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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
dbenepanbHO 00pa3oBaTENbHON MPOrpaMMbl CpPEHETr0 00IIero oOpa3oBaHUs
(®OIT COO), npencraieHHbIXx B DeAepallbHOM  TOCYJAPCTBEHHOM
obpaszoBarenbHoM cTannapre COO, ¢ yuérom Konuenuuu npenogaBanusi yaeoHOro
npeaMeTa «XuMHsS» B 00pa3oBaTellbHBIX opranu3anusx Poccuiickoit deaepaiumy,
pealn3yIoIINX OCHOBHBIE 00pa3oBaTeIbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUM
«Ctparerun pazButus Bocnutanus B Poccuiickoit denepauyu Ha nepuon no 2025
roga» (Pacnopsokenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTaHUSI U Pa3BUTHsI OOYUYaIOIIMNXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuenrtyanbHsle nonoxkenus @I'OC COO o B3anMOOOYCIOBJIEHHOCTH LIEJIEH,
COJICpXKaHUsl, Ppe3ylbTaToB OOyYyeHUs W TpeOOBaHWUA K YPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0pa3oBaHue, II0JIy4aeMOoe BBIITYCKHUKaMH
00111e00pa30BaTeIbHON  OpraHU3alliy, SBISETCS HEOTHEMJIEMOM 4YacThl0 HX
oOpa3oBaHHOCTH. OHO CHYKUT 3aBEpIIAIOIIMM 3TallOM peaju3aluy  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XHMMHYECKOro O0Opa30oBaHUs. OTH IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJI0BEKa, a TAK)KE IKOJIOTHYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3710POBBIO
U TpUpoaHoil cpene. Peanmmsyercs xumudeckoe oOpa3oBaHHE OOYYAIOIIMXCS Ha
yYpOBHE CpeHEro 001Iero 00pa3oBaHus CPeACTBAMHU YI€OHOTO MpeaMeTa « XuMHUsD,
COJIEp’)KaHME M TIOCTPOCHHME KOTOPOrO OIpEAeNiCHbl B MpOorpaMMe MO XUMHH C
y4€TOM cneuu(UKd HAyKd XHMHUM, €€ 3HAYeHUs B IO3HAHUW MPUPOABI U B
MaTepUaIbHOMN JKU3HU OOIIECTBA, a TaKKe ¢ yu€ToM OOIIUX IeNiel U TMPUHIIUTIIOB,
XapaKTepU3YyIOIMX COBPEMEHHOE COCTOSIHHUE CHCTEMbI CpPEOHEro  OOIIero
oOpa3oBanus B Poccuiickoit deneparuu.

XUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOW IMBUJIM3ALMH, B CO3IaHUM HOBOH 0a3bl MaTepUalbHOW KYJIbTYpHI.
Omna BHOCHT CBOH1 BKJIaJl B ((OPMHUPOBAHUE PALMOHAILHOTO HAYYHOI'O MBIIIJICHUS, B
CO3/IaHME LIEJTOCTHOIO MPEICTaBIECHUS 00 OKPYXKAIIIeM MHpE KaK O €IMHCTBE
OpUPOJBI U YEJIOBEKa, KOTOpoe (PopMuUpyeTcs B XMMHUHM Ha OCHOBE NMOHUMAHUS



BEIIECTBEHHOT'O COCTaBa OKPYXAIOIIETO MHPA, OCO3HAHUS B3aUMOCBSA3U MEXKIY
CTPOECHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIaCTSIMU IPUMEHEHMUSL.

TecHO B3aMMOAEICTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMU, XMMHSI CTaa
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPbI, HEOOXOANUMBIM YCIIOBUEM YCIIEHITHOTO
Tpyda M >KM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XMMHsI Kak Hayka
CO3UJaTENbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBJ€Ha Ha PpEIICHHE
ro0anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOIOIrMYECKOM 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUM ¢ 0OIUMHU LEMSIMH U TPUHIUIAMH CpPEIHEro OOIIero
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
M3YYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOy4aroumxcs, HEOOXOAUMYI0 MM JJii  BbIPAaOOTKH  MHMPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B JKA3Hb COLMYMAa, MPOJOHKCHUS
o0pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu ~ nipeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl —
«Opranunueckass xumusi» U «OOmas W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HayKu: CHCTEMA
3HaHUU MO0 HEOPraHUYECKOH XMMHHU (C BKIIOYEHUEM 3HAHMM U3 OOIEH XUMHH) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUMW IPU W3yYEHUH
npeaMeTa OOecleynBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCEr0 MHOroo0Opasus
BEIECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUI XUMHUH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
Heopranuyeckass XuMmus» c(OpMHUpPOBaHA B MpOrpamMMe IO XUMHUU HAa OCHOBE
CUCTEMHOr0 TIOAXOAa K U3YYEHHIO YydeOHOro wmarepuaia H OOYCIIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUH  Ha  ONpPEHENIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHWMHUHU BELIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHUS OPraHuYeCcKHX
COCIMHEHUW, a TakK€ Ha YpPOBHE CTEPEOXHUMHMYECKUX M BJIEKTPOHHBIX
Ipe/ICTaBIEHU O CTpoeHUU BemiecTB. CBeZieHUs! 00 N3y4aeMbIX B Kypce BEIIECTBaX
JAI0TCA B Pa3BUTHH — OT YIJIEBOAOPOJIOB /10 CIOKHBIX OMOJOTMYECKH aKTHBHBIX
coelMHeHU. B Kypce  OpraHM4ecKkOl  XMMHM  MOJYy4arOT  pPa3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIETO OOpa3oBaHUsl MEpBOHAYAIbHBIE
MIPEICTABIICHUS O XUMUYECKON CBA3M, KIACCU(UKAIIMOHHBIX MPHU3HAKAX BEUIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIINH.

[lon HOBBIM YyrjaoM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HM3YyYEHHBI Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHuUs
TEOPETUYECKUA Marepuanl M (PAKTOJOTMYECKHE CBEACHHMS O BEUIECTBAX H
XUMHUYeCKor peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOmas u HeopraHuyeckas
XUMHS» OOydarolUMCsl TPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIINH,
riyOXe TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKLIMA 3TOro 3akoHa — OT
o0o01maroen 10 0ObSICHSIOMEN U TPOTrHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOWCTBAaX W MPUMEHEHHH, a TAK)K€ O XUMHUYECKHX PEaKIUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs tonoyHseTcs B Kypcax 10 u 11 kitaccoB anemenTaMu
COJEpXKaHUsl, UMEIOIMIMMH KYyJIbTYpPOJOTHYECKU M MPUKIAAHON XapakTep. OTH
3HaHUs CHOCOOCTBYIOT TOHWMAHHUIO B3aMMOCBSI3M XUMHUHU C JPYTUMH HayKamw,
PacKpbIBaIOT €€ poJib B MO3HABATEIHLHON U MPAKTUUECKOH JeATeIbHOCTH YeJIOBEKa,
CHOCOOCTBYIOT BOCITUTAHHIO YBXKEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IPAKTUYECKUX MPUIOKEHUN XUMUHU, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpoOjeMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIIUBATh MH(POPMAITUIO U IPUMEHATD €€ JUIsl TOMOJIHEHUS 3HAaHUH,
pelIeHUs] UHTEIUIEKTYaIbHBIX U SKCIIEPUMEHTATIBHBIX HCCIIEI0BATEILCKUX 3a1a4. B
[EJIOM CO/IepKaHue y4eOHOro mpeaMera «XHUMHs JIaHHOTO YPOBHSA H3Yy4UEHUS
OPHEHTHPOBAHO Ha (POPMUPOBAHUE Y O0YUAIOUINXCS MUPOBO33PEHUYECKON OCHOBBI
Uis TOHMMaHuA (UIoCOPCKUX HAEH, TaKMX Kak: MaTepuaabHOE €IUHCTBO
HEOPraHU4YeCKOro U OPraHUuYeCcKOro MuUpa, 00YyCIOBIEHHOCTh CBOMCTB BELIECTB UX
COCTaBOM U CTPOCHHEM, TIO3HABAEMOCTh MTPUPOTHBIX SIBICHUHN MyTEM IKCIIEPUMEHTA
U pelIeHUs MPOTUBOPEUUH MeEXAy HOBBIMH (aKTaMM U TEOPEeTUYECKUMHU
IPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH YKOJIOTUYECKUX TPoOdIieM, a
TaKXe Mpo0sIeM cOepexKEeHHs] SIHEPreTUUECKUX PECYpPCOB, ChIpbs, CO3/1aHUs HOBBIX
TEXHOJIOTHI U MaTEPUaJIOB.

B mnnanme pemeHust 3agad  BOCIHTAHUA, PAa3BUTHS H  COIMATU3AIIUN
O0y4aroumMxcss MPUHATHIE MPOTPaMMOM MO XUMHMH TOAXOIbl K OINpPEIEICHUIO
COJIEp)KaHMsI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (HopMHUpOoBaHUE
YHUBEPCAIbHBIX YUeOHBIX IEHCTBUI, UMEIOINX 0a30BO€ 3HAUCHUE IS PA3TUUYHbBIX
BUJIOB JICATEIHHOCTH: pEIIeHus mpoOiieM, TIOWCKa, aHaau3a W 00padoTKH
uHpopMalri, HEOOXOAUMBIX [UIsi MPUOOPETEHHUS OIbITa MPAKTUYECKOH H
MCCIIEZIOBATEIbCKON JESATeTbHOCTH, 3aHUMAIONIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mpemnomaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa30BaHus, TaK U Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus, IPHU ONPEACIICHUH
COZIEPXKATEIIbHOM XapaKTepUCTUKHU LeJiell M3ydeHHs] TNpeAIMETa HalpaBiICHUEM
MEPBOCTETICHHON 3HAUYMMOCTH TPAJAWIMOHHO TpU3HAETCA (HOPMHUPOBAHHE OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHYECKOM
JESITeTLHOCTA YeNIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHW KynabTyphl. C
METOJUYECKON TOYKM 3pPEHMsI TaKOH MOAXOA K OMpEICNICHUIO IeNed W3ydeHHs
npeaMeTa SBIISETCS BIIOJIHE ONPaBAaHHbBIM.



