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1. IHosacHumeavHan 3anucka

1.1 Ifeau u 3adauu ooyUeHU Xumuu

Ob6pa3zoBarenbHas 00acTh «XHUMHUS» TPEICTABISAET ONHY M3 0a30BBIX 00OJacTedl cpenHero
oOpazoBanus. Ee ponb B cucTeMe MIKOIBHOTO 00pa3oBaHus 00yCIOBIEHA 3HAUCHHEM HayKH XMMHUH
B TI03HAHUU 3aKOHOB TIPUPO/Ibl K MAaTEPUAILHOMN JKU3HH OOIIECTBA.

XUMHS Kak HayKa OTHOCHTCS K OCHOBOIIOJAraloUIMM OOJacTsIM ecTecTBO3HaHUs. bes
XMMHUYECKMX 3HAHUA CErofHs HEBO3MOXXKHO NPEACTABUTh HAYYHYIO KapTUHY MHUpa, TaK Kak
OKPYXAIOIIMH MHpP — 3TO, TPEKAE BCEro, MUP BEIIECTB HEOPraHWYECKUX M OPraHUYECKHX,
MOCTOSTHHO MPETEPIICBAONINX Pa3IMYHbIC IPEBPAIICHHS, KOTOPBIE JISKAT B OCHOBE MHOTHUX SIBJICHHI
HPUPOJIBL.

Xumus, Kak ¥ JpPYrHe eCTCCTBCHHBIC HAyKH, BOOPYKAeT 4YEJIOBEKA 3HAHMSAMH IS
NPAaKTHYECKON JeSTEIbHOCTH, PAa3BUTUS MaTepPHAIbHOTO IMPOHM3BOJCTBA. DTH 3HAHUS OTPAXKAIOT
KOMIUICKC OTHOIICHUI «YEIOBEK — BEIICCTBO», «BEIIECTBO — MaTepual — IpaKTHYSCKas
JESTELHOCTDY.

LIeHHOCTh XMMHUYECKUX 3HAHUI MOCTOSHHO BO3PACTACT, TaK KaK BCE OOJIBIIEC HOBBIX BEIICCTB
UCTIONIB3YETCSI MMPAKTUYECKH BO BCEX OOJIACTSAX YENIOBEYECKOH NEATENHHOCTH. JTO O3HAYaeT, 4TO
U3y4YCHUE XMMUHU BO MHOTOM OPUEHTHPOBAHO Ha MEPCICKTHBY Pa3BUTHUS OOIICCTBA.

Lenv uszyuenus npedmema «Xumusay: ocyujecmeieHue NOIUMEXHULECKO20 00PA308aHUS.
WKONbHUKOB, NO020MOBKA UX K mpyoy, ¢hopmuposanue 2yMAHUCIIUYECKUX U IKONOUYECKUX
npeocmasieHull.

3adauu ooyuenun xumuu:

»  ®opMmupoBaHHE y YdYalIUXCs 3HAHUH OCHOB XMMHYECKOH HAayKH — Ba)KHEHUIINX (aKTOpOB,
NOHSTHH, XMUMHYECKUX 3aKOHOB W TEOPHUH, XMMHYECKOTO S3bIKA, PACKPBITHE JOCTYIHBIX
0000111eHN T MUPOBO33PEHYECKOT'0 XapaKTepa,

Pa3BuTtre yMeHmii HaOMIOIATh U OOBSCHITh XMMHUECKHE SBJICHUS, MTPOUCXOMASIINE B PUPOJIE,
71a00paTOpHH, TOBCEJHEBHON JKU3HH;

®dopMUpOBaHUE CHENUATBHBIX YMEHHH 0O0pamaThCsi ¢ BEIIECTBAMH, BBIMOJIHATH HECIOKHBIC
XMMHYECKHE OIBITHI, COOIOast TpaBUIIa TEXHUKU 0€30MaCHOCTH;

