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MHOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma o XMMuM Ha ypOBHE CpeaHEro o0Imiero oopazoBanus pazpadoTana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit @enepanumn», TpeOOBaHHN K pe3ylIbTaTaM OCBOSHHS (eepabHOM 00pa30BaTeIbHOM MPOTPaMMBbI CPETHETO 00IIIero
obpazosanus (POIT COO), npeacrapneHHbIX B DeepaibHOM rocyaapcTBeHHOM oOpaszoBarenbHoM cranmapre COO, ¢ yuérom Konmernuun
npenojaBaHus yaueOHOTO npeamera « XuMus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu, peains3yomux OCHOBHbIE
o0Opa3oBaTelibHbIE IPOrPAMMBI, U OCHOBHBIX N0JIOKeHU «CTpaTeruu pazButus Bocnutanus B Poccuiickoit @enepanuu Ha nepuof 1o 2025 roga»
(Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3paboTKe MpOorpaMMBbl IO XUMHUH, K OMPEEIeHNI0 o01Iell cTpaTerud o0ydeHus, BOCIUTAHNS U Pa3BUTUS 00yJaromnXcs
cpenctBaMu yueOHOTO mpenmera «Xumus» maasa 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyanbHbIe moJsioxkeHuss ®I'OC COO o
B3aMOO0OYCIIOBJIEHHOCTH IIeJIeH, COZiepKaHus, pe3yIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB.

XuMu4eckoe 00pa3oBaHHE, II0JIydaeMO€ BBITYCKHUKAMH O0IIe00pa30BaTSIIbHON OpraHHW3allid, SBJISICTCS HEOTHhEMJIEMOW YacThl0 WX
oOpazoBaHHOCTH. OHO CIIY)KUT 3aBEpUIAIONIMM 3TAallOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX
L[EJIOCTHOM CHUCTEME XMMHUYECKOro oOpa3oBaHUsS. DTH LIEHHOCTH KacaloTCsl MO3HAHWS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHUPOBO33pEHUS U 0OIIEiH
KYJIbTYpbl YEJIOBEKa, a TaKKe HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3J0pPOBbI0 M TNPHUPOAHON cpere. Peammsyercs xumuueckoe
o0pazoBaHue OOYYarOMIMXCS HAa YPOBHE CpPEAHETO 00IIero oOpa3oBaHHUsl CPEACTBAMU YYEOHOTO mpeaMera «XHMHs», COJACpXKaHWE U TOCTPOCHHUE
KOTOPOTO OIpe/IeieHbl B MPOrpaMMe MO0 XUMHUU C YUETOM CHEHU(PUKNA HAYKW XUMUH, €€ 3HAUCHUS B MO3HAHUH NMPUPOJbl U B MaTEpUaTbHOU KU3HU
oOmiecTBa, a Takke ¢ yu€ToM OOIIMX IIeJiel U MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpPEeTHEro o0Iiero oopazoBaHus B
Poccuiickoit @enepanuu.

XUMHUS KaK JIEMEHT CUCTEMbBI €CTECTBEHHBIX HAayK UI'pacT OCO6YIO poOJib B COBpeMeHHOfI OUBHJIM3allMH, B CO3JaHHUU HOBOI1 0a3bl MaTCpI/IaJII)HOI;'I
KYJIbTYPHI. Ona BHOCHUT CBOH BKJIaJ B (1)OpMI/Ip0BaHI/Ie PpalluOHAJIBHOI'O HAYYHOI'O MBIIIJICHHS, B CO3JAHUC LEJIOCTHOI'O IMPCACTABIICHUA 00 OKpYXKarouem
MHUPEC KaK O CAMHCTBC IIPHUPOJIbI U YCIIOBCKA, KOTOPOC (bOpMpreTCH B XMMHUHU HA OCHOBC IOHMMaHUA BCIICCTBCHHOI'O COCTABAa OKPYXKAIOLICTIO MHPaA,
O0CO3HaHUs B3aUMOCBA3U MCIKAY CTPOCHUCM BCIICCTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTAMU IIPpUMCHCHMUA.

TecHo BSaHMOHCﬁCTBYH C APYIruMH €CTCCTBCHHBIMU HAYKAMU, XUMUS CTaJla HEOThEMJIEMOI YacThIO MHpOBOﬁ KYJIBTYPBI, H606XO,Z[I/IMLIM YCJIOBUEM
YCHICIIHOT'O Tpyda U JKU3HU KaXKJ0TI'0 4JICHA 06H_IeCTBa. COBpeMeHHaH XUMHUSA KaK HayKa CO3UJAATCIIbHAA, KaK HayKa BBICOKHUX TEXHOJIOTUI HalrpaBJICHA
Ha pCHICHUC rJ100aIbHBIX np06neM YCTOI>'I‘IPIBOFO Pa3sBUTUA YCJIIOBCUCCTBA — CBIpBeBOI\/'I, 3HepreTquCK0171, HHMCBOﬁ, AKOJIOTUYECKOM 0€30IacHOCTH U
OXpaHbI 3I0POBbA.



B cooTBeTcTBUM ¢ 00IIMMU LEISIMU U IPUHLIMIIAMU CpeAHEro oluiero oOpa3oBaHus cojepkanue npeamera «Xumus» (10—-11 knacesl, 6a30Bblit
YPOBEHb HU3Y4YCHHUsI) OPHUEHTHPOBAHO NPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYaIOIIMXCS, HEOOXOAMMYIO MM Uil BBIPAOOTKU
MHUPOBO33PEHYECKHX OPHUEHTHPOB, YCIEUNTHOTO BKIIOUEHHS B KH3Hb COLIMYMA, MPOJOJDKEHHUS 00pa30BaHUS B PA3IMYHBIX 00JACTSAX, HE CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocrapnsiroriuMu npeameTa «XUMHs SBISIOTCS 6a30Bble Kypehl — «Opranndeckast Xumus» U «O0111as U HeopraHudeckass XUMHUsD, OCHOBHBIM
KOMITOHEHTOM COJIep KaHNsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUM 110 HEOPraHMYECKON XUMUH (C BKJIIOUEHUEM 3HAHUM U3 0011ei
XUMHH) U opranndeckoil xumun. @opmupoBaHue JaHHOW CUCTEMBI 3HAHUH NPH U3YyYEHUU IIpeIMeTa 00eceunBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepxkanus KypcoB — «Oprannueckas xumus» u «OO0IIas U HeopraHu4eckas XuMus» chopMUpOBaHa B IPOrpaMMe 10 XUMHUU Ha
OCHOBE CHCTEMHOTO MOJX0/1a K U3yYeHUI0 y4eOHOro marepuana u o0yciaoBlieHa HCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUN Ha OMPENEIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKON XUMHUHU BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCHYECKON TEOPUM CTPOEHHUS OPraHU YECKUX
COCIMHEHUH, a TaKKe Ha YPOBHE CTEPECOXMMHUYECKUX U DJICKTPOHHBIX MPEACTABICHUN O CTpoeHHWH BemiecTB. CBeneHus 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIE€BOJOPOAOB JI0 CIOKHBIX OMOJOTHYECKH aKTUBHBIX COoelMHEHUN. B Kypce opraHndeckoil XUMHUU MOJy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00111€r0 00pa30BaHus IEpBOHAYAIbHBIE TPEICTABICHHS O XUMHUYECKOH CBSI3H, KJIaCCU(UKALMOHHBIX
MIPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEaKIIUH.

[Tox HOBBIM yIJIOM 3peHHs B MpeaMeTe «XuMus» 0a30BOr0 YpOBHS pacCMaTpHUBAETCS W3YYEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOpEeTUYECKUI MaTeprall U GaKkTOJIOTUYECKUE CBEACHUS O BEIIECTBAX U XUMHUECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «O0Ias U HeopraHuyecKas
XUMHUS» OOyYarOIIMMCs MPEA0CTaBIsIeTCSI BO3MOKHOCTh OCO3HATh 3HAUCHHE MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKHX M METOJI0JIOTUYECKUX
MO3UIUH, TTy0’XKe TOHITh HCTOPUYECKOE M3MEHEHUE (PYHKIIMI 3TOro 3aKOHa — OT 000011ato1el 10 0OBSICHSIOMIEH U IPOTHO3UPYIOLICH.

Enunas cucrema 3HaHUH O BaKHEHIIHNX BCIICCTBAX, UX COCTABC, CTPOCHUU, CBOMCTBax M INPUMCHCHHH, 4 TAKKC O XMMHUUYCCKUX PCAKLIUAX, UX
CYIIHOCTHU U 3aKOHOMCPHOCTAX HNPOTCKAHUS JOIIOJIHACTCA B KypCaxX 10 m 11 kaccoB 3jIeMeHTaMH COACPIKAHUA, UMCIOIITNUMHA KyJ'ILTypOJIOFI/I‘ICCKI/Iﬁ u
HpHKHaHHOﬁ XapakTep. OTH 3HAHUS CHOCO6CTBYIOT IMOHUMAHHWIO B3aNMOCBA3U XUMUU C IPYTUMU HAYKAMU, PACKPBIBAKOT eé pOJib B [MO03HABATEILHON U
HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA, CHOCO6CTBYIOT BOCIIMTAHUIO YBAXXCHUA K IHPOHCCCY TBOPUCCTBA B obnactu TCOPHUU M IPAKTHYCCKHUX
HpI/IJ'IO)KCHI/Iﬁ XUMHUH, TOMOTAKOT BBITYCKHUKY OPUCHTUPOBATHCA B O6H.I6CTB€HHO H JIMYHOCTHO 3HA4YMMBbIX HpO6J'IeMaX, CBA3aHHBIX C XHMHCﬁ,
KPpUTHYCCKHU OCMBICIIMBATH I/IHq)OpMaI_II/IIO U NPHUMCHSITH e€ Il IOIIOJIHCHUS 3HaHHI>'I, peHICHUA MHTCIUICKTYAJIbHBIX W 3KCICPHUMCHTAJIBHBIX
HCCIIefoBaTeIbCKUX 3a7ad. B 1enom COZICPIKAHUC yqe6Horo npeameTa «XUMHS» JaHHOTO YPOBHA H3YUYCHUA OPHUCHTUPOBAHO Ha (I)OpMI/IpOBaHI/Ie y
o6yqa10m14xcsl MHpOBO33p€H‘ICCKOfI OCHOBBI JIsI IMOHHMMAaHMA (bHHOCO(bCKHX H,I[efl, TaKUX KaK: MAaTCpUaAIbHOC CIAWMHCTBO HCOPIraHUYCCKOI'0 U
OpraHnu4eckoro Mupa, O6YCJ'IOBJ'ICHHOCTL CBOMCTB BEIIIECTB UX COCTAaBOM M CTPOCHUCM, TMO3HABACMOCTb MPUPOAHBIX SIBIICHUI HYTCM OKCIICPUMCHTA U



pelIeHHs TPOTUBOPEUNI MKy HOBBIMHU (PaKTaMU M TEOPETUUECKUMU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PELIEHUH SKOJIOTMUECKUX MPoOiIeM,
a TaKoKe 1npolseM cOepexeHus IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX TEXHOJIOTUIM U MaTeprasosB.

B nnane pemieHus 3agad BOCIMTAHUSA, Pa3BUTHS U COLMANIM3ALMU O0YYarOIIMXCSl MPUHATHIE TPOrPaMMO 110 XMMUU MOJXO/bI K ONPEAEICHUIO
COJIepKaHUs M TIOCTPOCHUS IpEeAMETa NpeaycMaTpHuBarOT (OpMUPOBAHHE YHUBEPCAIBHBIX y4eOHBIX ACHCTBUI, MMEIOMNX 0a30BOE 3HAYCHHUE JUIS
Pa3IMYHbIX BHUJIOB JEATEILHOCTH: pPEUIeHUs NpoOiieM, MOMCKa, aHaIM3a M 00pabOTKM MH(pOpMAlMH, HEOOXOAWMBIX Ul MPUOOPETEHHs OIbITa
MIPaKTUYECKON U MCCIEA0BATENbCKON NeATENIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B MIO3HAHUN XUMMHU.

