AHHOTanus K padoyeil nporpaMme Kypca BHEYPO4YHOM AeATeJIbHOCTH 10
XuMuH «Penienne pacyeTHbIX XUMHYECKHX 32124 NOBBIIIEHHOI'0 YPOBHS
CJIOKHOCTH» 1151 o0yuaromuxcs 11 kiaccos

Pabouass mporpamma aHHOTO Y4eOHOTO Kypca BHEYpPOUHOH [eATeNbHOCTH pa3paboTaHa B
COOTBETCTBUH C TPEOOBAHUSMU:

o @enepanpHoro 3akoHa ot 29.12.2012 Ne 273 «O0 o6pazoBanuu B Poccuiickoii
denepanuny;

e Crpareruu paszButus BocnuTaHus B Poccuiickoii @enepanuun Ha nepuon 1o 2025 rona,
YTBEpKIECHHOM pacnopsbkeHueM [IpaBurenbera oT 29.05.2015 Ne 996-p;

e MeroauueckuX pPEKOMEHJALU 10 YTOYHEHHUIO IOHATUS U COAEP)KaHUS BHEYPOUHOM
JeSITEIbHOCTH B PaMKax pealM3alliid OCHOBHBIX 0O0IIe00pa3oBaTeNbHBIX MPOrpamMM, B
TOM YHCJI€ B YacCTU MPOEKTHON JEsTeIbHOCTH, HAPaBIEHHBIX NMCbMOM MHHOOPHAYKH
or 18.08.2017 Ne 09-1672;

e OCHOBHOUW 00pa3oBaTeNIbHON MPOTrpaMMbl OCHOBHOTO 00111ero oOpa3zoBanust MbOY nunes
Ne35 r.CraBpomnons, yrBepxkaeHHod mnpukazom oT 31.08.2023 Ne 744 B Tom wyucie ¢
y4eToM pabodeil mporpaMMbl BOCIIUTAHUS.

Kypc «Pemienne pacueTHbIX XHMHMUYECKHX 3a7ad IOBBIIICHHOTO YPOBHSA  CIIOKHOCTH
npenHazHayeH s ydamuxcs 11-x kiaaccoB u paccuntad Ha 34 yaca (1 yac B Hezienio).

OCHOBHOM akIEeHT Ipu pa3paboTKe MporpamMMmbl Kypca JejaeTcs Ha pelleHHM 3a1ad Io
omokam: «OOmas xumus», «Heopranwmueckas xumus», «Opranuueckas xumus». Ocoboe
BHUMaHHE YAESAeTCS METOJMKE PEeleHHs 3aau 110 KOHTPOJIbHO- U3MEPUTENbHBIM MaTepHaiaM
EI'D.

enmn:

- pa3BUTHE IO3HABATEIbHOW NEATEIBHOCTH OOYyYarolIMXcs 4yepe3 aKkTUBHbIE (OPMBI U
METO/bI 00Y4EHUS;

- pa3BUTHE TBOPUECKOTO MOTEHIHAA 00YJaIOLINXCsl, CTIOCOOHOCTH KPUTUYECKHU MBICIHTD;

- 3aKpeIUIeHUEe U CUcTeMaTH3alus 3HaHUH 00yJaromuXcst 10 XUMUH;

- 00yueHue 00yJarolMXCcsi OCHOBHBIM MOX0/1aM K PELICHUIO PaCUeTHBIX 33aJau M0 XUMHH,
HECTaH/IapPTHOMY PEIICHUIO MPAKTUYECKUX 3a/1ad.

3agaun:

- IIOATOTOBUTH BI)IHyCKHI/IKOB K GI[I/IHOMy FOCYZ[apCTBeHHOMy BKSaMCHy 10 XUMHH,
- pa3BUTh YMEHHS CAMOCTOSTENIhHO paboTaTh C JTUTEPATypOH, CHCTEMATHUYECKH 3aHHUMAThCS
pelieHueM 3ajiay, paboTaTh C TECTAMH PA3JIMYHBIX THUIIOB;

- BBISIBUTH OCHOBHBIE 3aTPy/IHEHUS U OLIMOKH MPH BBIMOTHEHUHU 3aganuii EI'D o xumuu;

- Hay‘-H/ITB O6yanOHIHXCﬂ aneMaM pGIHGHI/ISI 3a1a4 paSJ'II/I‘-IHI)IX THUIIOB,

- SaerHI/ITB TeOpeTquCKHe 3HAHUS IMIKOJBHHUKOB IIO Han60nee CJIIOXKHBIM TEMaM Kypca
o0111ei, HeOpraHNYECKON 1 OPraHuIeCKON XHUMHUH;

- CHOCO6CTBOBaTB I/IHTel'”pal_H/H/I 3HaHI/II\/'I yqaumxc;{ 10 npenMeTaM €CTCCTBCHHO-
MaTEeMaTUYECKOro HUKJIA MPU PEIICHUH PACYETHBIX 3a/1a4 110 XUMUU;

- IPOJOIKUTH POPMHUPOBAHUE YMEHUS aHATM3UPOBATH CUTYAIIMIO U JIENaTh TPOTHO3HI.

MecTo yuyeOHOro Kypca B ILUIaHe BHeypouHOH aestejibHOCTH MBOY jauues Ne3S
r.CraBponoJsi: yueOHBI Kypc MpeaHa3HaueH uisi oOydarommuxcs 1-X KIIaccoB; pacCUMTaH

Ha 1 gac B Henenro U 34 4Jaca B roj.


https://supervip.1zavuch.ru/#/document/99/902389617/
https://supervip.1zavuch.ru/#/document/99/420277810/
https://supervip.1zavuch.ru/#/document/99/456094849/
https://supervip.1zavuch.ru/#/document/99/456094849/

@®opMbl IPOBEACHUS 3AHATHH Yy4eOHOI0 Kypca:

e MPAKTHUKYM;

e HCCIENOBaTENbCKasi W MPOCKTHAs  JEATEIbHOCTh (MHAMBHIyallbHAS, TPYIIOBasd,
KOJUICKTHUBHAS ).