PackpelTHe TyMaHMCTHYECKOW HAIIPaBICHHOCTH XUMHH, €€ BO3pPACTAOIIEH POJIM B pPELICHUU
IKOJOTUYECKUX MPOOIIEM, CTOSIIUX TIePe]] YeTIOBEYECTBOM;

PackpeiTie nepes yqanMucs BKIIaia XUMHUU B CO3/IaHHE HAYYHOIN KapTUHBI MUPA;

Pa3BuTHe ryMaHHCTHYECKHUX YEPT JTMYHOCTH, BOCITUTAHUE IIEMEHTOB KOJIOTUIECKON KYIbTYPHI;
BripaboTka y ydamumxcs MOHUMaHUs OOIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU XUMHH, a TaK JKe
(dopMupoBaHHE Yy HUX OTHOLICHUS K XUMHU KaK BO3MOKHOM 00yacTé Oynymieil mpakTu4ecKou
JIeSTEIbHOCTH.

B xakoii Obl (opMe HHM TPOBOAWIICS HSK3aMEH, TJIABHBIM YCIOBHEM €r0 YCIEIIHOW CIayu
SIBJISIETCSI XOpoliiee 3HaHue mpeamera. OnHaKo, HECOMHEHHO, YTO MPOBEICHHE YK3aMEHA B TECTOBOM
dopme TpeOyeT HAMYMS Y YJalluXcsl ONpeIeIeHHBIX HaBBIKOB. MI3BECTHO HEMaJo MPUMEPOB, KOTa
yyariecsi, o0Jaaarolue BechMa MOOPOTHOW MOArOTOBKOW MO XHMHH, HO HE HMMCIOIIHE OMbITa B
paboTe ¢ TecramMH, HE CMOIJIM MOJYYUTh XOPOIIWE pe3yiabTaThl KaKk Ha ICHTPAIN30BaHHOM
TECTUPOBAHMHU, TaK W HA €IMHO TOCYJApCTBEHHOM S5K3aMEHE IO XUMHH, 33JaHUsi B KOTOPOM B
OOJIBIIMHCTBE CBOEM TAKKE MPEJICTABIISIIOT COOO0 BOIIPOCHI TECTOBOTO XapaKkTepa.
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1.2 OpzanHuszauyusn JuCUUNAUHBL no seudam YyueoHoll

deameavHOCMU U ee Mecmo 6 y‘lBﬁHOM npouecce.

[TpenonaBanue xumuu B 10 kilacce ocymiecTBIs€TCSs B COOTBETCTBUU € OAa3MCHBIM Y4E€OHBIM
IUTAHOM, KOTOPBIH MpelycMaTpUBAET MPENoiaBaHue XUMHUH B 00beMe 2 ac 6 nedento, Bcero 10 uacos
3a 200.

OpnHako 3TOro BpEMEHM XBaTUT TOJBKO Ha OCBOeHME Marepuana oroopeHHoro I'OC. JlanHbIit
KypC IMO3BOJIUT B JIONOJIHUTENILHOE BpeMs JMKBUAMPOBATH MPOOEIsl B XMMUYECKOM 00pa3oBaHUU
YUAIIUXCS U yIIIYOUTh MX 3HAHMS 10 YK€ H3yYSHHBIM BOIPOCaM, a TaKXkKe 0TpaboTaTh yMEHHE pemaTh
IIPAKTUYECKHE, TEOPETUUECKUE U PACUETHBIC 33aJjaul M0 XUMHHU. J[aHHBIA KypcC MO3BOJIMT ydallUMCS
COBEpIICHCTBOBATh HE TOJHKO CBOHM 3HAHHS 1O XHMHH, HO M OyIeT crnocoOCTBOBAaTh OTPabOTKE
HaBBIKOB BBIITOJIHEHHSI TECTOBBIX 3a/1aHUI caMOro Pa3IMYHOTO YPOBHSL.