B mpaktuke mpenogaBaHus XUMUM KaK Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, TaK M HAa YPOBHE CpeIHEro oOIiero oOpa3oBaHUs, TPH
OTIPECIICHUN COACP/KATEIBHON XapaKTEePUCTUKH II€JIN U3ydeHUsI TPEAMETa HAMPABICHUEM MTEPBOCTENIEHHON 3HAYUMOCTH TPAIUIIMOHHO MPU3HAETCA
(hopMupOBaHNE OCHOB XUMHYECKOW HAyKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOW NEATETHLHOCTH YeIOBeKa M KaK OJHOTO W3
KOMITOHEHTOB MUPOBOHM KyJIbTypbl. C METONMYECKONW TOYKH 3PEHHUSI TAaKOW MOAXOJ K OMNPEIEICHUIO EJIeH HU3Y4YeHHS MpeaMeTa SIBIISIETCS BIIOJHE
OIIPaB/IaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUsI TIIaBHBIMU IEJISIMU U3YUCHUSI TIpeaMeTa « XumMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttoTes:

(dhopMUpOBaHUE CUCTEMbl XMMHYECKUX 3HAHUM KaK Ba)KHEWIIEH COCTAaBISIONIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOM JIeKat
KITIOYEBBIE MMOHATHS, (PyHIaMeHTaNbHbIE 3aKOHBI U TEOPUH XUMHUH, OCBOCHUE S3bIKa HAYKH, YCBOGHUE U MIOHUMAaHHUE CYLIHOCTH JIOCTYIHBIX 000011eHUI
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

(dbopMHpOBaHKE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO IaX MMO3HAHUS BEIIECTB U XUMUYECKUX PEaKIuil, HEOOXOUMBIX JJIsl IPHOOPETEHUs YMEHUN
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUECKUX SBJICHHM, UMEIOUINX MECTO B IPUPOJIE, B IPAKTUUYECKOM U MOBCEIHEBHOM JKU3HH,

pa3BUTHE YMEHHI U CIIOCOOOB AESTETHbHOCTH, CBA3AHHBIX C HAOMIOJCHHEM U OOBSICHEHHEM XMMHUYECKOTO 3KCIIEPUMEHTa, COOJIIOJICHUEM IpaBUII
0€e30MacHOT0 O0palIeHHs C BeIECTBAMHU.

Hapsmy C 9TUM, COACPIKATCIIbHAA XapaKTCPHUCTUKA ueneﬁ U 3a1a4 U3Yy4UCHUS MPCAMETA B IIPOIrpaMMe 110 XUMHUH YTOYHCHA U CKOPPCKTUPOBAaHA B
COOTBCTCTBHH C HOBBIMHU IMPUOPUTETAMH B CUCTCME CPCAHCTO O6H_ICFO O6pa3OBaHI/I$I. CCFO,I[HH B IIPCIIOJaBaHu XMMHH B OOJIbIIIEH CTENEHU oTaaércs
IOpeaAIOYTCHUC HpaKTHqCCKOﬁ KOMIIOHCHTEC COJICPIKAHUA 06yquH;1, OpHeHTHpOBaHHOﬁ Ha TIIOATOTOBKY BBIITYCKHHUKA O6H.I€O6pa30BaTeJ'IBHOI71
OpraHu3anuru, BJIaACOIICTO HE Ha60pOM 3HaHPII>i, a (1)YHKI_II/IOH8,HBHOI>’I I'PaMOTHOCTBIO, TO €CTb crnocodamMu u YMCHUAMU aKTUBHOI'O ITOJIYUCHUS 3H aHuM
" NIPpUMCHCHUS UX B peaHLHOﬁ JKU3HU T PCIICHUS MPAKTUYCCKUX 3a/1a4.

B cBs3u ¢ aTUM Ipu U3YYCHUU ITPCAMCETA «X MU AOMUHHUPYIOIICC 3HAUCHUC an/I06peTa10T TAaKHUC ICJIN U 3aJa4H, KaK:



ajarnTanus 06y11a101111/1xcs[ K YCJIOBUAM JUHAMHUYHO Pa3BUBAIOIICTOCA MHpPaA, (1)OpMI/Ip0BaHI/Ie HHTCJICKTYAJIbHO pa3BHTOﬁ JIMYHOCTH, TOTOBOM K
CaMOO6pa3OBaHI/IIO, COTPYAHHNYCCTBY, CAMOCTOATCIbHOMY HNPUHATUIO I'PAaMOTHBIX pCHIGHI/Iﬁ B KOHKPCTHBIX JKMU3HCHHBIX CHUTyalUAX, CBA3AHHBIX C
BCIICCTBAMHU U UX ITPUMCHCHHUCM,

(dhopMHpOBaHKE y 00YJAOIINXCS KIFOUYECBBIX HABBIKOB (KITFOYCBBIX KOMIICTCHIINI), UMEIONIUX YHUBEPCAILHOE 3HAUYCHUE ISl PA3IMYHBIX BUJIOB
NESTELHOCTH: pelIeHus mpobJieM, Mmorcka, aHaiau3a U o0paboTku MH(OpMAIUU, HEOOXOJUMBIX JJIsi IPUOOPETEHHS OTBITA JEITEILHOCTH, KOTOpast
3aHUMAaET BaXKHOE MECTO B TO3HAHUU XMMHH, a TAKXKE JIsI OIEHKU C TIO3UIIAN KOJIOTHYECKOM O€30MacHO CTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKUX
MIPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE T03HABATEIbHBIX HMHTEPECOB, HMHTEUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOy4arommxcsi: CIOCOOHOCTH CaMOCTOSATEIbHO
MpHOOpeTaTh HOBBIE 3HAHMSI 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMU, UCTIOIH30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTUH
JUIS TTIOMCKA M aHaju3a y4eOHOM U HaydHO-TIONYIspHOM HH(OPMALIUK XUMUYECKOTO COJEPIKAHUS;

(dhopMupOBaHUE W PAa3BUTHE Y OOYJAIONIUXCS aCCOIMATUBHOTO W JIOTMYECKOTO MBINIJIEHUS, HAOII0IaTEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH,
KOTOpbIe 0COOEHHO HEOOXO MBI, B YACTHOCTH, IIPU MJIAHUPOBAHUH U TPOBEACHUH XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y 00y4aronuxcsl yOe:kIEHHOCTH B TYMaHUCTUYECKOW HAMpPaBICHHOCTH XUMHH, €€ BaXKHOM POJIM B PEIIEHUH II00abHBIX MpoOIemM
PaIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS, TOTIOJTHEHHS SHEPIEeTHUECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeKHOr0 OTHOIICHUS K IPUPOJE U CBOEMY 37I0POBBIO, a TAKKE MPUOOPETEHUS OTbITA UCIIOIb30BAHUS OTYYSCHHBIX 3HAHUN JIJIS1 IPUHSATHUS TPAMOTHBIX
pELICHU B CUTYaIUsIX, CBA3AHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yuebHOM muiane cpennero o6miero oOpa3oBaHus mpeaMeT «Xumus» 06a30BOro ypoBHsI BXOJUT B COCTaB MpeAMeTHON obnactu «EcTecTBeHHO-
Hay4YHbIE MTPEIMETHD.

OO1iee Yrcio YacoB, OTBEAEHHBIX Il U3YUCHHS XUMHH, Ha 0a30BOM YPOBHE CpeIHEro o0miero oopaszoBanusi, coctabisieT 68 yacos: B 10 kiacce
— 34 gaca (1 gac B Heqnenmto), B 11 kimacce — 34 yaca (1 yac B HefIeIO).



COIEPXAHUE
OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA
Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU
[Ipenmer OPraHu4ecKon XUMHH: eé BO3HHUKHOBEHHE, pa3BUTHE u 3HAYEHUE
B IMOJTYYCHUH HOBBIX BEIIECTB M MaTepUasIoB. Teopus CTpOCHHS opranndeckux coeaquHeHnit A. M. bytiepoBa, e€ ocHOBHbIE noiokeHHs. CTPYKTYpHBIE

CbOpMy.]'II)I OpraHU4YCCKUX BCHICCTB. FOMOJ’IOFI/ISI, HU30MCEpus. XuMuueckas CBSI3b B OpPraHN4YCCKUX COCAUHCHUAX — OAUHAPHBIC U KPAaTHBIC CBA3H.

[IpencraBienne o KiaccU(pUKAMU OpraHUYEcKUX BellecTB. HoMmeHkaTypa opraHMYecKuX COEAMHEHUN (CHUcTeMaThyeckas)) U TPUBUAJbHbIE
Ha3BaHMs BaXKHEUIINX MIPEICTaBUTENIeH KJIAaCCOB OPraHMYECKHUX BEIIECTB.

SKCHCQI/IMGHTBHBHHC MCTOAbI U3YUCHUSA BCIICCTB U UX H[ZCB[!&[!!CHHI;'IZ O3HAaKOMIJICHHE C O6p33HaMI/I OpraHNn4YeCKuX BCHICCTB U MaTCpraiaMi Ha
X OCHOBE, MOJCIUPOBAHNUE MOJICKYJT OPraHUYCCKUX BEIICCTB, Ha6J'IIOI[eHI/Ie " OIIMCAHUEC NEMOHCTPAlIMOHHBIX OIIBITOB I10O ITPEBPAIICHHUIO OPraHUYCCKUX

BEIIIECTB MMPU HarpeBaHUU (TUIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE).
YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHI pAAa. Mertan u 3Tan — HpOCTCﬁMHC MMpCACTABUTCIIN AJIKAHOB: (bHSI/I‘IeCKI/IC 1 XUMHYCCKHE CBOWICTBA
(peaKI_[I/II/I 3aMCIICHUA U I‘OpeHI/Iﬂ), HAaXO0XKACHHUEC B ITPUPOJIC, ITOTTYUCHHUEC U TIPUMCHCHUC.

AJIKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHI pAA. OTHIICH U IIPOIMJICH — HpOCTCﬁMHC IpCaACTAaBUTCIIN aJIKCHOB! (1)I/I3I/I‘ICCKI/IC Hn XUMHNYCCKHC
CBOIiCcTBa (peaKI_[I/II/I UApUPOBAHUS, TAJIOTCHUPOBAHUS, THApaTAllUN, OKUCIICHUA U HOHI/IMepI/IBaHI/II/I), MOJIY4YCHHUEC U TIPUMCHCHUC.

Ankanuensl: OyragueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIIME XMMHUYECKHe CBoiicTBa (peakiuus mnonuMmepusauuu). [lomydeHue
CUHTETHUYECKOTO KayyyKa U PE3UHBI.



AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUUECKUM psl. ALETUIICH — MPOCTEHININNA MPEICTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
(buszHUYecKre U XUMUYECKUE CBOWCTBA (peaKIuy THIPUPOBAHUS, TaJIOTCHUPOBAHUS, THAPATAIIMH, TOPCHHUS ), TIOJYICHUE U IPUMCHCHUE.

Apensl. benson: cocraB, crpoeHue, (U3MUYECKHE W XMMHUYECKHE CBOMCTBA (pEaKkUWU TaJOTeHHPOBAHUS M HHUTPOBAHH), MOJIyYCHUE U
npumenenue. Tonyon: cocmas, cmpoenue, Qusuueckue u XumuuecKue CEOUCMEA (Peakyuu 2an02eHUpPO8aHuss U HUMPOBAHUs), NOdyYeHue U
npumernenue. TOKCHYHOCTb apeHOB. ['eHeTHUecKast CBA3b MEXK/1y YIJIEBOAOPOAAMH, IPUHAUIEKAIUMH K Pa3IMYHBIM KJIACCAM.

[Ipupoanbie UCTOYHUKHU YrieBoAopooB. [Ipupoanslii ra3 u nomytHele HeTsIHbIE Ta3bl. HepTh 1 €€ mpoucxoxaenue. Criocodsl nepepaboTku
He(TU: NEepPEeroHKa, KPeKUHT (TepMHUUYECKUH, KaTaIUTUYeCKuil), nupoau3. IIpoaykrel nepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B
Ob1Ty. KaMeHHBIH yrosb 1 MpoayKThl €ero nepepaboTKu.

OKCIEPUMEHTATbHBIC METO/IbI M3YUEHHUS BEIIECTB U MX MPEBPAIICHUH : 03HAKOMJICHHE C 00pa3ilaMy IIacTMACC, KAydyKOB M PE3UHBI, KOJUICKIIUN
«Hed1b» 11 «Yrosb», MoJenUpoBaHHE MOJIEKYJ YIJI€BOIOPOI0B U FAJIOT€HONIPOU3BOIHBIX, TPOBEIEHNE MPAKTUYECKON pabOThl: MOJYyYeHHE ITUJICHA U
W3yYEHHUE €r0 CBOMCTB.

Pacuérhple 3amaun.

Boruncnenus no ypaBHEeHHIO XUMUYECKOM peakiuu (Macchl, 00b€Ma, KOJIMYECTBA CXOJHOTO BEIIECTBA MIIM MPOAYKTa PEAKIMU MO U3BECTHBIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Kucaopojacoaep:xanme opranndeckne coeInHeHUs!
[IpenenbHBIC OJTHOATOMHBIC CIIUPTHI. METaHOJI M 3TAHOJ: CTPOCHHUE, (PU3MYECKHE U XMMHYECKHE CBOMCTBA (PEaKlUK C aKTUBHBIMU METaJllIaMH,
raJIoreHOBOJIOPOJIaMH, TOPEHHE), MPUMEHEHHE. BOJIOpOHBIC CBSI3M MEXIY MOJICKyJaMH CHUPTOB. [leiicTBHE METaHOJIa M 3TaHOJA Ha OPraHu3M

YCJIOBCKA.

MHoroaToMHbIC CIIUPTHI. OTHICHIIIMKOJIL U TJIMOCPHUH: CTPOCHUC, (I)I/I?»I/IIICCKI/IG U XMMHYECKHE CBOMCTBA (BSaHMOHCﬁCTBHe CO IICJI0OYHBIMH
MCTaJUIaMH, KaQUYCCTBCHHAs PCAKIHMA Ha MHOI'OATOMHBIC CHI/IpTLI). HeﬁCTBHC Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie TJIMOCPHUHA U OTUJICHTJIMKOJIA.

deHo: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/IIIGCKI/I€‘ 1 XUMHYECKHUE CBOMCTBA. TOKCMYHOCTh (I)GHOJ'Ia. HpI/IMeHeHI/Ie (peHona.