COJAEP)KAHUE YYEBHOI'O KYPCA

Tema 1. CTpyKTypa KOHTPOJILHO-H3MepHTEJbHbIX MaTepuanos EI'D no xummum.
Oco0eHHOCTH CAMOCTOATEILHOM MOAr0TOBKH MKO0JALHUKOB K EI'D (1 uac)

Cremuduxamus EI'D mo xumun 2024 r. [Tnan sx3amenanmonHoi padotsl EI'D mo xumun
2024 r. (ITPUJIOXXEHUE k cnienudukanun). Kogudukarop 37eMEHTOB COACp)KaHUS 110 XUMUHU
st coctaBinenuss KMMos EI'D 2024 r. KoHTpoiabHO-U3MEpUTENbHBIE MaTepUaibl 110 XUMUU
2022-2023 r. (aHAIM3 TUTUYHBIX OIIHOOK).

Xapakrtepuctuka cogepxkanuss yactu 1 EI'D mo xummm 2024 r. XapakrepucTuka
coaepxxkanusa yactu 2 EI'D nmo xumuu 2024 r.

Tema 2. TeopeTuueckue 0CHOBbI XuMuu. O61mas xumus (8 yacon)

2.1. Xumuueckuil snemenm

CoBpeMeHHBIC TPEACTaBICHUs O CTpoeHHH aTtoma. CTpPOCHHE 3JIEKTPOHHBIX 000JI0YEK
aTOMOB 3JICMCHTOB IMIEPBBIX YETHIPEX MEPUOJIOB: S-, P- © O-3JEMEHTBHL. DIEKTPOHHAS
KoH(urypauust aroma. OCHOBHOE U BO30YXKIEHHOE COCTOSIHUE aTOMOB.

Ilepponnueckuii 3aKOH M IIEPUOAMYECKAs CHCTEMAa XUMHUYECKHX dieMeHToB J[.M.
MenneneeBa. Paguycel aTtoMoB, HX MEpUOAMYECKHUE H3MEHEHUS B CHUCTEME XUMHUYECKHX
AJIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB 3JIEMEHTOB U UX COCTMHEHUN 110
nepuojam u rpynnaM. [Tonstue o pagnoakTHBHOCTH.

2.2. Xumuyeckas c853b u cmpoeHue geuecmea

KoBasleHTHass XMMHYecKass CBs3b, €€ PA3HOBUIHOCTH (TOJSIpHAs W HEIOJISApHAs),
MEXaHU3Mbl 00pa3oBaHusA. XapaKTEPUCTUKUW KOBAJICHTHOW CBSI3M (JJIMHA W DHEPTrUsl CBS3HU).
Nounnas cBs3b. MeTtaiuinueckas cBsizb. Bogopoanas cBs3b.

DIEeKTPOOTPULIATETLHOCTh. CTETeHh OKUCICHUS U BAJICHTHOCTh XMMHYECKUX IJIEMEHTOB.
BemiectBa MONEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
0COOEHHOCTEHN X KPUCTALITUNYECKOMN PEIIeTKH.

2.3. Xumuyeckue peaxkyuu

2.3.1. XuMmudeckas KMHETHKA

Knaccudukanusa xumudeckux peaknuid. TernoBoit 5(h(eKT XUMHUECKON peakiuu.
Tepmoxumuueckue ypaBHeHUsl. CKOPOCTh PEaKIMH, €¢ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB.

OOpaTtuMblie 1 HEOOpAaTUMBIE XUMUYECKUE peakIni. XUMUUYECKOoe paBHOBecue. CMelieHue
XUMHUYECKOTO PAaBHOBECHUSI MO ACHCTBUEM Pa3IUYHBIX (haKTOPOB.

2.3.2. Teopust 3JIEKTPOIUTHIECKON TUCCOLUALINN

DIEKTPONUTHYECKAsT JUCCOIMAIIUAS DJIEKTPOJIUTOB B BOJHBIX pacTtBopax. CHIIbHBIE U
cinalble AMEKTPONUTHI. Peakiiu nHoHHOTO 0OMeHa.

XapakTepHble XMUMHYECKHE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(OTEpPHBIX, KHUCIOTHBIX.
XapakTepHble XUMUYECKHE CBONCTBA OCHOBAaHMHA M aM(OTEPHBIX THAPOKCHAOB. XapaKTepHbIC
XMMHYECKHE CBOWCTBA KHCIOT. XAapaKTEPUCTHUKA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COEMHEHUH C MO3UIUU TEOPUH INEKTponuTudeckon auccormaruu (TI/).

XapakTepHble XUMAYECKUE CBOMCTBA COJICH: CPETHUX, KUCIBIX, OCHOBHBIX; KOMILJIEKCHBIX
(Ha TpuMepe COeIWHEHUN amroMUHUS U IUHKA). ['mapomus coneil. Cpena BOAHBIX PacTBOPOB:
KHCJIasi, HeUTpanpHas, menoyHas. Bogopoansiii mokazarens (pH). Uanukatopel. OnpeneneHue
XapakTepa cpe/ibl BOJIHBIX pacCTBOPOB BEIIECTB.

2.3.3. OKuCAUTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.



Peaknuu OKMCIUTENBHO-BOCCTAHOBUTENBHBIC, X Kiaccupukanus Koppo3us MeTannoB u
CIoCOOBI 3alIUTBI OT HE¢. DJIEKTPOJIU3 PACIJIaBOB M PAaCTBOPOB (COJIEH, IIenoyei, KUCIIOT).
Peakmuu, moaATBEepKIAIOIINE B3aUMOCBSI3b Pa3IMYHBIX KJIACCOB HEOPTaHMUECKUX COCTUHCHHM.

2.4. Pewenue mpenuposounvix 3aoau no meme: «Teopemuueckue 0CHO8bI Xumuu.
Oowan xumuny» » (no mamepuanam KUMoe EI'32021, 2022, 2023 22)

Brrunciienre Macchl paCTBOPEHHOT'O BEIIECTBA, COJEPIKAIICTOCS B ONPEEICHHON Macce
pacTBOopa C W3BECTHOH MaccoBOM Jmosiell. PacdeTbl: OOBEMHBIX OTHOIICHHWHA Ta30B TIpU
XUMUYECKHX peakiusax. Pacuersl: TermmoBoro 3¢ddekra peaknuu. Pacdersl: MaccoBoil maonu
(Macchl) XMMHYECKOTO COEAWHECHHS B CMecH. Hamucanwe ypaBHEHHUH OKHUCIIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIMMA, pacCTaHOBKA KO3(PPHUIIMEHTOB METO0M 3JIEKTPOHHOTO OajaHca.

