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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XuMHM Ha YPOBHE CpeHEro 001Iero oopa3oBaHus pa3paboTaHa Ha OCHOBE

- @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 o6pa3oBanuu B Poccuiickoii
denepanuny;

- mpukasza Munncrepcrsa npocserienus PD or 12 asrycra 2022 1. Ne 732 "O BHeceHHH

U3MEHEeHUN B (enepaibHbld TOCYJapCTBEHHBINM 00pa3oBaTeNbHbIM CTaHIAPT CPeaHEro oOILIero

o0pa3oBaHMs, YTBEP)KICHHBIM MpHUKa3oM MuHHUCTEpCTBa 00pa3oBaHMsl W Hayku Poccuiickoit

Oenepanun ot 17 mas 2012 1. Ne 413",

— npuka3za MunnpocsemnieHus ot 18.05.2023 Ne 371 «O6 yrBepxkaeHuu deaepaibHOn
00pa30BaTeNbHON MPOTrPAMMEBI CPEIHETO 00IIero 00pa3oBaHUY;

— npukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O6 yrBepxkaeHuu [lopsiika opraHu3auu u
OCYILIECTBIICHUS 00pa30BaTEIbHON JESTEIbHOCTH IO OCHOBHBIM 00111€00pa30BaTeIbHBIM
nporpaMmam — o0pa3oBaTEIbHBIM IPOTPaMMaM HayaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0 U
cpemHero o0Iero oopa3oBaHus»;

—  KOHIICTIIHMH MPenoaaBaHus Y4eOHOTO MpeaMeTa « XUMUS;

— CI1 2.4.3648-20 «CaHuTapHO-3MHIEMHOIOIHYECKHE TPEOOBAHUS K OPraHU3aIMsIM BOCTIUTAHHS
1 00yueHusl, OTIbIXA U 03[JOPOBIICHUS JETEH U MOJIOJICKH», YTBEPHKICHHBIX IOCTAHOBICHHEM
[JIaBHOT'O caHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «I'urneHn4ecKkrue HOPMATHUBBI U TPEOOBAHMS K 00€CIICUECHUIO
0e30omacHOCTH | (MiIu) O€3BPEIHOCTH IS YeIoBeKa (PaKTOPOB cpebl OOMTAHU,
YTBEPKICHHBIX IOCTAHOBJICHUEM TIJIaBHOTO caHUTapHOro Bpayda oT 28.01.2021 No 2;

— y4eOHOro IuIaHa OCHOBHOTO 0011ero oopa3zoBanus, yTBepxkaeHHoro npukazom MbOY COIII
Nel 1. Boctounsii ot 31.08.2023 Ne 143;

— deaepanbHO paboyeit MporpamMMbl IO YICOHOMY TIPEIMETY «XHUMHUS.

OcCHOBY NHOJXO0/0B K pa3pabOTKe MporpaMMbl MO XUMHM, K ONpeAeieHHI0 oOIiel crpareruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHS, 00YyJaAIOMIUXCSI CPEICTBAMH YI€OHOTO npeamera «Xumusi» s 10—
11 xymaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHLeNTyanbHble nojoxenus OIrOC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeNIel, COAep)KaHus, pe3ylbTaToB OOydeHUs U TpeOOBaHUI K YpPOBHIO
IIOATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHME, MOJTydyaeMOe BBITYCKHHUKAMU OOIe00pa3oBaTeIbHON OpraHu3alliy,
ABIISICTC HEOThEMJIEMON 4YacTbio HUX 00pa3oBaHHOCTH. OHO CIYXHT 3aBEpLIAIOIIMM 3TaroM
peain3alyy Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYILNX LETOCTHON
CHUCTeME XHMHYECKOTO OO0pa3oBaHMs. OTH LEHHOCTH KacaloTcs II03HAHHWA 3aKOHOB MPUPOJBI,
(bopMHpPOBaHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYphl UEJIOBEKA, a TAKKE dKOJIOTUYECKH 00OCHOBAHHOTO
OTHOIIEHHMS K CBOEMY 3/I0pOBbI0 M MpHUPOJHON cpene. Peanusyercss xumuueckoe oOpa3oBaHHE
o0ydJaronuxcsi Ha YpoBHE cpeaHero oOiiero oopa3oBaHusl CPeICTBAMHU yueOHOTO mpeaMera «XuMus,
cojiepKaHue U MOCTPOEHHE KOTOPOTo OMpeesieHbl B IPOrpaMMe 110 XUMHUH € YIETOM CHEU(PUKN HAYKU
XUMHH, €€ 3HaYeHHs] B NO3HAHUM IPUPOJBI U B MaTepUaIbHOW >KM3HHM OOLIECTBA, a TaKXKe C YUYETOM
o0IIKX Le’el U MPUHIMIIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSTHHE CHUCTEMbI CPETHEr0 OOIIEro
oOpasoBanus B Poccuiickoit denepanun.

XuMHs Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0coOyl poJib B COBPEMEHHOI
[MBWIN3AIIMK, B CO3JaHMM HOBOW 0a3pl MaTepuaibHOW KyiIbTypbl. OHa BHOCHT CBOW BKJIQJ B
¢dbopMHpOBaHKE PAIMOHAIBHOTO HAYYHOI'O MBIIIJICHHS, B CO3JaHUE IIEJIOCTHOTO MPEACTaBICHUs 00
OKpY’KaloIlleM MHpe KaK O €IUHCTBE MPHUPOJABI U YelIoBeKa, KOTopoe (OpMUPYETCS B XMMHH Ha OCHOBE
IIOHMMAaHHUs BEIIECTBEHHOIO COCTAaBa OKPY’KAOIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOECHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHUS.

TecHO B3auMOJEHCTBYSI C JIPYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHUS CTaja HEOThEMJIEMOU
4acTbI0 MUPOBOH KYJIbTYpbl, HEOOXOAMMBIM YCJIOBUEM YCIEIIHOTO TPyAa M >KM3HHM Ka)J0ro 4ieHa
obmectBa. CoBpeMeHHass XUMHs Kak HayKa CO3MJaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTHIl



HampaBjIeHa Ha pPELICHHE TNOO0AIBbHBIX MPOOJIEeM YCTOHYMBOTO Pa3BHTHSI YEOBEUYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOU, TTUIIEBOM, YKOJIOTHYECKON 0€301TaCHOCTH U OXPaHBI 3JI0POBBSI.

B cooTBeTcTBHM ¢ OOLIMMH LETSIMH M IPUHIMIIAMH CPEIHEro o0I1ero oopa3oBaHus COIEpIKaHUEe
npeameta «Xumus» (10—11 kiacchl, 0a30BbI YPOBEHb M3YyUCHHUS) OPUCHTHPOBAHO MPEUMYIIECTBEHHO
Ha  OOLICKYJIbTYPHYIO  IOATOTOBKY  OOy4YalOmMXCs, HEOOXOAMMYIO UM Ui  BBIPAOOTKH
MHUPOBO33PEHYECKMX OPHEHTUPOB, YCIELIHOIO BKIIOYEHHS B HKHU3Hb COLMYMa, IPOJOKEHUS
00pa3oBaHMs B Pa3IMYHBIX 00JIACTIX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocTaBisOIUMY NIpeIMeTa «XUMUs» SBIAIOTCA 0a30Bble Kypchl — «OpraHuyeckasl XUMHs» U
«O0mas u HeopraHuyeckass XHMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAaHUI 10 HEOPraHMYECKOM XMMHHU (C BKJIIOUYEHHEM 3HaHUM U3
o0mmeil XUMHHM) U OpraHuveckoil xumuu. PopMHpOBaHHE NAHHONW CHCTEMBl 3HAHUW TPU WU3YYCHUHU
npeamera o0ecreynBaeT BO3MOKHOCTb PACCMOTPEHNUS BCETr0 MHOT000pasys BEIIECTB HA OCHOBE OOLIUX
MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkanus KypcoB — «Opranudeckas XuMus» 1 «O011ast 1 HeOpraHu4ecKask XuMUs»
copMHpoBaHa B MpOrpaMMe IO XMMHH Ha OCHOBE CHCTEMHOIO MOJX0/Ja K M3YYEHHUIO y4eOHOTO
MaTtepuaga U OOYCIIOBI€HAa MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMM Ha ONpenenEHHBIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOW XMMHH BEILECTBA PACCMaTPUBAIOTCS Ha YPOBHE
KJIACCUYECKOH TEOPUU CTPOEHHSI OPraHMUECKUX COCIMHEHHH, a TaKXkKe Ha YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX MPEJCTaBICHUH O CTpoeHMM BemiecTB. CBeleHHs 00 M3ydaeMbIX B Kypce BeIIeCTBax
JAl0TCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JI0 CJIIOKHBIX OMOJIOIMYECKH aKTHBHBIX coelluHeHuH. B kypce
OpPraHUYECKOM XUMHH IOJy4aroT pa3BUTHE C(OpPMUpOBAaHHBIE HAa YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs IIEpBOHAYAIIbHBIE MIPEJCTABICHUS O XMMUYECKOH CBS3HU, KJIaCCU(UKALMOHHBIX IPU3HAKaX
BELIECTB, 3aBUCMOCTU CBOMCTB BELECTB OT UX CTPOEHUS, O XUMHUECKON pPEaKLIUH.

ITox HOBBIM YIJIOM 3peHMsl B IpeaMeTe «XUMHUsD» 6a30BOr0 YpOBHS pacCMaTpPUBAETCS U3yUCHHBII
Ha YpPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHUs TEOPETUYECKUI MaTeprail U PaKTOJIOTUYECKUE CBEACHUS O
BEIIECTBAaX M XUMHUUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOLas u HeopraHu4ecKass XUMHUs»
00y4aromuMCsl TIPEIOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HAUEHHE MEPUOJNYECKOTO 3aKOHA C
OO0IIETEOPETUYECKUX M METOAOJIOIMYECKHX TMO3ULUM, INIy0XKe HOHATh HCTOPUYECKOE H3MEHEHHE
(GYHKIUH 3TOTO 3aKOHA — OT 0000IIaOMIEH 10 OOBSICHSIIOIICH U TPOTHO3UPYIOIICH.

Envnas cucreMa 3HaHMH O BaKHEHIIMX BEILIECTBAX, MX COCTaBE, CTPOEHUHM, CBOWCTBAaX M
NPUMEHEHHUH, a TaKXKe O XMMHMYECKUX pPEaKIUsX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX HPOTEKaHUs
nononHsercs B Kypcax 10 n 11 kimaccoB aeMeHTaMH COEP KaHMsI, UMEIOIMMU KYJIBTYPOJIOTHUECKUN 1
MPUKJIAJHON XapakTep. OTH 3HaHMSI CHOCOOCTBYIOT MOHHMMAHHIO B3aUMOCBSI3M XMMHH C JPYTHUMHU
HayKaMH, PpacKpbIBalOT €€ poJib B IIO3HABATEIIBHOM W IPAKTUYECKOW NEATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCHUTAHMIO YBAXXEHHSI K IPOLECCY TBOpYECTBA B 00JACTH TEOPUU U MPAKTHUECKUX
NPUIOKEHUH XHMMHHU, TOMOTAalOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XMMHEH, KpUTHUECKHU OCMBICIMBATh UH(POPMALIMIO U IPUMEHSTH €€
IUI TIOTIOJIHEHUS 3HAHWM, PELICHMs] MHTEIUIEKTYaJIbHBIX U DKCIIEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3aj1a4d. B enom coneprkanue yueOHOro npeaMera «XUMHUsH JaHHOTO YPOBHS U3y4EHUSI OPUEHTHPOBAHO
Ha (popMHUpPOBaHHE Yy 00YHaIOIUXCS MUPOBO33PEHYECKONH OCHOBBI JUIsl MOHUMaHUs (uinocodckux uaet,
TaKMX KaK: MaTepHajJbHOE EIMHCTBO HEOPIaHWYECKOTr0 M OPraHMYECKOro MHupa, O0YCIOBIEHHOCTH
CBOMCTB BELIECTB MX COCTaBOM M CTPOCHHEM, II03HABAEMOCTb IPUPOJHBIX SBICHHUHA IIyTEM
OKCIIEPUMEHTa U pElIeHUs MPOTUBOPEUYMl MEXIy HOBBIMM (QakTaMH M  TEOPETUYECKUMU
NPENOChIIIKAMH, OCO3HAHUE POJIM XUMHHM B PELICHHM 3KOJIOTMYECKHX MpoOiieM, a Takke MpodiieM
cOepeKeHUsI SHEPTeTHUECKUX PECYPCOB, ChIPbsI, CO3/JaHMsI HOBBIX TEXHOJIOTHI U MaTEpHUAaJIOB.