A.]'IL,[[CFI/II[H U KemoHbl. q)OpMaJ'ILI[CFI/II[, aleTajlbACruJ: CTpOCHUC, (I)I/I3I/IIIGCKI/I€ 1 XMMHUYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUA U BOCCTAaHOBJICHHA,
Ka4CCTBCHHBIC peaKLII/II/I), MOJIYYCHUC U ITPUMCHCHHUC.



OHOOCHOBHBIE TpEJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAass W YKCYCHasi KHUCIIOTBI: CTPOEHHE, (U3UUYECKHE M XUMUYECKHE CBOHCTBA
(cBoiicTBa, oOmIME I KJlacca KUCIIOT, peakuus dTepudukanumn), morydyenne u npuMeHeHrne. CTeapuHoBas U 0JIEMHOBAsI KUCIIOTHI KaK MPEICTaBUTEIN
BBICIINX KapOOHOBBIX KHCIOT. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

CnoxHable 3QUpBl KaKk TPOU3BOJHBIC KAPOOHOBBIX KHUCIOT. ['Haposin3 cloXHBIX 3pupoB. Xupbl. ['maposms xupos. [IpuMeHeHHE KHUPOB.
buonornueckast poJib ;KUPOB.

VYraeBosl: cocTaB, KilacCU(UKaLUs yriaeBoJ0B (MOHO-, M- U MoJMcaxapuabl). I roko3a — npocTeimuii MOHOcaxapul: 0COOCHHOCTH CTPOEHUS
MOJIEKYJbI, (pU3nUecKue U XuMUYecKkre cBoicTBa (B3aumosiencTBue ¢ ruapokcuiom Meau(ll), okucinenne aMmmuauyHeIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOXKEHHE TIIFOKO3bI), HAX0XK/IEHUE B IIPUPOJE, IPUMEHEHUE, Orosoruyeckas poib. @otocunTes. @pyKTo3a Kak H30Mep TIIHOKO3BI.

Kpaxman u nemmonos3a kak npupojaHble nonuMepbl. CTpoeHHe Kpaxmana U 1eutrosio3bl. dusndeckue M XMMHYECKHE CBOICTBa Kpaxmania
(Truaponu3, KauecTBEHHAs! PEAKIIHS C HOJIOM).

OKCIIepUMEHTAIbHBIE METOJIbl M3YYEHHs BEUIECTB M HX MPEeBpAlICHUI: MpoBeAcHUE, HAOIIOAEHNE U ONMUCAHHE JEMOHCTPAIMOHHBIX OIBITOB!
ropeHye CIUPTOB, KAUeCTBEHHBIE PEAKIIUN OJTHOATOMHBIX CHUPTOB (OKUCIEeHHE 3TaHo1a okcusioM Meau(1l)), MHOToaTOMHBIX CIUPTOB (B3aUMO/ICHCTBUE

riurepuna ¢ ruapokcuaoM menu(Il)), anpaernaoB (okucIeHUE aMMUAaYHBIM pacTBopoM okcuaa cepedpa(l) u ruapoxkcumom menu(lIl), B3aumo nericteue
Kpaxmaja ¢ HOJIOM), IPOBEJACHUE TTPAKTUICCKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

PacuérHpic 3amaun.

Brranciaenus mo YPaBHCHHIO XUMHYCCKOM peaKknun (MaCCH, O6’BéMa, KOJIMYCCTBA UCXOOHOI'0 BCHICCTBA HUJIM IMPOAYKTA PCAKIKUH 11O U3BCCTHBIM
Mmacce, O6’BéMy, KOJIMYCCTBY OJHOI'O U3 UCXOJHBIX BEIICCTB UJIU ITPOAYKTOB peaKHI/II/I).

A30Tconep>1(anme OpPraHn4CCKHUC COCANMHCHH.

AMHMHOKHCIIOTBI KakK aM(bOTeprIC OPraHn4cCKuc COCAMHCHMA. du3nyeckue ¥ XUMHUYECKHE CBOWMCTBA aMHUHOKHCIIOT (Ha IIpUMEpeC FJ'II/II_II/IHa).
buonornueckoe 3HaueHne aMUHOKHUCHOT. [lenTuabl.

benku kak MMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIAUHCHUA. HepBI/I‘-IHaH, BTOpHUYHAasA U TPETUYHAA CTPYKTYpa 0cnkoB. XMMUYECKUE CBOMCTBA
OCIIKOB: TUApOJIN3, ACHATypalus, KaAUYCCTBCHHBIC pCAKIIUN Ha OCIIKH.



OKCIIEPUMEHTAILHBIC METOJIbI U3YUCHUs BEIIECTB M WX MPEBPALICHUN: HAOIIOJCHNE W OMKMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: JICHATYpAIlHs
OEIKOB P HArPEBAHUH, [IBETHBIC PEAKIIMH OCITKOB.

BLICOKOMOJICKy.TIﬂprIe COCAMHCHUA

OcCHOBHBIE MOHATHS XUMHUH BBICOKOMOJICKYJIIAPHBIX COGHHHCHHﬁI MOHOMCp, IMOJHMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJUMCPU3AlIUU, CPCAHAA
MOJICKYJIdpHas Macca. OcHOBHEIE MCTObI CUHTEC3a BBICOKOMOJICKYJISIPHBIX COC}II/IHGHI/Iﬁ — NoJIMMEpHU3aluAa U NOJIMKOHACHCALIUA.

OKCIIEpUMEHTAJIbHBIE METO/Ibl U3YyYEHUS BEIIECTB M UX MPEBPAIICHUIN: O3HAKOMIIEHHE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
I1acTMace, KayqyKoB.

MexnpeaMeTHBIE CBSA3H.

Peanuzarust MexXnpeIMETHBIX CBSI3€M MPU M3YUYCHHH OPTaHUYecKor XuMuu B 10 Kiacce OCYIIECTBIISETCS Yepe3 MCIOIh30BaHHE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX IMOHATHN, TaK U MOHATUMN, SBIISIOIIMXCSA CUCTEMHBIMU JUISI OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mre ecTecCTBEHHO-HAYYHbIE TIOHITHS: SBICHHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CUHTE3, KIacCHU(HUKAIUs, TIEPHOTUIHOCTD,
HaOIOACHUE, U3MEpPEHNE, SIKCIIEPUMEHT, MOICITMPOBAHUE.

duzuka: Marcpus, SHEprusa, macca, arom, SJICKTPOH, MOJICKYJIA, SHCpFCTI/I‘IeCKI/Iﬁ YPOBC€HBb, BCIICCTBO, TECIIO, O6’béM, arperaTHo€ COCTOSHHEC
BCIICCTBA, (bI/IBI/I‘ICCKI/IC BCJIMYMHBI U CAVMHUIBI UX U3MCPCHUS.

buosorus: knetka, opranusm, ouocdepa, 0OMEH BelIeCTB B OpraHu3Me, GOTOCHHTE3, OMOJIOTHYECKH aKTHUBHBIC BeriecTBa (OCIKH, YTIeBOIBI,
KUPBI, PEPMEHTHI).

Feorpa(bpm: MHWHCPAJIbI, TOPHBIC TOPOJBI, TTOJIC3HBIC UCKOIIAEMBIC, TOIIJIMBO, PECYPCHI.

TexHoorus: IUIIEBBIC MNPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O IHTAaHHUA, MOKINHUEC CPCACTBA, JICKAPCTBCHHBLIC U KOCMCETHYCCKUC IIPCIaparhl,
MaTepuajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.



11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHUH

XUMHUYECKUH dJIeMEHT. ATOM. SIpo aToma, H30TOMbI. DJIEKTPOHHAsI 000JI0YKa. DHEPreTHIECKHUE YPOBHU, MTOYPOBHU. ATOMHBIE OpOUTaH, S-, -
, d- snementbl. OCOOECHHOCTH pacCHpeleNiCHHUs 3JICKTPOHOB MO OpPOUTAISIM B aroMax »JJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS
KOH(UTypanusi aToMoB.

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema xumMmudeckux 3eMeHToB . 1. MenneneeBa. CBA3b NepHOANYECKOr0 3aKoHa U [Tepuoanyeckoit
CUCTEMBI XUMUYECKUX d1emMeHTOB J[. 1. MenneneeBa ¢ COBpeMEHHON TEOPUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX
3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEILIECTB MO I'PYIIaM U MeprojaM. 3HaueHHe NepruoAUYecKoro 3aKk0Ha B pa3BUTHU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBS3b. BuIbl XUMHYECKOW CBsI3M (KOBaJIEHTHAs HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, METaJUIM4YecKas).
Mexanu3mbl 00pa3oBaHUsS KOBAJICHTHOM XWMHUYECKOW CBsI3M (OOMEHHBIM M JIOHOPHO-aKIENTOPHBIM). BomopoaHas cBsi3b. BaleHTHOCTB.

DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKUcIeHUs. IOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJICKYJIAPHOIO WM HEMOJICKYJIAPHOI'O CTPOCHMA. 3aKOH ITIOCTOSIHCTBA COCTaBa BCIICCTBA. Twuner KPpUCTAINIIMYCCKUX peI_HéTOK.
3aBHCHUMOCTH CBOMCTBA BCHICCTB OT THUIIA KpHCTaJIJII/I‘leCKOﬁ peH_IéTKI/I.

IlonsaTue o JUCIICPCHBIX CUCTEMAaX. HUctuHHBIC 1 KOJIJIOUJHBIC PACTBOPLI. MaccoBas J0JI1 BEHIECTBA B paCTBOPE.

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPraHU4CCKUX COG,Z[HHGHHI;'I. HOMeHKJ'IaTypa HCOPraHMYCCKHUX BCHICCTB. I'eneTnueckas cBs3b HCOPraHMYCCKUX BCIICCTB,
INpUHAJIC)KAIIUX K Pa3JIMYHbIM KJIaCCaM.

XumMuueckas pcaKnusi. KJ'IaCCI/I(i)I/IKaHI/IH XHUMHNYCCKHUX peaKuHﬁ B HCOpFaHquCKOﬁ nu OpraHquCKOﬁ XUMHH. 3aKOH COXpaHCHHUA MACChl BCIIICCTB,
3daKOH COXPaHCHUA U IPEBPAICHUA DHCPTIUHU IIPU XUMHUYCCKUX PCAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT PazMUYHbIX (akTopoB. OOpaTuMbie peakuuu. XUMHUECKOoe paBHOBecue. DakTOphI, BIHSIONIME HA
COCTOSIHME XMMHUYeCKOro paBHoBecus. [Ipunuun Jle llarenbe.

3J'ICKTpOJ'II/ITI/ILICCKa$I JUCColanus. CunbHbIC U cl1a0bIe OJICKTPOJIUTBI. Cpe;[a BOAHBIX paCTBOPOB BCHICCTB: KUCJIAs, HCﬁTpaHBHaH, mIeJa04Hasd.



OKHUCIINTEIBHO-BOCCTAHOBUTEIILHBIC pCaKkuuu.

OKCIIepUMEHTAJIbHBIE METO/Ibl M3YYEHUs BEIIECTB M UX MIPEBPALLIEHUI: 1eMoHcTpanus Tadiun «llepuoauueckas cuctemMa XUMUUECKUX AJIEMEHTOB
. N. MenneneeBay, H3y4YCHUE MOJIeNen KPHUCTAJUIMYECKUX PELETOK, HaOJI0ICHNE
U OIMCAaHHE JAEMOHCTPALMOHHBIX U Ja0OpaTOPHBIX ONBITOB (Pa3yioKEHHUE MEPOKCHIA BOJOPOJAa B MPUCYTCTBUM KaTalu3aTopa, ONpPENEICHUE CPEellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATbHOTO HHINKATOPA, pEaKLMi HOHHOTO 0OMeHa), IPOBEACHNE MTPaKTUUECKON paboThl «BiusHNUEe pa3IMuHbIX
(hakTOPOB Ha CKOPOCTh XUMUYECKON PEAKIIUI.

Pacuérable 3a1a4u.

Pacuérel no ypaBHEHUAM XUMHYECKUX PEAKIIMM, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI, PACUETHI C UCIIOIb30BAHUEM MTOHATUS «MAcCCOBast JOJIS
BEIIECTBAY.

Heopranuueckasi xumus

Hewmeramner. [Tonoxxenue nemeraminos B [leproaudeckoit cucteme xumuueckux anemMeHToB J[. . MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnyeckre CBONCTBA HEMETAIOB. AJUIOTPOIIHS HEMETAIIIIOB (Ha MpUMepe KUCIIopoa, cephl, pocdopa u yrieposa).

XUMHYECKHE CBOWCTBA BaXHEHWIINX HEMETAJUIOB (TajJoreHOB, cepbl, a3oTa, ¢ocdopa, yriepoja U KpeMHHSA) U UX COCIMHEHUH (OKCHUIOB,
KHCIIOPOACOACPKAIUX KHCIOT, BOJOPOIHBIX COCAMHEHUN).