Tema 3. Heopranuveckas xumus (10 yacon)

3.1. Xapaxmepucmuxka memannios eiaéHbix NOOZPYNN U UX COeOUHeHUll

OOmass xapakTepucTHKa MeTauloB TIiaBHbIX noxarpynn I[-III rpynm B cBA3M ¢ ux
IIOJIO)KCHUEM B IIEPUOJMYECKOM cHUCTEeME XuMudeckux oaneMeHToB J[.M. Menzaeneesa u
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.

XapakTepHble XMMHYECKHE CBOWCTBA IPOCTHIX BEIIECTB M COCIUHEHUN METAJJIOB -
IIEJIOYHBIX, IIEJIOYHO3EMENIbHBIX, ATFOMUHHUS.

3.2. Xapakmepucmuka nememannos 21aenvlx NOOSPYRN U UX COeOUHEeHUU

OOmass xapakTepucTUKa HeMeTauloB riaBHbeIX noarpynn IV-VII rpynn B cBsizu ¢ ux
IIOJIO)KEHUEM B IIEPUOJMUYECKOM cuUCTEeMEe XuMmudeckux oaieMeHToB J[.M. Menneneesa u
O0COOEHHOCTSIMU CTPOEHUSI UX aTOMOB.

XapakTepHble XMMHUYECKUE CBOMCTBA INPOCTHIX BELIECTB M COCOUHEHUIM HEMETAIIOB -
BOJIOpPO/1a, TAJIOTEHOB, KUCIIOPO/1a, CEpPHI, a30Ta, (ocdopa, yriepoaa, KpeMHUSI.

3.3. Xapaxmepucmuka nepexoonsix 371eMeHmMo8 U Ux cOeOuHeHul

XapakTepucTUKa NEPEeXOJHBbIX 3JIEMEHTOB — MEIW, LUHKa, XpoMa, JKeje3a M0 HX
IIOJIOKEHUIO B IEPUOAMYECKON cucteMe XuMmuueckux oaieMmeHtoB .M. Mengneneera u
O0COOEHHOCTSIM CTPOEHUSI UX aTOMOB.

XapakTepHble XHMHUYECKUE CBOMCTBA IPOCTBIX BELIECTB M COCOUHEHUM IEPEXOIHBIX
METaJIJIOB — ME/IU, IIUHKA, XPOMa, JKeJie3a.

3.4. Pewenue mpenupogounvix 3adau no meme: «Heopeanuueckaa xumus» (no
mamepuanam KHMoe EI'D 2021, 2022, 202322)

PacueTsl: Macchl (0ObeMa, KOJMYECTBa BEIIECTBA) MPOAYKTA PEAKLUH, €CIH OIHO U3
BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM J0JI€ pacCTBOPEHHOTO BEILIECTBA.

PacueTsl: MaccoBol WM 00BEMHOM JOJM BBIXOJA MPOAYKTa PEAKIHMU OT TEOPETUUECKU
BO3MOXKHOro. PacueTsl: MaccoBodl Jonu (Macchl) XMMHYECKOTO COEIMHEHHS B CMECH.
Omnpenenenne pH cpenbl pacTBOpOM CONEH.

['eHeTnyeckass CBS3b MEXAY OCHOBHBIMH KJIaCCaMU HEOPraHWYECKUX COEAMHEHUU.
KauecTBeHHBIE peaKIM¥ Ha HEOPIraHUUYECKNE BEIIECTBA U UOHBI.

Tema 4. Oprannveckas xumus (10 gyacon)

4.1. Yenesooopoovt

Teopuss CTpoeHUs OpPraHMYECKMX COECIMHEHHU. HM3omepuss — CTpPYKTypHas H
IIPOCTPAHCTBEHHAs. [ OMOJIOTY ¥ TOMOJIOTHYECKUM PALL.

Tunsl cBA3eil B MoJeKyjaXx opraHu4eckux BemlecTB. ['MOpuan3aIs aTOMHBIX opOUTaneit
yriepona. Pagukan. @yHkiuoHansHas rpynna. Kinaccudukaiys 1 HOMEHKIaTypa OpraHMuecKux
COCTUHEHUN.

XapakTepHble XMMUYECKHUE CBOWCTBA YIVIEBOJOPOJIOB: AJIKAHOB, LIMKJIOAIKAHOB, AJIKCHOB,
JTUEHOB, aNKWHOB. [IpUpoaHBIE HMCTOYHUKH YITIEBOAOPOJOB, MX IepepaboTka. MexaHHU3MbI



peakuuii npucoequHeHuss B opraHudeckod xumuu. IlpaBuno B.B. MapkoBHHMKOBa, IIpaBUiIO
3aiiieBa A.M.

XapakTepHble XHMHUYECKHME CBOWCTBA apOMaTHYECKUX YIJIEBOJOPOAOB: O€H30i1a U
TOJIyoJs1a. MeXaHu3Mbl peakiiii 3J1eKTPO(UIBHOTO 3aMEIIEHUS B OPraHMUECKUX PEAKLIUAX.

BoicokomonekyinspHble coequHeHMs. Peakuuu noauMmepusalMu U IOJUKOHACHCALMU.
ITosmmmmepsl. [lmacTmaccsl, BOJIOKHA, Kay4yKH.

4.2. Kuciopoocooepaicawue opeanuyeckue coeOuHenus

XapakTepHble XMMHWYECKHE CBOWCTBA IIPEACIBHBIX OJAHOATOMHBIX M MHOTOATOMHBIX
CHHUPTOB, (PeHona. XapakTepHble XUMUUYECKHE CBOWCTBA ajbJICTH/IOB, IPEACIbHBIX KapOOHOBBIX
KHCIIOT, CJIOXHBIX 3(HUpoB. buosornyecku Ba)kHbIE BELIECTBA: YIJIEBOJbI (MOHOCAXapHIbl,
Jqucaxapuibl, nosucaxapuibl). Peakiuu, nmoATBEp)KIaroLIMe B3aMMOCBSA3b YITIEBOAOPOJOB U
KHCIIOPOJCOAEPKAIUX OPTaHUYECKUX COCIUHEHU.