B muane pemieHus 3agad BOCIUTAHMSA, PA3BUTHS U COLHMATU3AIMHM OOYYAIOIIMXCS TPHUHSATHIE
IpOrpaMMOil MO XUMHUHU TOAXOAbI K ONPEICJICHUI0 COJEp)KaHUsS M TOCTPOEHHs IpeaMera
npeaycMaTpuBaloT (OPMHUPOBAHUE YHHUBEPCAIBHBIX YU€OHBIX NEHCTBUIN, UMEIOIIMX 0a30BO€ 3HAYCHHE
JUIS pa3IMYHbBIX BUJIOB ACSTEILHOCTU: PEIeHUs Tpo0sieM, MOUCKa, aHallu3a U 00paboTku HHpopManuu,
HEOOXOAUMBIX JUIsI TMPHUOOPETEHUsl OIbITa MPAKTHUYECKOM W MCCIeI0BATENbCKON JIeATENIbHOCTH,
3aHMMAIOIEN Ba)KHOE MECTO B TO3HAHUH XUMUHU.



B mpakTtuke mpernopaBaHusi XMMHM KaK Ha YPOBHE OCHOBHOTIO 00Iero odpa3oBaHus, Tak M Ha
YPOBHE CpPEAHEro o0Iero oOopa3zoBaHUs, NPHU ONPENEICHUN COAEPKATEIbHOW XapaKTepUCTUKHU Lienen
U3Y4YEHHs] TIpeAMETa HaIpaBJICHUEM IEPBOCTENEHHOW 3HAYUMOCTH TPAJULMOHHO NPU3HAETCS
(bopMHpOBaHHE OCHOB XUMHUYECKOM HayKH Kak 00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM
JESITEIbHOCTH YE€JIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOH KyJabTypbl. C METOAMYECKON TOUYKU
3peHMsI TAKOM MOJIXO/1 K ONPENIEICHUIO 1ieNIeil H3y4yeHus MpeMeTa SBISETCs BIIOJIHE OIPAaBJaHHbIM.

CornacHo MaHHOM TOYKE 3pEHUS TIABHBIMH LIESIMU M3Y4eHUS mpeaMera «XUMHsD» Ha 0a30BOM
ypoBHe (10 =11 ki1.) sBISAIOTCS:

o (dbopMHpOBaHHE CHUCTEMbl XUMHUYECKUMX 3HAHUH Kak BaKHeHIell cocrapistomen
€CTeCTBEHHO-HAyYHOW KapTHMHBI MHpa, B OCHOBE KOTOpPOH JieKaT KIIOYEBblE  IOHATHS,
(byHIaMeHTalIbHBIE 3aKOHBI M TEOPUH XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IOHMMaHHE
CYIIIHOCTH JOCTYIHBIX 00OOIIEHUII MHPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMJIEHHE C UCTOpHUEH HuX
pa3BUTHA U CTAHOBJICHMUS,

o (dbopMHpOBaHKE U pa3BUTHE INPEICTABICHUI O HAyyHBIX METO/AX IO3HAHUS BELIECTB U
XMUMHUYECKHUX PEeaKLni, HEOOXOIUMBIX [yl IPHOOPETEHNsI YMEHUI OPUEHTUPOBATHCSA B MUPE BELLECTB U
XUMHUUYECKUX SIBJICHUH, UMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKOMN U ITOBCEIHEBHOM JKU3HH;

J pa3BUTHE YMEHHUH U CHOCOOOB JIEATENBHOCTH, CBS3aHHBIX C HaOJIOJEHUEM H
OOBSICHEHUEM XHMMUYECKOIO SKCIIEPUMEHTa, COOIIOJEHUEM IMpaBUi 0€30MacHOro oOpalleHus C
BELIECTBAMH.

Hapsny ¢ »tuM, colepareibHas XapaKTepUCTHKa Iefell M 3ajauy M3ydyeHus IpeaMmera B
[IporpaMMe MO XHMMHUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMH B
cucreMe cpeaHero odbmero oOpasoBaHus. CerogHs B IpeNoJaBaHUMM XUMHM B OOJbLICH CTerneHH
OTHAETCSl TPEANOYTCHHE MPAKTUYECKON KOMIIOHEHTE COZEp)KaHus OOY4eHHUs, OPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 00I11€00pa30BaTeIbHOM OpraHu3alluy, BiIaJCIOIIero He HabopoMm 3HaHUil, a
(yHKIMOHATIBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMU M YMEHHUSMHU aKTUBHOTO IOJIYYEHHs 3HAHUH H
IPUMEHEHMS UX B PEalbHOM KU3HU JUIsl PELICHUs IPAKTUYECKHX 3a/1a4.

B cBs13u ¢ 3TUM npu u3yueHuu mnpeaMera «XHUMHS» JOMUHUPYIOLIEE 3HAUEHHE MPUOOPETaoT
TaKue LEeIH U 337a4M, KaK:

amanTanus OOyJarIuXcs K YCIOBUSM TUHAMHYHO Pa3BHUBAIOLIETOCS MHpa, (HOpMUpPOBaHHE
MHTEJUIEKTYaJbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aM0OOpa3oBaHHIO, COTPYIAHHUYECTBY,
CaMOCTOSITEIbHOMY HPHUHSITHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsIX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

(dbopMupoBaHHe y OOydarolIUMXCsl KIIOYEBBIX HABBIKOB (KJIOYEBBIX KOMIETEHIIMI), MMEIOLINX
YHUBEpCAJIbHOE 3HAUEHHE Ul PA3JIMYHbIX BUOB JACATEIbHOCTU: PELICHUs POoOIeM, OUCKA, aHaI13a 1
00paboTKu MHpOpMaIUU, HEOOXOAUMBIX ISl IPUOOPETEHHSI ONBITA IEATEIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B MO3HAHMM XMMHH, a TAKXe JUIsl OLEHKH C MO3UIMHA HKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIHUSHUS BEIECTB U XUMUYECKHUX IIPOIIECCOB HA OPTaHM3M YeJIOBEKA U PUPOJIHYIO CPENY;

pa3BUTHE TO3HABATENbHBIX HMHTEPECOB, HMHTEUIEKTYalbHbIX M TBOPYECKHX CIOCOOHOCTEH
00yyaroluXxcsl: ClIOCOOHOCTH CAMOCTOATEIBHO PUOOpETaTh HOBBIE 3HAHUS MO0 XMMHUU B COOTBETCTBUU
C JKM3HEHHBIMU MOTPEOHOCTSAMH, HCIIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTMH JUIs
MOKCKA U aHaIn3a y4eOHON 1 Hay4YHO-TIONYJIpHONW HH(OPMAaLU XUMUYECKOTO COAEepKAHMUS;

¢dbopMHpoBaHHE U pa3BUTHE y OOYYAIOUIMXCS ACCOIMATUBHOIO M JIOTMYECKOI'O MBIIUICHUS,
Ha0JI0/1aTENbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, MPU
IJIAHUPOBAHUM U IIPOBEJEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIUTAHHE y OOydaromuxcs yOeKIEHHOCTH B T'YMaHUCTHYECKOW HANpPaBIIEHHOCTH XUMHH, €€
BOXHOH POJIM B PELICHUU TII00AJIBHBIX MPOOJIEM PallMOHAIBHOTO MPHUPOJIOIOIB30BaHMS, TOTOIHEHUS
SHEPreTHUECKUX PECYpPCOB M COXPAaHEHHUs MPHUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH
0epe’KHOr0 OTHOILIEHUS K PUPOJE U CBOEMY 3/10POBBIO, a TAKXKE MPUOOPETEHUS OIbITA UCTIOIb30BAHUS
MOJIYYEHHBIX 3HAHUH Ui NPUHSTHUS TPAMOTHBIX PEHICHHH B CUTYyalUsX, CBSI3aHHBIX C XMMHYECKUMU
SIBJICHUSIMU.



B yuebHOM mane cpegHero oouiero oopa3zoBaHus IpeaMeT «XUMUsS» 0a30BOr0 ypOBHS BXOIHT B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HAYUHbBIE TPEMETBI».

OO1m1ee ynca0 4acoB, OTBEAEHHBIX JJIS U3YYEHUS] XUMHUH, Ha 0a30BOM YpOBHE CpeIHEro oOIIero
oOpazoBanus, coctaBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 kmacce — 34 gaca (1
4ac B HEJIEIIIO).

COJAEP)KAHUE OBYYEHUA 10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHH

IIpenMer OpraHMYECKOM XUMHUU: €€ BO3SHMKHOBEHME, PAa3BUTHE M 3HAYCHHE B IIOJIYYCHHH HOBBIX
BELIECTB M MaTepuayoB. Teopus CTpOeHHs OopraHuyeckux coeauHeHuid A. M. ByrnepoBa, €€ OCHOBHBIE
nojsioxkeHust. CTpyKTypHble (OpMYJIbl OPraHUYeCKUX BelecTs. ['omomorus, nzomepusi. XuMu4eckas CBs3b B
OpPraHUYECKUX COEAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

IIpencraBnenne o KiIacCUpUKALMM OpraHWYECKUX BemlecTB. HomeHkiaTypa oOpraHMYecKux
COCIUHEHUI (CHUCTeMaTHyecKas) W TpUBHUAJIbHBIE Ha3BaHUS BAKHEHUIIMX NPEICTaBUTENIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

DKcrepuMEHTAJIbHBIE METO/bl U3YUYEHHs BELIECTB U UX MPEBpAIIECHUN: 03HAaKOMJIEHHE C 00pa3lamu
OpPraHMYECKUX BEILECTB U MAaT€pUalaMU Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJI OPraHUYECKHUX BEILECTB,
HaOJIOICHNE W ONHMCAaHHWE JEMOHCTPALMOHHBIX OMBITOB IO IMPEBPAIIECHUIO OPraHMYECKUX BEIIECTB IPH
HarpeBaHuu (IiaBjieHue, OOyTrJIUBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN psaAx. MeTaH M 3TaH — IPOCTEHIINE NPEACTABUTEIN
AJIKaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peaKkIuy 3aMeIIeHHsI M TOPEHUs ), HaXOXKIEHHE B IPUPOJIE,
IIOJIyYE€HUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHHE, TOMOJOIMYECKMH psf. OTWIEH W NpPONWIEH — HpocTeiiune
NPEJICTaBUTEIN  QJKEHOB:  (u3Mueckue W  XUMHUYECKHE CBOICTBa  (peakuuu  THIPUPOBAHUS,
raJIor€HUPOBAHUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLlin), I0JIy4€HNE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIINE XMMHUYECKHE CBOICTBa
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTMYECKMH psala. ANETWIeH — NpocTeHiuit
MIPE/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (PU3NUECKHE U XMMHUECKHUE CBOICTBA (peakuu THIPUPOBaHMS,
raJJOreHUPOBaHUS, THAPATAllUK, TOPEHUS ), TOJTYyUSHHUE U TPUMEHEHHE.

Apensl. benzoun: coctas, cTpoeHne, Gu3NYECKue 1 XUMUYECKHE CBOWCTBA (peaKklMK raJloreHUPOBaHUS
U HUTPOBAHU), MOJyY€HHE U TpUMEHEHue. lonyon: cocmas, cmpoenue, @uauyecKue u XumuyecKue
ceolicmea (peakyuu 2an02eHUpPOBanus U HUMPOBanus), noaydyenue u npumerenue. TOKCUUYHOCTb apEHOB.
I'enernyeckas CBs3b MEXAY YIVIEBOJOPOAMH, IPUHAJIEKAILIUMHI K Pa3IMUHbIM KJIaccaM.

[IpupoaHble UCTOUHUKH YTaeBO10poAoB. IIpuponHselil ra3 u nonytHele HedTaHbIe ra3sl. Hedth u eé
npoucxoxaeHue. CrnocoObl nepepaboTKH HEPTU: MEPEroHKa, KPEeKUHI (TEePMHUYECKUH, KaTaaUTHYECKUi),
nupoau3. [Ipoaykrsl nepepaboTku He(TH, UX NPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITy. KaMeHHBI
yroJib U IPOAYKTHI €ro rnepepaboTKH.