Yenybnennulii Kypc xumuu cocmoum u3 mex sxce mem, ymo u ocHosHoul Kypc xumuu 10 xnacca.
Pacnpeoenenue dononnumenvrnozo epemenu no memam npedcmasieno 6 madauye:

Tema Ypoku
Beenenne 3
Teopust CTpOEHUs! OPraHMUYECKUX COSTUHEHUIN S
YrneBo1opoibl U UX IPUPOJHBIE HCTOYHUKH 11
Kucnopoaconepkaiue coeiMHEeHNs U X HaAXOKICHUE B )KUBOM IPUPOJIE 9
A3oTcoaeprkaliie COeAMHEHUS U X HaX0KJICHUE B )KUBOM NPHPoJIe 3

bronornyecky aKTUBHBIE OPraHUYECKUE COCITMHEHUS

VcKyCCTBEHHBIE M1 CHHTETUYECKHE OPraHUYECKUE COEUHEHHUS

B3anMocBsI3p MEXy K1acCaMu OPraHU4eCKUX COCTMHEHNUN 3
Bcezo 34

1.3 YueOHo-memooduueckoe ooecnevueHue
B mnpomecce mpenonmaBanus xumuu B 11 Kiacce HCIONB3yeTcs CIEAYIOMIEe METOIUYECKOe
COIIPOBOK/ACHUE!
» Pymutuc I'. E. Xumus. Oprannueckas xumust. 10 kimacc: yue6. s
o01eo0Opa3oBart. yuepexaeHuil ¢ npuil. Ha anexkTpoHHOM HocuTene: 6a30BblIii
yposenb/ I'.E. Pymuruc, @.I'. ®enpaman. — 13-e m3a. — M.: [Ipocsemenwue, 2011
> LBerkoB JI.A. Opranmyeckas xumus: Yue6. Jnsg ygammxes 10 ximace
oOmeobpasonar. yued. 3aBeaenuit. — M.: I'ymanut. U3g.uenatp BJIAJIOC, 2003
I'a6bpuensu O.C., JIpicoBa I'.I'. Xumus, 11 xnacc.
EnvHCTBeHHBIE peanbHbIE BapWaHTHl 3aJaHWN JUISI TOJATOTOBKH K EIUHOMY
rocynapcTBeHHOMY sk3ameny EI'D — 2009. — M.; ®I'Y «DenepanbHbIil LIEHTp
TeCTUpOBaHusD», 2009.
EI'D 2013 — 2014 Xumus Peansusie Bapuantel. — M.; «ACT - Actenb»
EID 2009. Xwumwus: COOpHUK HK3aMEHAlMOHHBIX 3aJaHuil / ABT.-COCT.
A.A Kagpepuna, FO0.H.Mengenes, /I.}O./lo6potun. — M.: Dxcemo, 2009
EI'D 2010. Xumus. CopaBounuk / ApT.=cocT. O.B.MemxkoBa. — M.: Dkcmo,
2010.
Eropos A.C. Kak caars EI'D mo xumun Ha 100 6amioB. — PoctoB H//]: dennke,
2012.
Xumust Y4eOHO-TPEHHPOBOYHBIE TECTOBBIE 3a1aHus ¢ oTBeTamu 2013.
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2. Temamuueckoe naaHuposaHue, 1 1ac e Heodero
3aoanus — usmepumenu nooodoparnvl 0606wennomy niary eapuanma KUM EI'D 2017 200a
1O Xumuu u ¢edepanbHoMy OAHKY IK3AMEHAYUOHHBIX MAMEPUATLO8.
http://www.fipi.ru/



http://www.fipi.ru/

3. Tpebosanusn k YypoeH10 N0O020MOBKU 00YHUAIOWUXC
B pe3ynomame usyuenun xumuu na npoghpunbHom ypoeHe yUeHUK 0071HceH

3HATH/IIOHUMATL

PO/Ib Xumuu 6 eCcmecmeo3sHanuu, €€ CBA3b C JpyruMu €CTCCTBEHHBIMU HaAYKaMU, 3HAYCHUEC B
JKU3HHU COBPEMCHHOI'O O6H.[€CTBa;