Opranuyeckre COEAMHEHUS, COJEpIKallue HECKOJIbKO (pyHKIHOHAIBHBIX. OCOOeHHOCTH
XUMHUYECKHUX CBOMCTB.

4.3.  Azomcooepicawue opeanuyeckue CcoeOUHeHus U  OUONOSUYECKU — BAJICHbIE
opeaHuvecKkue eeuecmea

XapakTepHble XMMHYECKHE CBOMCTBA a30TCOAEPKAIUX OPraHUYECKUX COCIMHECHMM:
aMMHOB M aMMHOKHUCIOT. buonormuecku BakHblE BELIECTBA: KHUPBI, OEJIKU, HYKICHHOBBIC
KUCIIOTHL. ['opMOHBL. DepmMeHThl. MeTauopraHn4ecKkue COeIMHEHMS.

4.4. Pewenue npaxkmuueckux 3aoau no meme: «Opzanuueckas xumuay (no
mamepuanam KUMoe EI'32021, 2022, 2032 22)

Haxoxxnenne MonekynspHoi QopMysbl BemecTBa. l'eHeTHueckass CBs3b MEXIY
HEOpPraHMYECKUMU M OpraHMYeCKMMM BellecTBamH. ['eHeTmyeckas CBsI3b MEX]Y OCHOBHBIMHU
KJlJacCaMM HEOpPraHMYECKUX BemecTB. KadecTBEHHbIE peakuuMu Ha HEKOTOPBIE KJIACChl
OpraHMYECKUX COEAMHEHUN (AJKEHbI, aJKaHbl, CIUPTHI, aJbACTUIbI, KapOOHOBBIE KHCIOTHI,
yrieBoabl, 6enkn). nentuukanus opraHMuyeckiux CoeAMHEHHM.

Tema 5. O0001IeHHe ¥ TOBTOPEHHE MAaTePHAJIa 32 KyPC IKOJIbHBIA XUMHUH (5 4acoB)

OcHoBHble NMOHATUS U 3aKoHbl xumuu. Ilepuoanueckuii 3akon JI.M.MenneneeBa u ero
dbusnueckuit cmpicia. Teopus cTpoeHus: oprannyeckux Bemects A.M. bytiepoBa u ocobeHHOCTH
OpraHMYECKUX coeAUHEeHUN. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN B HEOPTAaHUYECKON U
OpraHMYEcKON XUMHUHU. ['eHeTHueckas CBA3b MEXKIY HEOPraHMYECKHUMH W OPraHUYECKUMU
COEIMHEHUSMU. DKCIIEPUMEHTaIbHbIE OCHOBBI OPraHUYECKON U HEOPTaHUYECKOW XHUMHUH.

PaboTa ¢ KOHTPOIBHO-U3MEPUTEIbHBIMU MaTepuanamu EI'D nmo xumuu.

Hmoeoesuviii koumponw 6 hopme EI'D.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI KYPCA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBeTrcTBHM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yslbTaTOB OCBOEHHS INpeaMmeTa «XHUMHsS» Ha YPOBHE CpeJHEro oouero ooOpazoBaHUs
BBIJICJICHBI CJIETYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIONMMUCS POCCUNCKON TPaXKIaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEAETIEHUIO;
HaJIM4yue MOTHUBAMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIMXCS
PYKOBOJACTBOBATLCA IMPUHATHEIMU B O6H.[€CTB€ npaBHJIaMd WU HOpMaMHM INOBCIACHUS, HAIUYUC
IPaBOCO3HAHUS, HKOJIOTHUECKOM KYJIbTYPhl; CIIOCOOHOCTh CTaBUTh LENIU U CTPOUTH >KU3HEHHBIE
TUTAHBIL.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSI MpeIMeTa «XHUMHUS» OTPakaroT CPOPMUPOBAHHOCTD
OTIbITa [TO3HABATENIBHON U MPAKTUYECKOM JesTebHOCTH 00yYaronIXcs B MPOLIecce pealn3auu
00pa3oBaTeNbHON AEATEIbHOCTH.



JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS IMpeIMeTa «XUMHUS» OTPaxaloT CPOPMUPOBAHHOCTD
OTIbITA TMTO3HABATEILHON U MPAKTHUECKOM JEATEIFHOCTH 00YUYaIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1E€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) IPasKIAHCKOI0 BOCIIMTAHMSA:

0CO3HaHMsI 00yUarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MpaB 1 00A3aHHOCTEH,

YBaXEHUs K 3aKOHY U IPABOIOPAAKY; IPEACTABICHU O COLMAIBHBIX HOPMAaxX U IIpaBUjax
MEXJIMYHOCTHBIX OTHOLUICHMM B KOJUIEKTHBE;  TIOTOBHOCTH K COBMECTHOM TBOPYECKOH
JeSITeILHOCTH TPH CO3JIaHUH YY€OHBIX MPOEKTOB, PEIICHUH yYEOHBIX U MMO3HABATEIbHBIX 3a/1a4,
BBITOJIHEHUH XUMHUYECKUX 3KCIIEPUMEHTOB; CIOCOOHOCTH MOHUMATh U NPUHUMATh MOTHUBBI,
HaMEpEHHUs, JIOTUKY M  apryMEHTbl JpYIMX IpU aHajlu3€ pPa3JIUYHBIX BHUIOB Y4eOHOI
JIeSATEIbHOCTH;

2) MAaTPUOTUYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEAUIO

OTEUECTBEHHOW XHMMHH; YBaXKEHHUS K IIpOIEcCCY TBOpUYECTBA B 0O0JacTU TEOPHUH H
MPAKTUYECKOTO TMPUIIOKEHUSI XUMHHM, OCO3HAHUS TOrO, YTO JAHHBIE HAYKHU €CThb PE3YJbTaT
JUTUTEIIBHBIX HAOJIOACHUH, KPOMOTIUBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, IMOCTOSHHOTO TPyJa
YUYEHBIX U MPAKTHUKOB, HWHTEpPECa W MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH U MOCIEIYIOLIEM
aHaymM3e HHQOPMAIIMH O MIEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYeCTBEHHON XUMUM;

3) AYXOBHO-HPABCTBCHHOI'0 BOCITUTAHUSA:

HPaBCTBCHHOI'O CO3HAHMA, 9THYCCKOI'O ITOBCIACHMHA, CIIOCOOHOCTH OLICHUBATh CUTYyallHUH,
CBA3aHHBIC C XUMHUYCCKUMU ABJICHUSAMU, U IPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMbI M HCHHOCTHU; T'OTOBHOCTH OLICHUBATH CBOE MOBEICHUE H
IMOCTYIIKH CBOHX TOBapI/IHIeI\/JI C HOSI/IHI/If/'I HPAaBCTBCHHBIX MW IIPABOBBIX HOPM H C y‘-IéTOM
OCO3HaHHA HOCJ'IG,Z[CTBI/Iﬁ IIOCTYIIKOB;

4) (hopMupoOBaHUs KYJbTYPbI 310POBbSI:

NOHMMaHMs LIEHHOCTeH 3/10poBOro M Oe3omacHOro obpasa >XHM3HHM, HEOO0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PM3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO;
coOJr0IeHHsI TIPaBUJT O€30MacCHOTO OOpaIlleHUs C BEIIECTBAMHU B OBITY, TTOBCEHEBHOMN JKH3HU, B
TPYAOBOW NEATETHHOCTH; TMOHWMAHHS IIEHHOCTH TPaBWJI WHIUBUIYAJIHHOTO U KOJUIEKTHBHOTO
0€30IacHOTO MOBEJICHHSI B CUTYAIHSIX, YTPOXKAIONINX 3/I0POBBIO U KU3HH JIIOJIEH; OCO3HAHHUS
MOCNEACTBUA W HENPUATHS BPEIHBIX MPHUBBIYEK (YHOTPEOIEHUS  aJKOTOJsI, HApKOTHKOB,
KYpEHHs);

5) TPY/0BOI0 BOCIIUTAHHSI:

KOMMYHUKAaTHBHOW KOMIIETGHTHOCTH B y4eOHO-HMCCIIEAOBATEIbCKON S TENbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOW M JAPYTUX BHUJIAX JEATEIHHOCTH; YCTAHOBKU HA aKTUBHOE
y4yaCTueC B PCHICHUH MNPAKTHYCCKUX 3aaad COHI/I&J’IBHOﬁ HaImpaBJICHHOCTHU (B paMKax CBOCTO
KJ1acca, IIKOJIbI); HMHTepeca K MPaKTUYECKOMY HM3YUSHHIO MpodeccHii pa3InyHOro poja, B TOM
YUCJIe HAa OCHOBE IPUMEHEHUs NMPEAMETHBIX 3HAHWM MO0 XUMHUH; YBaXEHU K TPYAY, JIOIAM
Tpyla W pe3ylbTaraM TpPYJOBOW [ESATEIbHOCTH;  TOTOBHOCTH K OCO3HAHHOMY BBIOODY
WHIMBHIyaIbHOW TPAaeKTOPHH 00pa3oBaHUsi, Oyaymieil mpodeccuu 1 peann3aui cOOCTBEHHBIX
KM3HEHHBIX TUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB H
noTpeOHOCTEH 0011IecTBa;



6) 3KOJIOTHYECKOT0 BOCHHTAHMS:

9KOJIOTHYECKH IIeJICCOO0PA3HOTO OTHOIICHHS K MPHPOJIe KaK MCTOYHUKY CYIISCTBOBAHUS
JKU3HM Ha 3emJie; MOHUMaHHUs TIO0AIBHOIO XapaKTepa SKOJIOTHMYECKHX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHX IPOIECCOB HA COCTOSHUE NPUPOJHOW W COIUAIBHON Cpe/bl; OCO3HAHUS
HEOOXOJMMOCTH UCIOJIb30BAHUS JAOCTHKCHHI XUMHH JIJISl PEHICHUS BOMPOCOB PAlMOHATHLHOTO
PUPOJIONIOIB30BAHUS; AKTUBHOIO  HETPUATHS  JCHCTBHUH, MPUHOCSIIUX BPE/I
OKpY’Karolled MPUPOIAHON cpelie, YMEHHs MPOTHO3UPOBATh HEOJArONPHITHBIC SKOJOTHUCCKUE
MOCJICACTBHS MPEANPUHAMACMBIX JCHCTBUH M MPEIOTBpalllaTh HMX;  HAJIWYHS Pa3BUTOrO
9KOJIOTMYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYJIbTYPBI, OMBITA JEATSIBHOCTH 3KOJOTHYCCKON
HAIPaBJICHHOCTH,  YMCHHS PYKOBOJICTBOBATHCS MMM B ITO3HABATEIIbHON, KOMMYHUKATHBHOMN M
COILIMAJILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS AKTHBHO IIPOTHUBOCTOSTH
UJICOJIOTHH XeMohoouu;