DKcrnepuMeHTaIbHbIE METObl M3YYEHMsI BEIIECTB M MX MpEBpallleHUui: 03HaKOMJIEHHE ¢ 00pasliaMu
[UlacTMacc, KaydykoB U pe3uHbl, Komekiuu «Hedts» u  «VYromb», MoJenupoBaHHE MOJEKYI
YIJEBOJOPOAOB M TaJIOT€HONPOU3BOJIHBIX, MPOBEACHHE NPAKTUYECKOW pabOThl: MOJIyYeHUE OSTUJIEHA U
U3y4YEHUE €ro CBOMCTB.

Pacuérnebie 3anaun.

Bblunciienuss 1Mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYeCTBa HCXOIHOTO
BEUIeCTBA WJIM MPOAYKTa PEaKlUu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kucnopoacoaep:xamye oprannyeckne coeinHeHUs!



[IpenensHble OJHOATOMHBIE CIHMPTHI. METaHON M 3TAaHON: CTPOCHHE, (U3UUYECKUE M XMUMUYECKHE
CBOMCTBA (peaKI1K ¢ aKTUBHBIMU METaJlIaMH, TaJIOr€HOBOJOPOJaMH, TOpEeHUE), IpuMeHeHne. Bogopoansie
CBSI3U MEXKIY MOJIEKYJIaMU CIIUPTOB. J[efiCTBHE METaHOJIa M STAaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€ CHUPTHI. OTWJICHIVIMKOJIb W TJULEPUH: CTPOEHUE, (PU3MUECKHe U XUMUYECKHE
CBOWCTBa (B3aMMOJICHCTBHE CO IIEJIOYHBIMA METajUlaMH, KadeCTBEHHas peakiHs Ha MHOTOATOMHBIC
cnupThl). JlecTBUE HAa OpraHu3M uyesoBeka. [IpuMeneHue rauneputa u STUICHIVINKOJIS.

@deHoM: CTPOEGHUE MOJIEKYINBl, (U3NYECKHEe W XUMHUYECKHe CBoicTBa. TokcHMYHOCTH (eHona.
[Ipumenenue denomna.

Anpnerunpl U kemowuvi. DOpManbIeruj], aueTalbICTHA: CTpOeHHE, (U3NYECKHEe U XHUMHUYECKHE
CBOMCTBA (PEaKLMU OKHCIEHUS U BOCCTAHOBIIEHUS, KAUECTBEHHbBIE PEAKLIMH ), IOTYYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIEC TpeAeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHas KUCIOTBI: CTPOCHHE,
¢du3nyeckue U XMMHYECKHE CBOMCTBa (CBOMcTBa, oOIMe Ul Kiacca KUCIOT, peakuus 3Tepu]uKaiin),
nojrydeHue u npumenenue. CTeapuHOBask U OJCUHOBAS KUCIOTHI KaK MPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHCJIO0T. Mbla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOMOLIEE JeiicTBUE.

Crnoxable 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHbIX 3¢upoB. JKupsl
I'maponns xupos. [Ipumenenne sxupoB. bruonoruueckas posb )KUPOB.

VYTraeBoasl: cocTaB, KiIacCU(pHKAIMs YIrIIeBOAOB (MOHO-, IW- W Toiucaxapupisl). [mroko3a —
IPOCTEHIIMIA MOHOCaxXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHMEe U XUMHUYECKHE CBONCTBA
(B3aumogeiicteue ¢ ruppokcuaoMm Meau(ll), okucnenume ammuadHbIM pacTBOpoM okcujaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TJIOKO3bl), HAaXOXJIEHHE B HpPUPOJE, NPUMEHEHHE, OUOJOrMYecKas poJlb.
®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemnosno3a Kak OpupoaHble noiauMepbl. CTpoeHrne KpaxMana U LeuTo103bl. dusnueckue
¥ XUMHUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KAaueCTBEHHAs PEaKIUs C HOJIOM).

DKclepUMEHTAIbHbIE METO/Ibl U3yUEeHUs BELIECTB U UX MPEBpPALICHUI: NpoBeieHue, HabI0IeHue U
OIMCaHME JIEMOHCTPAI[HOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEaKIIUH OJHOATOMHBIX CITUPTOB
(okucnenne staHona okcuaoM wMeau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJICHCTBHE TJIHMIICPUHA C
ruapokcuaoM  Mmeau(ll)), anpnernnoB (okHCIeHHME aMMHAuHbIM pacTBOpoM okcuga cepedpa(l) u
ruapokcuaoM Menu(ll), B3amMopeiicTBHe Kpaxmala ¢ HMOJOM), IMPOBEACHHUE TNPAKTUYCCKON pabOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérneie 3amaumn.

Bbruuciienuss 1Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00BbEMa, KOIMYecTBa HMCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BEIIECTB WU MPOTYKTOB PEAKIINH).

A3oTcozepikaliue OpraHnuecKue CoeIMHEHMS.

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudecKkue coequHeHns. Pu3nveckne 1 XUMHUIECKHEe CBOMCTBA
aMMHOKUCIIOT (Ha puMepe TIulHa). buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTupl.

Benku kak mpupoaHBIE BBICOKOMOJIEKYIISIPDHBIE COeAMHEHUs. [lepBUYHAs, BTOpUYHAS M TpPETHYHAS
CTPYKTypa OenKoB. XMMHUECKHE CBOMCTBAa OENKOB: TMAPOSU3, JE€HATypallus, KAaYeCTBEHHbIE PEaKLUU Ha
OeNKHU.

DKcIepUMEHTAIbHbIe METOJbl M3Y4YEeHHs BEIIECTB W MX IpeBpallleHuil: HaOMI0JeHWe U OIMCaHHE
JIE€MOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIMs OCIKOB TP HArPEBaHWH, [IBETHBIE PEAKIIUHN OEIIKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUSs

OCHOBHBIC TTOHITHS XUMHH BBICOKOMOJIEKYIISIPHBIX COEJIMHEHHI: MOHOMEp, TOJIMMED, CTPYKTYpHOE
3BEHO, CTENEeHb IIOJIMMEpPU3AlluU, CpelHsAs MoJeKyaspHas wMacca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJICKYIISIPHBIX COCTUHEHHUN — TTOTMMEPHU3AIIHsI U TIOJTHKOHICHCAITHSL.

DKcIepUMEHTaIbHbBIE METO/bl U3yYeHHs BEUIECTB U HUX MPEBPALICHUN: 03HAKOMJIEHHE ¢ 00pa3liaMu
MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TTACTMACC, KAyIyKOB.

MeXIpeIMeTHbIE CBA3H.

Peamu3anust MeXNpeaMETHBIX CBsA3€M NpU M3Yy4eHUM oOpraHndeckod xmmuu B 10  Kiacce
OCYIIECTBISICTCS Yepe3 MCIOJNb30BaHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX MOHSATUH, TaKk M IMOHATHUH,
SIBIISTIOIIIMXCSI CHCTEMHBIMH TSI OTACTBHBIX TTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.



OO1ue ecTecTBEHHO-HAYYHbIC OHSATHS: SBIICHHE, HAYYHBIH (pakT, rMIIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, KJIacCU(UKAIHS, TIEPUOTUNIHOCTD, HAOIIOICHHE, U3MEPEHHUE, YIKCIICPUMEHT, MOICTTMPOBAHNUE.

duzuka: marepusi, SHEPTHsi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPreTUIECKHII YPOBEHB, BEIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHUE BENIECTBA, PU3UUECKUE BETUINHBI U CIMHHIIBI UX U3MEPCHUSI.

Bbuonorus: xierka, opranusm, 6unocgepa, 0OMeH BELIECTB B OpraHu3Me, (poTocuHTE3, OMOIOTHYECKH
aKTUBHBIC BellecTBa (O€IKU, YIIeBOABI, )KUPHI, PEPMEHTHI).

['eorpadusi: MUHEPAJIbI, TOPHBIC IIOPOIbI, TOJIC3HBIC UCKOMIAEMBbIE, TOILTHMBO, PECYPCHI.

TexHONOTHS: THINEBbIE TPOIYKTHI, OCHOBBI PAIlMOHAIBLHOTO TIMTAaHHS, MOIOIIKE CpPEACTBa,
JICKapCTBEHHBIC U KOCMETUYECKHE NPeraparhl, MATEPUAIIbl M3 HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC OBLIAS U HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHH

XUMHYECKUH 3eMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs O0O0JIOYKA. DHEPreTHYCCKHE
YPOBHH, NOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- AeMeHThl. OCOOCHHOCTH PACIpPEICIICHHS IICKTPOHOB
0 OpOUTANISIM B aTOMaxX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpallis aTOMOB.

Ilepnonnueckuit 3axkoH u Ilepuonnueckas cucrema xumudeckux annemeHTtoB . M. Menneneesa.
Ces3b nepuoanueckoro 3akona u [lepuoanueckoit cucrembl xumudeckux 3imeMeHToB /. 1I. Menneneesa ¢
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIMIaM M MepuojaM. 3HaYEHUE NEPUOAMYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

CtpoeHue BemiecTBa. XMMHUYecKasi CBsS3b. BHUIIbI XUMHUECKON CBsSI3U (KOBaJCHTHAas HEMOJSpHAas U
NoJIApHasi, MOHHAas, MeTajinyeckas). MexaHu3Mbpl 00pa30BaHUS KOBAJIEHTHOM XUMHYECKOM CBS3U
(oOMeHHBIH M JOHOPHO-aKUENTOpHBINH). Bomopomnas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIIATENBHOCTD.
Crenenp okucieHus. MIoHbl: KaTHOHBI U @HUOHBI.

BemiectBa MOJIEKYISPHOrO M HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTBA.
Tunsl KpUCTAIUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonsTe o qucnepcHbIX cucteMax. MIcTUHHBIE U KOJUIOWIHBIE pacTBOpBl. MaccoBasi 1015 BEIIECTBa B
pacTBope.

Knaccudukanus HeopraHuyeckux coenvHeHuil. HoMmeHknaTypa HEOpraHHMYECKHUX  BEILECTB.
I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAISKAIIMNX K Pa3IMYHBIM KJlaccaM.

Xumnueckas peakius. Kimaccupukanuss XMMUYECKUX peaklMid B HEOPraHWYECKOH M OpraHuYecKou
XUMHH. 3aKOH COXpPAaHEHUS] MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS YHEPTHUH IPU XUMUYECKUX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (hakTopoB. OOpaTHMble peakuuu. XHUMHUYECKOe
paBHOBecHe. PaKTOpBI, BIUAIOIIME HA COCTOSIHUE XUMUYecKoro pasHoBecHs. [Ipunnun Jle HlaTense.

OnexkTponutnyeckas auccoruanus. CuiabHble U ciadble 37eKTpoiauThl. Cpela BOAHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpaabHasi, IEJI0YHAs.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCIIepUMEHTAIbHbIE METOAbl H3YYeHHs BEIIEeCTB W HX NPEBpALleHUH: JIeMOHCTpalus TaOiIuIl
«Ilepuoanyeckas cucrema xumuueckux diemeHToB [[. WM. MeHngeneeBa», wu3ydyeHHE MOJENEH
KPUCTANIMYECKUX PELETOK, HAOJI0JIEHNEe M ONMCaHUE JEeMOHCTPAlMOHHBIX M Ja0OpaTOPHBIX OIBITOB
(paznoskeHue mepokcuia BOAOPOoJa B MPUCYTCTBUU KaTalu3aTopa, ONpeesieHue Cpeibl paCTBOPOB BEILLIECTB
C TIOMOIIbIO0 YHUBEPCATIBHOI'O MHAUKATOPA, PEAKIIMU HOHHOTO 0OMEeHa), MPOBEACHNE MPAKTUYECKON PabOThI
«BnusgHue pa3nuyHbIx GaKTOpOB Ha CKOPOCTh XMMHUUYECKOM peakium».

Pacuérnsie 3amaumn.

Pacuérbl o ypaBHEHUSM XMMHUYECKUX PEAKIIHM, B TOM YHCIIe TEPMOXUMHUECKHUE PACUETHI, pacU€ThI C
HCIOJIb30BAaHUEM TIOHATHS «MACCOBas J0JIs BEIIECTBAY.