sajicHellue XuMuyecKkue NOHAmMuUA: BEIIECTBO, XUMHUYECKUHU 3JIEMEHT, aTOM, MOJIEKYJIa,
Macca aTOMOB M MOJIEKYJI, MOH, PaIuKall, aJUIOTPONMS, HYKIUABl W H30TOIbI, aTOMHbIE
S-, p-, d-opOuTtany, XUMHYECKasl CBS3b, 3JIEKTPOOTPHIATEIBHOCTD, BAJICHTHOCTh, CTEIICHb
OKHCJICHUs, TUOpHau3alus opOuTaei, NPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN, MOJb,
MOJISIpHAsi Macca, MOJIAPHBI 00BbEM, BEIIECTBA MOJIEKYJSPHOTO M HEMOJEKYJISIPHOTO
CTpPOEHUS, KOMIUIEKCHbIE COCIUHEHUS, JTUCIEPCHBbIE CHUCTEMbI, WCTUHHBIE PACTBOPHI,
ANEKTPOJIMTUYECKAS TUCCOLMALIMS, KHUCIOTHO-OCHOBHBIE PEAKIIMM B BOJHBIX PacTBOpAX,
TUAPOJIN3, OKUCIEHUE U BOCCTAHOBIICHHUE, JIEKTPOJIN3, CKOPOCTh XMMUUYECKOW PEaKLHH,
MEXaHU3M PEaKIMH, Karaiu3, TeIUIoBOM J(PQPEeKT peaxkiuu, SHTAIBINS, TEIIoTa
00pa3oBaHus, SHTPONHUS, XUMHUYECKOS PAaBHOBECHE, KOHCTAHTA PABHOBECHS, YIJICPOIHBIN
CKeeT, PyHKIMOHAILHASI TPYIIA, TOMOJIOTHS, CTPYKTYPHAS U IPOCTPAHCTBCHHAS U30MEPHS,
WHAYKTUBHBIA W Me30MepHbId 3(hdeKThl, 31eKkTpodui, HyKIeO(pHI, OCHOBHBIC THUIIBI
peaKri B HEOPraHUYECKOW U OPTaHUYECKON XUMUMU;

OCHOG6Hble 3AKOHbl Xumuu. 3aKOH COXpPaHCHHA MACChl BCHICCTB, HCpI/IOI[I/ILICCKI/Iﬁ 3aKOH,
3aKOH IIOCTOAHCTBaA COCTaBd, 3aKOH ABOl"aI[pO, 3aKOH Fecca, 3aKOH HeﬁCTBYIOIHHX MacC B
KHHECTUKE U TCPMOJUHAMMKCE,

OCHO6Hble meopuu Xumuu: CTPOCHUS aTOMa, XUMHUYECKOW CBSA3H, DJICKTPOJMTUYECKOU
JUCCOIMALIMY, KHUCIOT W OCHOBAaHWM, CTPOEHUs] OpPraHUYECKUX COEIMHEHUH (BKJIIOYas
CTEPEOXHUMHUIO), XUMUYECKYIO KHHETUKY U XUMUYECKYIO TEPMOJUHAMUKY

Kaccugukayuio u HOMeHKIamypy HEOPTaHUIECKUX U OPTaHUYECKUX COCIMHEHHIA;
npUpoOHble UCHOYHUKU YTIICBOIOPOJIOB U CIIOCOOBI X MEepepabOTKH;

eeuiecmea u mamepuaivl, LUPOKo UCnOib3yemole 8 NPAKmukKe:

OCHOBHBIE€ METAJUJIBI U CIIABHI, TpadUT, KBApIl, CTEKJIO, IIEMEHT, MUHEpaIbHBIC YI0OpEHUS,
MUHEpaJIbHbIE W OpPraHWYECKHE KHCIOTHI, IIEJIOYHM, aMMHAaK, YTJIEBOJIOPOIbI, (EHOI,
AQHUJIUH, METAHOJ, ATAHOJ, JTHJICHTJIMKOIb, TJIHIEPUH, (GOpMaNbIACTH/, alleTalbIeT ]I,
alleToH, TJII0K03a, caxapo3a, Kpaxmall, KIIeT4yaTka, aMUHOKHUCIIOTHI, O€JIKH, UCKYCCTBEHHBIC
BOJIOKHA, Kay4yKH, MJIACTMACChI, JKHPbI, MblJIa U MOIOIIIUE CPEICTBA;