7) HeHHOCTH HAYYHOT0 MO3HAHMA: MHUPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUA HAYKH H O6HICCTBCHHOI>1 IMPAaKTHUKKW, I[TOHUMAaHHA CHGHI/I(I)I/IKI/I XUMHUHN KaK
HayKH, OCO3HaHHs €€ POl B (GOPMHUPOBAHUH PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3AaHHU
IIEJIOCTHOTO TPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €JUHCTBE NPHUPOJBI U YEJIOBEKa, B
MO3HAHWUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEHICHWH TPOOJIeM COXpAaHEHHS MPUPOIHOTO
paBHOBecHsl; YOSKAEHHOCTH B 0COO0M 3HAYMMOCTH XUMUH Ul COBPEMEHHOW I[MBUIIU3ALIUH: B
e€ ryMaHUCTUYECKOH HAIPABICHHOCTU U Ba)YKHOM POJIM B CO3[[aHUM HOBOM 0a3bl MaTepHAIbHOI
KYJIbTYpbI, B PELIEHUH ITI00ABbHBIX IPOOJIEM YCTONUYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTUYECKOW, THIIEBOH M HIKOJOTMYECKOW OC30MacHOCTH, B Pa3BUTUU MEIMIUHBI,
00ecrieYeHHH YCIOBHI YCICIIHOTO TPYAa M SKOJIOTHYECKH KOM(OPTHOW HKHU3HU KXKAOTO 4JIeHa
00IlIeCTBa; €CTECTBEHHO-HAYYHON T'PAMOTHOCTH: TMOHMMAaHHS CYIIHOCTH METOJIOB IO3HAHUS,
HCIIOJIB3YECMbIX B €CTCCTBCHHBLIX HAYKax, CHOCOOHOCTH HCIIOJIB30BaTh IMOJIy4a€MbIC 3HAHUA JJIA
aHanu3a ¥ OOBSICHCHUs SIBJICHUH OKPYXAIOIIEro MUpa M MPOHCXOIAIINX B HEM H3MCHCHHUIA,
YMEHHUS 1eNIaTh 000CHOBAHHBIC 3aKIIFOUCHHUS HA OCHOBE HAYYHBIX (JaKTOB U MMEIOLIMXCS TAHHBIX
C IEJBI0 IOJYYCHHUS IOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CAaMOCTOSITEIBHO HCIIOJIB30BATh
XUMHYCCKUC 3HAHUA IJId PCIICHHA HpO6JIeM B PCAJIbHBIX XM3HCHHBLIX CHUTYyallUAX; MHTCPECA K
TIO3HAHMIO, UCCIIEOBATEIbCKOM JIESATETBPHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY
0o0pa3oBaHMI0 M CcamMO00pa30BaHUIO, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUN MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMHM NOTPEOHOCTSIMHU; HMHTEpeca K 0COOEHHOCTSIM Tpy/a B pa3iIMYHbIX
cdepax mpopeccuoHaTBHON 1eATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS MPOTPaMMBI MO XUMHH Ha YPOBHE CPETHETO
obmiero o0pa3oBaHUs BKIIOYAIOT: 3HauuMble s (GOPMHUPOBAHUS MHUPOBO33PEHUS
00y4arouXCcsi MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) 00IIeHayYHbIE MTOHSATHUS, OTPaKAOIINE
[EJIOCTHOCTh HAayYHOM KapTHHBI MUpa M CHEHMU(PHUKY METOIOB TMO3HAHUS, HCIOJIb3yEeMbIX B
€CTECTBEHHBIX HayKax (Marepus, BEIECTBO, SHEprus, SBJICHHE, MPOLECC, CUCTeMa, Hay4HbIN
dakT, TPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHME, HaOIIOJIEHUE,
W3MEpPEHHEe, SKCIIEPUMEHT U JIPYTHe€); YHUBEpCaJIbHbIE y4eOHBIC NEHCTBHs (TMO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecrneunBaromue QopMupoBanue (HyHKIIMOHATBHON
TPAMOTHOCTH U COIMAIBLHON KOMITETCHIIMH OOYyYarOIIUXCS; CITOCOOHOCTh O0YYaIOIIUXCS
WCIIONIB30BaTh ~ OCBOCHHBIC  MEXAUCIUIUIMHAPHBIE,  MHUPOBO33PEHYECKHME  3HAHUS U
YHHUBEpCaIbHbIC yueOHbIE IeUCTBUS B TO3HABATEIBHON U COITMAIBHOM MPaKTHKE.

MeTaHpe,Z[MeTHBIC PE3YIbTAThl OTPAKAOT OBJIAACHHUC YHHBCPCAJIbHBIMU y‘-IC6HBIMI/I
MMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYJIIATUBHBIMHA JEUCTBUSIMU.



ITo3HaBaTe/IbHbIe YHHBepCajbHble Y4eOHble aeilicTBUAA 1) 0a30Bble JOTHYECKHE
AefcTBUS: CAMOCTOSTENILHO (DOPMYIIMPOBATH U aKTYAIH3UPOBAThH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;  ONpPENEeNsATh IeJIM JCSITeNIbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUU UX
OOCTHIKCHUS, COOTHOCHUTDL PE3YJIbTAThI ACATCIBbHOCTH C IMMOCTABJICHHBIMU LCIAMHA, UCII0JIb30BATh
npru OCBOCHUH 3HAHUU HpI/IéMbI JIOTUYCCKOr0 MBINUJICHUSA: BBIACIIATH XAapPAKTCPHLIC INPU3HAKU
HOHATUH U YCTaHAaBJIMBATh WX B3aUMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOIIWC INOHATHUA IJIA
OOBSICHEHUSI OTHENbHBIX (AKTOB M SBJICHUH;  BbIOMPATh OCHOBAaHUS W KPUTEPUU JUIA
KJIaCCI/I(bI/IKaI_[I/II/I BCIICCTB N XHUMHNYCCKUX peaKL[I/IfI; YCTaHaBJIMBATb NPUYIUHHO-CICACTBCHHBIC
CBA3M MCKAY HU3ydaCMbIMHU SBJICHUAMU, CTPOUTH JIOTUYCCKHUEC PACCYKACHUA (I/IHI[yKTI/IBHBIe,
ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTU U MMPOTUBOPCHHUA B PACCMATPHUBACMBIX
SABJICHUAX, CI)OpMyJII/IPOBaTL BBIBOJIBI W 3aKIIIOYCHHA, MNPUMCHATL B IPOHCCCC ITO3HAHUSA
UCIOJIb3YEMble B XMMHHM CHUMBOJHMYECKHE (3HAKOBBIE) MOJETH, IMPeoOpa3oBbIBaTh MOJICIbHBIC
MPEJICTAaBICHUS — XMMHUYECKUI 3HaK (CMMBOJI) 3JIEMEHTa, XuMudeckas (opmyna, ypaBHEHUE
XUMHUYECKON peaklMu — IPH PELICHUH Y4eOHBIX IO3HABATENbHBIX M MPAKTUUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIC MOJIEJbHBIC MPEICTABICHUS JJIsl BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHM.

2) 0a30Bble HCCIEI0BaTeIbCKHeE 1eHCTBHSA: BJIIETh OCHOBAMU METO/I0B HAYYHOT'O
IIO3HAHUS BEIIECTB M XUMHUYECKUX peakiuii; GopMylupoBaTh LEIM U 3aJa4d UCCIECI0BaHMI,
UCTIOJIB30BaTh TOCTABJICHHBIE M CaMOCTOSTENLHO C(OPMYIMpOBaHHBIE BOMPOCH B KadyeCTBE
MHCTPYMEHTA MO3HAHHS M OCHOBBI U1 (DOPMUPOBAHMS TUIIOTE3bI TIO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMbIX CY)KJEHHMH; BIaJeTh HaBbIKAMHU CaMOCTOATENBHOTO IUIAHUPOBAHUSA U
IPOBE/ICHUS] YUEHUYECKUX SKCIEPUMEHTOB, COBEpPILICHCTBOBATH YMEHUsS HAONIOAaTh 332 XOA0M
npoIiecca, CaMOCTOSITEIbHO MPOTHO3HPOBATH €r0 pe3yibTar, (HopMyaupoBaTh 0000IIEHUS U
BBIBOJIbI OTHOCUTEJILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEOBAHUS, COCTABISITH 0OOCHOBAaHHBIN
OoTYéT O MpOAETaHHOM paboTe; NpUOOpeTaTh OIBIT YYEHHUYECKOM MCCIe10BaTeNbCKOH U
IIPOEKTHOH AESITENbHOCTHU, POSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY ITOUCKY
METOJIOB PELICHUS] IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METO/I0B IIO3HAHMSL.