CoriacHoO MaHHOW TOYKE 3PEHUsSl TJIaBHBIMHM LEISIMH W3Y4YEHHUs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBsIIOTCSA:

e (opMHpOBaHME CHUCTEMbl XMMHUYECKMX 3HAHUW Kak  BaKHEUIIIEH
COCTaBILIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIIFOYEBbIE TOHSTHS, (PyHIAMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE sI3bIKa HAYKH, YCBOEGHHE W NOHMMAaHHUE CYHIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH X
pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BELIECTB U XUMHUECKUX PEAKIINI, HEOOXOUMBIX JJIsl MPUOOPETEHUSI YMEHUI
OPUEHTUPOBATHCSI B MHUPE BEIIECTB M XWMHYECKUX SIBJICHUN, UMEIOIIHNX
MECTO B IIPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHON KNU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIIOJECHUEM  IMPABUI
0e30macHoro ooparieHus ¢ BeECTBAMHU.

Hapsiny ¢ atuMm, conepkarenpHas XapaKTEpUCTUKA LIeJIed U 3a7a4 U3y4eHUs
MpeIMETa B MPOrpaMMe M0 XMMUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHU C
HOBBIMHU IPUOPUTETAMHU B CHCTEME CpelHero odimiero odpazoBanus. CeronHs B
MPENOJaBaHNN XMMUU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHUE TPAKTUIECKOM
KOMIIOHEHTE coAepKaHHusl OOy4yeHHus, OpPHEHTUPOBAHHOM Ha IOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliM, BIAACIOUIEr0 HE HabopoMm
3HaHUHU, a (PYHKUMOHATBLHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMHU
AKTUBHOI'O MMOJTYYEHUS 3HAHUN U MPUMEHEHUS UX B PEATBHOM KU3HU JUJISl PELLICHHUS
MPAKTUYECKUX 3a]a4.

B cBsA3U € 3TUM IIpU U3y4EHUHU IpeaIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a]1a4yH, KaK:

amanrtanus OO0y4aroIIUXcs K YCIOBHSIM TWHAMUYHO Pa3BUBAIOLIETOCS MUDA,
GopMUpOBaHUE  HMHTEJUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSTUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), HMMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE [UJIsl PA3IUYHBIX BHUJOB
JESITEIbHOCTU: PELIeHMs] Mpo0iieM, MOUCKa, aHaiau3a U o0paboTku MHGpopMaluu,
HEOOXOUMBIX JJIs1 NPUOOPETEHUS OIbITa AESATENbHOCTH, KOTOPasi 3AHMMAET BaXKHOE
MECTO B IO3HAHWM XHMHM, a TAKXKE Uil OLUEHKH C IO3MIMUA 3KOJIOTrHYECKOU
0€30MacHOCTH XapaKkTepa BIUSHUS BEUIECTB U XUMHUECKUX TPOLIECCOB HA OPTaHU3M
YEJI0BEKA U MPUPOIHYIO CPENY;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBHUHU C JKU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0JIF0JaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOpble 0OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BAXXKHOM pOIM B PEHICHUH TJ00AIbHBIX MpoOJIeM
paLMOHAIBHOTO MPUPOIONOIb30BAHUS, TIOMOJIHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCTIOIB30BaHMS TOJNYUEHHBIX 3HAHWWA IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CUTYAIUSIX, CBA3aHHBIX C XUMHUECKUMHU SIBJICHUSMU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYUYHbIE
MIPEIMETBD».

OO11ee yncio yacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUH, HAa 0a30BOM ypOBHE
cpenHero oo1iero oopa3zoBanus, coctapiseT 68 yacon: B 10 kinacce — 34 yaca (1 gac
B Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKAS XUMUSA

Teopernueckue 0CHOBbI OPraHUYECKOM XUMHHU

[Ipenmer opraHnyeckod XMMHUHU: €€ BO3HMKHOBEHHE, pPa3BUTHE M 3HAYEHUE B IOJYYEHWU HOBBIX BEUIECTB U
matepuanoB. Teopus cTpoeHusi opranuueckux coeauHeHudt A. M. BytiepoBa, e€ ocHOBHBIE moJoKeHHs. CTPyKTypHBIE
(GopMyITBl OpraHnYecKuX BeniecTB. ['omomnorusi, u3oMepusi. XuMHU4YeCKasi CBSI3b B OPraHMUECKUX COSIMHEHUSAX — OJIMHAPHBIC
U KpaTHBIE CBSI3U.

[IpencraBienne o Kiaccu(UKanMyM OpraHUYEeCKUMX BemecTB. HoOMeHKiaTypa OpraHM4ecKHX COEOUHEHUN
(cuctemMarnueckas) ¥ TPUBUAJIbHbIC HA3BAHUS BAKHEUIINX MPEJCTABUTENICH KIACCOB OPraHUYECKUX BEILIECTB.

OKCHEepUMEHTAIbHBIE METO/bl U3yYEHUsI BEIIECTB M UX MPEBPALICHHI: 03HAKOMJIEHUE C 00pa3laMu OpraHuYecKHUx
BEIIECTB M MaTepHalaMM Ha MX OCHOBE, MOJEIMPOBAHHWE MOJIEKYJ OPraHMYECKHX BEIECTB, HAOIIOJEHUE U ONMCAHHE
J€MOHCTPALMOHHBIX ONBITOB IO MPEBPALLEHUI0 OPraHMYECKUX BEIECTB MpPHU HarpeBaHuu (TUlaBiieHUE, OOYIJIMBaHUE U
TOpPEHUE).

YrieBonopoasl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUW psiA. MeTraH M 3TaH — MNPOCTEUIINE MNPEACTABUTENN aJIKAHOB:
busznueckre W XUMUYECKHE CBOWCTBA (pEakIMM 3aMEIEeHUS W TOpPEHHUs), HAXOXKIEHUE B NPUPOJE, MOJIYyYECHUE HU
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUM psAll. DTUIIEH U MPOMUIIEH — MPOCTEHIINE MPEeJCTABUTEIN AJIKEHOB:
¢u3nyeckue M XUMHUYECKHE CBOWCTBAa (pEaKkiuy THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THApPATAllMHM, OKHCICHHUS U
OJIMMEPHU3allin ), TOJIy4eHUE U IPUMEHEHUE.

Anxaauensl: OyramueH-1,3 u merunOyragueH-1,3: cTpoeHue, BakKHEWIIME XUMHUYECKHE CBOMCTBA (peakius
noyimMepu3anun). [lonydeHne CHHTETHUECKOr 0 KaydyKa U PE3UHBI.



AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHMSI, TOMOJIOTUYECKUH Psijl. ALIETUIIEH — IPOCTEHIINI PECTABUTEIND aJIKUHOB!
COCTaB, CTPOEHHUE, (U3NYECKHE U XMMHUYECKHE CBOMCTBa (pEakIUU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THApATAlUH,
TOPEHHUS ), TOTyYEHUE U IPUMEHEHHE.

Apenbl. beHzoi: cocras, cTpoeHue, pu3nyecKre 1 XUMHUIECKHE CBONCTBA (PEaKIMK rajJoreHUPOBaHUS U HUTPOBAHMUS ),
NoNy4deHHe U puMeHeHue. Tonyon: cocmas, cmpoenue, usuieckue u Xumuieckue ce0UCmaa (Peaxkyuu 2ai02eHupo8anUs.
U HUMpo8auus), noiyyeHue u npumeHenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXAY YIJIEBOIOPOAAMH,
MPUHAJISKAIIUME K Pa3IMYHBIM KJIaccaM.

[TpupoaHbIe NCTOYHUKHU YIIIEBOAOPOA0B. [IprupoaHbIii Ta3 i monyTHeIe He(TsAHbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
Crioco0Ob! epepaboTKH HEPTH: EPEroHKa, KPEKUHT (TEPMUYECKUMA, KaTaTUTHUECKUil), muponu3. [IponykTel nepepaboTku
HEPTH, UX TIPUMEHEHHUE B MPOMBITINICHHOCTH U B ObITY. KaMeHHBIH yroiib M MPOIYKTHI €ro epepadoTKH.

OKCIepUMEHTAbHBIE METOJbl M3YyUEHHUS BEIIECTB M MX IMPEBPALICHHUI: O3HAKOMJIGHHE C OoOpaslamMu IuiacTMacc,
Kay49yKOB M Pe3uHbI, KoJuteKIuu «He@Tb» 1 «YT0b)», MOIEIMpOBAHUE MOJIEKYT YTICBOIOPOIOB U TAIOT€HOIIPOU3BOIHBIX,
[POBEICHNE IPAKTUYECKON PabOThI: MOIYyYEHUE ITUIICHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuérnrble 3amaun.

Boruncnenus no ypaBHEHUIO XUMUYECKOM peakuu (Macchl, 00bEMa, KOIMYECTBA MCXOAHOIO BEIIECTBA MIIM MPOAYKTA
PEaKINy MO U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJHOTO U3 MCXOHBIX BEIIECTB WJIH MPOAYKTOB PEAKIUN).

