOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJHEHUN XUMUYECKOTO
HKCIIEPUMEHTA, IPAKTHUUECKOI paboThI 10 UCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3aliu
y4e0HOTr0 MPOEKTa, U (POPMYIUPOBATH BEIBOJIBI 110 PE3yIbTaTaM MPOBEIEHHBIX UCCIICIOBAHUNA MTyTEM
COIJIACOBAHUS MO3UIMM B X0J1e O0CYKACHHSI U 0OMeHa MHEHUSIMHU.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA:

CaMOCTOSATENIBHO IUIAHUPOBATh U OCYILECTBIATH CBOIO [IO3HABATEIBHYIO IESATEIBHOCTD, ONIPENEIs
e€ LIeTU | 3a/1a4¥, KOHTPOJIUPOBATh U 110 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH Mpe/IaraeMblit
QJIITOPUTM JICUCTBUIN IIPU BBIMIOJHEHUH YY€OHBIX M UCCIEI0BATENIbCKUX 3a]1a4, BEIOUpaTh Haubosee
3¢ (deKTUBHBIN CIOCO0 UX PEHICHUS ¢ YYETOM MOTyYEHUSI HOBBIX 3HAHHH O BEIIECTBAX M XUMHUYECKHUX
peakuusix;

OCYILIECTBJIATH CAMOKOHTPOJIb ACATEIBHOCTA HA OCHOBE CaMOaHaJln3a U

CaMOOIICHKH.

NPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3yabTaThl OCBOSHHS MPOTPAMMBI 110 XMMUH Ha YIITyOJEHHOM YPOBHE Ha ypOBHE
CpeaHero o0Iero o0pa3oBaHusl BKIIOYAIOT CIICU(PHUECKUE I y4eOHOTO MpeaMeTa « XUMUs HayqIHbIe
3HAHMSA, YMEHUS U CIIOCOOBI ACUCTBHUI 110 OCBOCHUIO, HHTEPIPETALIMH 1 TPE0OPa30BAHUIO 3HAHUH, BUIIBI
ACATCIIbBHOCTH 11O NOJTYUCHHUIO HOBOT'O 3HAHHUA U IIPUMCHCHUIO 3HAHUH B Pa3IMIHBIX y‘~IC6HI)IX CUTyalusix,
a TaKKe B peajIbHBIX )KU3HEHHBIX CUTYAIUX, CBA3aHHBIX C XMMHUEH. B mporpaMme mo xumMuu
MNPECAMETHBIC PE3YJIbTAaThl MMIPCACTABJICHEI 110 I'0OJaM U3YUCHUA.

TemaTnueckoe MIIAHKPOBAHME

N3 nux
Teopern- | JlIabopa- |[Konrpoas- Dkckypeun,| Camocrosn-
Ne HauMeHoBaHMe MakcHMaJIBHA|  yeckoe |TOpPHBIE H HbIE q. TeJbHbIE
/i pa3/IeJIoB 1 Tem sl HArpy3Ka | o0y4eHue, [MpaKkTH4e-| padoOTHI, padoThI,
yuamerocs, . q. CKHe q. 4.
padoThI,
q.
Crpykrypa
KOHTPOJIBHO-
N3MEPUTENIBHBIX
Marepuanos EI'D o
1. |xumun. OcobeHHOCTH 1 1 _ _ _ _
CaMOCTOSITEIIBHON
IIOATOTOBKH
MIKOJILHUKOB K EI'D




Teopetnueckue
OCHOBBI XUMWH. 8 8
OO0masa xumus

Heopranuueckas 10 10
XUMHUS - - - -

Opranuueckasi XuMus 10 10

O06o06menue u
MOBTOPEHHE
Marepuaa 3a 5 )
IIKOJIBHBINA KYpC
XUMUHI

Htoro 34 34

KaneHnapHO-TeMaaneCKoe INIAHUPOBAHUE

JlaTta mpoBeneHust

Koanue- -
No 3AHATHI
HaumeHoBaHuUe pa3iesioB U TeM CTBO
n/n II1anun- dakru-
1acos pyemasi yeckas
1 CTpyKTYpa KOHTPOJIbHO-U3MEPHUTEIbHBIX 14

MatepuanoB EI'D nmo xumuu. OcobeHHOCTH
CAMOCTOSITEJILHOH MOATOTOBKH NIKOJLHUKOB K EI'D

1.1 | CtpykTypa KOHTPOJBbHO-U3MEPUTEIHHBIX MAaTEPHAJIOB. 1
Tunoselie oMOKY MU BBIMOTHEHUH 3aaanuii EI'D mo
xuMun. OCOOEHHOCTH TOJITOTOBKHU K 9K3aMEHY.