[IpumeHeHne BaXHEUIIINX HEMETAJIIOB U UX COCIMHEHUN.

Mertannsl. [TonoxxeHue MeTaioB B HepHOHquCKOﬁ CUCTCMC XUMHUYCCKUX JJICMCHTOB I[ H. Menneneena. OcobeHHoCTH CTPOCHUS SJICKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB. O6H_II/IG (1)1/131/1%01(1/16 cBoicTBa MeTaiuioB. CINIaBbl METAJIJIOB. QHGKTPOXI/IMHIIGCKHI}’I o)z HaHpH)KeHI/Iﬁ MCTAJJIIOB.

XHWMHYECKUE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPUMA, KAJIMH, KaJIbIIMA, MarHui, aIIOMUHUAN, IIMHK, XPOM, JKEJIe30, ME/Ib) U MX COCAMHCHHI.
O61ue crocoObl Moay4YeHus MeTamioB. [IpuMeHneHne MeTamioB B ObITY U TEXHUKE.
OKCIIepUMEHTAILHBIE METOJIbI M3YYEHHs BEIIECTB M MX MPEBPAIICHHN: M3Y4YeHHE KOJUIEKIMH «MeTalibsl U CIUIaBb», 00pa3lloB HEMETAIIOB,

peHICHUC DKCICPUMCHTAJIBHBIX 3a1a4, Ha6J'IIO,Z[eHI/Ie U OIMMCAHUC ACMOHCTPAIUOHHBIX U J'Ia60paTOpHLIX OIIbITOB (B3aHMOHeﬁCTBHe TUAPOKCHU A
AIIFOMUHUA C paCTBOpaMu KUCIIOT U I.I.IC.IIO‘-ICfI, KauCCTBCHHBLIC PCAKIIMN HA KaTUOHLI MCTaJ'IJ'IOB).




Pacuérabie 3a1a4n.

Pacuérer Macchl BemecTBa mwin 00bEMa ra3oB 10 M3BECTHOMY KOJHYECTBY BEIIECTBA, MACCe WM O0BEMY OJHOTO M3 YYACTBYIOMIMX B PEAKIHH
BEIIECTB, pacu€Thl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) IIPOYKTOB PEAKIUH, €CJIM OJJHO U3 BELIECTB UMEET IPUMECH.

XuMuf ¥ ;KU3Hb

Ponp xuMun B obecrieueHnn SKOJIOTHYECKOM, SJHEPTETUUECKON U MHUIIEBOM 0€30MaCHOCTH, Pa3BUTUN MEAUITUHBL. [IoHsATHE 0 HAyYHBIX METOJaX
MO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIUM.

Hpe)ICTaBJ'[eHI/Iﬂ 00 O6HII/IX HAaYYHBIX IMPUHIUIIAX IMTPOMBIIIJICHHOT'O ITOJTYYCHHA BaXKHEUTITIX BCIIICCTB.

Yenosek B MHUPE BCIICCTB U MaTCpHAIOB: BaKHEHUIIINE CTPOUTCIIbHBIC MAaTCpHaJibl, KOHCTPYKIIMOHHBIC MaTCpUaJIbl, KpaCKu, CTCKJIO, KEpaMHKa,
MaTCpuraibl 1A SJICKTPOHUKHW, HAHOMATCPHUAJIbl, OPraHUYCCKUE U MUHCPAJIbHBIC y1106peHI/1$[.

XUMUS 1 3J0pOBbE YeNIOBEKa: MpaBujia UCIOIb30BaHM JIEKaPCTBEHHBIX MPENapaToB, MpaBuiia 0e30MacHOr0 UCIOIb30BaHUsI IPENapaToB OBITOBOM
XUMHHU

B [IOBCEIHEBHOM KU3HU.

MeXnpeaIMETHRIC CBSI3H.

Peamuzanms MCKIIPECAMETHBIX CBs3el IIpHu U3y4CHUU O6HICI>'I u HeOpFaHquCKOﬁ xumuu B 11 Kiacce OCYHICCTBIIACTCA UEPE3 MCIIOJIB30BAHHUEC KaK
O6H_II/IX €CTECCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIFOIIUXCA CUCTEMHBIMUA JJI1 OTACIIBHBIX IPECAMETOB €CTCCTBCHHO-HAYUYHOT'O IUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TIOHATHS: Hay‘IHbIﬁ q)aKT, runoTe3a, 3aKOH, TCOpusA, aHalln3, CHHTC3, KJ'IaCCI/I(l)I/IKaI_II/IH, INEPpUOANYIHOCTD,
Ha6J'IIOI[eHI/IC, OKCIICPUMCHT, MOJACIUPOBAHNUC, UBMCPCHUC, ABJICHUC.

dusuka: Marepusi, SHEprus, Macca, atoM, 3JICKTPOH, ITPOTOH, HeﬁTpOH, HOH, HU30TOII, paIuOAKTUBHOCTb, MOJICKYJIA, BHCpFCTI/I‘-IeCKI/Iﬁ YPOBCHB,
BCIICCTBO, TCJIO, 06’béM, arperaTHoe COCTOsIHNEC BCIICCTBA, (I)I/I3I/I‘-ICCKI/IC BCJIMYHHBI 1 CANHUIBI UX U3MCPCHUS, CKOPOCTh.

buonorus: KJICTKA, OpraHnu3M, S5KOCHUCTCMA, 61/10C(bepa, MakKpO- U MUKPO3JICMCHTBI, BUTAMHWHBI, oOMeH BCIICCTB B OpraHu3Me.

Feorpaq)ml: MUWHCPAJIbI, TOPHBIC TOPOJbI, TTOJIC3HBIC UCKOIIACMBIC, TOIIJIMBO, PECYPCHI.



TexHonornsa: XuMudeckast MMPOMBIINIJICHHOCTDb, MCTAJLTYPIHsi, IPOU3BOJACTBO CTPOUTCIIbHBIX MAaTCPUAJIOB, CEBbCKOXO03SIMCTBEHHOC MMpou3BOACTBO,
nmumeBas MpPOMBIIIJICHHOCTD, q)apMaHGBTI/I‘IeCKaSI IMPOMBIIIJICHHOCTDb, NPOU3BOJCTBO KOCMCTUUYCCKUX MPLCIapaToB, NPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTCpuraaoB, SJICKTPOHHAs NPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'UH.

[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 XM HA BA3OBOM YPOBHE CPEJIHEI'O OBIIIEI'O OEPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOEHHUS OOy4alOIIMMUCS HporpaMM cpenHero oouiero oOpa3oBaHUs (JIMYHOCTHBIM,
MeTanpeaMETHBIM U TpeAMEeTHBIM). HaydHo-mMeTonnueckold OCHOBOUM it pa3pabOTKU TUIAHMPYEMBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMM CPETHErO

0011ero 00pa3oBaHUs SBISIETCS CUCTEMHO-/IEATETLHOCTHBIN MTOAXO0I.

B cooTBeTcTBHM ¢ CHCTEMHO-IESATEIHLHOCTHBIM TMOAXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YJbTaTOB OCBOCHMS NMpeaMeTa «XHMHS» Ha YPOBHE
cpemHero o0miero 0opa3oBaHus BbIICIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE 00YYAIOIUMHUCS POCCUICKOM IpakIaHCKON WICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITETFHOCTH U CAMOOTIPE/IENICHUIO;
HaJIM4YMe MOTUBALIUU K 00Yy4EHHUIO;

LeJICHAIIPABICHHOE Pa3BUTHE BHYTPECHHUX YOCKICHHH JIUYHOCTH HAa OCHOBE KIIFOUEBBIX I[EHHOCTEH M MCTOPUUYECKUX TPATUIUK 0a30BOM HAYKU
XUMUH,

FOTOBHOCTh M CHOCOOHOCTD 06yqafonmxc;1 PYKOBOACTBOBATHCA B CBOEH AEITENBLHOCTH ILEHHOCTHO-CMBICIOBBIMU YCTaHOBKAaMH, NPUCYITUMU
LEIIOCTHOM CUCTEME XUMHUYECKOT0O 06pa303aH1/1;1;

HaJIN4YHUC ITPABOCO3HAHUA 9KOJIOTMYECKOM KYJIbTYPbI U CIIOCOOHOCTH CTaBHUTh eI U CTPOUTD )KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YJbTAThl OCBOCHHUS MTpeaMeTa «XUMHUsD TOCTUTAIOTCS B €MHCTBE YUCOHON U BOCITUTATEIBHOM JIEATSILHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COIMOKYJITYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH M UJI€AIaMU POCCHICKOTO TPaXKIaHCKOTO OOIIECTBA, MPUHSATHIMHU B
o0I1IecTBE HOPMaMH ¥ TIPABUIIAMH MTOBEJICHHSI, CIIOCOOCTBYIOIIIMMHU MPOIEcCaM CaMOIIO3HAHHUSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH
00yJaronuxcs.



JIMYHOCTHBIE PE3YNIbTAaThl OCBOEHUS IIpeaIMeTa « XUMUS» OTPAKalT cPOPMUPOBAHHOCTD OMbITA [IO3HABATEIBHON U MPAKTUUYECKOMN AEATEIbHOCTU
00yJaromuxcs Mo peagu3aliy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHMS
OCO3HAHHUS 00YYaIOLUIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 003aHHOCTEH, YBaXKEHUS K 3aKOHY U MIPaBOMOPSIKY;
MIPEACTABJIEHUS O COLUAIBHBIX HOPMaxX M IIPpaBUiIaX MEXIMYHOCTHBIX OTHOIIEHHUH B KOJUIEKTHBE;

TOTOBHOCTA K COBMECTHOH TBOpquKOﬁ ACATCIIBHOCTU IIPpU CO3JJaHUU y‘Ie6HI)IX MMPOCKTOB, PCIICHHUU y‘-Ie6HI)IX 1 II03HaBaTCJIbHBIX 3ajad4,
BBIIIOJTHCHUHU XUMHWYCCKHUX SKCIICPUMCHTOB,

CIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apT'yMEHTHI IPYTUX [IPH aHAIM3€ PAa3JINYHbIX BUJOB YUeOHOM eI TeNbHOCTU;
2) IAaTPHOTHYECKOT0 BOCTIUTAHMSA:
LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEUIO OTEYECTBCHHON XUMUU;

YBAXKCHUA K IMPOHCCCY TBOPUYCCTBA B oOmactu TCOpPHUU U MPAKTUYCCKOI'O IMPUMCHCHUA XHUMHH, OCO3HAHHA TOT'O, YTO AJOCTHUXKCHHA HAYKH €CTb
pe3yiIbTaT AJIUTCIbHBIX Ha6HmHCHHﬁ, KPOIIOTIIMBBIX 3KCIICPUMCHTAJIbHBIX ITIOUCKOB, IIOCTOSIHHOI'O Tpyada yLIéHBIX " IIPaKTUKOB,

HHTECpECAa M IIO3HABATCJIBbHBIX MOTHUBOB B IIOJYYCHHH W IIOCICAYIOIICM aHAJIM3C I/IH(l)OpMaI_[I/II/I O IMEPCAOBBIX AOCTHKCHUAX COBpeMeHHOﬁ
OTEYSCTBEHHOM XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTHU OLICHUBATb CUTyaluu, CBA3aHHBIC C XUMHUYCCKUMH SIBJICHHSMU,
" NPpUHUMATb OCO3HAHHBIC PCUHICHU, OPUCHTHUPYSACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH

TOTOBHOCTH OIIEHHMBATh CBOE IIOBEJICHUE U MOCTYIIKH CBOUX TOBapI/IIJ_Ieﬁ C HO3UIUH HPAaBCTBCHHBIX U IMMPABOBBIX HOPM H OCO3HAHUC MOCJIEICTBUI
OTUX IMOCTYIIKOB;



4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

MOHUMaHUS HEHHOCTEH 37J0pOBOTO U 6e30MacHOr0 00pa3a KU3HU, HE0OXO0AMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3HUECKOMY U
MICUXHUYECKOMY 370POBBIO;

coOroieHNs MpaBuil 0€30IacHOro 00pallleHus ¢ BelleCTBaMU B ObITY, IOBCEIHEBHOM JKU3HU U B TPYA0BOH JI€ATEIbHOCTH;

IIOHUMAaHUA HCHHOCTHU HpaBI/IJ'I I/IHI[I/IBI/II[yaJ'II)HOFO 1 KOJIJICKTUBHOI'O 6630HaCHOF0 IIOBCICHUSA B CI/ITyaIII/IﬂX, yrpomaromnx 3I[0p0BI>IO " JXKU3HU
JTIO/IEH