Kucsiopoacoaep:kamiyne oprannyeckue coeJHHeHHs

[IpenenbHble OAHOATOMHBIE CIUPTHL. METaHO U 3TAHOI: CTPOCHUE, PU3NUECKHE U XUMUYECKHE CBOMCTBA (PEaKIUU C
aKTUBHBIMH METaJJIaMH, TaJIOT€HOBOIOPOIaMH, TOPEHKE), TpUMEHEeHHEe. BogopoaHbIe CBA3M MEX/Iy MOJIEKYJIaMH CITIUPTOB.
JlericTBUE METaHOIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroaToMHble CHUPTHIL. DTWICHTJIUKOIb W TIULEPUH: CTpPOEHUE, (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
(B3aMMOJIEIICTBHE CO IIETIOYHBIMU METAJNIAMH, KAaU€CTBEHHAs peakliisg Ha MHOTOaTOMHBIE CIUpPTHI). JlelicTBre Ha OpraHu3M

yenoBeka. [[puMeneHne runepruaa u TUIICHTJIMKOJIA.
deHoIT: CTpoeHUE MOJIEKYJIbI, PU3UYECKUE U XUMHUYECKHUE CBoMCTBA. TokcuuHOCTh (heHoma. [Ipumenenue denona.
Anbnierusibl U Kemousl. DopMalibAeTUl, alleTalbACTHA: CTPOCHHUE, (PU3NUEeCKue U XUMUYECKUE CBOMCTBA (peakiiuu
OKHCJICHUS ¥ BOCCTAaHOBJICHHUS, KAY€CTBEHHBIC PEaKIH ), TTOJTYICHHE U TIPUMEHEHHUE.



OaHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHAs U YKCYCHAash KHUCIOTBI: CTpOEHUE, (PU3NUECKHE U
XUMUYECKHUE CBOMCTBa (CBOWMCTBa, OOIIME JJIs Kjacca KHUCIOT, peakius dTeprudUKaiu), MOJTYyYeHHUE W MPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAsl KHUCJOTHl KaK MPEACTAaBUTEIN BBICIIMX KapOOHOBBIX KHCIOT. Mblja KakK COJM BBICIIMX
KapOOHOBBIX KMCJIOT, UX MOIOIIIEe JCHCTBUE.

CnoxxHbie 2(Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uaponu3 ciaokHbIx 3¢upoB. XKupsel. ['maponus xupos.
[Ipumenenue xupoB. buonorndeckas posiab KHUPOB.

VYrieBoasl: cocTa, KiacCU(pUKAITUS YTIEBOAO0B (MOHO-, U- M TTOJIUCAaxXapu/bl). [ TIOK03a — MPOCTEHIITNIT MOHOCAXapHI:
0COOEHHOCTH CTPOCHHUS MOJIEKYJIbl, (DH3MUECKHe M XUMHUYCCKHE CBOMCTBaA (B3ammojerictBue ¢ ruapokcumaom meau(ll),
OKHCJICHHE aMMHAaYHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIeHHE, OpOXKEHNE TIIFOKO3bI), HAXOXKICHUE B TIPUPO/IEL,
npuMeHeHue, ouonorudeckas poib. orocunre3. DpyKTo3a Kak U30MEp TIIFOKO3bI.

Kpaxman u 1emiono3a Kak npupoiHbie moiuMepbl. CTpoeHUe KpaxMalia U 1esuTioio3bl. dusznueckue 1 XuMHUYECKUE
CBOMCTBa KpaxmaJa (TUIpOoJin3, KaueCTBEHHAs PEaKI[Us C UOJOM).

OKCIEepUMEHTAIbHBIE METO/bl M3y4eHHUs BEIIECTB M MX MPEBpAIICHHI: IMpoBeIeHUE, HAOIIOJIEHHEe U OMHCAHHE
JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TAHOJIA
okcugoMm wmeau(ll)), mMHOroaroMHbBIX cnUpTOB (B3amMmojelcTBHE ThuiepuHa ¢ ruapokcuaom wmeau(ll)), ampnerumos
(okucieHue aMMHadYHbIM pacTBopoM okcuna cepeopa(l) u ruapoxkcuaom meau(ll), B3aumosenicTBre Kpaxmana ¢ HOJAOM),
MIPOBEICHUE TTPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3agaum.

Boluucienus no ypaBHEHUIO XUMUYECKON peakinu (Macchbl, 00b€Ma, KOJIMUECTBA UCXOJHOTO BEIIECTBA UITU MPOAYKTa
PEaKIuu M0 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OHOTO M3 MCXOTHBIX BEIIECTB MM MPOTYKTOB PEAKIINH ).

A3zoTcoaepxanire OpraHuueckue COeTMHEHUS.

AMHWHOKHUCIIOTHI Kak aM(pOTEepHbIC OpraHUYecKue coequHeHnss. OU3nUecKrue U XUMHYECKUE CBOMCTBA aMUHOKHCIIOT
(na mpumepe raunuHa). buonornueckoe 3HaueHue aMUHOKUCIOT. [lenTuab.

benku xak mpupoIHbIE BEICOKOMOJIEKYJIApHbIE coeluHeHus. [lepBrunasi, BTopudHasi U TpeTUYHAsI CTPYKTypa OEIKOB.
XUMUYECKUE CBOMCTBA OEIKOB: THAPOJIN3, ACHATYpALIMs, KAUECTBEHHBIE PEAKIIUHU Ha OCIJIKH.

DKCNepUMEHTAILHBIE METO/IbI H3yYEHHS BEIIECTB U UX MPEBPAIICHUI: HAOJII0ICHUE U OIMCAHUE IEMOHCTPAIIMOHHBIX
OTBITOB: JICHATYypallusi OCJIKOB MPU HArpEeBaHUU, IIBETHBIE PEAKIIUU OCIIKOB.



BbicokomoJieKyIsipHbIe COeTUHEeHUs

OcCHOBHBIE MOHSTHS XUMUU BBICOKOMOJIEKYJISIPHBIX COCUMHEHUN: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb
MOJIMMEPHU3alliN, CPeaHssS MoJeKysipHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAWHEHUN —
MOJIMMEPHU3ALINSI ¥ TIOJTMKOHACHCAIIHS.

DKCIEpUMEHTATLHBIE METOABI M3YUYCHUS BEIISCTB W MX MPEBPAICHUIA: 03HAKOMJICHUE C 00pa3laMu MPUPOIHBIX H
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayqyKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3y4EeHWM opraHuyveckor xumuu B 10 Kilacce OCYIIECTBISETCS 4Yepe3
WCITOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSTHM, TaK W MOHSATUH, SBISIONUXCS CHCTEMHBIMH IS OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTecTBEHHO-HAy4YHBIC TIOHATHS: SIBJICHWE, HAyYHBIM (DaKT, THUIOTE3a, 3aKOH, TEOpHUs, aHaJHW3, CHHTE3,
KJaccuuKaIms, NepruoIUIHOCTD, HAOMIOACHUE, H3MEPEHHUE, SKCIICPUMEHT, MOJICIIMPOBAHHE.

®duzrka: MaTepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJia, YIHEPreTUUECKUN YpOBEHb, BEIIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, PU3NUECKUE BETUINHBI M CAMHAIIB UX H3MEPCHHUS.

buonorus: ximerka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3, OMOJIOTHYECKH AKTHBHBIC
BelecTBa (O€NKu, YriaeBOAbL, )KUPBI, PEPMEHTHI).

["eorpadumsi: MuHEpalibl, TOpPHBIE TOPOJIBI, TOJIE3HBIC UCKOMIAEMBIE, TOIITUBO, PECYPCHI.

TexHonorusi: TUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHAILHOTO THUTAHUS, MOIOIIME CPENCTBA, JIEKAPCTBEHHBIC U
KOCMETHYECKHUE MperapaThbl, MaTepHasbl U3 UCKYCCTBEHHBIX M CHHTETUUYECKHUX BOJIOKOH.

[UTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA I[TPOT'PAMMBI 10 XUMUHN HA BA30BOM YPOBHE CPE/IHEI'O
OBUIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI



dI'OC COO ycranapimMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYAIOIIUMUCS MPOTPpaMM CPEIHEro OOIIero
oOpaszoBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM M TpeAMETHbIM). HaydHO-MeToauueckoil OCHOBOM Id pa3pabOTKu
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI MPOrpaMM CPEIHEro OOLIero 0Opa3oBaHUsl SIBISETCS CUCTEMHO-IEATECIbHOCTHBIN
MOAXO/I.

B coOoTBETCTBUU C CUCTEMHO-IEATEIBHOCTHBIM MTOJAX0/I0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS ITPEAMETA
«XuMus» Ha YPOBHE CPEAHETO 00IIero 00pa30BaHUsl BBIICICHBI CIEAYIONMINE COCTABIISIONINE:

OCO3HAHHWE OOYYAIOIMIUMHUCS POCCUUCKOM TPAXKTAHCKOM UIACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOATEILHOCTH M CAMOOITPE/ICIICHUIO;

HaJIMYME MOTUBAIUH K O0yUEHUIO;

1eJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOCSKICHUHN JIMYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M MCTOPUUYECKHUX
TpaauLuii 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH NESITEIHHOCTH IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMU, MPUCYIIIUMH 1IEJTOCTHON CUCTEME XUMHYECKOTO 00Pa30BaHMUs;

HaJM4yue MPaBOCO3HAHUS IKOJIOTUYECKOU KYIbTYPhl U CHOCOOHOCTH CTaBUTh €U U CTPOUTD KU3HECHHBIC TLJIAHBI.

JIngHOCTHBIC pe3yJbTaThl OCBOCHHUS MpEaMeTa «XHUMHS» JOCTUTAIOTCS B €AWHCTBE YYCOHOM M BOCIHTATEIHHOM
JNEATENBHOCTA B COOTBETCTBHUM C T'YMAHUCTHUYECKHUMHU, COLMOKYJIbTYPHBIMH, IYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU H
ujeajaMd POCCUHCKOrO0 TPa)KIaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMHM M TIpaBUJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIIUXCSI.