Heopranuueckasi xummust

Hemeramnsl. Ilonoxenune nHemeramnos B Ilepuoandeckoil cucreMe XUMHUYECKUX diaemeHTOB JI. M.
MenzaeneeBa M OCOOEHHOCTH CTpOeHHs aromMoB. @DHU3WYECKHE CBONCTBA HEMETAUIOB. AJIJIOTPOIHUS
HEMEeTaJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa 1 yriaeposa).



XUMHUYECKHE CBOMCTBAa BaXKHEHIIMX HEMETAJUIOB (TaJOreHOB, Cephl, a30Ta, ¢ocdopa, yriepoaa H
KpEMHUS1) U UX COeAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

IIpuMeHeHNEe Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUMN.

Meramnsl. Ilonoxenue wmeramioB B Ilepuoguueckoil cucreme xumuueckux siemeHto [ .
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0UYEK aroMoB MeTawioB. OOmme (usndeckue
cBoMCcTBa MeTau1oB. CIUIaBbl METAJJIOB. DJIEKTPOXUMUYECKHUM psAJl HAIPSHKEHUH METAIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAIOB (HATpUid, Kalui, KalbIMil, MarHui, alfOMUHUH, LIUHK,
XpOM, JKeJe30, Me/ib) U UX COeITMHEHUH.

O6mre ciocoObl oy4eHust MeTayuIoB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3Y4Y€HHUs BEIIECTB W MX MPEBPALIECHUN: H3Y4YEHHE KOJUIEKUIUU
«MeTtayuiel W CIUIaBB», OOPa3I[OB HEMETAJUIOB, PEIICHHWE 3KCIEPUMEHTAIBHBIX 3a]a4, HaOMI0JeHUEe U
ONHCaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aWMOJAEWUCTBHE THUIPOKCHUIA ATIOMUHUS C
pacTBOpaMM KUCJIOT U IIEI0UYeH, KaYeCTBEHHbIE PEAKIIMU HA KATUOHBI METAJLJIOB).

Pacuérnebie 3anaun.

Pacuérel Macchl BemiecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIHU
00BEMY OJJHOTO U3 YYAaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Tbl Macchl (00bEMa, KOJUYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMUA U )KU3Hb

Ponp xuMum B oOecriedeHuH SKOJIOTUYECKOH, SHEPTeTUIECKON U MUIIEBON 0€301MacHOCTH, Pa3BUTHU
MeauUuHbL. [[oHsATHE 0 HayYHBIX METOJaX MO3HAHUS BEILECTB U XUMUYECKUX PEAKLIUN.

[Ipencrasnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUICHHOTO MOJYyYEHUs BAXKHEUIIIUX BEUIECTB.

UYenoBek B MUpE BEUIECTB U MAaTEPUATIOB: BaXKHEHIIINE CTPOUTEIbHBIE MaTEPUAIbl, KOHCTPYKLIUOHHBIE
Marepuaibl, KPaCKu, CTEKJIO, KEpaMHKa, MaTepUabl I JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKUE U
MUHEpaJbHbIE YI00peHusl.

XuMHsi U 370pOBbE YETOBEKA: IpaBWia HCIIOJIH30BAHUS JICKAPCTBEHHBIX MpernapaTroB, IpaBUiIa
0€30MacHOT0 HCIIOIB30BAHMS PENapaToB OBITOBOM XUMHUHU B TOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIe CBSI3N.

Peanuzanus MexXnpeaMeTHBIX CBSI3€i MpU M3ydeHHH 0o0IIed U Heopranudeckoil xumuu B 11 kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK M TOHATHMH,
SIBJISIFOLIUXCSI CACTEMHBIMM /17151 OT/AEIIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAy4YHBIH (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJN3, CHHTE3,
KiaccuuKalus, NIepuoAUYHOCTb, HAOII0IEHIE, IKCIIEPUMEHT, MOJISTTUPOBAHUE, U3MEPEHNUE, SIBICHHUE.

®dusnka: Marepusi, DJHEpPrusi, Macca, aTroM, OJJEKTPOH, TMPOTOH, HEHUTPOH, WOH, H3O0TOIl,
PaOaKTUBHOCTh, MOJIEKYJa, YHEPTreTHUECKU YpOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, (PU3NYECKNE BEIIMUYMHBI U €IMHUIIBI UX U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, opraHu3M, SKOCUCTeMa, Onocdepa, Makpo- U MUKPOIIIEMEHThI, BATAMUHBI, 0OMEH
BEIIIECTB B OPTaHHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMbIE, TOTIINBO, PECYPCHI.

TexHomorus: XuMHUYEcKass MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOJACTBO CTPOUTEIHHBIX
MaTepUajoB, CEIbCKOXO3SIICTBEHHOE MPOU3BOJCTBO, MHINEBAs MPOMBIILIEHHOCTh, (hapMmarieBTHUecKas
MPOMBIIIIICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepualoB, JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUS ITPOIPAMMBI 110 XMMHWM HA BA30BOM VPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJbTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS O0YYAIOIIMMHUCS MTPOrPaMM CPETHETO 001ero oopa3oBanusi (JIMYHOCTHBIM,
METANpPEeIMETHBIM U TPEeIMETHbIM). HayuHo-MeTouueckoi OCHOBOW it pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBHM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS MpeaMmera «XHMHs» Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BBIICICHBI CIICTYIOIINE COCTABIISIONINUE:

OCO3HaHHE OOYYAIOIIMMHUCS POCCHUHCKOW TpaXTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITCJIBHOCTH U
CaMOOTIPEICIICHHIO;

HAJIMYME MOTUBAIUK K OOYUCHUIO;

I[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI JIMIHOCTU HA OCHOBE KJIFOYEBBIX IEHHOCTEH M MCTOPHUYSCKUX TPATUIUI 0a30BOM HAYKH
XHMUH;

TOTOBHOCTHb M CIIOCOOHOCTH 06y‘-IaIOHII/IXCFI PYKOBOJACTBOBATLCA B cBOEH ACATCIBHOCTH HCHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, IMPUCYIIUMU
I[EJIOCTHOM CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJINYUC IPABOCO3HAHUA SKOJIOTHYECKOU KYJbTYPBI U CIIOCOOHOCTH CTaBUTh LECJIN U CTPOUTD )KU3HCHHBIC ITJIaHBbI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS MpeaMeTa « XMMHS» JOCTHTAIOTCS B €MHCTBE YUCOHON U BOCIIUTATEIBHOM JIEATEIILHOCTH B COOTBETCTBUU
C T'YMaHHUCTUYCCKUMHU, CONUOKYJIbTYPHBIMH, JYXOBHO-HPABCTBCHHBIMH LICHHOCTAMU U UJCaJIaMU pOCCHﬁCKOFO rpaxiaHCkKoro 06HI€CTB21, MMPHUHATBIMU
B OOIIECTBE HOPMaMHU U IPaBHJIAMH TOBEJCHHS, CIIOCOOCTBYIOIIMMH TPOIIECCAaM CaMOIO3HAHUS, CaMOPa3BUTHUS W HPABCTBEHHOI'O CTAHOBJICHHS
JTUYHOCTH 00yYaIOIIUXCSI.

JIM4HOCTHBIE pPE3yabTaThl OCBOCHUS TpeAMeTa «XUMHS» OTpPakaloT CPOPMUPOBAHHOCTH OIBITA TO3HABATETBHOM M TMPAKTUUYECKOU
ACATCIIBHOCTHU 06yqa}om1/1xcsi 110 p€ain3anu NMpUHATBIX B O6HI€CTB€ HCHHOCTei/JI, B TOM YHUCJIC B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS

0CO3HaHMS 00yYarOIUMUCS CBOMX KOHCTUTYIIMOHHBIX NPpaB U 0053aHHOCTEH, YBaXKCHHS K 3aKOHY U MPaBOIIOPAIKY;

MIPEJICTAaBICHMSI O COLMAIbHBIX HOPMAaX M MpaBUiIaxX MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IESITEIbHOCTH MpPU CO3JIaHMM Y4eOHBIX MPOEKTOB, PEUICHWH Y4YeOHBIX M I03HaBaTEJIbHBIX 3ajad,
BBITIOJTHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHMS, JIOTUKY M apryMeHThl JAPYIHMX NpU aHajdu3€e pa3jIM4yHbIX BHUJOB Y4eOHOM
NesITeNIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUUYECKOMY U HAyYHOMY HaclleJIUI0 OT€YECTBEHHON XUMHH;

YBaKEHHsI K IPOIECCY TBOPYECTBA B OOJACTH TEOPUHM M NMPAKTHUECKOTO NMPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAyKU €CTb
pe3yNbTaT ATUTENIbHBIX HAOMI0IEHUH, KPOMOTIUBBIX IKCIIEPUMEHTATbHBIX TIOMCKOB, IIOCTOSIHHOTO TPYy/1a YUEHBIX U MPAKTHUKOB;
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MHTEpeca M TMO3HABATEIbHBIX MOTHMBOB B IOJYYEHUH M TOCIEAYIOIIEM aHalu3e HH(POpMAlMU O TMEPEAOBbIX IOCTHUKEHHSIX COBPEMEHHOM
OTCUYCCTBEHHOM XHUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OLIEHUBATh CUTYAI[UH, CBSI3aHHBIE C XMMUYECKUMU SIBICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIEC HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHHE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIUI HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEICTBUI
3TUX MIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHMUMAHHUS IICHHOCTEH 3/I0pOBOTO U 0€30MMacHOT0 00pa3a KU3HHU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (hM3HUECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

coOIr0IeHHS TTPaBUII 0€301acHOTO OOPAIICHHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU U B TPYIOBOH JEATEIBHOCTH;

MOHUMAaHUS IEHHOCTH MPAaBHJI UHAUBUAYAIBHOTO M KOJUIEKTHBHOTO O€30MAacHOTO MOBEIEHUSI B CUTYAIUSIX, YTPOKAIOMIMX 3J0POBBIO U KU3HH
JTIIOJICH;

OCO3HAaHUS MOCIEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUS);

5) Tpya0BOIro BoCIMTAHMSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-UCCIIEIOBATEIbCKOM NEATEIBHOCTH, OOIIECTBEHHO IMOJE3HOM, TBOPUYECKOW M IPYIHX BHUAAX
NeSITENIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COI[MANbHON HAMPaBICHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHIO MPO(eccHii pa3InyHoOro posia, B TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHUH;

YBAKEHHSI K TPYAY, JIOASM TPYZAa U pe3yJbTaTaM TPYy10BOH J1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJMBHUIYaJbHOM TpaeKTopuu oOpa3oBaHMs, Oyayuiedl mnpodeccun M peanu3aluud COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3x0s10rMUecKOro BOCIMTAHUSA:

9KOJIOTHYECKH 11e71eCO00Pa3HOro OTHOUIEHHUS K IPUPO/IE, KAaK UICTOUYHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

MMOHUMAaHHUS TJI00AJTBHOTO XapaKTepa SKOJIOTMYEeCKUX MpoOJieM, BIUSHUS 3KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON U COLMATbHON
cpenpbl;

OCO3HaHHUS HEOOXOUMOCTH UCIOJb30BaHUS JOCTHXKEHUN XUMUH ISl PEIIEHUSI BOIPOCOB PAIllMOHATIBHOIO MIPUPOIONOIB30BaHUS;

aKTUBHOTO HENpPUATUS JeWCTBUH, NPUHOCALIMX Bpea OKpYXarolled MpUpPOJHON cpele, yYMEHHUs IPOrHO3UPOBaTh HEOIaronpHsTHbIE
AKOJIOTMYECKHE OCTEACTBHS MPEANPUHUMAEMBIX JIEHCTBUI U MPEAOTBpAIlaTh UX;