OCO3HAHUS MOCIIENCTBUI U HENPUATHS BPEAHBIX IPUBLIUEK (YIOTPEOICHHS ATKOTOJISl, HAPKOTUKOB, KYPEHHS);
5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIEOBATENbCKON AEATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOW M JPYrux BHUAAX
NesITeNIbHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHe B PEIICHUU MPAKTUYECKUX 3a/1a4 COLMAIbHON HApaBIECHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);
MHTEpeca K MPaKTHYECKOMY U3yUeHHIO MPo(deccuil pa3InyHoOro poja, B TOM YUCIIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN M0 XUMUHU;
YBa)XEHHUSI K TPY.LY, JIOASIM TPYya U pe3yibTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBI60py HHﬂHBHﬂyaﬂLHOﬁ TPaCKTOpUH O6pa30BaHI/I$I, 6yz[y1uel71 HpO(i)GCCI/II/I " peajin3aluun COOCTBEHHBIX JKM3HEHHBIX
IIJIaHOB C y‘IéTOM JIMYHOCTHBIX UHTCPCCOB, CIIocoOHOCTEN K XUMHUH, HHTCPCCOB U HOTpC6HOCTeI>'I O6IJ.I€CTB3;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUSI:
AKOJIOTUYECKH 11eJIECO00Pa3HOTO OTHOIICHHUS K TIPUPOJIC, KAK HCTOYHUKY CYIIIECTBOBAHHUS JKU3HU Ha 3eMIIc;,

MOHUMAaHHUS TI00ATFHOTO XapakTepa HKOJIOTHUECKUX MPOOIeM, BIUSHUS SKOHOMUUYECKUX MPOIIECCOB HA COCTOSIHME MPHPOJIHON M COIUANIBLHOM
Cpensl;



OCO3HaHus HCO6XOI{I/IMOCTI/I HCIIOJIb30BaHHUA I[OCTI/I)KGHI/Iﬁ XUMHUHU U1 pEHICHUS BOIIPOCOB pallMOHAIIBHOTO IMTPUPOJ0IIOJIB30BaAHUA;

aKTHBHOTO HETPHUATHA ACHUCTBUH, NPHUHOCAIIMX BpEH OKPYKAIOUIeH MPUPOTHONW Cpeae, yMEHHs TPOTHO3MPOBATH HEOIArONpUsTHBIC
9KOJIOTHYECKHE MOCIEACTBUS IPEAIPUHUMAECMBIX JICUCTBUH U IIPEIOTBPAILATh UX;

HaJIN4YHA pa3BUTOIO 5KOJOTHUYCCKOI'0 MBIIIJICHUS, SKOJIOTUUECKOM KYJIbTYpPBbI, OIbITa ACATCIBHOCTU IKOJIOTUYECKOM HaIpaBJICHHOCTHU, YMCHHA
PYKOBOACTBOBATHCA UMU B HOSH&B&TGHBHOﬁ, KOMMYHI/IKaTI/IBHOI\/'I n COHH&HBHOﬁ IMPAKTHUKE, CHOCOOHOCTH U YMCHHUA aKTHUBHO IPOTUBOCTOATH UACOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOLIECTBEHHOW NMPAKTHUKHY;

MOHUMAaHMS CHEM(PUKU XUMHUHM KaK HayKd, OCO3HaHUS €€ poJii B OPMUPOBAHUU PAIIMOHATBHOIO HAYYHOTO MBIIIIJIEHUS, CO3/IaHUHU LIEJI0CTHOTO
MpesicTaBiIeHUs] 00 OKpYXKAIOLEeM MHUpPE KaK O €IUHCTBE MPUPOJIbl U YEIOBEKA, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEH M peuIeHHH MpoOieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COO0M 3HAUMMOCTH XHMHUU JJIsl COBPEMEHHOW HUBUIM3AIMU: B €€ T'YMaHHUCTHUYECKON HANpaBJIEHHOCTH M Ba)KHOM poyin B
CO3JaHUU HOBOMW 0a3bl MAaTEPUATIBLHOU KYJIBTYPbI, PEIICHUH TJI00aTBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOIL, YHEPIeTUUECKOM,
MUIIEBOM U KOJIOTMUECKOI 0€30MacHOCTH, B Pa3BUTHU MEIUILMHBI, 00€CIIEUEHUN YCIOBUN YCIEHIHOTO TPYAA U SKOJOTUYECKH KOMGPOPTHON KHU3HU
Ka)KJI0T0 4yJieHa oOlIecTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: TOHHMMAaHUS CYIIHOCTM METOJIOB IO3HAHHWS, HCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
MCII0JIb30BATh TMOJy4yaeMble 3HAHMS JUIsl aHaIN3a U OOBSICHEHUS SBIICHUI OKPYXAIOMIEro MUPA U MPOUCXOASIINX B HEM M3MEHEHUN, YMEHUS JenaTh
000CHOBaHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOLIUXCS JAHHBIX C LENbI0 MOTYYeHUsI TIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEILHO HCIIOIb30BaTh XUMHYECKUE 3HAHUS JJI PCIICHUA HpO6HCM B PCAJIbHBIX JKU3HCHHbBIX CUTYALIUAX;

HHTEpPCCA K TO3HAHUTO U HCCJIEI0BATEIbCKOM JACATCIIBHOCTU,TOTOBHOCTH 1 CITOCOOHOCTH K HCIIPEPBIBHOMY 06p3303aHmo n caMoo6pa30BaHmo, K
AKTUBHOMY MOJIYYCHUIO HOBBIX 3HAHMM 110 XUMHUHU B COOTBETCTBUHU C )KU3HECHHBIMU HOTpC6HOCT$IMI/I;

HUHTEpCCa K 0COOEHHOCTSIM Tpyaa B Ppa3InYHbIX C(bean HpO(l)GCCHOHaHLHOﬁ ACATCIBHOCTHU



METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yibTaThl OCBOEHUS Y4eOHOTO npeaMeTa «XUMHUs» Ha YPOBHE CpelHEro oO1iero oopa3oBaHus BKIIIOYAIOT:

3HaYuMBble 17151 GOPMUPOBAHUS MUPOBO33PEHUS 00YyUaIOIINXCS MEKIUCIUIUINHAPHBIE (MEKIIPEIMETHBIE) 00IIEHAayYHbIE TOHATHS, OTPAYKAIOLIUE
LIEJIOCTHOCTh HAayYHOUM KapTHHBI MHpa U CHEHU(PUKY METOJOB IMO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIEeCTBO, SHEPTHUs,
SBJICHHE, MpPOLIECC, CHUCTEMa, HAy4HbIH (PAKT, NPUHLMUIL, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEJ0BaHUE, HAOIIOJEHHE, U3MEpEHHE,

AKCIIEPUMEHT U JIPYTHE);

yHHUBEpcaJbHbIe yueOHbIe AeHicTBUS (I03HAaBATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 0OecrieunBatoiue GpopmupoBanue GyHKIIHMOHATbHON
IPaMOTHOCTH M COI[MAIbHON KOMIIETEHIIUU 00yJaromInXcs;

CIOCOOHOCTH 00YYAIONTUXCS UCTIOB30BaTh OCBOCHHBIC MEXIUCIIMIUIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHMS U YHUBEPCATbHBIC y4eOHBIC JCHCTBUS
B MO3HABATEILHON U COUMAIBHOM MPAKTHUKE.

MertanpeaMeTHbIe pe3yaIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMU YUeOHBIMU ITO3HABATEILHBIMA, KOMMYHUKATUBHBIMHA M PETYISITUBHBIMHU
NEUCTBUSIMU.

OBnaneHne YHUBEPCAJIbHBIMHU y‘lCﬁHbIMI/I nmo3HaBaTe/JIbHbBIMHA HEﬁCTBHﬂMH:

1) 6a30Bble JornYecKue JAecTBUS:
CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaAIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEeNENATh LEIN ACSITENbHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUHU UX JOCTHXKEHHS,, COOTHOCUTh PE3YJbTaThl JAESITEIBHOCTU C MOCTABICHHBIMU
LIEIISIMU;

HCIIOJIb30BAThL NIpU OCBOCHUU 3HaHUM HpI/IéMLI JIOTUYCCKOI'0 MbBINUJICHUS — BBIACIIATH XAPAKTCPHBIC NPU3HAKHU MOHATHH U YCTaHaBJIMBATh HUX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIINC ITOHATHS I 0OBSICHEHHS OTACIIBHBIX (1)8.KTOB " ﬂBJ'IeHPIfI;



BI)I6I/IpaTI) OCHOBAHHUA U KPUTCPUHN I KJIaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKquI;
YCTaHaBJIMBATb NPUYINHHO-CICACTBCHHBIC CBA3H MCKIAY U3YUACMbIMU ABJICHUAMMU,

CTPOUTL JIOTMYCCKUC PaACCYKACHUA (I/IHI[}/KTI/IBHI)Ie, ACAYKTUBHBIC, II0 aHa.HOFI/II/I), BbIABJIATH 3aKOHOMCPHOCTH MW HPOTUBOPCHUSA B
paccMaTpruBACMBIX SBJICHUAX, q)OpMy.]'II/IpOBaTI) BBIBO/IBI U 3aKJIFOUYCHU S,

MIPUMEHSTH B IIPOLIECCE TIO3HAHUSI, UCIIOJIb3YyEMbI€ B XUMHUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, TPE0OPa30BbIBATH MOIETIbHBIE MTPE/ICTABICHUS
— XMMUYECKHI 3HaK (CUMBOJI) 3JIE€MEHTa, XUMHUYecKass (opMylia, ypaBHEHHE XMMUYECKOW peakluu — MpU PElIeHUH Y4eOHBIX MO3HABaTENbHBIX U

HpaKT NYCCKUX 3a/1a4, HpI/IMeHSITB HAa3BAaHHBIC MOICIIBHBIC Hpe)ICT ABJICHUA IJI5I BBISIBJICHU ST xapaKTepme HpI/ISHaKOB 1/13yqaeMLIx BCIICCTB U XUMHUYCCKUX
peaKuum.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:
BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IO3HAHUS BEIIECTB U XUMUYCCKUX PEaAKIIHI;

dbopMynupoBaTh LIETU U 33/a4d HCCIEAO0BAHUSA, UCIOJIb30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIE BOMPOCHI B KadeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUI (POPMHUPOBAHMS TUIIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)K/I€HUM;

BJIAJICTh HABBIKAMHU CaMOCTOATCIIBHOI'O INIaHUPOBAHUA U MPOBCACHUA YHCHHYCCKUX SKCIICPUMEHTOB, COBCPIHICHCTBOBATh YMCHMUA Ha6J'IIOI[aTB 3a
XOJ0M IIponecca, CaMOCTOATEIIBHO ITPOrHO3UPOBATh €I'0 PE3YJIbTAT, (bOpMy.]'II/IpOBaTI) O606HI€HI/I$I 1 BBEIBOJABI OTHOCUTEIBHO JOCTOBECPHOCTH PE3YJIbTATOB
HUCCICAO0BaHUA, COCTABJIATH 000CHOBAHHBIN OTYET O HpOHeHaHHOﬁ pa60Te;

HpI/IO6p€TaTb OIIBIT y‘ICHquCKOﬁ HCCIIEIOBATENLCKON U HpOCKTHOﬁ JACATCIIbHOCTHU, IMPOABIIATDH CIIOCOOHOCTBH ¥ TOTOBHOCTh K CaMOCTOATCIIBHOMY
IIOUCKY MCTOJ0B PCHICHUSA IMTPAKTUYCCKUX 3a1a4, IPUMCHCHHUIO PA3JIMYHBIX MCTOJ0OB IMTO3HAHUA.

3) pabora ¢ ungopmanmei:

OPUCHTHUPOBATHCS B PA3JIMIHBIX HCTOYHHKAX PIH(I)OpM&I.[PIPI (Hay‘IHO'HOHYHHpHaH JIATCPATypa XUMHUYCCKOTO COACPIKAHUSA, CIIPABOYHBIC HOCO6I/IH,

pPeCypChI I/IHTepHeTa), AHAJIU3UPOBATH I/IH(I)OpMaLII/IIO Pa3jIMiHbIX BUAOB U (I)OpM MMpEACTABJICHUA, KPUTHYCCKU OILICHUBATH eé HAOCTOBCPHOCTL U
HCTIPOTUBOPCUNBOCTD;



(bopMynHpOBAaTh 3aIIPOCHl U TPUMEHSTH PAa3TUIHBIE METO/IbI IPU TIOUCKE U 0TOOPE MHPOPMALIUHU, HEOOXOIUMOM ISl BRITIOJTHEHUS YUeOHBIX 3a/1a4
OIPENEIIEHHOTO TUTIA;

HpI/IO6p€TaTI) OIIBIT UCIIOJIb30BAaHUA I/IH(I)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTUH U Pa3IMYHbIX MTIOMCKOBLIX CUCTCM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (hopMy IIpeacTaBieHus nHpopManuu (cXemsl, rpaduky, quarpaMmbl, TaOIUIIbI, PUCYHKU U JPYTUe);

HCII0JIb30BAaTh HAYYHBIN SI3bIK B KauecTBE CpPEACTBa MpH paboTe ¢ XUMHUYECKOW MHGpOpMalMen: NPUMEHATh MEXIpeAMETHbIe (pu3nyecKkue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbI, (hopMyIibl, a0OpeBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BaTh U Hp606p330BBIBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTH.