JIngHOCTHBIE pe3yibTaThl OCBOEHUS IMpeAMETa «XUMHUS» OTpakaroT chOPMHUPOBAHHOCTH OIbITA MMO3HABATEIHHOU U
MIPAKTUYECKOMN JACSITEIILHOCTH 00 YJAIOIIMXCS 110 peaTU3aiiy MPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHUSA:

OCO3HAHUS O0YUYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEN, YBAXKEHUSI K 3aKOHY U TIPABOMOPSIAKY;

MPEJCTABJIEHUS O COLIMATIBLHBIX HOPMAX U MPABUIIAX MEKIMYHOCTHBIX OTHOIIEHUN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATEIIbHOCTH TPH CO3JaHWMU YUEOHBIX IMPOEKTOB, PEIICHUU YUYEOHBIX H
MO3HABATENBHBIX 33]1a4, BBIOJTHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apr'yMEHTHI APYTUX MPU aHAIM3€e Pa3IUIHBIX
BUJIOB YUEOHOM JIeSITEIIbHOCTH;



2) NIATPHOTHYECKOr 0 BOCTIUTAHMA:

LIEHHOCTHOI'O OTHOILIEHHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEIHI0 OT€YECTBEHHON XUMHH;

YBa)XEHUS K MPOIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTHUUECKOTO MPUMEHEHUS] XUMHH, OCO3HAHUSI TOrO, YTO
JOCTHKEHUSI HAYKH €CTh Pe3yNbTaT AJTUTEIbHBIX HAOIIOACHUH, KPONOTIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSIHHOT O
TpyJa Y4EHBIX U IPAKTUKOB;

UHTEpeca M I03HABATEIbHBIX MOTHMBOB B MOJYYEHHH M TIOCIEAYIOIIEM aHaln3e HHQPOpPMAlMH O MepeIoBbIX
JOCTHMKEHUSAX COBPEMEHHOW OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHBIE C XMMUYECKUMU SIBJICHUSMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSACHh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEICHUE U TIOCTYIKM CBOMX TOBAPHILEH C MO3HUIIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHHUE ITOCJIEICTBUN 3TUX MOCTYIKOB;

4) popMupoBaHMA KYJIbTYPHI 310POBbS:

NOHMMAaHUS LEHHOCTEH 310poBOro M 0e30macHoOro oopasa *KU3HH, HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIECHHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

coOMtoAeHUsT TpaBuil 0€30MacHOro oOpallleHus C BellecTBaMU B OBITY, TMOBCEIHEBHOM XU3HM M B TPYI0BOU
NEeSATENbHOCTH;

MOHUMAaHUsl ILIEHHOCTU TMpaBWl HMHAUBUAYAJbHOTO W KOJUIEKTUBHOIO O€30MACHOrO TMOBEIECHUS B CUTYyalUsX,
YIPOKAIOLINX 30POBBIO U KU3HU JIFOCH;

OCO3HAHMSI TIOCTICACTBUI U HEMPUATHS BPEIHBIX MIPUBBIUEK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHUSI);

S) TPyA10BOro BOCIIMTAHMS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON JIESTEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOW U IPYTHX BHJIAX JIESATEIBHOCTH;

YCTAaHOBKM HAa aKTMBHOE yYacTHE B PELICHUU MPAKTUYECKUX 337a4 COLMAIbHOW HANpaBJIECHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);



HHTEpeca K IPAKTUUYECKOMY HM3YYCHHIO NPOo(dEcCHil pa3JudHOrO pojia, B TOM YHCIC Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUSI K TPYAY, JIOJSM TpyAa U pe3ysibTaTaM TPy 0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIHLHOM TpaeKTOpUH 00pazoBaHus, Oyayiiei mpodeccun u peann3anuu
COOCTBEHHBIX )KM3HEHHBIX TIJIAHOB C YU4ETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEM
00111eCTBA;

6) 3K010rM4YeCcKOro BOCIUTAHMS:

AKOJIOTUYECKH 11e7IeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX MPOIECCOB HA COCTOSTHHE
MIPUPOTHON U COLMATILHOU CPEIIBIL;

OCO3HAHUS HEOOXOJWMOCTH HCIOJIB30BAHUSl JOCTHXKCHUN XUMHUU IS PEHICHUs BOMPOCOB pallMOHAIbHOTO
MPUPOIONOIH30BAHUS;

AKTUBHOT'O HEMPHUATHSA JICUCTBUM, MPUHOCAIIMX BpEJl OKPYXKAIOIICH HPUPOIHOU cpelie, YMEHHUS IMPOrHO3UPOBATH
HEOJIaronpuUsATHBIC SKOJIOTMYECKUE MOCAEACTBUS PEANPUHIMAEMbBIX AEHCTBUM U MIPEeIOTBpaIlaTh UX;

HaJIMYMS PA3BUTOrO DKOJOTHUYECKOTO MBIILICHHS, YKOJOTHYECKON KYJIbTYpbl, ONbITA JEATEIBHOCTH IKOJOTMYECKOM
HaIPaBJICHHOCTH, YMEHHUSI PYKOBOJICTBOBAaThCS MMH B IO3HABATEIbHOW, KOMMYHMKATUBHOM M COLIMAJIBHOM MpPaKTHUKE,
CIIOCOOHOCTH U YMEHHMS aKTUBHO ITPOTUBOCTOSTH UCOJIOTHU XeMOGhoOuH;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOU
MPaKTHUKY,

MOHUMAaHUS CHeUU(PUKH XUMHUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMHUPOBAHUU PaAllMOHATIBLHOIO HAYYHOTO
MBIIUICHUS, CO3aHUH IIEJIOCTHOTO TMPEACTaBICHUS 00 OKPYXKAIOIMIEM MHUPE KaK O €AWHCTBE MPHUPOABI M UYEJIOBEKa, B
MMO3HAHWHY TTPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHUs MPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUM [IJI1 COBPEMEHHOM IIMBWIIM3AllUU: B €€ TI'yMaHUCTHYECKOM
HaIpaBJICHHOCTH W Ba)XHON POJIM B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPhl, PEUICHUM TI00ATBHBIX MpoOieM
YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA — CBIPhEBOM, YHEPIeTUUECKOM, MUIIIEBOM 1 SKOJIOTHUECKOI 0€301MaCHOCTH, B Pa3BUTHH
MEJIUIIMHBI, 00ECTICYEHUHN YCIIOBUM YCTICIIHOTO TPYAa U AKOJIOTUUE€CKH KOMGMOPTHOM KU3HU KaXKI0TO YjieHa OOIIeCTBa;



GCTGCTBGHHO-HaquOﬁ I'rpaMOTHOCTH: IMIOHHUMAaHHA CYIIHOCTH MCTOAOB ITO3HAHMA, HCIIOJIB3YCMBIX B CCTCCTBCHHBLIX
HaYyKax, CITOCOOHOCTH HCITOJIb30BaTh IMOJIY4YaCMbIC 3HAHHA OJIAA aHAJIM3a U OOBSCHEHUS SIBJICHUH OKPYXKamero Mmupa nu
IMPOUCXOOAIINX B HEM HSMGHGHHf/'I, YMCHUS ACJIATb 000CHOBaAHHEBIC 3aKII0YCHUS Ha OCHOBE Hay4YHBIX q)aKTOB U UMCIOIINXCA
JaHHBIX C LCJIBIO ITOJIYUCHUA JOCTOBCPHBIX BEIBOA OB,

CITOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BaTh XUMHUYECKHUE 3HAHUS AJI1 PCIICHUS HpO6J’IGM B PCAJIbHBIX KU3HCHHBIX
CUTYyalUAX,

HHTCPCCA K ITO3HAHUIO 1 HCCHeﬂOBaTeHBCKOﬁ ACATCIIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HCTIPCPLIBHOMY O6pa30BaHI/IIO 141 CaMOO6p330BaHI/II-O, K aKTUBHOMY ITIOJIYUCHHIO HOBBIX
3HAHUU 110 XUMHUHU B COOTBETCTBUM C KM3HECHHBIMU HOTpe6HOCT$IMI/I;

MHTEpeca K OCOOCHHOCTSAM TpYJla B Pa3IUYHBIX cepax NpoPecCuoHaIbHON AesTENbHOCTH.
METAINPEAMETHBIE PE3YJIBTATDBI

MetanpeaMeTHbIe pe3ysibTaThl OCBOCHUSI y4€OHOIo IpeaMeTa « XMMHUs» Ha YPOBHE CpPEeIHEro oOIiero oopa3oBaHus
BKJTIOYAIOT:

3HauYMMble JUIsT  (OPMHUPOBAHUST MHMPOBO33PEHHUS OOYUYAIOMIMXCA MEKIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC)
OOIIICHayYHbIE TOHATHS, OTpPaXKAIOIIHe IEJOCTHOCTh HAyYHON KapTUHBI MHpa U CHEHU(PUKY METOIO0B TO3HAHMUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPrHs, SBJICHHUE, TMPOIECC, CHCTEMa, HAyIHBIH (DaKT,
IPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIeI0BaHue, HAOII0AeHHEe, U3MEpPEHNUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCAJIbHbIE Yy4eOHbIe AeUCTBUS (MO3HABATEIbHbIE, KOMMYHHKATHBHbBIE, PETYJIATUBHBIE), OOECHEUMBAIOIINE
dbopmupoBanue GHyHKIIMOHATHHONW TPAMOTHOCTH M COITMATLHOM KOMIIETEHITUN 00YJarOIINXCS;

CIIOCOOHOCTh OOYYaIOIUXCSl HMCMHOJIb30BaTh OCBOEHHBIE MEXJAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpPCAJIbHbIE y4E€OHBIE IEHCTBUA B [I03HABATEIBHON U COLUAIBHON MPAKTHKE.

MertanpeaMeTHble  Pe3yabTaThl  OTPAXAIOT  OBJAJCHUE YHUBEPCAJbHBIMU  Y4YEOHBIMH  MO3HABATEIbHBIMH,
KOMMYHHUKAaTUBHBIMU U PETYIISITUBHBIMU JCUCTBUSIMU.