HAJINYMS Pa3BUTOTO HKOJOTMUYECKOTO MBILIUIEHHS, SKOJIOTHYECKOM KYJIbTYpbI, ONbITA JESITEIbHOCTH YKOJIOTHYECKO HANPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAaTbCSI MU B MO3HABaTeNIbHON, KOMMYHHMKAaTUBHOM W COLMAIbHOW MPAKTHKE, CIOCOOHOCTM W YMEHHS aKTUBHO MPOTHBOCTOSTh
uaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTU MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKHU;
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MIOHMMAaHMs CIIeNU(PUKN XUMHUH KaK HayKd, OCO3HAHUA €€ posiy B (POPMUPOBAHUH PAIIMOHAILHOTO HAYYHOT'O MBIIICHHS, CO3/1aHUH 1IEI0OCTHOTO
NpeACTaBIeHUs 00 OKpYXKArollleM MHUpE KaK O €IMHCTBE NPUPOABI M YEJOBEKa, B MO3HAHHHM MPUPOAHBIX 3aKOHOMEPHOCTEH M peuieHud MpolieM
COXPAHEHHUS IPUPOJHOTO PABHOBECHS;

yOKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHHU JUISI COBPEMEHHOW IMBHJIM3AIMH: B €€ TYMaHUCTHUYECKOW HAINPABICHHOCTH M BAXHOH POJIH B
CO3/IlaHMM HOBOW 0a3pl MaTepUalbHOW KYJIbTYphl, PELIEHHU IJ00AJbHBIX MPOOJEeM YCTOMUMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM M IKOJIOTHYECKOH 0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, 00ECICUEHUH YCIOBHH YCIICUIHOTO TPyJda M SKOJIOTUYECKH
KOM(OPTHOMH KU3HU KaKI0ro 4jeHa 00IIecTBa;

€CTeCTBEHHO-HAyYHOW TPAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJOB IIO3HAHUS, HCIOJIB3YeMBbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH
UCIOJIb30BAaTh MOJIy4aeMble 3HAHUS AJIS aHAIM3a U OOBACHEHUs SIBJICHUN OKPY)KAIOLIEr0 MUPA U MPOUCXOAAIIMX B HEM M3MEHEHUI, yMEHUS [eJ1aTh
000CHOBAHHBIE 3aKIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI JAHHBIX C LIEJIBIO MOJYYSHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO UCII0JIb30BaTh XMMUYECKHE 3HAHUS JUIsl PELICHUs TPOOJIEM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

MHTEPECa K MO3HAHUIO U HUCCIICN0BATEIIBCKON JEATEIbHOCTH,

TOTOBHOCTU U CHOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHHUIO, K aKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHMH [0 XUMHH B
COOTBETCTBUHM C KU3HEHHBIMU NTOTPEOHOCTAMU;

HMHTepeca K 0COOEHHOCTSM TpyJia B pasjInYHbIX cepax MpodhecCHOHaTbHON 1A TeIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHUS YIeOHOTO IpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus BKIIOYAOT:

3HaYUMBIE i1 (OPMUPOBAHMS MHPOBO33PEHHUS OOYUYAIOUIUXCS MEXAUCHUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAay4YHbIE TOHSTHS,
OTpaXKAOIIKE [EJIOCTHOCTh HAYYHOW KapTHUHBI MHUPa U CIIeNU(DHUKY METOI0B IMTO3HAHHUS, HCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIeCTBO,
SHEprusi, SBIEHHE, MPOIlecC, CHUCTEeMa, HAy4dHbIM (akT, MPHUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHus, HCCIeloBaHUE, HaOIIOJeHHeE,
U3MEpeHHe, SKCIIEPUMEHT U APYTHUE);

yHHUBEpCalbHble y4deOHble JeicTBUS  (MMO3HABATENbHBIE, KOMMYHHKATHBHBIC, pEryJIsSTHBHBIE), obecreunBaioniye (HopMupoBaHHE
(YHKIIMOHATBEHON TPAMOTHOCTH U COITMATILHON KOMIIETEHITMN 00YyJaroIIXCs;

CIOCOOHOCTh OOYyYaloONIMXCA HCHOJB30BaTh OCBOEHHBIE MEXIUCIUIIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHBIC yueOHBIC
JIEWCTBUSA B O3HABATEILHON U COLMAIIBHON MPAKTHKE.

MeTtanpeaMeTHble  pe3ylbTaThl  OTPaKAlOT OBIAJCHHE YHHUBEPCATbHBIMU  Y4€OHBIMU TO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U
PEryIsSTUBHBIMU JIEHCTBUSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH JAeHCTBUAMM:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOSITENILHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEIEIATH IENIH JIeATEeILHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JTOCTHXKCHHS, COOTHOCUTH PE3YNIbTAThl ACATEIHHOCTH C TTOCTABICHHBIMH
LEJISIMU;

WCIIOIB30BaTh MPU OCBOSHWU 3HAHHWKM MPUEMBI JIOTHUYECKOTO MBIIUICHHUS — BBIICIATH XapaKTEpPHbIC MPU3HAKU MOHSATHH W YCTaHABJIMBATh MX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 7Sl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUM;
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BBIOMpATh OCHOBaHUS M KPUTEPHH IS KJIacCU(UKALIMY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHABIIMBATh MPUUYUHHO-CIICICTBEHHBIC CBS3M MEKIY U3YIaeMbIMH SIBJICHUSIMH,

CTPOUTH JIOTMUECKHUE paCCyX JACHUsI (MHIYKTUBHBIC, NEAYKTUBHbIE, II0 AaHAJOTWHU), BBIABIATH 3aKOHOMEPHOCTH U TMPOTUBOPEUUS B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYIUPOBATH BHIBOIBI M 3aKITIOUCHHS,

MIPUMEHSIThH B IPOIIecCce O3HAHMS, UCIIOJIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPEe00Pa30BbIBATH MOIETIbHBIC TPEICTABICHHUS
— XMMHUYECKUH 3HaK (CHMBOJ) 3JIEMEHTa, XUMUYecKas (popmysa, ypaBHCHHE XMMHUYECKON PEaKIMu — MPHU PEIICHUH y4EOHBIX MO3HABATEIBHBIX U
MPAKTUYECKUX 3a/lady, MPUMEHSATh HA3BaHHBIE MOJICJIbHBIC MPEJCTABICHUS JJIsl BBISBICHHSI XapaKTEPHBIX IMPU3HAKOB H3y4aeMbIX BEIIECTB U
XUMHYECKUX PEAKIIUH.

2) 0a3oBblIe HCCJIeA0BaTEeIbCKHE TeHCTBUS:

BIIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYCCKUX PEAKITUH;

(dbopMynpoBaTh LENHU U 33Ja4d MCCIEA0BaHUs, MCIOIb30BATh MMOCTABICHHBIE U CAMOCTOSTEIHHO CPOPMYIUPOBAHHBIE BOMPOCHI B KayeCTBE
WHCTPYMEHTA IMO3HAHUS U OCHOBBI [T (DOPMHPOBAHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIa/IETh HaBBIKAMU CAMOCTOSATEIHHOIO INIAHUPOBAHUS U MPOBE/ICHUSI YUCHUYECKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOIIOAATh 32
XOJIOM TPOIECCa, CAMOCTOSITEIBLHO IPOTHO3UPOBATH €r0 pe3yiabTaT, (POpMYIHpPOBAaTH OOOOIIEHHS M BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yNbTAaTOB MCCIIEI0BaHUS, COCTABIATH 0OOCHOBAHHBINA OTUET O IPOJIEIaHHON paboTe;

MpPUOOpPETaTh OIMBIT YYCHHUYSCKON WCCIEAOBATEICKOM H MPOCKTHOH JIEATEIBHOCTH, TPOSBISITH CIIOCOOHOCT W TOTOBHOCTH K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB PELICHHsI MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO Pa3IMUHbIX METO0OB TO3HAHUS.

3) padora ¢ unopmaunmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(OpManuu (HAYyYHO-TIOMYJSIpHAs JHUTEparypa XUMHUYECKOTO COJEp>KaHus, CIPaBOYHBIC
mocoous, pecypcel HTEpHETA), aHATM3UPOBATh HH(DOPMAIIHIO PA3IMIHBIX BUIOB M (OPM MPEIICTABICHHS, KPHTHYECKU OIICHUBATH €€ JIOCTOBEPHOCTh
U HEMPOTHUBOPEUYUBOCTE;

(hopMyIIpOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIC METOIBI IMPHU IMOUCKE W O0TOOpe WH(GOPMAIUU, HEOOXOAUMOM IS BBITOJHEHUS yICOHBIX
3a/1a4 OMpPeeIEHHOTO THIIA;

MPUOOPETATH OIBIT HCITOJIB30BaHMS HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUN U Pa3JIMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMATBHYIO (pOopMy TpencTaBieHust HHPopMaluu (CXeMbl, TpayKu, TuarpaMMBbl, TAaOIUIBI, PUCYHKU U IPYTHUE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KaUECTBE CPEJICTBA MPHU paboTe ¢ XUMHUYECKOW HH(pOpMAIHel: MPUMEHATh MEKIpeIMETHbIE ((hPU3UUecKue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOIIBI, (hOopMyIibl, aOOpeBHATYpbl, HOMEHKIIATYPY;

WCIIO0IB30BaTh U MPe00pPa30BhIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBiajeHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUIMMU:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl B XOJle JAHWAliora W/WIM JUCKYCCHUH, BBICKA3bIBaTh HJICH, (OPMYIHUPOBATH CBOU
MIPEIJIOKEHUS] OTHOCUTEILHO BBITIOTHEHUS MPEATIOKEHHOM 3a1a4u;

BBICTYIIATh C TIPE3CHTANMEH PEe3ybTAaTOB IO3HABATEILHOM JIEATEITBHOCTH, MOJTYICHHBIX CAMOCTOSTEIHLHO HITH COBMECTHO CO CBEPCTHUKAMU TTPH
BBITIOTHEHUH XUMUYECKOT0 SKCIIEPUMEHTA, TPAKTHYECKON paOOThI MO UCCIIEJOBAHUIO CBOWCTB M3YYaeMbIX BEIIECTB, peATU3aIMi YIeOHOTO MPOEKTa U
(OopMyIIMPOBATh BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHBIX UCCIICAOBAHNN ITyTEM COTIIACOBAHUS TTO3UIIHI B X0J1¢ 00CYKICHHS 1 0OMEHa MHEHUSMHU.

OBi1aieHNe YHHMBEPCAJIBLHBIMH PeryJsiTUBHBIMU 1€ CTBUSIMH:
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CaMOCTOATENIBHO IIAHUPOBATh U OCYLIECTBIISTh CBOKO MTO3HABATENIBHYIO JESATEIBHOCTD, ONpeaensas €€ el U 3a/1a4yd, KOHTPOJIMPOBATh U IO
Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MPEAJIaracéMbIil alrOpUTM JEHCTBUI NPHU BBIMOJHEHUH yUEOHBIX W HCCIIENOBATECILCKUX 3ajad, BHIOMpATh
Hau6osee 3 PekTUBHBINA CrIOCO0 WX pelIeHHsl ¢ y4ETOM MOJIyYEeHUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKHX PEaKIUIX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaIn3a U CAMOOLEHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPaXKatoT:

c(hOpPMHUPOBAHHOCTD NMPEACTABICHUN O XUMHUYECKON COCTABIISIFOIIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, POJIM XUMHUHU B TTO3HAHHUH SIBJICHUI
IPUPOJIBI, B POPMUPOBAHUH MBIIUICHUS U KYIbTYpPhI TUYHOCTH, €€ (yHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM IS PELICHUs MPAKTUYECKHUX 3a/1a4
1 DKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M MPUPOIHON CPEIE;

BJIAJICHUC CHCTGMOﬁ XUMHUYCCKUX 3HaHHﬁ, KOTOpaﬂ BKJIFOYACT: OCHOBOIIOJATaKOIIIUEC ITOHATUSA (XI/IMI/I‘IGCKI/Iﬁ DJIEMEHT, aToOM, E)JIeKTpOHHaﬂ
00oJI0uKa aromMa, MOJIEKyJa, BAIEHTHOCTb, 3JEKTPOOTPUIATEILHOCTh, XMMHUECKas CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpauIEHHAs),
MOJIb, MOJISIPHAsE Macca, MOJIApHBIM O0BEM, YIIepoAHbINH CKeNeT, (PyHKIMOHAIbHAs IpyMNa, paJuKal, U30MEpHs, U30MEPbl, TOMOJIOIMYECKUN P,
TOMOJIOTH, YTJIEBOJAOPOJbI, KHCIOPOA M Aa30TCOJAEp)KAIUE COEIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYIISPHBIC
COCJIMHEHMS); TCOPUU U 3aKOHBI (TEOpHUS CTPOEHUsI Oprannueckux BemiecTB A. M. BytinepoBa, 3aKoH coXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUHW; MHPOBO33PEHUYCCKHUE 3HAHMS, JISKAIIUE B OCHOBE NMOHUMAHUS NMPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHHUH,
(aKTOJIOTHUECKHUE CBEACHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHM W OC30MMaCHOM HCIIOJIb30BAHMM BaKHEUIINX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATCTLHOCTH YEJIOBEKA,