OBnaneHne YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSIMHU:

3aJaBaTb BOIIPOCHI 110 CymeCTBY O6CY)I(,Z[3€MOI>'I TEMBbI B Xo04¢€ Juajaora
H/Uau JUCKYCCHHU, BBICKA3bIBaTh UCH, (bOpMy.]'II/IpOBaTb CBOM IPCIIONKCHHA OTHOCUTCIIBHO BBIIIOJIHCHUSA HpeHHOX(eHHOﬁ 3aJa4u,

BBICTYIIaTh C MPE3EHTAIMEH Pe3yJbTaTOB IMO3HABATEIBHON JESITEIBHOCTH, MOJYYCHHBIX CAMOCTOSTEIBHO UM COBMECTHO CO CBEPCTHHUKAMH TIPU
BBITIOJTHEHUH XMMHUYECKOTO SKCIICPUMEHTA, TIPAKTHYECKOM pabOThI 10 UCCIICIOBAHUIO CBOMCTB N3y4aeMbIX BEUIECTB, PeaH3alni y9eOHOTO MPOeKTa U
dbopMynupoBaTh
0 pe3yJibTaTaM MPOBEAEHHBIX UCCICIOBAHUN ITYTEM COTIaCOBAHHMS MIO3MIIUN B X0J1€ 0OCYXICHHS 1 0OMEHAa MHEHHSIMU.

BBIBObI

OsJiajieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSAMU:



CaMOCTOSITENIBHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO MIO3HABATEIBHYIO JEATCIBHOCTD, ONPEEIIAd €€ LN U 3a1a4i, KOHTPOIMPOBATh U IO MEPE
HEOO0XOAMMOCTH KOPPEKTUPOBATH MPEUIaraeMblii alTOPUTM JICHCTBHIA NPU BBHITIOJTHEHUU YYEOHBIX M MCCIIEAOBATEILCKUX 33/1a4, BEIOMpATh Hanboiee
3P PEKTHBHBIN CIIOCOO WX PELICHHS ¢ YIETOM IMOJyYSHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTU HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKHU.
NPEAMETHBIE PE3YJIbTATbBI
10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XUMUsD OTpa)xaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHUNH O XUMHUUYECKOM COCTaBIISIONIEH €CTeCTBEHHO-HAy4YHON KapTHHBI MUpPA, POJIU XMMUU B TMO3HAHUU SBIICHUN
MPHUPObI, B (GOPMUPOBAHUN MBIIIJIEHUS U KYIbTYPBI JIMYHOCTH, €€ (PYHKIMOHAIBHON rpaMOTHOCTH, HEOOXOJUMOMN ISl pelIeHHs] MPAaKTUYECKUX 3a/1au
1 3KOJIOTMYECKH 0O0CHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO U IIPUPOIHOI cperie;

BIIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIINe TMOHATUS (XMMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKas CBA3b, CTPYKTYpHast (popmyrna (pa3BEpHyTas U COKpaliéHHasi), MOJb,
MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, YIIIepOIHBIN cKeleT, PyHKIUOHAbHAS IPYIINa, pagiKal, U30MepHs, H30MEPbI, TOMOJOTUYECKHI psiJl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPO U a30TCOJIEpKaIINe COSAUHEHUSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISIPHBIE COCMHEHMS]); TEOPUH U
3aKOHBI (TEOpHs CTPOEHHUsI opraHuueckux BemecTB A. M. byrnepoBa, 3akoH coXpaHEeHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMHH; MUPOBO33PEHUYECKUE 3HAHMSL, JIEXKAIINE B OCHOBE IOHUMAHUS MPUYNHHOCTH ¥ CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (PAKTOJIOTHUECKHE CBEACHUS
0 CBOMCTBAaX, COCTaBe, MOJy4YCHUH U O€3011aCHOM UCTIOIB30BAHUH BAKHEHIIINX OPraHUYECKUX BEIIECTB B ObITY U IPAKTUYECKON JIESTEIILHOCTH YEJIOBEKa;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBISIBJIATD XAPAKTCPHBIC IIPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC
IIOHATHS IIPU OIIMCAHHUH COCTaBa, CTPOCHUA U npeBpameHI/Iﬁ OPraHu4YCCKux COC,I[I/IHGHPlﬁ;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ HCIIOJIb30BATh XUMHUUYCCKYIO CHUMBOJIMKY [JII COCTAaBJICHUA MOJICKYJISAPHBIX W CTPYKTYPHBIX (paSBépHYTOﬁ,
COKpaH_IéHHOI\/’I) (l)OpMy.]'I OPraHUYCCKUX BCHICCTB U ypaBHeHPIfI XUMHNUYCCKHUX peaKuHﬁ, H3roTaBJiMBaTb MOJCIIN MOJICKYJI OPraHUYCCKHUX BCIICCTB IJIA
HIUTIOCTpAlU UX XUMHUYCCKOT'O U ITPOCTPAHCTBCHHOI'O CTPOCHUA

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ yYCTaHaBJIMBATh NPUHAIJICIKHOCTD U3YYCHHBIX OPraHUYCCKHUX BCIICCTB 110 UX COCTABY U CTPOCHHUIO K OHpe,Z[eJIéHHOMy
Knaccy/rpynne COC€IUHEHUI (YTHCBOI[OPOZLLI, KHUCJIOPOJ U a30TCOACPKAUC COCANHCHU S, BBICOKOMOJICKYJISIPHBIC COC,Z[I/IHCHI/I}I), JaBaTb UM Ha3BaHU I10



cucremarnueckoil Homenkiarype (IUPAC), a takxke npuBOAUTH TPUBHAJIbHBIE HAa3BaHMSI OTAEIbHBIX OPraHUYECKUX BELIECTB (STUJIEH, IPOIMIIEH,
alleTWIICH, JTWICHTIIUKOIb, TIIMIEpuH, (eHomn, dopManbaerui, ameranbIeru], MypaBbHHAs KHCIOTA, YKCYCHAash KHCJOTAa, OJIEMHOBAs KHCIOTA,
CTeapuHOBAs KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJI0103a, TNIMLUH);

c(OPMHUPOBAHHOCTH YMEHHSI OTIPEACIIATH BUBI XUMUYECKOH CBS3H B OPIraHUYECKUX COCTMHEHUX (OJMHAPHBIC M KPATHBIC);

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOXKEHHUSI TEOPUH CTPOEHHs oprannyeckux BemiectB A. M. byriepoBa it 00bsICHEHHS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHMS; 3aKOH COXPAHEHUsI MACCHI BEILIECTB;

c(hopMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PU3MUECKUE U XUMHYECKHE CBOWCTBA TUMTUYHBIX MPEACTABUTEICH Pa3TMUHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 9TaH, JITHJICH, MPOMIWIEH, aneTwuiaeH, OyraaueH-1,3, merunOyraawen-1,3, O€H30J, METaHOJ, 3TaHOI,
ATUJICHTJIMKOJb, TJIUIEPUH, (DEHON, areTalbIeTHa, MypaBbUHAsI M YKCYCHasl KHUCIOTHI, TJIIOKO3a, KpaxMmal, Ie/UII0JI03a, aMUHOYKCYCHAsi KHCIIOTa),
WJUTFOCTPUPOBATH TEHETUUECKYIO CBSI3h MEK Ty HUIMHU YPaBHEHUSIMUA COOTBETCTBYIONIUX XUMUYECKUX PEAKIIUNA C MCTIOJIH30BAHUEM CTPYKTYPHBIX (hOPM YiI;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKH YIJIEBOJIOPOIHOTO ChIPhs (HE(PTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MepepaboTKH
Y TIPaKTHYECKOE MPUMEHEHHE TIPOTYKTOB NEPepadOTKH;

cOpMUPOBAHHOCTh YMEHHM MPOBOJUTH BBHIYMCICHHS 10 XUMUYECKHUM YpaBHEHHUSAM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BELIECTBA WIIU
MPOJIyKTa peaxkuuu 1o W3BECTHBIM macce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJHBIX BEIIECTB
WJIH MPOJIYKTOB PEaKIUn);

C(bOpMI/IpOBaHHOCTB YMCHHI;'I BJIAJCTH CHCTEMOM 3HaHHMI 00 OCHOBHBIX MCTOJAaX HAay4YHOI'0 IMO3HaHHs, WUCIIOJIb3YEMbIX B XMMHUHU IIPpHU U3YUCHUU
BEIIECTB M XUMHYCCKHX SBJICHUM (Ha6J’IIO,Z[eHI/Ie, HU3MEPCHUC, SKCIICPUMCHT, MO,I[eJ'II/IPOBaHI/Ie), HUCIIOJIB30BaTh CUCTECMHBIC XMMHUYCCKUEC 3HAHUA IJIsA
IIPpUHATUSA peI_HCHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BCIICCTBAMUA U UX ITPUMCHCHHUCM

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO)IaTL IIpaBujia I10JIb30BAHUA XUMHWYECKON HOCY,Z[Oﬁ n J'Ia60paTOpHI>IM O60py,HOBaHI/IeM, a TaKXXC IIpaBHJIa
O6paH_[€HI/IH C BeHICCTBAMU B COOTBCTCTBUU C MHCTPYKIUAMU I10 BBIIIOJIHCHUIO J'Ia60paTOpHBIX XHUMHNYCCKHUX OIIBITOB,

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IJIAaHUPOBATH U BBIINIOJIHATD XHMHUYECKUMN OKCIICPUMCHT (npeBpameHI/m OpraHn4eCKuX BCHICCTB IPHU HAI'PCBAHHU,
MOJIYYCHHUEC OTUJICHA U U3YUYCHUC CTO CBOﬁCTB, KAaYCCTBCHHBIC PCAKIIMU OPraHUYCCKUX BCIICCTB, ACHATYpAIUA OcIIKOB IIpyU HarpeBaHuH, LIBCTHBLIC
peakuuu 6CJ'IKOB) B COOTBCTCTBUHM C IIPpaBUJIAaMU TCXHUKHU 0€30ITacCHOCTH npu 06paIJ_IeHI/II/I C BCIICCTBAMU H J'Ia60paTOpHI>IM 060py,HOBaHI/ICM,
MPCACTABJIATH PE3YJIbTAThl XUMHUYCCKOTO SKCIICPUMCHTA B (I)opMe 3alnucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHUX peaKHI/Iﬁ u (pOpMYHHpOBaTB BbIBOJbI HA OCHOBEC
OTUX PE3YIILTATOB,



c(OPMHUPOBAHHOCTh YMEHUI KPUTUIECKH aHATTM3UPOBATH XUMUYECKYIO HH(OPMAIIHIO, TOTYIaeMYI0 U3 Pa3HbIX HICTOYHUKOB (CPECTBA MacCOBOM
nHpopmanuu, IHTEpHET U ApYIuX);

c(OPMHUPOBAHHOCTh YMEHHUI COONIOATh MpaBWiia AKOJOTHUECKH IeIeCO00pa3HOro MOBEACHHS B OBITY M TPYIOBOH JAEATEIHHOCTH B LENAX
COXPAHEHHUsI CBOEr0 3/I0pPOBbS U OKpPY)KAIOLIEH HPHUPOJHON Cpefbl, OCO3HABATH ONACHOCTh BO3JECUCTBMSI HAa YKUBBIE OPraHU3Mbl OINpPEAEIEHHBIX
OpraHMYECKUX BEIIeCTB, MoHMMas cmblca nokaszarens ITJIK, mosicHATh Ha mpumepax CIOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEAHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

JJIA o6yqa101111/1xcs[ C OIpaHNMYCHHBIMHU BO3MOKHOCTAMMH 3O0POBBA: YMCHHUEC IMPUMCHATH 3HAHUSA 00 OCHOBHBIX AOCTYIHBIX METOJJaX IMO3HaHHWA
BEIICCTB U XUMHNYCCKUX ﬂBHeHHﬁ;

IUTSL CIIETBIX M CIa0OBUAANIMNX OOYYAIONIMXCS: YMEHHE HCIIOJIBb30BaTh pelbe(h)HO-TOUeUHYI0 cucTeMy oOosHaueHuit JI. Bpains mns 3ammcn
XUMUYECKUX (HOPMYII.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O0mas 1 HeopraHueckasi XUMUs O0TPaXKakoT:

c(OpMUPOBAHHOCTh MPECTABICHUN: O XMMHYECKON COCTaBISIOUICH €CTeCTBEHHO-HAYYHOI KapTUHBI MHUpPA, POJIM XUMHUU B MO3HAHUH SIBJICHUN
PHUPO/bI, B (GOPMUPOBAHUN MBIIIJICHUS U KYIbTYPBI IMYHOCTH, €€ (PYHKIMOHAIBHOI IPaMOTHOCTH, HEOOXOJUMOM ISl pelIeHHs] MPAKTUYECKUX 3a/1a4
1 DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M MPUPOIHOMN CPEIE;