yMeThb

Ha3bvleamb N3YYCHHBIC BCUICCTBA 110 ((TpHBHMBHOﬁ)) n MG)I(JIYHapOHHOﬁ HOMCHKIJIaTypaMm;

onpeodenams: BAICHTHOCTb U CTENEHb OKHUCIECHUS XUMHUYECKUX 3JIEMEHTOB, 3apsij MOHA,
TUNl XUMUYECKOU CBSI3U, IMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, THUIl KPUCTALINYECKOU
pPELIETKH, XapakTep Cpeapl B BOJHBIX pACTBOPaX, OKHUCIMUTEINbL M BOCCTAHOBUTEIID,
HaIpaBJIeHUE CMEIICHUS PABHOBECHS IO BIHMSHUEM DPAa3IUYHBIX (DaKTOPOB, M30MEPHI U
TOMOJIOTH, TPUHAJJIEKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCaM OPraHUYECKUX COCIMHEHUM,
XapakTep B3aMMHOIO BIIMSIHUSI aTOMOB B MOJIEKYJIaX, THUIbI PEAKIIMHA B HEOPTaHUYECKOU U
OPraHNYEeCKOW XUMHH;

xapakmepuzoeams: S- , p- u 0-3IEMEHTBI 10 UX MOJOXKCHUIO B MEPUOTUIESCKON CHCTEME
AN .MenneneeBa; oOmme XHMHYCCKHE CBOWCTBA METAIIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX COEIUHEHU; CTPOCHHUE U CBOWCTBA OPraHUYECKUX COEIMHEHUI
(YrIieBoopo/ioB, CHOUPTOB, (DEHOIOB, ambACTUIOB M KETO-HOB, KapOOHOBBIX KHCIIOT,
aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

00BACHAMB: 3aBUCUMOCTb CBOMCTB XMMHUYECKOTO AJIEMEHTa U 00Pa30BaHHBIX UM BEIIIECTB
OT ToJIOKEeHHs B mepuoandeckour cucreme JI.M. MeHneneeBa; 3aBUCHUMOCTh CBOMCTB
HEOPTraHWYECKHUX BEIIECTB OT UX COCTaBa U CTPOCHHUS; MIPUPOIY U CITOCOOBI 0Opa3oBaHUs
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XUMHUYECKOH CBA3U; 3aBHCHUMOCTH CKOPOCTHU XHUMHUYECKOU p€akuun OT Pa3JINYHbIX
(GakTOpoOB, PEAKIMOHHOW CHOCOOHOCTH OPTaHMYECKUX COCTUHEHHH OT CTPOCHHUS HX
MOJIEKYJI;

6bINOJIHAMbL  XUMUYECKUU  IKCnepumMeHm  TIO: PaCMO3HABAHUIO BaKHEUIIINX
HEOPraHWYECKMX W OPraHMYEeCKUMX BEUIECTB; IIOJYYCHHUIO KOHKPETHBIX  BEIECTB,
OTHOCSIIUXCS K HU3y4YEHHBIM KJ1IaccaM
COCIMHEHUIA;

nPO60OUmMp PACUCTHl IO XUMHUECKUM (HOPMYJIaM U YPAaBHEHHSAM PEaKLIHii;

OCyu4ecmenamy CaMOCTOSITCIBHBIA TIOMCK XMMUYECKOW MH(GOPMAIMH C HCIOJIBb30BaHHEM
pa3IMYHBIX HCTOYHUKOB (CHPABOYHBIX, HAyYHBIX M HAy4YHO-TIOMYJSIPHBIX H3aHH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); WCHONB30BaTh KOMITBIOTEPHBIC
TEXHOJIOTHH JUTsi 00pabOTKU W Tepenayn MHGOpPMALUK U ee MPEACTABICHHS B PA3IMYHBIX
dopmax;