C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ BBISABJIATH XapaKTepHI)IG HpI/ISHaKI/I HOHﬂTHﬁ, yCTaHaBJ'II/IBaTI) HUX B3aUMOCBA3b, UCIIOJIB30BaTh COOTBGTCTBYIOHII/IG
MOHATHUSA MIPU ONMMCAHUU COCTaBa, CTPOCHUS U MPEBPALLEHUN OPraHUYECKUX COETMHEHUI;

c(OPMUPOBAHHOCTh YMEHUN HCIOJB30BaTh XUMHYECKYIO CHMBOJMKY JJIsi COCTaBJIEHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpatiéHHoi) GopMys OPraHMYECKUX BEIIECTB U yPAaBHEHUN XMUMHUUYECKUX PEaKIUi, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB IS
I/IJ'IJHOCTpaHI/II/I UX XUMHUYECCKOTO U HpOCTpaHCTBeHHOFO CTpOGHI/ISI;

chOpPMUPOBAHHOCTh YMEHHH yCTaHAaBIWBATh MNPUHAANIEKHOCTh M3YYCHHBIX OpPraHMYECKHX BEIIeCTB IO HMX COCTaBy U CTPOCHUIO K
onpeneEHHOMY KJIacCy/TPYINe COeTUHEHUN (yTieBOAOPOAbI, KHUCIOPOJ U a30TCOACPIKAIINE COCAMHEHHS, BBHICOKOMOJEKYJISIPHBIC COSIUHEHUS),
JaBaTh UM Ha3BaHuA Mo cuctematudeckoit Homenkinarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE HA3BaHUS OTAETBHBIX OPraHMUYECKHUX BEIIECTB
(BTI/IJ'ICH, nponnneH, allCTUJICH, J3TUJICHIJINKOJIb, l"J'II/IHepI/IH, (1)CHOJ'I, d[')opMaan[emz[, aneTraabacrua, MypaBBI/IHafl KHcCJI0Ta, YKCYCHaﬂ KHCJIOTA,
OJIEMHOBAsI KUCIIOTa, CTEApUHOBAsI KUCIIOTA, TII0K03a, (PYKTO3a, Kpaxmal, eJUI0NI03a, TIUIHH);

c(OPMUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKOM CBSI3U B OPTraHUYECKUX COEIMHEHUSAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI TPHUMEHSTH TIOJOKEHHUs TEOPHH CTpPOeHHUs opraHuueckux BemectB A. M. bytiepoBa nns oObsicHEHHS
3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa W CTPOCHMSI; 3aKOH COXPAaHECHHsI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh COCTAB, CTPOCHUE, GPU3MUECKUE U XUMUYECKHUE CBOMCTBA TUITMYHBIX MPEACTABUTENCH pa3TUIHBIX
KJIaCCOB OpPTraHWYECKUX BEIIECTB (METaH, 3TaH, JTWJICH, MPOMIICH, aneTuieH, OyraaueH-1,3, mermiOyraauen-1,3, OeH30J, METaHOJ, 3TaHOI,
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ATUJICHTJIMKOJb, TIUIEPUH, (EHOJI, aleTalbJACeThu/l, MypaBbHHAsI M YKCYyCHas KHUCIOTHI, TJIIOK03a, Kpaxmal, IeJUTI0JI03a, aMHHOYKCYCHAas KUCIIOTa),
I/IJIJHOCTpI/IpOBaTB I‘CHCTI/I‘-IGCKYIO CBS3b MG)KI[y HUMHN ypaBHCHI/ISIMI/I COOTBCTCTByIOH_[I/IX XUMHUYCCKUX peaKuHﬁ C HCIIOJIBb30BaHHUEM CprKTypHBIX
(opmyu;

c(OPMHPOBAHHOCTH YMEHUS XapPAKTEPH30BATh UICTOUHUKHU YTIIEBOIOPOTHOTO CHIPhs (HE(Th, MIPUPOTHBIN T'a3, yrojb), CIOCOOBI UX MepepadoTKu
1 TIPaKTUYECKOE TPUMEHEHHE MTPOIYKTOB MEepepadOTKH;

c(hOPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHUS 110 XMMHYECKHM ypaBHEHUSM (Macchl, 00béMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIIH
IIpoayKTa p€aKMu 110 N3BCCTHBIM MacCcCe, 06’béMy, KOJIHWYCCTBY OJHOI'O U3 NCXOJHBIX BEIIECCTB UJIU IIPOAYKTOB peaKHI/II/I);

C(bOpMI/IpOBaHHOCTL YMCHI/If/’I BJIaACTH CPICTCMOI>'I 3HaHI/II71 06 OCHOBHBIX MCTOHAAaXx Haquoro IIO3HaHHA, I/ICHOJIB?;yeMHX B XUMHUHU HpI/I I/I3yTICHI/II/I
BCIICCTB U XUMHNUYCCKUX SIBJIEHUU (Ha6J’IIOI[eHI/Ie, HU3MEPCHUE, DKCIICPUMCEHT, MOI[CJIHpOBaHI/Ie), HUCIIOJIB30BATh CUCTEMHBIC XUMHUUYCCKUEC 3HAHUA IJIS1
HpI/IHHTI/ISI peIJ_IeHI/Iﬁ B KOHerTHbIX JKN3HCHHBIX CI/ITyaHI/IHX, CBs3aHHBIX C BCUIECCTBAMHU U UX HpI/IMeHeHI/IeM;

c(hOPMHUPOBAHHOCTh YMEHUH COOJIIOJaTh MpaBUIA IMOJIH30BAHUS XUMHUYECKON MOCYAOW W JIa0OPAaTOPHBIM OOOPYIOBaHHMEM, a TaK)Ke MpaBHIIA
O6paHIeHI/I$I C B€IieCTBaAMU B COOTBETCTBHUU C I/IHCprKIII/IﬂMI/I I10 BBIITOJIHCHUTIO Ha60paT0pHI)IX XUMHWYCCKHUX OIIBITOB,

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IUIAHUPOBATb W BBIIIOJHATH XUMHUYECKUN OKCIICPUMCHT (npeBpameHI/m OpraHN4YCCKHX BCHICCTB IIpHW HAIr'pCBAHUU,
HOJIy‘I@HI/IC OTUJICHA U I/ISYIIGHI/IC €ro CBOﬁCTB, KAuCCTBCHHBIC peaKIII/II/I OPFaHI/IIIGCKI/IX BCIIIECTB, ILeHaTypam/m 6€JIKOB HpI/I HaneBaHI/II/I, IIBCTHBIC
pCaKuu 66J'IKOB) B COOTBCTCTBUHU C IIpaBHJIaMH TCXHHUKH 0€e301I1acCHOCTH Ipu O6paH_IeHI/II/I C BfHmicCTBaMHu H J'Ia60paTOpHHM 060py,Z[OBaHI/ICM,
MPEJCTABIATh PE3YIbTaThl XMMHUYECKOTO KCIIEPHMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEeakIUid M (HOpMyTupoBaTh BHIBOJBI Ha
OCHOBC 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTH YMEHHH KPUTHUYECKH AaHAIM3HPOBATH XMMHUYECKYI0 HH(OpMAIMIo, MOJy4yaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeAcCTBa
MaccoBoi uHpopManuu, IHTepHET U Jpyrux);

c(OPMHUPOBAHHOCTh YMEHHUH COONIOAATH MpaBWiIa SKOJIOTHYECKH IIeJIECO00pPa3HOTO TOBEICHUS B OBITY M TPYJOBOW ICSATEILHOCTH B IIEIISX
COXPAHCHUSA CBOCTO 3J0POBbA U Oprxcanmeﬁ HpHpOI[HOﬁ Cpeabl, OCO3HABATL OITACHOCTb BO3HCﬁCTBHH Ha JKUBBIC OpPTraHU3MBbI OHpe,Z[eJIéHHBIX
OpPraHMYECKUX BEIeCTB, MOHMMas cMblca mokaszatens [1JIK, moscHATh Ha mpuMepax CHocoObl YMEHBIIEHUS M NPEAOTBpAILEHUS UX BPEIHOIO
BO3HCﬁCTBHH Ha OpraHu3M YCJIOBCKaA,

JJIA 06yanOHIHXC$[ C Ol"paHI/I‘-IeHHI)IMI/I BO3MOXHOCTAMHU SIIOPOBBSIZ YMGHI/IG HpI/IMCHHTI) 3HAHUA 06 OCHOBHBIX )IOCTyHHBIX METOAAaX ITO3HAHUA
BCIICCTB U XUMHNUYCCKUX HBJ’IeHHfI;

JUISL CIIENBIX U CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIIONb30BaTh Pelbe(HO-TOUEUHYI0 cucTeMy o0o3HaueHuil JI. Bpaiins s 3anucu
XUMHUYECKUX (POPMYIL.

11 KJIACC

[IpenmeTHble pe3ynbTaThl 0OCBOCHU Kypca «O01as 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUYECKON COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, POJIM XMMHUH B TIO3HAHUU SIBJICHUM
PUPOJIBI, B JOPMUPOBAHUH MBIIUICHUS M KYJIbTYphl TUYHOCTH, €€ (YHKIIMOHATIHHON IPaMOTHOCTH, HEOOXO MO JIJIs peIlIeH s MPaKTHUECKUX 3a71ad
Y 3KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOAHOI cpele;

BJIaJICHUE CUCTEMOW XMMHYECKHUX 3HAHHH, KOTOpas BKIOYACT: OCHOBOIOJIATAIONINE TTOHITUS (XMMUYECKHI 3JIEMEHT, aToM, U30ToI, S-, P-, d-
AJIEKTPOHHBIE OPOUTAII AaTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIECHTHOCTD, AJIEKTPOOTPHULIATETLHOCTh, CTENIEHb OKUCICHHSI, XUMUYECKast
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CBSI3b (KOBaJICHTHAasl, MOHHAs, METAJUIMUecKas, BOJOPOJHAs), KpHUCTa/lIMyecKash peméTka, THUIbl XUMUYECKHX peakIuil, pacTBOp, 3JIEKTPOJUTHI,
HERJIEKTPOJIUTHI, SJEKTPOIUTUUYECKAs JUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTb XMMMUYECKOH pPEaKIMH, XUMUYECKOE PAaBHOBECHE);
TEOPUHU U 3aKOHBI (TEOPHsI ANEKTPOIUTUYECKON AUccoMauy, nepuoanyeckuit 3akon Jl. . MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB, 3aKOH
COXpaHEHHUs U MPEBpALICHUSI YHEPTUU NPU XUMHUUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMHUU, MUPOBO33PECHUYECKUE 3HAHUA,
JIeKaIUe B OCHOBE TOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHX SBJIEHUH, (DaKTOJIOrMYECKUEe CBEJICHUSI O CBOICTBAX, COCTaBe, MOJIYYEeHUU
1 06€301aCHOM HCIOJIb30BAHNHU BaKHEHIINX HEOPTaHMUECKUX BEUIECTB B OBITY U MPAKTHUECKON AEATEIBHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTepHbIC MPU3HAKH MOHATUN, YCTaHABIUBATh WX B3aHMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE
MOHSATHUS MPU ONMMCAHUHM HEOPTAHUYECKUX BEIIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHI MCIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTAaBIEHUS (POPMYJ BEIIECTB M YPAaBHEHUN XUMHUYECKUX PEaKIHil,
cucremarndeckyro HoMeHknatypy (IUPAC) u tpuBnanbHbie Ha3BaHUS OTIIEIHHBIX HEOPTaHUYECKHX BEIICCTB (yrapHbBIN a3, YIIeKUCIIBIN Ta3, aMMHUaK,
raméHasi U3BeCTh, HeranéHas Uu3BeCTb, MUThEBAs COJA, MUPUT U JIPYTHE);

c(OPMHPOBAHHOCTH YMEHUI ONPEAEIIATh BaJICHTHOCTD M CTETICHb OKUCICHHUSI XUMUYECKHX 3JIEMEHTOB B COCTMHEHUSAX PA3IMYHOIO COCTaBa, BU
XUMHYECKOHN CBS3M (KOBaJIeHTHAs, HOHHAs, METAJJIMYECKasi, BOJOPOJIHASI) B COCIMHEHUSAX, TUIl KPUCTAITNYECKON PEMIETKH KOHKPETHOTO BEIECTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAsI, METAJNINYECKasi), XapaKTep Cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX COEANHEHUI;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPHUHAJUJICKHOCTh HEOPTraHMUYECKHUX BEIIECTB IO UX COCTaBY K OMpPENelIEHHOMY KIacCy/Tpymie
COEMHEHMH (ITPOCThIE BELIECTBA — METAJUIBI M1 HEMETAJIbI, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THIPOKCH/IbI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUI pacCKpbIBaTh CMBICT Mepuoanyeckoro 3akoHa /. . MenneneeBa u A€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOMIYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOECHHUE aTOMOB XUMHYECKHX 53JeMeHTOB 1—4 mepuomoB llepuoamnueckoit
CHCTeMbI XMMHU4ecKuX 3neMeHToB [I. V. MenneneeBa, HCIOb3ys MOHSITHS «S-, P-, 0-3JIeKTpOHHBIC OPOUTAIIY, «IHEPTETHUCCKHE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COEIMHEHMI Mo mepuojam u rpymnmnam lleprogudeckoi cucteMbl XUMHUYECKUX
anemenToB /1. . Menjeneena;