Ogj1ajieHNie YHUBEPCATbHBIMHU YUeOHBIMU MO3HABATEIbHBIMH J1€HCTBUSIMHU:

1) 6a30BbI€e JJOrNYeCKHe AeliCTBUSA:

CaMOCTOATENHHO (DOPMYITHPOBATH U AKTYaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;



ONpENENATh LENN AEATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUM HX JIOCTUKEHHUS, COOTHOCUTH PE€3YJIbTaThl
NEATEITbHOCTHU C MTOCTABJICHHBIMH LIEJISIMU;

MCII0JIH30BaTh TPU OCBOCHUH 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIIUICHUS — BBIJCISITh XapaKTEPHbIC MPU3HAKKU TOHATUI
U YCTaHABJIMBATh WX B3aMMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIME TOHSTHS JUIsl OOBSCHEHUS OTICIbHBIX (DAKTOB H
SIBJICHUM,

BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIST KJIACCU(UKAITMHN BEIICCTB U XUMHYECKUX PEAKIIHA;

YCTaHABIIUBATh IPUUMHHO-CJIEICTBEHHbBIC CBSI3U MEX1Y N3y4aeMbIMU SIBIICHUSIMU;

CTPOUTDH JIOTMYECKHUE PACCYXKICHUS (MHIYKTHUBHBIC, JNECIYKTUBHBIE, MO aHAJOTHWH), BBISIBIATH 3aKOHOMEPHOCTH U
MIPOTHUBOPEUHS B PACCMATPHUBAEMBIX SIBJICHUSIX, (POPMYIMPOBATH BBHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B IIPOLIECCE MMO3HAHUS, UCIIOIb3yEeMbIe B XUMHH CUMBOJIMUYECKHE (3HAKOBBIC) MOJCIIH, MPeoOpa30BhIBAThH
MOJICITbHBIE TIPEICTABIICHUS — XUMHUYECKUW 3HAK (CHMBOJ) JJIEMEHTA, XUMHUYecKass (opMysa, ypaBHCHHE XUMHUYECKOMN
peaKkiuu — MpU PEIICHUH YYEOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3a]ay, MPUMEHSITh HAa3BaHHBIC MOJICIIbHBIC
NPEACTABICHUS JIJIs1 BHIABICHUS XapaKTEPHBIX MPU3HAKOB U3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKIIUIA.

2) 0a3oBbIe HCCIEN0BATEIbCKUE 1EHCTBHS:

BJIQJIETh OCHOBAMH METO/I0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dhopMyIMpoBaTh LU U 33]]a41 UCCIICIOBAHUS, UCIIOJIb30BATh MOCTABIECHHBIE U CAMOCTOSATENHLHO CHOPMYyJIUPOBAHHbBIC
BOIPOCHl B KAa4ECTBE MHCTPYMEHTA IMO3HAHUSI M OCHOBBI ISl (DOPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBbIX CYKICHUH;

BJIQJICTh HABBIKAMM  CaMOCTOSITEJIBHOTO  IUIAHMUPOBAHUS U TPOBEJICHHUS  YYCHUYECKMX OKCIIEPUMEHTOB,
COBEPIIIEHCTBOBATh YMEHUS HAOMIOIaTh 3a XOJAOM TMPOIECCa, CAaMOCTOSATEIHHO IPOTHO3MPOBATH €r0 pPe3yJbTarT,
dbopmynupoBaTh OOOOIICHUS M BBIBOJBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHUS, COCTABIIATH
00OCHOBaHHBINA OTYET O TIPOCIIAHHON PadoTe;

MpHOOPETaTh OMBIT YUYEHWYECKOW MCCIIEOBATEIILCKOM W TPOEKTHOW JESITEILHOCTH, IMPOSIBISITH CIIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 33J]1ad, MPUMEHEHUIO Pa3IMYHbIX METOIOB
MMO3HAHUSL.

3) pa6ora ¢ uaopmanmeii:



OPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHMKAX HWHQOpMauu (HaydHO-TIOMYJsipHAs JIUTEpaTypa XUMHUYECKOTO
COJIEpKaHMsI, CIpaBOYHBbIE TMOCOOUs, pecypchl MHTepHeTa), aHanu3upoBaTh HWHGOPMAIIUIO PA3IMYHBIX BUIOB U (POpM
IIPEICTaBIICHUS, KPUTUYECKH OIEHNUBATh €€ TOCTOBEPHOCTh M HETIPOTHBO PEUUBOCTH;

dbopMyIMpOBaTh 3aMPOCHl U IPUMEHSTH PA3IMYHbIE METO/IBI MPU MOUCKE U 0TOOpe UHPOPMAITUU, HEOOXOAUMOM IS
BBITIOJTHEHUS YI€OHBIX 3a/1a4 ONMPEACIEHHOTO THIIA,

MpUOOPETaTh OMBIT HMCIOIL30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH U PA3TUYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOSITETIHHO BHIOMpATh ONTHUMAIBbHYIO (GOpMY MpencTaBieHuss WHGOpMAIMU (CXeMbl, rpaduKu, TuarpamMMbl,
TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCTIOJIhb30BaTh HAYUYHBIM S3BIK B KadyecTBE CpeACTBa MpH paboTe ¢ XUMUYECKOW WHGPOpMAIUEH: MPUMEHSTH
MEXIpeIMETHBIC ((PU3MUECKIE M MaTEMaTHYECKUE) 3HAKU ¥ CHMBOJIBI, (DOPMYITBI, a00peBUATYPhI, HOMEHKIIATYPY;

UCTIOJIH30BaTh M MPEOOPa30BhIBATH 3HAKOBO-CUMBOJINYECKIE CPEACTBA HATIISTHOCTH.

Ogy1ajeHNe YHUBEPCATbHBIMUA KOMMYHUKATHBHBIMY JI€/iCTBUSIMH:

3aJ1aBaTh BOIMPOCHI TIO0 CYIIECTBY OOCY)XTaeMOW TEMBbI B XOJ€ AHAJIOTa W/WIM JTUCKYCCHH, BBICKA3bIBaTh HJICH,
dbopMynHpOBaTH CBOM MPEIJIOKEHUSI OTHOCUTEJILHO BHITIOJIHEHUS MPEIOKEHHON 3a/1a4K;

BBICTYIIaTh C TMPE3CHTAIIMECH pPE3yNbTaTOB ITO3HABATEIILHON NEATEILHOCTH, IOJYYCHHBIX CaMOCTOSTEIBHO WIIH
COBMECTHO CO CBEPCTHHKAMH IPH BBITIOJHEHUH XUMHUYECKOTO dKCIIEPUMEHTA, TPAKTUICCKON PabOThI IO MCCIICIOBAHHIO
CBOMCTB M3y4aeMbIX BEIIECTB, peajn3allii y4eOHOro MpoeKTa U (OPMYITUPOBATH BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAHUH MTyTEM COTJIACOBAHUS TIO3HIIMIA B X0/ OOCYKACHHSI 1 0OMEHa MHEHUSIMHU.

OBj1ajieHNie YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOSTEIIFHO TJIAHUPOBATh M OCYIIECTBIIATH CBOIO MIO3HABATEIBHYIO JIEATEILHOCTD, ONpenessis e€ el 1 3a/1a4H,
KOHTPOJMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh MpEIjaracMplii alrOpuTM JEHCTBUN TIPH BBITIOJHEHUN
y4eOHBIX U UCCIIEIOBATEIHCKUX 3a/1a4, BRIONPATh HanOosee 3(h(PEeKTUBHBIN CITOCOO UX PEIICHHSI C YIETOM MOTYICHHUS HOBBIX
3HAHMM O BEIIECTBAX U XUMUUYECKHUX PEAKITUAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOCH JIEATEIHPHOCTH Ha OCHOBE CAaMOAHAaJIN3a M CAaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATBI



10 KVIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca « OpraHndeckasi XUMUsD) OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBJISIOIIECH €CTECTBEHHO-HAYYHOH KapTHUHBI MHpA, POJIU
XUMUU B TO3HAHWH SIBJICHUN TPHUPOMABI, B (POPMUPOBAHWU MBINUICHUS U KYJIbTYPbl JTUYHOCTH, €€ (DYHKIIMOHAIHHOM
IrPaMOTHOCTH, HEOOXOIUMOM JJIs pElIeHUs] MPAKTUYECKUX 33aJa4 U SKOJIOTMYE€CKH 00OCHOBAHHOTO OTHOUIEHHUS! K CBOEMY
3I0POBBIO U IPUPOIHOU CPELIE;

BJIQ/ICHHE CUCTEMOW XUMHYECKUX 3HAHUN, KOTOPAs BKIOYAET: OCHOBOMOJIAratOUIUE MOHATUA (XUMUYECKHI JIEMEHT,
aToM, AJIEKTPOHHAsi 000JI0YKa aTOMa, MOJIEKYJIa, BaJIGHTHOCTb, 3JIEKTPOOTPULIATETLHOCTh, XUMUUYECKAs! CBSI3b, CTPYKTYpPHAS
dbopmymna (pa3BEpHYTas M COKpAIIEHHAs ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKENET, (yHKITMOHATLHAS
IpYIIa, paJuKal, U30MEpPHUsl, U30MEPBI, TOMOJIIOTHYECKAN Psil, TOMOJIOTH, YrIE€BOLOPOAbI, KHUCIOPOI U a30TCOAECPIKAILINE
COEIMHEHHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSIPHBIE COCIMHEHHUS); TEOPUU U 3aKOHBI (TEOpHs
CTpOEHHUsl oOpraHudeckux BemecTB A. M. byrinepoBa, 3aKOH COXpaHEHUsI MAacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUHU; MUPOBO33PEHUECKHUE 3HAHUS, JIEKALIME B OCHOBE IIOHUMAaHUS PUYUHHOCTA U CUCTEMHOCTH
XUMUYECKUX SIBJIEHUHU, (DAKTOIOTMYECKHE CBEACHHS O CBOMCTBAx, COCTaBe, MOJYYEHUU M OE30MACHOM HCIOIb30BaHUU
BXHEHTITNX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKON JEATETLHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEpHbIE TPU3HAKU TIOHSATUN, YCTaHABIMBATh UX B3aUMOCBSI3b,
HCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHUS IPY OITMCAHNUH COCTaBa, CTPOCHUS U IIPEBPAILICHUN OPraHUYECKUX COCTNHEHUM;