HCII0JIb30BATh HpHOﬁpeTeHHbIe 3HAHUA U YMCHUA B HpaKTI/I‘{eCKOﬁ JACATECJIBbHOCTH U

MOBCEAHEeBHOM KMU3HM IS

IIOHUMAHUS TJIO0AJIBHBIX HpO6JI€M, CTOAINUX TIICPpEea YCIOBCUCCTBOM: OJOKOJIOTMYCCKUX,
SHCPTCTUYUCCKUX U CbIPbCBLIX;

00BSICHCHHS] XUMHYCCKHUX SIBJICHHUH, IIPOUCXOAIINX B IIPUPOJIE, ObITY U Ha IIPOU3BOJICTBE;
JKOJIOTMYECKH IPaMOTHOIO ITOBEJICHUS B OKPYXKAIOLLEN CPEIE;

OLICHKH BJIMSHUS XMMHMUYECKOI'O 3arpsi3HEHUS OKPYIKAIOLLEH Cpelbl Ha OPraHHU3M 4YeJIOBEKa U
JIPYTUE )KUBBIE OPTaHU3MBbIL;

6e3omacHoi paboTHI C BelleCTBaMU B 1aOOpaTOpUH, OBITY M Ha MIPOU3BOJICTBE;

OonpeaACiICHUA BOSMOKXHOCTHU IIPOTCKAHUSA XUMUYICCKHUX HpeBpaH_ICHI/Iﬁ B PpAa3JIMYHBIX YCIOBHAX
" OLICHKH X HOCHGHCTBHﬁ;

pacCrio3HaBaHUA U I/II[CHTI/I(i)I/IKaLII/II/I Ba)KHEMIITNX BCHICCTB U MaTCPUAIIOB,
OIICHKH Ka4E€CTBa MU THEBOM BOJbI U OTACIIBHBIX MUIICBLIX ITPOJIYKTOB;

KPUTHYECKON OILIEHKA JOCTOBEPHOCTH XMMHYECKOW WH(OpMalMK, TOCTyMalomen w3
Pa3IMYHBIX HCTOYHHUKOB.



4. Ilepeuenv yuedoHO-Memooduueckoz20 odoecnevueHus

Yueonuku:

Pymutuc T'E., ®enpaman @.I'. Xwumwusa: Opranudeckas xumus. OCHOBBI 00IIEH XUMHH
(O606menne wu  yrayOneHue — 3HaHWK):  ydeOHmk  gma 11 kjacca
0011e00pazoBaTenbHbIX yupexaenuid. — M.: [IpocBemenue, 1999

INabpuensa O.C. Xummsa. 11 kmacc: ydeOHHMK 111 oOmmieoOpa3oBaTeIbHBIX YUPESKICHUN /
O.C.I'abpuensH, I'.I".JIpicoBa. — 5-¢ u3a., crepeorur. — M.: JIpoda, 2005.

Jlumepamypa ona yuumensn:

O.C.I'abpuensiH mporpamma Kypca xumuu uist 8 — 11 kiaccoB 00meo0Opa3oBaTenbHBIX

YUpEKACHUM.

Panenxwmii «/Iunaktnueckuit Marepuai mo xumuu g 10 — 11 kimacco»

Panenkuii «/lupaktuueckuit MaTepuan no xumuu 1uig 11 kimaccos»

3yeBa, ['apa «KoHTpoNbHBIE U TPOBEPOUYHBIE PAOOTHI IO XUMHI)

Bbpetirep. Xumus 11 kirace, noypo4dHbI€ TUIAHBI.

INabpuensu O.C., JIsicoBa I'.I'. Xumus, 11 kmacc. MeTonuueckoe mocooue
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Tabauuywr:
o  Ilepmonmueckas cucrema xumudeckux 3ineMeHToB J1.11.Menneneesa.
O  DJNEKTPOXUMUYECKUH PsAJl HAIPSIKEHUN METAIJUIOB.