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATh) OOIIHE XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KIIACCOB,
MOTBEPK/1aTh CYIECTBOBAHHE T'€HETUUECKOM CBSA3HM MEK/y HEOpPraHMUYEeCKMMHU BEIIECTBAMU C TIOMOIIIbIO YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX
peaxkuumii;

c(OpPMUPOBAHHOCTh YMEHUS KJIaCCU(ULIMPOBATh XMMUUYECKNE PEAKIIMU MO Pa3IMUHBIM MPU3HAKaM (YUCILy U COCTaBY pearupyrolux BeleCTB,
TerIoBoMY 3G (EKTy peakIuu, N3MEHEHUIO CTENeHe OKUCTICHHS SJIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIaCTHIO KaTallu3aTropa);

c(OPMUPOBAHHOCTh YMEHHI COCTaBISATh YpaBHEHHUS peakUWi pa3M4HBbIX THUIOB, MOJIHbIE M COKpAIIEHHbIE YpaBHEHHS pPEaKIHM HOHHOTO
oOMeHa, YUUTBIBasl yCIOBHS, IPU KOTOPHIX STH PEaKIUU UAYT 0 KOHIIA,

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUHU, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTAB pA3IMYHbIX HEOPraHMYECKUX BEIIECTB,
pacno3HaBaTh OINBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX BEUIECTB;

c(OPMUPOBAHHOCTh YMEHHUH pPacCKphIBATh CYIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKLUN MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOTO
OanaHca 9TUX peaKnii;

c(OpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOW peaklIuu OT pa3iMyYHbIX (DAKTOPOB; XapakTep CMEeIEeHUs
XMMHYECKOTO PABHOBECHS B 3aBHCUMOCTH OT BHEIIHETo Bo3aeicTBus (nmpuHimn Jle [laTtense);
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C(OPMHUPOBAHHOCTh YMEHHUIl XapaKTepHU30BaThb XUMHUYECKHE MPOLECCHI, JIEKAIINE B OCHOBE IPOMBIIUIEHHOIO MOJIY4YEHUSI CEpHOM KHCIIOTBHI,
aMMHMaKa, a Takxke c(hOPMUPOBAHHOCTD MPENICTABICHUH 00 OOIIMX HAyYHBIX MPHHLIUIAX U SKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO IPOU3BOICTBA;

C(OPMHUPOBAHHOCTh YMEHUN IPOBOJIUTH BBIYMCICHHMS C MCIIOJIB30BAaHHEM IOHATHUSA «MaccoBas 0N BEIIECTBA B PACTBOPE», OOBEMHBIX
OTHOIICHHUH Ta30B IPU XUMHUYECKUX PEAKIHMIX, MACCHl BEIIECTBA MM 00bEMA ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WM 00BEMY OHOTO
U3 yYacTBYIOIMX B PEAKLUHU BELIECTB, TEIUIOBOro 3 (deKTa peakluy Ha OCHOBE 3aKOHOB COXPAHEHMs MacChl BEIIECTB, NIPEBPAILEHUS U COXPAaHEHUS
JHEPIUY;

c(OPMHPOBAHHOCTh YMEHMH COOJIIOJATh MpaBUia MOJIb30BAHUS XUMHMUYECKONW MOCYAOH U JIaOOPAaTOPHBIM 0OOPYAOBaHMEM, a TAKKE INpaBHIIa
o0pallleHus C BEUIECTBAMU B COOTBETCTBHU C HHCTPYKIUSMH IO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATb M BBIIOJHATh XUMHUYECKUH SKCHEPUMEHT (Pa3jIoKEeHUE IEepOKCcHIa BOJOpPOJa B IMPHUCYTCTBUHU
KaTaJln3aropa, ONpeAeseHHe CPeAbl paCTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIHHOIO MHIMKATOPA, BIMSHUE PA3IHUYHBIX (PAKTOPOB HAa CKOPOCTH
XUMUYECKOH peakluy, peakliui HOHHOro 0OMeHa, KayeCTBEHHbIE peaKlu Ha Cyib(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH AMMOHUS, pEeILICHHE
HKCHEPUMEHTAIBHBIX 3a/a4 10 TemMaMm «Metamie»y u «Hemeramib») B COOTBETCTBHM C TPABWIIAMH TEXHUKH O€30MacCHOCTH IMpPH OOpAIICHUU C
BEIIeCTBAaMM U J1a0OpaTOpPHBIM O00OpYyIOBaHHMEM, HPEICTABIATh pPE3YJbTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (opMe 3amucu ypaBHEHHM
COOTBETCTBYIOILINX PeaKUUil 1 (HOPMYIHPOBATH BBIBOBI HA OCHOBE STHX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCT YMEHHUI KPUTHUYECKH AHAIM3MPOBATH XHMMHUYECKYIO HMH(OpMAIHio, MOJy4yaeMyK M3 Ppa3HbIX HCTOYHUKOB (CpeicTBa
MaccoBOW KOMMYHHUKaIK, UHTEpHET U 1pyrux);

c(OPMHUPOBAHHOCTh YMEHHUI COOJII0AATh MpaBUla 3KOJOIMUYECKH 11€JIeCO00pa3HOro MOBEAECHUS B OBITY U TPYIOBOW AEATENBHOCTU B IIENAX
COXpAHEHHUs1 CBOEr0 370pOBbS M OKPYKAIOLIEH NPUPOAHOW Cpebl, OCO3HABATH OIIACHOCTb BO3JCHCTBHS HA JKUBBIE OPTaHHU3MBbI OIPEHCIEHHBIX
BellecTB, MoHuMasi cMbicn nokazatens I1IK, moscHATe Ha npumepax crocoObl YMEHBIIEHUS U NPEAOTBPALICHUS UX BPEAHOTO BO3AEHCTBHS Ha
OpraHu3M 4YeJI0BEKA;

U1 0OY4aIOIIMUXCSl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbsI: YMEHHME NMPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS
BEILIECTB U XUMUYECKHX SIBJICHUH;

JUIS CJEMBbIX U CIa0OBHUIAIIMX OOYYAIOLIMXCSA: YMEHHE HCIIOJIb30BaTh PeIbepHO-TOUEUHYIO cucTeMy oOo3HaueHuid JI. Bpaing mis 3anucu
XUMHUYECKUX (HOPMYII.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N KosnuuyectBo yacos DJIEKTPOHHbBIE
[
wn B HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI B K 0. (uudposbie)
cero .P. P. o0pa3oBaTesbHbIE Pecypchl
Pasznea 1. TeopeTuyeckue OCHOBbI OPraHUYECKOM XMMUM
1 IIpenmer opranndeckoit xXumuu. Teopust CTpOCHUsT OPraHUYECKUX 3
! coequuenuit A. M. bytiepoBa
Hroro no pazaeny 3
Pa3nea 2. Yruaesogopoasbl
2
1 [IpenenbHble YTI€BOAOPOABI — aJKAHbI 2
2
2 HenpenenbHblie yrieBoa0poOIbl: aJKEeHbI, ATKAAUEHbI, aJTKHHBI 6 1
2
3 ApomaTuieckue yrieBoaopoabl 2
2
4 [IpupoaHble HICTOYHUKH YTJIEBOAOPOJOB U UX MepepadoTKa 3 1
Hroro no pazneny 13
Pa3nea 3. Kuciopoacoaep:kaimue opranHu4ecKue coeJHHeHHs
3
1 Cnuptel. Genon 3
3
2 Anpneruapl. KapoonoBbie KUCIOThI. CliokKHBIE Y(DUPBI 7 1
3
3 VYrneBoib 3 1
Hroro no pazneny 13
Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHH
4 AMuHBI. AMUHOKHCIIOTHL. benku 3
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Hroro no pazneny

Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

S)
ILmactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

34

n/n

Ne
HaumeHoBaHuUe pa3iesioB H TeM NMPOrPaMMbI

Koan4yecTBo 4acoB

Be
ero

.P. .P.

K 11

JJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/ibHbIE pecypChl

Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH

1.1
CHCTeMa XMMHYECKHX 31eMeHTOB [I. 1. MeHaeneeBa

Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuoanaeckas

1.2 Ctpoenue BemniecTBa. MHOrooOpasue BEIecTB

13 XUMUYECKUE pEeaKLUn

Hroro no pazneny

Pa3nea 2. Heoprannyeckasi Xumust

2.1 ‘ Mertaiisl

2.2 ‘ Hewmeranist

23 CBs13p HEOPraHUYECKUX U OPTraHUUECKUX BEIIECTB
Uroro no pazneny

Paznen 3. Xumust u Ku3Hb

3.1 XUMus U KHU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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INOYPOYHOE IIVTAHUPOBAHHUE. 10 KJIACC

A KosnuyectBo yacos DJIEeKTPOHHBI
/i Tema ypoka B K p. usyqeflly:a e nupoBbIe
cero .P. o0pa3oBaTe/ibHbIE
pecypchl
1 IIpenmer oprann4eckoil Xumuu, €€ BO3HUKHOBEHUE, pa3BUTHE U 1
3HaUEHUE
2 Teopus crpoenus opranuueckux coequHenuii A. M. bytieposa, 1
€€ OCHOBHBIE ITOJIOXKEHUS
IIpencraBnenue o kaaccu(UKaLUy OPraHMYECKUX BEILECTB.
3 Homenkinatypa (cucremarnyeckas) 1 TPHBHAIbHBIC HA3BAHUS 1
OpPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUH psijt 1
S MertaH ¥ 3TaH — OpocTeHIIne NpeACTaBUTENH aJKaHOB 1
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJEH U IPONUIEH — IPOCTEHIINE IPEICTaBUTENN AIKEHOB 1
8 vaaKmquKas[ pabota Ne 1. «IlonyyeHue 3TuineHa U U3y4eHue 1 1
€ro CBOWCTBY»
9 Ankanuensl. byranuen-1,3 u metmnOyranuen-1,3. [Tonyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
1 AJIKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMSI, FOMOJIOTMUECKUN 1
0 psa. AneTuieH — NPOCTENIINN TPEICTaBUTEND aJIKUHOB
1 1 Beruncienus no ypaBHEHUIO XUMHYECKON PEaKIIUH 1
1
2 ApeHbl: 6eH301 U TOITY0J. TOKCUYHOCTh apEeHOB 1
1 I'enetrnueckas CBS3b YII€BOIOPOAOB, IPUHAICKAIINX K 1
3 pa3IMYHbIM KJIaccaM
1 IIpupoaHbIE HCTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIN a3 U 1
4 MOMYyTHBIE HEDTAHBIE ra3bl, HE(Th U MPOAYKTHI €€ epepadboTKu
1 [IpupoaHbIE HCTOYHUKH YTIEBOJAOPOIOB: MPUPOIAHBIHN a3 U 1
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NONYTHBIE HETSHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu

KonTponbnas pabota no pazaeny «YiaeBoJ0pOab»