chOpMUPOBAHHOCTh YMEHUW WCIIONB30BAaTh XUMHYECKYI0 CHMBOJUKY JUIS COCTABICHUS MOJICKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaléHHOM) (OpMysn OpraHMYECKHMX BEIIECTB U YPaBHEHUM XMMHUYECKHX PpEaKIui,
M3TOTaBJIMBaTh MOJEIHM MOJIEKYJ OpPraHMYECKUX BEIIECTB JUISI WUIIOCTPALMM MX XMMHUYECKOTO M IPOCTPAHCTBEHHOTO
CTPOECHHUS,;

c(OpMUPOBAHHOCTh YMEHUIN YCTAHABIUBATH MPUHAIECKHOCTh NU3YUEHHBIX OPraHUYECKHX BEIIECTB 110 UX COCTaBY H
CTPOEHHUIO K OIpEAENEHHOMY KacCy/TpyIIle COeIUHEHUN (YyrieBOAOPO/IbI, KUCIOPOI U a30TCOJEpKAIlIUe COCAHMHEHUS,
BBICOKOMOJICKYJISIPHBIE COEMHEHUs), JaBaTh MM Ha3BaHUs 1o cuctemarudeckor Homenkinatype (IUPAC), a rtaxxke
OPUBOJUTH TPUBUAIbHBIE HA3BAHUS OTJEIbHBIX OPraHUYECKHUX BEIECTB (3TUJIEH, IPONUJIECH, AllETUIICH, STUJICHTJIUKOMb,



IIIMLEPUH, (QeHoN, (opMaibAeruj, aleTaibJeruj, MypaBbUHAs KHUCIIOTa, YKCYCHas KHUCIIOTa, OJIEMHOBas KHCJIOTa,
CTEapUHOBAasl KUCIIOTa, III0K03a, PpyKTO3a, Kpaxmall, [eJUI0I03a, TJIMIUH);

c(OPMHUPOBAHHOCTh YMEHHS OMPEIEISITh BHUABI XUMUYECKOW CBSI3U B OPraHUYECKUX COCAMHEHUAX (OAMHAPHBIC U
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJOKEHUS TEOPUH CTPOCHUS Oprannueckux BeniectB A. M. bytneposa s
00BSICHEHHSI 3aBUCIMOCTH CBOMCTB BEUIECTB OT UX COCTAaBA U CTPOCHHS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

Cc(OPMHUPOBAHHOCTh YMEHHUI XapakTepHU30BaTh COCTaB, CTPOEHHUE, PU3NYECKUE U XMMHUYECKHE CBOMCTBA TUIUYHBIX
IPEJCTABUTENEN pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEILECTB (METaH, 3TaH, TWIEH, NIPOIUJIEH, alleTUiIeH, OyTaaueH-1,3,
MeTunOyTaauen-1,3, 6eH3011, MeTaHo, TAHOJ, STUIICHTIIMKOIb, TIULEPHH, (DEHOJI, alleTaIbET U/, MypaBbHHAS U YKCYCHAas
KHCJIOTBI, IJII0K03a, KpaxMaJl, LeUT0J103a, aMUHOYKCYCHAsl KMCIIOTa), WUTFOCTPUPOBATh T€HETUUECKYIO CBSA3b MEXy HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHI C NCMOIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHMS XapaKTePU30BaTh UCTOUYHUKH YIIIEBOJIOPOJHOTO ChIphs (HE(PTH, MPUPOIHBIN T'a3, Yrojb),
crocoObl UX MepepabOTKHU U MPAKTUYECKOE TPUMEHEHNE TPOAYKTOB NIEpepaboTKy;

c(OPMHUPOBAHHOCTh YMEHUI MPOBOAHWTH BBIYUCICHHUS MO XMMHYECKUM ypaBHEHHSIM (Macchl, 00bEMa, KOTUYECTBA
MCXOJIHOTO BEILECTBA WM MPOJYKTa peaKuu MO U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO M3 MCXOJHBIX BEILECTB
WIH MPOIYKTOB PEAKLIUHN);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/AX HAYYHOr'O MO3HAHUS, UCHIOJIb3YEMBIX
B XMMHU TMPU U3YYEHHUM BEUIECTB U XMUMHYECKHX SIBJICHUN (HAOMIOJeHHE, W3MEpEHHE, SKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JUUIsl IPUHATHSI PELLIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYaLUsAX, CBA3aHHbIX
C BEILIECTBAMU U UX MPUMEHEHUEM;

C()OPMUPOBAHHOCTh YMEHHMIl COONIOAATh MpaBuUja TOJIb30BAHUS XUMHUYECKOW TMOCYAOM U JIaOOpPaTOpPHBIM
0o0Opy/OBaHMEM, a TaKKe IpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKLUSMH IO BBIIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OMBITOB,;

C(OPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBINOJIHATH XUMHUYECKUH 3KCIEPUMEHT (TPEeBpallieHUs] OpraHu4eCKUX
BEIECTB ITPU HArpPEBaHUU, MMOTYYEHUE ITUIICHA U U3yYEHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPraHUYECKMX BEILECTB,
JieHaTypaIusi OEJIKOB MPU HarpeBaHWU, IBETHHIC PEaKIMK OEJIKOB) B COOTBETCTBUU C MPABUJIAMU TEXHUKHU OE30MACHOCTH



pu 0OpaIIeHUH C BEIECTBAMU U JJAOOPATOPHBIM 000PYI0BAHUEM, MIPEACTABIIATH PE3YJIbTATHl XUMUUYECKOT0 IKCIIEPUMEHTA
B (hopMe 3amucH ypaBHEHUI COOTBETCTBYIONIUX PEaKINil M (OPMYIUPOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB,

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHYECKYI0 HH(OPMAIMIO, MOIYy4aeMyl U3 Pa3HbIX
MCTOYHUKOB (cpencTBa MaccoBor nHpopmaruu, aTepHeT 1 Apyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBUiia HKOJIOTHYECKH LEJIeCO00pa3HOro MOBEICHUs B OBITY U TPYAOBOM
JNEATENBHOCTA B LEJIAX COXPAHEHHS CBOETO 3J0POBbSI M OKPYXKAIOLIEW NPUPOAHOM Cpelbl, OCO3HABaTh OIACHOCTH
BO3JICMCTBUS Ha JKUBBIC OPTraHU3MBI OIPEACIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAs cMmbIcha nokazarers [IJIK, moscHATh
Ha IpUMepax CrocoObl YMEHBIICHUS U IPEIOTBPALLEHUS UX BPEIHOTO BO3/ICUCTBHS HAa OPraHU3M YelIOBEKa,

JUIsT OOYYaOIMMUXCS C OTPAaHUYECHHBIMH BO3MOXKHOCTSMH 370POBBS: YMEHHE TPUMEHSATH 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB U XUMHYECKUX SIBJIICHU;

JUIS CIIETIBIX M CIA0OBUIAIINX 00YJaIOIINXCSI: YMEHHUE UCIIONB30BaTh pelbe(hHO-TOUEUHYIO CUCTEMY 0003HaueHuit JI.
Bpaiins nis 3anucu Xxumuyeckux GopMy.

TEMATHUYECKOE IINTAHUPOBAHUE
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KosuuecTBo 4acos DJIeKTPOHHBIE
HaunmeHoBaHue pa3esioB H TEM nmudpoBbIe
Ne i/mt P KonTpoibHbie IIpakTnueckue (1upp )
NMporpaMmmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3pnea 1. Teoperuyeckue 0CHOBBI OPraHU4eCKON XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COETUHEHNN A 3 bubmiorexa TTOK
' P p A ' https://m.edsoo.ru/00addfe2
M. bytnepoBa
Hroro no pazueiry 3
Pa3nen 2. YrieBoaopoasbl
bubmmoreka [IOK
2.1 [IpenenbHbIe yTiIeBOAOPOABI — AJTKAHBI 2 https://m.edsoo.ru/00ade 104
HenpenenbHbie yrieBogopoabl: adKeHbI, bubmumoreka [IOK
2.2 6 1
aIKa UCHBI, aJIKMHBI https://m.edsoo.ru/00addfe2
but6mmoreka [JOK
2.3 A 2
POMATITIECKHE YTICBOROPOAT https://m.edsoo.ru/00adel04
54 [IpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB U 3 1 but6mmoreka [JOK
' UX nepepaboTKa https://m.edso0.ru/00ade104
Hroro no pazueiy 13
Pasnen 3. Kuciopoacoaepxamue opranudeckKue coeTMHeHu s
Bbu6morexa IIOK
3.1 C . D 3
THPTBL. EoeHOT https://m.edsoo.ru/00addfe2
39 Anbnerusibl. KapO0oHOBBIE KUCTOTHI. 5 1 but6mmoreka [JOK

CrnoxHbie 3GupbI

https://m.edsoo.ru/00ade104
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bubmmoreka [IOK