BJIaJCHUE CHUCTEMON XHMHYECKHUX 3HaHI/II7I, KOTOpasda BKIIHOYACT: OCHOBOIIOJIAralOIIUC ITOHATHUSA (XI/IMI/I‘{CCKI/Iﬁ 3JICMEHT, aTOM, H30TOI, S-, P-, d-
QJICKTPOHHBLIC Op6I/ITaJ'II/I aTOMOB, HOH, MOJICKYJIA, MOJIb, MOJI?IpHBIﬁ 06’béM, BaJICHTHOCTD, JJICKTPOOTPHUIATCIbHOCTh, CTCIICHDb OKUCIICHUS, XUMHWYCCKas
CBA3b (KOB&J’ICHTH&H, HOHHAasA, MCTaJJIM4YCCKasd, BOI[OpOI[HaH), KpUCTAJNIMYCCKasd peméTKa, THUIIBI XMMHWYCCKHX peaKHHﬁ, pacTBOP, SJICKTPOJIUTHI,
HCOJICKTPOJIUTBI, JICKTPOJIUTHYCCKAA Aucconranua, OKUCINTCIIb, BOCCTAHOBHUTCIIb, CKOPOCTb XUMHYECKOU pC€aKuuu, XUMHYCCKOC paBHOBeCI/Ie); TCOPHUU
M 3aKOHBI (TeOpI/IH BHCKTpOHHTquCKOﬁ Juccounalnmnu, nepnonnqecm/lﬁ 3aKOH H n. MeH):[eneeBa, 3aKOH COXpPaHCHUS MAaCChl BCIICCTB, 3aKOH COXPAaHCHU
U IpEeBpaAlICHUA SHEPTUH [TPU XUMHWYCCKUX peaKI_II/IHX), 3aKOHOMCPHOCTH, CHUMBOJIHNYECKUU SI3BIK XUMHUH, MUPOBO33PCHUYCCKHUC 3HAHU S, JICKAIITUEC B OCHOBC
NOHUMAHUA NMPUYUHHOCTH U CUCTCMHOCTH XHUMHYCCKUX HBHCHHﬁ, (baKTOJ'IOFI/I"IeCKI/IC CBCICHUA O CBOﬁCTBaX, COCTaBC, IMOJYYCHUU U 0e30IMacHOM
HCII0JIb30BAHNUM BaKHEHIIINX HCOPTaHNYCCKUX BCIICCTB B 6BITy )51 HpaKTquCKOﬁ ACATCIIBbHOCTHU YCJIOBCKA,



C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBIABJIATE XApPaKTCPHBIC IMPU3HAKU HOHﬂTHﬁ, YCTaHaBJIMBATb WX B3aUMOCBSA3b, UCIIOJIB30BATH COOTBCTCTBYIOUIUC
MOHATHUA ITPHU OITMCAHHUU HCOPTAHNYCCKNX BCIICCTB U UX HpeBpaHIeHI/Ifl;

c(OPMHUPOBAHHOCTh YMEHHI HCHOJIB30BaTh XUMUYECKYI0 CHMBOJIMKY JIUIsl COCTaBJICHHUS (POPMYJ BEIIECTB M YPaBHEHUH XUMUYECKUX PEaKIIHA,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBHaiibHbIE Ha3BaHUS OTJEJIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHbIi ras, yrjeKuciblii ra3, aM MHaKk,
rami€Hasi U3BecTb, HerauéHasi U3BeCTh, INTHEBAS COJIA, MTUPUT U IPYTHE);

c(OpMHUPOBAHHOCTh YMEHUIN ONPEJENIATh BAJIEHTHOCTb U CTETIEHb OKUCIICHUSI XUMUYECKHX JIEMEHTOB B COEMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XMUMHMUYECKOM CBsI3U (KOBaJEHTHAs, NOHHAsI, METAJUINYECKasi, BOJOPOIHAS) B COCANHEHUSAX, TUIl KPUCTAIUIMUYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAs, HOHHAsI, METa/NINYecKasi), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COETUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUN YCTaHABJIMBATh MPUHAIJICKHOCTh HEOPraHMYECKUX BELIECTB IO UX COCTaBY K OMNpPENeTIEHHOMY KJaccy/Tpymme
coelMHEeHUH (ITPOCThIe BELIECTBA — METAJLIBI U HEMETAJUIbI, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCHIBI, COJIN);

c(OPMHUPOBAHHOCTh YMEHUI PaCKpBIBaTh CMBICH Mepuoandeckoro 3akoHa [I. 1. MenjeneeBa U 1eMOHCTPHPOBATH €r0 CHCTEMATH3HPYIOIIYIO,
OOBSCHUTEIIBHYIO U POTHOCTUIECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepPHU30BaTh JIEKTPOHHOE CTPOECHNE aTOMOB XUMUYECKHUX AJIeMEHTOB 1—4 meprooB [leproandeckoit cUCTEMBI
xumuueckux anementoB J[. M. MeHaeneeBa, HCIOJB3ys MOHATHS «S-, P-, O-3JIEKTPOHHBIE OpPOUTAIIN», «IHEPIETHYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HUX COCIUHEHHI MO mepuojam u rpymnmnam llepuoanueckoil cucTeMbl XUMHUYECKHX
anemenToB [I. . Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHH XapakTEepPU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHMUYECKHX BEIIECTB DPA3IMYHBIX KIJIACCOB,
MOATBEPK/1aTh CYIIECTBOBAHME F'€HETUUECKOW CBSI3M MEXIAY HEOPTaHMYECKUMU BEIIECTBAMU C IIOMOILBbI YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX
peaxkuuii;

C(l)OpMI/IpOBaHHOCTB YMCHUA KHaCCI/IQ)I/IHI/II)OBaTL XUMHUYCCKUC pPCAKIHHU 110 pa3jIMYHbIM IIPU3HAKAM (‘II/ICJ'Iy " COCTaBYy pCarupyromux BCIICCTB,
TCIJIOBOMY 3(1)(1)CKTy pC€aKuunu, N3SMCHCHUTO CTEeIEHEH OKUCICHUS 3JICMCHTOB, O6paTI/IMOCTI/I pcaKknuu, y4actTuro KaTaJ'II/ISaTOpa);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ COCTAaBJIATh YPABHCHUSA peaKHI/Iﬁ Pa3JIMUHBIX THUIIOB, ITOJIHBIC U COKpaH_[éHHBIe YPaBHCHUA peaKI_II/Iﬁ HOHHOI'O O6MeHa,
YUYHUTBIBAs YCJIOBUS, IIPU KOTOPBIX 3TH PCAKIIMU UAYT IO KOHIIA,;



C(bOpMI/IpOBaHHOCTI) yMeHI/II\/JI MMPOBOAUTD pCAKIINH, ITIOATBCPKIAIOIINC KauyeCTBCHHBIN COCTaB PA3JIMYHBIX HCOPIraHMYCCKHX BCIICCTB, paCliO3HABATh
OIIBITHBIM HyTeM HOHBI, HPUCYTCTBYIOIINUEC B BOJHBIX PACTBOpax HCOPraHMICCKUX BCIICCTB,

cOPMHUPOBAHHOCTh YMEHUH PACKPHIBATh CYIIHOCTh OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEICTBOM COCTABICHHS AIIEKTPOHHOTO
OanaHca dTUX PEaKIUH;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOH peakIuu OT pazauyHbIX (DAKTOPOB; XapakTep CMELIEHUs
XMMHMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3jeicTBus (npuHuun Jle [larense);

cOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI, JIEKAIIHMEe B OCHOBE NMPOMBIIIIEHHOTO TOJYYEHUSI CEpPHON KHCIOTHI,
aMMuaka, a Takke c()OpMHUPOBAHHOCTH MPEACTAaBIEHUHN 00 00X HAYYHBIX TPUHIIMIIAX U SKOJOTHYECKUX MPoOIeMax XMMHUUECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHHUS] C HCIOJIB30BAHUEM TIOHSATUS «MaccoBas JOJIA BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHOIIIEHU Ta30B MPU XUMUYECKUX PEAKIIUIX, MACChl BEIIECTBA UM 00BEMA Tra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WM 00BbEMY OTHOTO
U3 Y4acTBYIOIIMX B PEaKIMH BELIECTB, TEIJIOBOro 3pQeKkTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMsI MAcChl BEIIECTB, MPEBPAIICHUS U COXPAaHE HUS
SHEPIUH;

c(OpMHUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBHia MOJIb30BAHUS XMUMHMUYECKON MOCYI0M U JabopaTopHbIM OOOpYyIOBAaHUEM, a TakyKe MpaBUiia
oOpallleHus ¢ BelIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJHEHUIO JTA00PATOPHBIX XUMUYECKHX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHHMH IJIAHHUPOBATh M BBINOJHITH XUMHYECKUN HKCIEPUMEHT (pa3lio’keHHuEe MEepOKCHAAa BOAOpPOJa B IMPHUCYTCTBUU
KaTajau3aTopa, OINpeeseHHe Cpelbl PACTBOPOB BEILECTB C MOMOIIBI0 YHHBEPCAIBHOIO WHIUKATOPA, BIMSHHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTH
XMUMHYECKOHN peakiiu, peaklui HOHHOTO 0OMEeHa, KayeCTBEHHbIE PEaKIMK Ha Ccylib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS, PEeLICHUE
AKCIEPUMEHTAJbHBIX 3a7ad mo TeMaM «Metamnsl» U «HemeTannasl») B COOTBETCTBUU C MpPaBWJIAMU TEXHUKH O€30MACHOCTH MPHU OOpAIEHUU C
BEIIECTBAMU M JIA0OPATOPHBIM O0OpYIOBaHUEM, TMPEACTABIATh PE3YJIbTaThl XHMUYECKOTO JKCepuMeHTa B ¢GopMe 3alucu  ypaBHEHH
COOTBETCTBYIOIIUX peakiuii ¥ GOpMyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHATU3UPOBATh XMMUYECKYIO HH()OPMAIHUIO, ITOJYy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MAaCCOBOM
KOMMYHHUKaluu, IHTepHeT U apyrux);

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIOI[8.T]':> IpaBujIa 5KOJOTMYCCKU uenecoo6pa3H0r0 IOBCJICHUSA B 6BITy 151 pr,Z[OBOfI ACATCIBHOCTU B I CIIAX
COXpPaHCHUSA CBOCTO 3J0POBbA U OKPY)KaI-OH_Ieﬁ HpHpO,Z[HOfI CpCabl, OCO3HABATL OIMMACHOCTDH BO3JICHCTBUS HA JKUBBIC OpraHHu3MbI OHpC,[[CJIéHHBIX BCIICCTB,



nornMasi cmbici nokasatens [1IK, mosicHaTe Ha mpumepax crocoObl YMEHBIIECHHUS M MPEIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBHS HAa OPraHU3M
YEIJIOBEKA;

JJIA O6yanOIHHXC$[ C OI'paHNMYCHHBIMU BO3MOKHOCTAMMU 3O0POBBA: YMCHHUEC IMPUMCHATHL 3HAHUA 00 OCHOBHBIX AOCTYIHBIX METOJaX IMO3HAHUWA
BEIICCTB U XUMHNYCCKUX SIBJ'IGHI/If/'I;

IUISL CIETBIX M CIa0OBUAAIINX OOYUYAIOUIMXCS: YMEHHE HCIIOJIB30BaTh pelbe(hHO-TOUeUHYI0 cucTeMy oOosHaueHuit JI. Bpaitns mns 3ammcu
XUMUYECKUX (HOPMYII.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HanmenoBanue pasfesnoB U TeEM IpOrpamMMbl
n/m

Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHUH

1.1 IIpenmer opranuueckoi xumuu. Teopus cTpoeHus
opranuyeckux coenunennii A. M. bytneposa

Hroro no pazneny

Paspgen 2. Yriesogopoabl

2.1 TlpenenvHBIC YTICBOIOPOIBI — ANKAHBI

2.2 HenpenenbHbIE YIICBOIOPOIBI: ATKSHBI, AJIKAIUCHBI, AJTKUHBI
2.3 ApomaTtudecKkue yrieBOA0POIbI

2.4  TlpupoHble HCTOYHUKH YTIEBOIOPOJIOB M UX TIepepadoTKa
Hroro no pazneny

Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
3.1 Cruptel. deHon

3.2 Anpaerunsl. Kap6oHnoBbie kuciaotel. CioxHbIE d3UPHI

3.3  VYrueBonsl

Uroro no pazneny

Pa3znea 4. A3oTconepskainye oprannyecKkue coeIuHeHus

4.1 Awmwunbl. AMUHOKHCTOTHL. benku

Utoro no pazneny

Paspnen 5. BoicokoMoJIeKyIsIpHbIe COeIMHEHUA

5.1 Ilnactmaccel. Kayuyku. Bonokna

Hroro no pasaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KUIIACC

Bcero

34

KomnnuectBo yacos

KontponbHsbie
paboThl

IIpakTrueckue
paboThI

OnexTpoHHbIe (U(POBbIE)
00pa3oBaTeNbHBIE PECYPCHI



Ne HanmenoBanue pasfesnoB U TeEM IpOrpamMMbl
n/m

Paznen 1. TeopeTnueckue 0CHOBbI XUMHH

1.1 Crpoenue atomoB. [lepuoanueckuii 3akoH u Ilepuonnyeckas
cucTeMa XxuMu4deckux anementoB J[. 1. Menneneesa

1.2 Crpoenue BemecTBa. MHOrOOOpas3ue BEIIECTB
1.3 XuMuyeckue peakiuu

Hroro no pazneny

Paznea 2. Heoprannyeckasi XuMus

2.1 Metamibl

2.2 Hewmeramibt

2.3 (CBs3b HEOPraHMYECKUX U OPTAaHMYECKHUX BEIIECCTB
Hroro no pazneny

Pa3nen 3. Xumus u :Ku3Hb

3.1 Xwumus u Ku3Hb

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne Tema ypoxka
n/n

1 TIlIpaBuna Tb B kabunere xumuu. I[Ipeqmer opranuueckoit
XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYEHUE

2  Teopus cTpoeHUs opranudeckunx coenqunenuii A. M. bytieposa,

€€ OCHOBHEIE OJIOKEHUS

Bcero KoHnTpoibHbIE IIpakTrnueckue
paboThI paboThl
1 1
1
1 1
2 3

34

KomnnuectBo yacos

KomnyecTBo yacos

Bcero Kontponbusie  Ilpaktuueckue

1

paboThI paboThI

OnexTpoHHbIe (HU(POBbIE)

JlaTa
U3y4YeHUs

00pa3oBaTeNbHbIE PECYPCHI

DJeKTpoHHbIE HU(POBHIE
00pa3oBaTeNbHbBIE PECYPChI



/o

o1

10
11
12
13

14

15

16
17

18
19

Tema ypoxka

[IpencraBienue o ki1accupuKay OpraHnYeCKUX BELIECTB.
Homenknarypa (cucremMarndeckas) 1 TpUBHAJIbHBIE Ha3BaHUS
OpraHMYECKUX BEILECTB

N3omepsl. BUIBI H30MEpUN.
Knaccudukanus opraHu4eckux coeMHEHUH.