2 Teopernueckue 0ocHOBBI XUMHMHU. O01asi XUMHS 8u
2.1 | XuMuueckuii JJIEMEHT U XUMHYECKasI CBI3b. 1
2.2 | Pemenue 3amau no reMe: « XUMUYECKUN IIEMEHT U 1

XHUMHYECKAsT CBSI3bY.
2.3 | XuMuueckasi KHHETHKA. 1
2.4 | Pemenue 3amau no teMe: « XUMUYECKasd KHHETHKAY. 1
2.5 | Teopust HIEKTPOIUTUYECKONU TUCCOIUAIINH. 1
2.6 | Pemenue 3a1au no teme: «Teopust 31eKTPOTUTHYECKOM 1
JIUCCOLTUAITN.
2.7 | OKUCIUTENHLHO-BOCCTAHOBUTEIBHBIC PEAKITUH. 1
2.8 | Pemenue 3aga4d no teme: «OKUCIUTEIBHO- 1
BOCCTAHOBHUTEJIbHBIEC PEAKIIIIY.

3 Heoprannueckasi Xumusi 10y

3.1 | XapakTepucTuka METaJIOB IIABHBIX MOATPYII U UX 1
COCJIUHCHUM.
3.2 | Pemenue 3agau mo teme: «lllenounsic u 1

[IEJTOYHO3EMEIILHBIC DJIEMEHTHI U X COSIMHEHUS,
AIIOMUHUHN U €0 COCIUHEHUS.

3.3 | XapakTepucThKa HEMETAIIJIOB IIaBHBIX NOJATPYII U UX 1
COeIMHEHUH (rajoreHsbl, MOArpyIna KUCI0poaa,

BOJIOPOJ).




3.4 | Pemrenue 3amau o reMe: «[ ajioreunn. 1

3.5 | Pemenue 3amau o teme: «lloarpynmna kucimopoa, 1
BOZOPOJI».

3.6 | XapakTepucThKa HEMETAIJIOB IJIaBHBIX MOJATPYII U HX 1
coelMHeHuM (MOArpyMnna a3ora, NOArpynmna yrieposa).

3.7 | Pemenue 3amay no treme: «lloarpymnma azoray. 1

3.8 | Pemenue 3amau o reme: «lloarpynma yriaepoaay. 1

3.9 | XapakrepucTuka METaUIOB TOOOYHBIX MOATPYII U UX 1
COCTMHECHUM.

3.10 | Pemenue 3amau o Teme: «XapakTepUCTHKA METAIIIOB 1
NOOOYHBIX MOATPYII U UX COCAUHEHUID.

4 Oprannyeckasi XuMHUs 10y

4.1 | Teopus cTpoeHUsI OPTAaHUYECKUX COCTUHCHHM. 1
N3zomepus.

4.2 | YrieBoopo/abl — adKaHbl, AIKCHBI, [TMKJIOATKAHBI, 1
QJIKUHBI, AJTKaHCHBI.

4.3 | Pemenue 3amau mo teme: «IIpeaenbubie 1
YTIICBOJJOPOJIBIY.

4.4 | Pemenue 3amad o Teme: «HemnpeaenpHbie 1
YTIIEBOIOPOIBDY.

4.5 | ApomaTH4ecKue yriieBOI0POIbI. 1

4.6 | Kucnopojcoaepskaiue OpraHuueckue CoeTMHEHUS 1
(cpaBHHTEIBHAS XapAaKTEPUCTUKA CITUPTOB, AJIbJICTHIOB
1 KapOOHOBBIX KHUCJIOT).

4.7 | Pemenue 3amau. 1

4.8 | Pemenue 3amau. 1

4.9 | AzoTcoaepikaliiie OpraHMueCKue COeAMHEHUS U 1
OHMOJIOTUYECKHU Ba)KHBIC BEIIECTBA.

4.10 | Pemenue 3amau. 1

) O0001IeHUEe ¥ IOBTOPEHNE MaTepuaJia 3a S5y
IIKOJbHBIN KYpPC XMMHH

5.1 | O600uIeHNe MaTepuaa 1o TemMe MKOJIbLHOTO Kypca 1
«OO0mas XuMusl» - perieHue CIOKHBIX 3a1a4, pa3oop
THUITHYHBIX ONTHOOK.

5.2 | O600uIeHNe MaTepuaa 1o TemMe MKOJIbLHOrO Kypca 1
«Heoprannyeckass XUMus - peIICHUE CIOXKHBIX 3a7a4,
pa300p TUMUYHBIX OMIHOOK.

5.3 | O6o0mieHne Marepuana 1mo TemMe MmKOJILHOTO Kypca 1
«Opra"udeckasi XUMHUS» - PEIICHUE CIIOKHBIX 3a/1a4,
pa300p THIUYHBIX OLMIHMOOK.

5.4 | Umocoswiii koumponws 6 hopme EI'D. 2