3.3 4
YEICBOEL https://m.edsoo.ru/00ade104
Uroro no pazneny 12
Pa3nen 4. A3oTcoaepikaiiue oprannyeckue coeIMHEeHus!
bu6moreka [JOK
4.1 A LA .b 3
MITHBL AMITHOKHEIOTH. BT https://m.edsoo.ru/00addfe2
Wroro no pazneny 3
Paznen S. BoicOkoMOJIEeKYJISIPHBIE COCTMHEHUS
bub6moreka [JOK
5.1 [Mnactmaccer. Kayayku. Bonokna 3 https://m.edsoo.ru/00addfe?
Wroro mo pazneny 3
PezepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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KosnuecrBo yacos DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrpoasbnsie | IlpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
I yeTrBepTH
IIpeamet oprannyeckoii xumun. Teopusi crpoennsi opranudeckux coeqnnenuii A.M. byrieposa(3 yaca)
IIpenmer oprannyeckol XuMum: eé bu6moteka [IOK
1 1 01.09.26 _
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE https://m.edsoo.ru/00addec0
Teopust cTpoeHUs OPraHMYECKUX
i A. M. b .JLo.
2 Nl TﬁzlégaTopHHeygﬁzﬁi?? S 1 08.09.26 | buomorexa [OK
B : e https://m.edsoo.ru/00addfe2
MOJIEIUPOBAHUE MOJIEKYJI
OPraHNYECKUX BEIIECTB».
[IpencraBnenue o kiaccupuKauu
3 OpraHUYECKHX BEIIECTB. 1 15.09.26 bubmmorexa [JOK
HomenknaTypa opraHu4eckux R https://m.edsoo.ru/00ade104
BEIIECTB
IIpenenbHbIe YIJIeBOAOPOAbI — AJKaHBI (2 yaca)
4 AJIKaHBI: COCTaB, CTPOEHUE, 1 220926 bu6moreka [IOK
TOMOJIOTHYECKUM PsiJT R https://m.edsoo.ru/00addecO
5 MertaH 1 3TaH — NpoCTEeUIINE 1 29.09.26 bubmmorexa [IOK
MIPEICTAaBUTENIH AJIKAHOB R https://m.edsoo.ru/00addfe2
HenpeneabHble YIiIeBOJI0OPOAbI: aJIKEeHbI, AJIKA/IMEHbI, AJTKHHBI (6 yaca)
. N bu6mmoreka [JOK
6 AJIKEHBI: COCTaB, CTPOCHHE, CBOWCTBA 1 06.10.26 https://m.edsoo.ru/00ade104
DTUJIEH U IPONUJIEH — MPOCTeHIIne bubmmorexa [{OK
7 1 13.10.26 _
IIPEICTABUTENH AJKEHOB https://m.edsoo.ru/00addecO
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[IpakTrueckas padbora Ne 1.

bubmmoreka [IOK
8 HonqueHHe ATHJICHA M U3y4YCHHUE €ro 1 20.10.26 https://m.edsoo.ru/00addfe?
CBOWCTB
II yeTBepTh
Ankanuensl. byranuen-1,3 u
but6mmoreka [JOK
9 merunOyraauen-1,3. [Tonyyenne 1 10.11.26 https://m.edsoo. ru/00ade104
CHHTETUYECKOI0 Kay4yKa U PE3UHBI
AJIKMHBI: COCTaB, CTPOEHUE
. ’ bu6moreka I[JOK
10 rOMonovrI/IquCKHH psa. AneruineH — 1 17.11.26 httos://m.edsoo.ru/00addecd
NPOCTEH NI TIPEICTABUTEIIb AJIKUHOB
11 Brruncienus no ypaBHEHUIO 1 24.11.26 bubmorexa [IOK
XUMHUYECKON peaKIu — https://m.edsoo.ru/00addfe2
ApoMaTu4ecKHe YrjieBoa0poabl (2 yaca)
12 ApeHbl: 0€H30I1 U TOJYOJ. 1 01.12.26 BI/I6J'.II/IOT€Ka I[IOK
TokcnuyHOCTh apeHOB https://m.edsoo.ru/00ade104
r
13 UK K pAEHE 1 08.12.26 | Dubmiorexa LIOK
PHHazL - p o https://m.edsoo.ru/00addecQ
KJlaccam
IIpupoaHbie HCTOYHMKH YIJI€BO0PO/0B U UX NnepepadoTka (3 yaca)
[IpupoHbIC UCTOYHUKA
YTJIEBOIOPOJIOB: IPUPOIHBIN ra3 u
MOy THEIE HEPTAHBIE ra3bl, HeQTh U
14 Korseotncnmos %ipae&;?ey;ngo' " 1 15.12.06 | Dubmmorexa HOK
e o https://m.edsoo.ru/00addfe2
yriepoja v BOJAOPO/ia B OPraHUYECKUX
BeniecTBax», JI.o. Ne 3
«O3HakoMJIeHHE ¢ 00pa3laMu
IJIACTMACC, Kay4yKOB U PE3UHBI».
Jl.o. Ne 4 «MopaenupoBaHue MOJIEKY I
15 YTJIIEBOIOPOJIOB U 1 22.12.26 bubinorexa [JOK

raJIOreHonpou3BOIHEIX». O000IIeHNEe

https://m.edso0.ru/00ade104
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Y CUCTEMAaTH3allis 3HAaHUM 110 pa3zieny
«YTIEBOJIOPOIBI»

KonTponsHas pabota mo pazaeny

bu6moreka [JOK

16 «YTJIEBOJIOPOIBI» 1 29.12.26 https://m.edsoo.ru/00addecO
III yeTBepTH
Cnuptbl. ®eHoJ (3 yaca)
AHanm3 KOHTPOJIbHON PaboTHI.

17 [IpenenbHbIC OTHOATOMHBIC CITUPTHI: bubmoTteka [JOK
MeTaHOJ U 3TaHoj. Bonopoanas https://m.edsoo.ru/00addfe2
cBs13b. JI.o. Ne 5 «I"openue cnupToB»

MHoOroaToMHbI€ CIIUPTHI:

18 STUJICHTJIMKOJB U TaunepuH. JI.o. Ne 6 bu6morexa [IOK
«B3auMopelicTBue TIMIIEpUHA C https://m.edso0.ru/00ade104
rujipokcuioM Meau(Il)»

o :
CHOJI: CTPOCHHE MOJIEKYIIBL, Bu6morexa LIOK

19 ¢usnyeckne 1 XUMUYECKHE CBOICTBA,

IIPUMEHEHUE

https://m.edsoo.ru/00addecO

Anpaeruabl. KapoonoBbie kucj1otbl. Ci1oxknbie 3¢upsbl (5 YpoKoB)

Anbaerunpl: GopMasbIeTua U
anetanpaerun. Anetod. JI.o. Ne 7
«KavecTBeHHBIE pEeaKIH aJIbJICTHUI0B

but6mmoreka [JOK

20 (oKHcIeHre aMMUAYHBIM PaCTBOPOM https://m.edsoo.ru/00addfe2
okcuza cepedpa U TuIPOKCHIOM
meau(11))»

21 I(c)amé(())ilccf;i}:g IIJ(I;CI;III())?Fif'H;HBfBBI/IHaH u bubmorexa [TOK

P - MYP https://m.edsoo.ru/00ade104

YKCyCHasl
[Ipaktueckas padorta Ne 2. CpoiicTBa bu6mmoreka [TOK

22 . :
pacTBOpa YKCYCHOW KHCIIOTBI https://m.edsoo.ru/00addecQ
CrnoxHble 3¢UpbI KaK TPOU3BOJAHbBIE Butmiotexa [IOK

23 KapOOHOBBIX KHCIOT. ['unponu3

CIIO’KHBIX 3(UPOB

https://m.edsoo.ru/00addfe2
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Kupsl: ruapons, npuMeHeHue,
OuoJornyeckas poJib JKUpPOB. Mbliia
KaK COJIX BBICHINX Kap6OHOBBIX
KHCIIOT, MX MOIOIIEE ICHCTBHE

bubmmoreka [IOK
https://m.edsoo.ru/00ade104

YraeBoasl (4 yaca)

YTeBonbl: COCTaB, Kiaccu (puKarms.

bu6moreka [JOK

25 Baxneiiume npexcrasuren: https://m.edsoo.ru/00addecQ
TII0K033a, (PPYKTO3a, caxaposa
Kpaxman un nemmonosa kaxk

26 npupoaHsie nmonumepst. JI.o. Ne 8 bubmotexa IIOK
«BzaumopelicTBre Kpaxmaa ¢ https://m.edsoo.ru/00addfe2
MOJIOM»

IV yeTBepThH

O06o01mIeHne U cCUCTEeMaTH3AIUS

27 3HAHUM MO pa3aeny bubmmorexa [{OK
«Kucnoponconepkamue https://m.edsoo.ru/00ade104
OpPraHUYECKUEe COCJIMHECHUS

28 KonTtponsHas padota o pazaery Bu6morexa [IOK
«Kucnoponconepxamne 1

OPraHn4CCKHUC COCANHCHU )

https://m.edsoo.ru/00addecO

AMuHBI. AMHHOKHCJI0THI. Beaku (3 yaca)

AHanm3 KOHTPOJIbHOU pabOThl. AMUHBIL:

bu6moreka [IOK

29 METHJIAMUH U aHUJIUH https://m.edsoo.ru/00addfe2
AMUHOKUCIIOTHI Kak aM(OTepHBIE
30 OpraHuYecKue coeunneg)m gx bubmorexa LLOK
’ https://m.edso0.ru/00ade104
Onosorn4eckoe 3Hayenue. Ilentumasl
31 benku kak npupogHbIe bu6muotexa LIOK

BBICOKOMOJICKYJIAPHBIC COCAMHCHU S

https://m.edso0.ru/00addecO

BrpicokoMoJieky/JasipHble coequHeHns (3 yaca)

32

OCHOBHBIE MTOHATHS] XUMUH
BBICOKOMOJIEKYJIIPHBIX COECIMHEHUI

but6moreka [JOK
https://m.edsoo.ru/00addfe2
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OcHOBHEIE MECTOABI CHHTC3a

33 BBICOKOMOJIEKYJIIPHBIX COSOUHEHUI 1 Enbmorexa IOK
YIAp A ) https://m.edsoo.ru/00ade104
IlnacTMaccel, kKaydyyKu, BOJIOKHA
. bu6moreka [JOK
34 Pesepubiii ypok ! https://m.edsoo.ru/00addfe2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBEPA3OBATEJIBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NMPoBepPsieMOro
pesyjabTarta