Pemenue 3a1ay Ha HaX0XKACHUE MOJIEKYIIAPHON (POPMYITbI
OpPraHU4EeCKOTO BELIECTBA.

CamocTtosrenbHas paboTta
[IpenenbHbIe yraeBOAOPOABI. AJNKAHBI.

[IpakTuky™m 1Mo cocTaBieHHIO (POPMYT H30MEPOB U TOMOJIOTOB
aJIKaHOB. AJIKaIUEHBI.

DU3NYECKUE U XUMUYECKUE CBOMCTBA AJIKAHOB.
Brrunciienus no ypaBHEHHIO XUMHUUECKON PEAKIIUU
ApeHbl: 6eH301 1 ToTyoJ. TOKCHYHOCTh apeHOB

I'enernueckas cBA3b YrJI€BOAOPO 0B, IPpHUHAMICKAIIUX K
Pa3JIMIHBIM KiIaCCaM

[IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB: MPUPOAHBII ra3 u

MONyTHBIE He(TAHBIE ra3bl, He(Th U MPOAYKTHI €€ epepaboTKu

HpI/IpOI[HHC HUCTOYHHUKHU YTIIICBOAOPOIAOB: HpI/IpOI[HHﬁ raz u

MOMYyTHBIE He(TAHBIE ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

KonTtponsHas pabota no pazzaeny «YTriaeBoI0pOIabh»

[IpenenbHble OJHOATOMHBIE COUPTHI: METAHOJ U ATAHOJL
Bonoponnas cBs3b

MHoroaToMHEIE CIIUPTHBI: DTUJICHTJIMKOJIb U TJIMLCPHUH

deHo: CTPOCHUC MOJICKYIIbI, (bI/I3I/I‘ICCKI/IC N XUMHWYCCKUC
CBOﬁCTBa, MMPUMCHCHUC

Bcero KontposbHbIE

[EEN

R

KonnuectBo yacos

paboThl

IIpakTrnueckue
paboTsl

Hara
U3YYEHUS

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNbHbBIE PECYPCHI



Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpOHHbIE IU(POBBIE

n/m Beero Kourponbhble —IlpakrTuueckue M3YUCHHS — 00pas’oBaTelIbHBIC PECYpChI
paboThl paboThl
20 Aunpperuabl: hopMaIbACTHI U alleTATBICTHI. ALIETOH 1
21 OnxHOOCHOBHBIE MpEETbHBIC KAPOOHOBHIE KMCIOTHI: MypaBbiHas 1
U YKCyCHast
22 Tlpakruueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCyCHOM 1 1
KHUCIIOTBI» (C MCIIOJIb30BaHHEM 00opynoBaHus «Touka pocTay)
23 CreapuHOBas M OJICMHOBASI KUCIIOTHI, KaK MPEICTABUTEIH 1
BBICITUX KapOOHOBBIX KHCIIOT
24 Mbpuia Kak COJHM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE 1
JericTBIE
25 Cnox#able 2GuUpHI KaK MPOU3BOHBIC KAPOOHOBBIX KUCIIOT. 1
IMaaponus cnoxHbIX 3(UpoB
26 Kupsl: ruApOH3, IpUMEHEHHE, OMOJIOTHYECKas POJIb KUPOB 1
27 YraeBojwl: cocTaB, knaccudukarus. Baxxneimme 1
MIpeICTaBUTENHN: TIII0K03a, PPYKTO3a, caxapo3a
28 Kpaxmai v 1emirono3a Kak IpyupoTHbIE TTOJIMMEPHI 1
29 KowntponpsHas padota mo pazaeny «Kuciopoacoaepikamiye 1 1
OpraHUYECKUEe COCTUHEHUS
30 AMUHBI: METUJIAMUH U aHUJIHH 1
31 AMUHOKHCIOTHI KaK aM()OTEepHBIC OPraHUYECKUE COCTUHEHUS, 1
ux Ouosiornyeckoe 3HaueHue. [lentuapt
32 benku kak MpuUpoOHBIE BEICOKOMOJIEKYIISIPHBIE COSTUHEHUS 1

33 OCHOBHBIC IOHATHS XUMHUU BBICOKOMOJICKYJIAPHBIX CO€OUHEHMI 1

34  OcHOBHEIE MCTOAbI CHHTEC3a BBICOKOMOJICKYJIAPHBIX COCIUHEHMH. 1
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



11 KIIACC

No
/o

10

11

Tema ypoka
Bcero

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTypaIlis aTOMOB 1
[Tepnoanueckuit 3akoH u [leproandeckas cucreMa XMMUYECKUX 1
anemeHToB JI. . MenpeneeBa, ux CBsI3b ¢ COBPEMEHHOU TEOPUEHN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHUYECKUX IEMEHTOB U UX 1
COEIMHEHUH M0 IpynnaM 1 IepuoiaM. 3Ha4eHHUE MEPUOINIECKOTO
3aKOHa M CUCTEMbI XUMHUUYecKux annemeHToB J[.1. MenneneeBa B
Pa3BUTUU HAYKU
Crpoenue BemecTBa. XUMUYECKas CBS3b, €€ BUIbL, MEXAHU3MBI 1
00pa3zoBaHus KOBAJICHTHOU CBsI3H. BomopoaHas cBs3b
BanentHoCTh. D1€KTPOOTPUIIATEILHOCTh. CTENEHb OKUCICHHUS. 1
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHUS
[Tonatue o aucnepcHbIX cucteMax. VICTUHHBIE U KOJUTOUAHbBIE 1
pacTBOpbl. MaccoBas 10Ji BEllleCTBa B pacTBOPE
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COSTMHEHUH. 1
['eneTnueckas CBsI3b HEOPraHUYECKUX BELECTB, PA3IMYHbIX KIACCOB
Knaccudukanus XuMHUuecKuX peakluii B HEOPraHUYeCcKoil u 1
OpraHMYEeCKON XUMHUH. 3aKOH COXPAHEHHUS MacChl BEILIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUS YHEPTUU IPU XUMUUYECKUX PEAKIUAX
Ckopoctb peakiun. OOpaTtuMble peakiuu. XUMHYECKOEe PaBHOBECHE 1
[IpakTueckas paborta Ne 1. «BnusiHue pa3nuuHbix (akTOpoB Ha 1
CKOpPOCTh XUMHYECKOM peakuumn» (¢ UCIoIb30BaHuEM 000py10BaHUs
«Touka pocta»
OnexTponuTnyeckas quccouuanus. [lonsatue o BOIopoaHOM 1

nokasatene (pH) pactBopa. Peakiun nonnoro oomena. I'maponus

KonunuectBo yacon Jara

KoHTposbHBIE
paboTsl

[TpakTrdeckue H3YICHHA
paboThl

DneKTpoHHbIE HU(POBBIC
00pa3zoBaTesbHbIC

pecypcsl



Ne Tema ypoxka KonnyecTBo 4yacoB Jara  DnexrpoHHBIE TUPPOBHIE
n/m Bcero Konrponbhbie [lpaktudeckue H3YICHHA 00pa3oBaTeIbHBIC
paboThl paboThl peCypChl

OpraHU4eCcKUX U HeopraHMuecKux BemecTs. JI/P ¢ ucnonap3oBanuem
obopynoBanus «Touka pocTay

12 OxucnuTenbHO-BOCCTAHOBHUTEIbHBIE peakiuu. [loHsTre 00 1
3JIEKTPOJIN3€E PACIUIaBOB U PaCTBOPOB COJIEH

13 KontpoisbeHas padoTa mmo pasneny «TeopeTndaeckrue 0CHOBBI XUMU 1 1

14 Mertambl, ux nonoxxenue B [leproamdeckoit cucreMe XUMUYECKUX 1

anemenToB JI. . MenpeneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB.
OO6mwme ¢puznuecKkre CBOMCTBA METANIOB

15 CnnaBbl MeTaIOB. DIEKTPOXUMUYECKUH Psiji HANIPSKEHU N 1
METaJlJIOB
16 XwuMmuueckue CBOMCTBA BAKHEUIITUX METAIUIOB (HATPU, KaJTUH, 1
KaJIbIIMI, MarHAi, aJIOMUHAN ) U UX COCTUHECHUN
17 Xwumudeckue CBOMCTBA XpoMa, MEIN M UX COCTUHEHHI 1
18 Xwumuueckue cBOICTBA LIMHKA, jKejIe3a U UX COEIUHEHMI 1
19 TIIpaktuueckas pabota Ne 2. "PemieHne sKkCriepuMEeHTAIBHBIX 33124 1 1
o Teme «Metayuibl»" (C UcoJIb30BaHuEM 000pynoBanus «Touka
pocray)

20 HeMeTaJ'IJ'ILI, HUX ITOJIOKCHHUC B HepnonnquKoﬁ CHUCTEMEC XUMHNYCCKUX 1
3JICMCHTOB I[ H. MenpaeneeBa u 0COOEHHOCTH CTPOCHUA aTOMOB

-

21 @usnyeckue cBOICTBAa HEMETAILIOB. AJJIOTPOIHS HEMETAIIOB (Ha
npuMepe KUciaopoa, cepsl, hocdopa u yriepoaa)

22 XuMHYecKue CBOWCTBA raJOr€HOB, CEPhl U MX COCANHEHUI

23 XuMuyeckue CBOHMCTBA a30Ta, ocdopa U UX cOeTMHEHUN

24 XuMmudeckue CBOWCTBA yriiepoja, KpEMHHS U UX COCIMHEHUIN

R

25 HpI/IMeHCHI/Ie Ba)KHEHIIIMX HEMETAIIOB U UX COCOUHECHUI



/o

26

27

28

29

30

31

32

33
34

Tema ypoka

006001IeHrEe U cucTeMaTu3auus 3Hanuii no reme «Hemerauiboy.
Berurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKITUN U
TEPMOXUMHUYECCKHIE PACUETHI

[Tpaktuueckas padota Ne 3. «Pemienne skcriepuMeHTAIBHBIX 337124
o reme "Hemerambl"» (¢ ncronb3oBaHHEM 000pyI0BaHUS «TOYKA
pocray)

KonTposnpHas padota no temam «Metamuib» 1 «Hemeramas»

HeopraHquCKHe H OPraHUuvYCCKUEC KUCIOTHI. HeOpl"aHI/I'-IeCKI/Ie n
OpPraHu4€CKreC OCHOBAHHA

AmboTepHbIe HEOPraHNYECKHE U OPraHUYECKUEe COCTUHEHHUSL.
I'enernueckas cBsI3b HEOPraHMUECKUX M OPraHUYECKUX BEIIECTB

Ponbs xumuu B obecrieueHnn SKOJIOTHIECKOM, IHEPTETHICCKON 1
MUIIEBOM 0€30MacCHOCTH, Pa3BUTUU MEIULIUHBI

[IpencraBienust 00 OOMKX HAYYHBIX MPUHIIUIIAX TPOMBILIIEHHOTO
MOJIyYEHUS] BaKHEHIIINX BEIIECTB

Yenosek B MHUPE BEIIECCTB U MaTCpHUaIOB
Xumus u 3J0POBEEC UCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

KonunuectBo yacon Jara

Bcero KoHntposbHbIE

paboTsl

[IpakTuyeckue H3YICHHUA
paboThI

DneKTpOHHbIE LIU(POBBIE
00pazoBaTesbHbIC

pecypcsl