[IpenenbHbIe OIHOATOMHBIE CIIUPTHI: METAHOJ U STAHOJL.
Bomopoanas cBs3b

MHoroaToMHEBIE CIIMPTHI: STUJIICHTJIMKOJIb U I'NTUICPHUH

DeHOo: CTPOCHUE MOJIEKYIIBI, (PHU3NIECKUE U XUMHUECKUE
CBOICTBa, MPUMEHEHUE

Anpaeruapl: GopMaIbACTHI U alleTAIbICTH . ATICTOH

OnHOOCHOBHBIE Npe/IeIbHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbHHasl U YKCYCHasl

[IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa yKCYCHOI
KHUCJIOTBI»

CrteapuHOBas ¥ OJICMHOBAs! KMCJIOThI, KaK MPEICTABUTEIN
BBICIIIUX Kap6OHOBI)IX KHUCJIOT

MI:IJIa KakK COJIM BBICHINUX Kap6OHOBI)IX KHCJIOT, UX MOIOIIIEC
JICHCTBUE

CrnosxHble 3(Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.
[Maaponus cinoxHbIX 3(hUpoB

)KI/IpLIZ ruapoJn3, IpuMCHCHHUC, Ouonoruyueckas POJIb KUPOB

VYrneBoasl: cocTas, Kiaccudukaius. Baxxueiinme
MPEeACTaBUTENH: TIF0K03a, GPYyKTO3a, caxapo3a

KanMaJ'I 1 OCJIJIK0JIO3a KaK IMPUPOJAHBIC ITOJIMMEPBI

Kontponbnas padota no pazaeny «Kucmopozaconepxarime
OpraHUYeCKUEe COCTUHEHUS»

AMUWHBI: METHJIAMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE OPTraHUYECKUE COEIMHEHMS,
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nX OMoJIorH4ecKkoe 3HaueHue. [lentrast

benkn xax IMPUPOAHBIC BEICOKOMOJICKYJIAPHBIC COCIUHCHUA 1

OCHOBHBIE TTOHSITUS XUMHHU BBICOKOMOJICKYJIAPHBIX CO€I[I/IHCHI/II71 1

3 OCHOBHBIE METO/Ibl CUHTE3a BHICOKOMOJIEKYJISIPHBIX
coenuHenuil. [inactMaccesl, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

INOYPOYHOE IIVTAHUPOBAHHE . 11 KJIACC

KosmuecTBo yacoB DJIEKTPOHHBbIE

) Tema ypoka B K m . qelfl;;a nu(ppoBkIe
y o0pa3oBaTejbHbIE

cero P. P.
pecypcbl

1 XUMUYECKHUH 37IeMEHT. ATOM. DJIEKTPOHHASI KOH(MUTYpaIUs aTOMOB 1

ITepuoanueckuii 3akoH u [lepuoauueckas cucteMa XUMHUYECKUX
2 snemenToB JI. V1. MenpeneeBa, UX CBsI3b C COBPEMEHHOM Teopuel CTPOCHHS 1
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XMMUYECKHUX 3JIEMEHTOB U UX
3 coenuHEHUII 1O TpyIaM H rneprojam. 3HaueHue TePUOTUIECKOTO 3aKOHA U 1
crucTeMbl XuMuueckux snemeHToB .M. MennaeneeBa B pa3BUTHUH HAYKH

4 Crpoenue BemecTBa. XMMUYeCKas CBSI3b, €€ BUJIbl; MEXaHU3MbI 1
00pa3oBaHus KOBaJICHTHOM CBsi3U. BogopoaHas cBs3b

5 BaneHTHOCTB. D51eKTpOOTpUIATENBHOCTE. CTENEHb OKUCICHHUS. 1
BerecTBa MOJIEKYISIpPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS

6 ITonsTHE O JUCIIEPCHBIX CUCTEMAX. WUctunneie n KOJIJIONIHBIC 1
pacTBOpbl. MaccoBast 1oJisl BelllecTBa B pacTBOpe

7 Knaccugukanus 1 HOMEHKIaTypa HEOPraHUUECKUX COCUHEHHH. 1

I'eneTnueckas cBsI3b HCOPraHM4YCCKUX BCUICCTB, PAa3JIMYHbIX KJIaCCOB

Knaccugukanus XuMH4ecKUX peakiuii B HEOPraHU4eCKOH U
8 opranmueckoil XMMuH. 3aKOH COXPaHEHHUS] MAaCChl BEILIECTB; 3aKOH 1
COXPAHEHHUS U MPEBPAILEHUS SHEPTUU IIPU XUMHUYECKUX PEaKLUAX
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Cxkopoctb peakimn. OO0paTUMble peakiini. XUMHIECKOE paBHOBECHE

[EY

IIpakTrdeckas padota Ne 1. «BnusiHue paznudabx GakTOPOB HA
CKOpPOCTh XUMHUYECKON PEaKLIUn»

DnekTponuTuieckas aucconuanys. [IoHsTHe 0 BOJOPOIHOM
noka3zatesne (PH) pactBopa. Peakiun nonsoro oomena. ['mapornus
OpTraHUYCCKHUX U HCOPTaHNMYCCKHUX BCIICCTB

OKHCIHUTENIFHO-BOCCTAHOBHTEIIbHBIE peakun. [lonsaTHe 00
JIIEKTPOJIM3E PACILIABOB H PACTBOPOB COJEH

Kontponbnas pabota o pazzaeny «TeopeTnueckue OCHOBBI XUMUN

MeTaJ'IJ'IBI, HX ITOJOKCHHUC B Hepnonnqecxoﬁ CHUCTCMC XUMHUYCCKHUX
9JICMCHTOB I[ H. MenneneeBa u 0COOEHHOCTH CTPOCHHA aTOMOB. O6H_II/I€
(1)I/ISPI‘-I€CKI/I€ CBOMCTBa METAILIOB

CnuiaBbl METAJUIOB. DIEKTPOXUMHUECKUH PsJl HANIPSHKEHUN METaIlJIOB

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX METAJUIOB (HATPH, Kalui,
KaJIBIIMIA, MardHui, aJIIOMUHUN) U UX COCTMHCHHH

XUMHUUYECKHUE CBOICTBA XpOMa, MEJIU U UX COEAUHEHUIN

XuMHUecKHe CBONCTBA IOMWHKa, XKCJIC3a U UX COCI[I/IHCHI/Iﬁ

[Tpaktuueckas padora Ne 2. "PemieHue skcriepuMeHTaIbHBIX 33,124 110
Teme «MeTtamie"

HCMCTaJ'IJ'ILI, HX ITOJIOKCHHUC B HepHOHH‘ICCKOﬁ CUCTCMEC XUMHUYCCKHX
9JICMCHTOB I[ n. MCHI[CJ'IGCB& 1 0COOEHHOCTH CTPOCHHA aTOMOB

®dusnyeckue CBOWCTBa HEMETAIIOB. AJIJIOTPOITUS HEMETAJUIOB (Ha
pUMepe KUCIOpoaa, cephl, hocdopa u yriaepoaa)

XUMHYECKUE CBOMCTBA T'aJIOTEHOB, CEPBI U UX COCAMHEHUI

XuMHYecKue cBOMCTBA a30Ta, pocodpa U UX COCTUHEHHI

XumMuueckrue CBONCTBA yriaepoaa, KpCMHUA U UX COC,ELI/IHGHI/Iﬁ

HpI/IMCHCHI/Ie Ba)KHEHIITNX HEMETAILIOB U UX COGI[I/IHCHPIfI
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5 O06o01eHre U cucTeMaTu3anus 3HaHui 1o TeMe «HemeTtamibiy.
Brruncnenus o ypaBHEHUSAM XUMHUYECKUX PEAKITUN U TEPMOXUMHYCCKUE
pacu€Thl

2 [TpakTrdaeckas padota Ne 3. «Pemnenne skcriepuMeHTaTBHBIX 33124 110
teme "Hemeramnsr"y»

2

KontponbHas pabora mo temam «MeTtamish»y B «Hemetamisny

2 Heopraanueckue u opranndeckne KUCJIOThl. Heopranndeckue n
OpraHUYeCKUe OCHOBAHUS

3 AMdoTepHbIC HEOpraHMYECKUE M OPTaHUYCCKUE COCTUHCHHMS.
['eHeTnyeckas CBSI3b HEOPTAHUYCCKUX U OPTAaHUYCCKUX BEIICCTB

3 Ponp xumuu B o6ecriedeHun 3K0JIOTHUECKOM, SHePreTHIECKO! U
MUIIEBON 0€3011aCHOCTH, Pa3BUTUN MEIUIIUHBI

3 [IpencraBiaeHust 00 0OIMMX HAYYHBIX MPUHITUIIAX TPOMBIIUICHHOTO
MOJTyYeHHs] B)KHEUIITNX BEIIECTB

3

YenoBek B MHUpE BEIIECTB U MAaTEPHATIOB

3

XuMus ¥ 370pOBhE YeTIOBEKa

OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

34
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YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHHUKA

1. VYuebuuk: Xumus, 10 kmacc: yueOHUK 111 00111€00pa30BaTeNbHBIX
opranuzanuit/O.C.I'abpuensu, N.C. Octpoymos, C.A. Cnankos, [Ipocsemenue, 2019 r.
2. YueOuuk: Xumus, 11 kmacc: yaeOHUK 1t 00111€00pa3oBaTeIbHBIX OpTaHU3aIIHi/

O.C.l'abpuensn, U.C. Octpoymos, C.A. Cinankos, [Ipocsemnienue, 2019 r.

METOANYECKHUE MATEPUAJIBI IJIS1 YUYUTEJIA

I"apa H.H. IIporpammel o61ieo0pa3zoBarenbHbIX yupexaeHuid. Xumus. — M.: [IpocBemenue,
2008. -56c.

Panenkuit A.M. KonTtponsabie pabotsl o xumuu B 10-11 knaccax: mocodue mist yaurens. — M.:
IIpoceeuienue, 2006. — 96 c.
I'apa H.H. Xumus: ypoku B 10 ki1.: mocodue mis yuutens. — M.: I[Ipocsemenue, 2008. — 11 c.

JlonoJiHUTe/IbHAA JIUTEPATYPA ISl yUUTeJIs
INa6puensu O.C., OctpoymoB N.I'. OOmas xumus B TecTax, 3ajadax, ynpaxsenusx. 11 kmacc: Yueo.
nmocobue s 001eodpazoBart. yupexaenuid. - M.: JIpoda, 2004.- 304c.

Panenxuit A.M., I'opmikosa B.I1., Kpyrmukora JI.H. {ugaktuueckuit Mmarepuan mo xumuu jyist 10-11
KJIaccoB: rocobue s yuurens. — M.: [Ipocsemenue, 2005. — 79 c.

JonoiHUTeIbLHAS JUTEPATYPA IS yHAIUXCS
Oprannyeckas xumus. 10 kiacc. YueOHuk s o0meoOpa3oBarenbHbIX yupexaennid./ Pynsuruc IE.,
®enpaman O.I°.- M.: [Ipocsemenne, 2009.- 192 c. XUuMHs.
Hepranudeckas xumus. 11 knace. YaeOHuK i1t 001ieo0pa3oBarenbHbIX yupexaeauid. /Pymsuruc I'.E.,
®enpaman O.I°.- M.: [Ipocsemenne, 2010.- 184 c.
babkoB A.b., IlonkoB B.A.- OOuias u Heoprannueckast xumusi: [locodbue i cTapiiekIacCHUKOB U
aburypuentoB. M.IIpocBemenue, 2004 — 384 c.

Ky3bpmenko H.E., Epemun B.B Hauana xumun. Yue6. nocoOue aiis cTapiieKIacCHUKOB U
MocTynaronux B By3sl.. — M.: JIpoda, 2006. — 324 c.

EI'D-2008: Xumusi: peanbubie 3aganus: / aBT.-cocT. Kopomenko A.C., CHactuna M.I'.- M.
ACT:Actpenb, 2008.-94c. — (DenepanbHbIi HHCTUTYT MEJArOTMYECKUX U3MEPEHUN).

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Bupryanpnas mkona Kupumna u Medoaus. Ypoku xumuu. 10-11 xmaceel. — M.: OO0 «Kupusn u
Medoauii», 2004
Xumus. MynastuMeauiinoe yuebnoe nocodue HoBoro oopasua. — M.: 3A0 Ilpocsemenne-MEJ/IUA,
2005.
http://www.ege.edu.ru ITopran EI'D (uadopmanmonnoii moxaepxku EI'D)

http://www.probaege.edu.ru TTopran Enunbiii 5x3ameH
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