3) padora ¢ uHopmanueii: OpUEHTUPOBATbCA B pa3INYHBIX

HUCTOYHUKAX HMHpOpMaAUK (Hay4HO-TOMYJIsIpHas JuTeparypa XUMHUYECKOTO
COJIepKaHusA, CHpaBOUYHbIE MMocobOus, pecypcsl HMHTepHeTa), aHaAIU3UpPOBaTh HH(POPMAIUIO
pasIMYHBIX BHUJOB U (OPM TPEACTaBICHUS, KPUTHYECKHU OLIEHUBATh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTD; (POPMYIUPOBATH 3aPOCHl U IPUMEHITH Pa3IMYHbIE METO/IbI IIPU TTOUCKE
u orOope uHPpopMalK, HeoOXOIUMON I BBIMOJHEHHS Y4eOHBIX 3a7au ONpeAeEHHOrO TUIIA;
npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMHA U
Pa3IUYHBIX TIOUCKOBBIX CHCTEM; CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJIbHYIO (opMy
npejcTaBieHuss MHopMauu (cxeMbl, rpa@uKu, AUarpamMmbl, TaOIUIbl, PUCYHKH U ApPYyTHUeE);
UCIOJIb30BaTh HAYYHBIH A3BIK B Kau€CTBE CPEJCTBa NMpH paboTe ¢ XMMHUUYECKOH MH(pOpManuei:
OPUMEHATh MEXIIpeIMETHbIe ((PU3NUecKue U MaTeMaTHYecKhe) 3HaKd U CHUMBOJIBI, (OpMYIIHI,
ab0peBuaTypbl, HOMEHKIIATypy; UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA HATJISITHOCTH.

KoMMmyHnKkaTuBHbIE yHMBepcajibHble y4eOHble NeHCTBHMS: 3aJaBaTh BOIPOCHI IO
CyIIEeCTBY OOCYXJIaeMOW TeMbl B XOJI€ JHUajiora W/WIM JUCKYCCHH, BBICKAa3bIBaTh WJICH,
dbopMynUpOBaTh CBOM MPEMAJIOKEHUS OTHOCHUTEIHHO BBIMIONHEHUS MPEIJIOKEHHOW 3a1auu;
BBICTYNaTh C TMPE3EeHTAalUed pe3yabTaTOB I[103HABATEIbHOM JEATEbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJIHEHUH XUMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboThl IO WCCIECJOBAHUIO CBOMCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MPOeKTa, U (POPMYIHPOBATH BBIBOJBI MO pPe3yiabTaTaM IMPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TMO3UIINI B X0/ OOCYXICHHsI 1 OOMEHa MHEHUSIMH.



PeryisiTuBHBIEe YHUBepCAJbHbIE yUeOHbIe TeHCTBHA: CaMOCTOSTEIBHO INIAHUPOBATH U
OCYIIECTBIISITh CBOIO IMO3HABATENBHYIO JIEATEIBHOCTh, OMpeaensss e€ Ienu | 3a7add,
KOHTPOJIMPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MPEIIaraeMblii alrOPUTM
JNEUCTBUI TPU BBIMOJHEHUN YYEOHBIX M HCCIIEIOBATENLCKUX 3a]ad, BBHIOMpaTh Hambolee
3¢ (hEeKTUBHBIA CIMIOCO0 WX PEHICHHUS C YY4E€TOM IMOJYYCHHS HOBBIX 3HAHWW O BEIIECTBAaX W
XUMHUYECKHUX PEAKIMSIX; OCYIIECTBIATh CAMOKOHTPOIb JACITEILHOCTH HA OCHOBE CaMOaHaIn3a
U CaMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHI

[IpeamerHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMbI 110 XMMHUHU Ha yriyOJIEHHOM ypOBHE Ha
YPOBHE CpEIHEro OOIIEero 0O0pa30BaHMs BKIIOYAIOT CIEHU(PHYECKUE ISl Y4eOHOro mpeamera
«XuMHS» HaydHbIC 3HAHUS, YMCHHS U CHOCOOBI JEHCTBUI MO OCBOSHUWIO, WHTEPIIPETAIMHA H
peoOpa3OBaHUI0 3HAHMIA, BUJBI JESTEIHHOCTH M0 TOJYyYSHUIO HOBOTO 3HAHUS U MPUMCHECHHIO
3HAaHWA B Pa3IMYHBIX YYEOHBIX CHUTYalMsIX, a TaKKe€ B PEATbHBIX J>KU3HEHHBIX CHUTYAIIHSX,
CBS3aHHBIX C XMMHEU. B mporpamme mo XMMHU TMPEAMETHBIC PE3YyIbTAaThl MPEICTABICHBI IO
roJlaM U3yueHHUsI.

TemaTuueckoe IIAHUPOBAHUE

N3 uux
Maxkcuman | Teopern- | Jladopa- | Kontpouab- [Prcekypenn,|/Camocto
Ne HauMeHoBaHMe bHasi YyecKoe |TOpPHbIE U | Hble padoThI, q, -
/i pa3/eloB H TeM Harpyska | o0yuyenme, [IpaKTuie- q. TeJbHBIE
yJamerocs, q, CKHe padoTkl,
9. padoThI, 4.
4.
CrpykTypa
KOHTPOJIbHO-
U3MEPUTEIbHBIX
Matepuanos EI'D no
1. |xumun. OcobeHHOCTH 1 1 - - - -
CaMOCTOSITENIbHOU
MOATOTOBKH
IKOJIBHUKOB K EI'D
Teopetnueckne
2. OCHOBBI XUMUHU. 8 8 - - - -
OO6mas Xumus
3 Heoprannueckas 10 10 _ _ _ _
XUMHUS
4 Oprannueckasi XUMus 10 10 _ _ _ _
Ob6o06menue u
MMOBTOPEHUE
5. MaTepuaia 3a S S - - - -
IIKOJIBHBIA KYpC
XUMUHI
Hroro 34 34 - - - -




Kane}mapno-TeMaaneCKoe NJIAaHUPOBAHHEC

JarTa npoBenenust

Kouunye- N
Ne 3aHATHIA
HanmeHoBaHMe pa3/iejioB U TeM CTBO
n/n ILnanm- daxkTH-
4yacoB
pyemast yeckast
1 CTpyKTypa KOHTPOJIbHO-U3MEPUTEIbHBIX 1u
matepuanoB EI'J no xumun. OcobenHoctn
CaMOCTOSITEJIbHO MOAT0TOBKH IKOJIbHHKOB K
EI'D
1.1 | CtpykTypa KOHTPOJIbHO-U3MEPUTEIHHBIX 1
MaTtepuanoB. TUTIOBBIC OMUOKH TPU BHITIOTHCHUH
zagaguii EI'D o xumun. OcoOEHHOCTH ITOATOTOBKHU
K DK3aMCHY.

2 Teoperuvyeckue 0CHOBbI XuMuu. O0mass XuMus 8u
2.1 | XuMHYECKHH 3JIEMEHT U XMMHYECKas CBS3b. 1
2.2 | Pemenue 3amad o reMe: « XUMUYECKUI 3JIEMEHT U 1

XUMHUYECKAsI CBS3hY.
2.3 | XuMunueckass KHHETHKa. 1
2.4 | Pemenue 3a1a4 no TeMe: « XMMHUYECKasi KHHETHUKAY. 1
2.5 | Teopus IEKTPOIUTHICCKON JUCCOIHAIIH. 1
2.6 | Pemenue 3ama4 nmo teme: «Teopus 1
ANEKTPOJIUTUICCKOM TUCCOITUAITI.
2.7 | OKHCIIUTETLHO-BOCCTAHOBHUTEIIbHBIC PEAKITUH. 1
2.8 | Pemenwue 3am1a4 no teme: «OKHCIUTEIBHO- 1
BOCCTAHOBUTEJIBHBIC PEAKITU.

3 Heopranuyeckasi Xumust 10y

3.1 | XapakTepucTuka METaJLIOB TIIaBHBIX TOATPYIIT U UX 1
COCTUHEHUH.

3.2 | Pemenue 3agau no teme: «lllemounbie u 1
IeIOYHO3EMENTbHBIC JIEMEHTHI U UX COeTMHEHUS,
QTFOMWHWIA U €r0 COCTMHCHHSI.

3.3 | XapakTepucTuKa HEMETAIIJIOB IJIaBHBIX MOATPYIIT U 1
WX COSJIMHCHUH (TaJOTeHBI, TIOATPYIIa KHCIOPO/Ia,
BOZOPON).

3.4 | Pemenwue 3ama4 no teme: «['amoreHu. 1

3.5 | Pemenne 3amau no teme: «l[loarpynna kucnopoa, 1
BOZIOPOJI».

3.6 | XapakTepucTHKa HEMETAIIJIOB IJIaBHBIX MOATPYIII U 1
WX COeMHECHUH (TIOTrpyIIa a30Ta, MOATPyIa
yriaepoaa).

3.7 | Pemenue 3agau no Teme: «lloarpymmna azoray. 1

3.8 | Pemenwue 3amau o Teme: «Ilonrpymnma yriepoaay. 1

3.9 | XapakTepucTuka METaJuI0OB MOOOYHBIX MOATPYII U 1
HX COCMHEHMUII.

3.10 | Pemenue 3amau no reme: «XapakTepUCTHKA 1
METAJIJIOB ITOOOYHBIX TOJTPYIIT U UX COCTUHCHUI.

4 Oprannyeckass XuMHsA 104

4.1 | Teopus cTpoeHUS OPraHUYECKUX COETUHEHUH. 1
N3zomepus.
4.2 | YrneBoJopo/ibl — alIKaHbl, ATKEHBI, [IUKJIOAIKAHBI, 1




AJIKUHBI, aJIKaAUCHBI.

4.3 | Pemenue 3anau o teme: «lIpenenbHble 1
YTIIEBOOPOABDY.

4.4 | Pewenue 3anau no teme: «HemnpenenabHbie 1
YTIIEBOIOPOABDY.

4.5 | Apomarnueckue yrieBoJa0pO/Ibl. 1

4.6 | Kucnopoacoaeprxariiue OpraHM4eCKue COeTMHCHMS 1
(cpaBHUTENBHAS XapaKTEPUCTHKA CITHUPTOB,
aJbJICTHUIOB U KapOOHOBBIX KUCJIOT).

4.7 | Pemenue 3aiay. 1

4.8 | Pemenue 3anau. 1

4.9 | Azorcoaepikaliiue OpraHu4ecKue COCTMHCHHS 1 1
OMOJIOTHYECKH Ba)KHBIC BEIIECTBA.

4.10 | Pemenue 3amauy. 1

S) O0o0menne 1 NOBTOPEHNE MaTepHaJia 3a Su
IMIKOJIbHBIN KYpC XMMHH

5.1 | O600uieHne MaTepuana 1o TeMe MKOJIBHOIO Kypca 1
«O011ast XuMus» - pelIeHUEe CI0KHBIX 3a/a4,
pa300p TUMHYHBIX ONMIHOOK.

5.2 | O6o0uenne MaTepuana 1mo TemMe MIKOJIBHOTO Kypca 1
«Heopranndeckasi XUMUs» - pEIICHUE CIIOKHBIX
3a/1a4, pa300p TUIMUYHBIX OIMINOOK.

5.3 | O0o0menne MaTeprana mo TeMe MIKOJIBHOTO Kypca 1
«Opranuueckas XUMHUs) - pEIICHNE CI0XKHbBIX 3a/1a4,
pa300p TUIMHYHBIX ONMTHOOK.

5.4 | Umocoswiii konmponw 6 popme EID. 2