IIpoBepsieMble npeAMeTHBIE Pe3YJIbTAThI 0CBOEHNSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHusA

1

TeopeTI/IquKI/Ie OCHOBBI OpFaHI/I‘ICCKOﬁ XUMHUH

11

CdhopMUpOBaHHOCTH TPEICTABICHUN O XUMUYECKOW COCTABIIAIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpa, pPOJIM XUMUU B IO3HAHUHU
SABIICHUH TpUpPOAbI, B (HOPMUPOBAHUHM MBILIUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHANBHOW TPaMOTHOCTH, HEOOXOAMMOW IUis
pelIeHus] MPaKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAaHHOIO

OTHOHICHHUA K CBOECMY 3010POBbIO U HpPIpO,I[HOI\/'I cpeac

1.2

Brnanenne cucreMoil XMMHYECKMX 3HAHUM, KOTOpas BKIKOYAET:
OCHOBOIIOJIAraroIIKe MOHATHS (monekyna, BAJICHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIEHUS, XMMUYECKasi CBS3b,
MOJIb, MOJISIPHAsi Macca, MOJIAPHBIA OO0BEM, YTJIEPOIHBIM CKEJIET,
GbyHKIMOHANBHAST ~ TPYINa, paguKal, H30MEpHs, H30MEpHI,
TOMOJIOTHYECKUN psifi, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U
a30TcoliepXKalIle COECAUHEHHUs, OMOJIOrMYEeCKH aKTHUBHBIE BEIIECTBA
(YyrmeBonibl, )KUPBI, OETIKH), MOHOMED, TIOJMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COEIMHEHHMsI); TEOPHH U 3aKOHBI (TEOpHS
XUMHYECKOTO CTpoeHHus opranmdeckux pemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJHMYECKUN SI3bIK XUMHUHU, (PAKTOTOTHUCCKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, IOJYy4YeHHH U 0e30macHOM
WCIOJIb30BAaHUM BaXHEHIIMX HEOPraHWYECKUX M OpraHuYecKHUxX

BCIICCTB B 6LITy n HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTH YCIOBCKa

1.3

ChopMupoBaHHOCTh YMEHHMIl BBISBIATH XapaKTepHblE MPHU3HAKU
MOHATUH,  yCTaHABIMBAaTh WX  B3aWMOCBS3b,  HCIIOJIB30BATh
COOTBETCTBYIOIE MOHSTHUS TPU OMUCAHUHM COCTaBa, CTPOEHUS U

MPEBpAIICHUI OPraHNYECKUX COSAMHEHUN

14

cOpPMHUPOBAHHOCTh YMEHHH HCIOJIL30BaTh XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIléHHON) (OpMYJI OpraHWYECKHUX BEIICCTB M ypaBHEHHUH
XUMUYECKUX  pEaKUui,  HW3rOTaBIMBATh  MOJEIM  MOJIEKYI
OPraHWYECKUX BEUIECTB U WUIKOCTPALIMM HX XUMHUYECKOTO U

NPOCTPAHCTBCHHOI'O CTPOCHU A




15

ChopMUpOBaHHOCT, YMEHUN yCTAHABIMBATh IMPUHAJJICKHOCTH
M3YYEHHBIX OPraHMYECKUX BEIIECTB IO UX COCTaBY U CTPOCHHIO K
onpenenéHHOMY Kiaccy (rpynme) coenuHeHuu (yrieBoIOpOIbI,
KHUCJIOPOJ, U a30TCOAEPKAIINE COCTUHEHHS, BHICOKOMOJIEKYIISIPHBIC
COCMHEHHUsI), JaBaTb MM Ha3BaHMS 1O CHCTEMaTHYECKOU

nomenkiarype (IUPAC)

15

CchopMHUpOBaHHOCTh YMEHUS OMPEALIATH BHIBI XUMUYECKON CBSI3U B

OpPraHMYECKUX COCAMHEHUAX (OAMHAPHBIEC U KPATHBIC)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHHA TIPUMCHATL. IIOJOXCHUA TCOPHUU
CTPOCHHA OPraHUYCCKUX BCUICCTB AM. BYTJ'IepOBa JJIA 00BSICHEHUS
3aBHUCHUMOCTH CBOMCTB BC€HICCTB OT UX COCTaBa U CTPOCHHA; 3aKOH

COXpaHCHHA MACChI BCUICCTB

YrineBogopoasl.  Kucnmopojacozepkamme W a30TCOAEpiKalnue

OPraHUYCCKUC COCIUHCHUA. BBICOKOMOJ'ICKYJ'IHpHHe COCAMHCHUA

2.1

CdopMupoBaHHOCTh yYMEHHI NPHUBOAUTH TPHUBUAJHHBIC HA3BAHUS
OTIETHHBIX OPTraHWYECKUX BEHIECTB (ITUJICH, MPONUJICH, AlleTUJIEH,
ATUIICHTIINKOb, TIHUIEpUH, (peHomn, ¢opmaibIerui, ameraibaeru,
MypaBbHHasi KHUCJIOTA, YKCYCHAas KHUCIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBasi KHUCIJIOTA, TIIFOKO03a, (PpyKTO3a, Kpaxmal, ILeIIrJio3a,

TJIUITUH)

2.2

ChopMupoBaHHOCTh YMEHHMI XapaKTepH30BaTh COCTaB, CTPOCHUE,
¢u3nUeckre W XWUMHYECKHE CBOMCTBA THUIUYHBIX MPEACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKHUX BEHIECTB (METaH, 3TaH, dTHJIEH,
MPONWICH, aleTHieH, Oyramuen-1,3, merunOyraaueH-1,3, Oensomn,
METaHOJ, 3TAHOJ, dTUJICHIJIMKOIb, TIUIEPUH, (EHOJ, alleTalbIeTH I,
MypaBbHHasi U YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmal, IeIi0JI03a,

aMUHOYKCYCHasl KHCJI0Ta)

2.3

CchopMupoBaHHOCTh YMEHHS UIUTIOCTPUPOBATH T€HETUUYECKYIO CBSI3b
MEXAY TUMHYHBIMU  TPEACTABUTEISIMU  PA3IUYHBIX  KJIACCOB
OPraHMYECKUX  BEIIECTB YpaBHEHUSIMHU COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKINI C UCIIOIB30BAHUEM CTPYKTYPHBIX (hOPMYJT

24

ChopMupOBaHHOCT, ~ yMEHHS  XapaKTepH30BaTh  UCTOYHUKHU
YIIEBOJOPOIHOTO CHIPhS (HE(PTh, IPUPOAHBIN T'a3, Yrojb), CIIOCOObI
UX TepepaboTKM ©  TPAKTUYECKOE TMPUMEHEHHE TMPOIYKTOB

nepepadoTKH

XUMHA U KU3HL. PacyéThl

3.1

ChopmMupoBaHHOCTH YMEHUW BIAAETh CHCTEMOM 3HAHUK 00
OCHOBHBIX METOJIaX HAay4YHOTO MO3HAHMS, HCHOJIb3yeMbIX B XMUMHHU

IpU M3yYEHUM BELIECTB M XMMMUYECKUX sIBJICHUH (HaOmoneHue,




HU3MCPCHUC, OKCIICPUMCHT, MOI[CJ'II/IPOBaHI/Ie), HCII0JIB30BAaTh
CUCTCMHBIC XUMUYCCKUC 3HAHUA OJI1 IIPUHATHUA pemeHHﬁ B
KOHKPETHLIX JXU3HCHHBIX CUTYallUAX, CBA3aHHLIX C BEIHICCTBAMU U UX

MNIPpUMCHCHUCM

3.2

CdopMupoBaHHOCTh yYMEHUN COOJIOIATh TpaBUjia TIOJB30BAHUS
XUMHYECKON TOCYI0i U JabOopaTOpHBIM OOOpPYIOBAaHHEM, a TaK¥Ke
MpaBuJia OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSIMU

110 BBIITIOJIHCHUIO J'Ia60paTOprIX XUMHNUYCCKHX OIIBITOB

3.3

ChopMupoBaHHOCTHP ~ YMEHHH  IJJAHUPOBATh HM  BBINOJHSATH
XUMHUYECKUN DKCIIEPUMEHT (IPEeBpaIeHUs] OPraHUYECKUX BEIIECTB
IpU HAarpeBaHHM, MOJYYEHHE STHJIEHA W HM3yYE€HUE €ro CBOIICTB,
KaueCTBCHHbIE pEaKIMH OPraHWYeCKUX BEIIeCTB, JICHATYpaLUs
OENKOB IPU HarPEeBAaHUHU, IBETHBIE PEAKIIUHU OEITKOB) B COOTBETCTBUH
C MpaBWJIAMH TEXHUKH 0€30MaCHOCTH IIPH OOPAIIECHUHU C BEIIECTBAMHU
n  71a00opaTOpHBIM OOOPYAOBAaHUEM; TMPEACTABIATH PE3YIbTATHI
XUMHUYECKOTO OJKCIepuMeHTa B  (Qopme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX PEAKIUN u (POPMYyIMPOBATH BBIBOJIBI HA OCHOBE

ITUX PE3yIbTATOB

3.4

ChopMupOBaHHOCT, ~ YMEHMW  MPOBOAUTH  BBIUMCICHUA IO
XUMHUYECKUM YypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOIO
BEIIECTBAa WJIM MPOJAYKTa pPEaKIUU IO HM3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O N3 UCXOAHBIX BEIIECCTB UJIKN NPOAYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCTH yYMEHUH KPUTUYECKHU aHAJIM3UPOBATH
XUMHUYECKYI0 HH(]OpMaIHIO, OJy4YaeMyl0 W3 Pa3sHbIX MCTOYHUKOB

(cpenctBa MaccoBoi HHpopMauu, cetb HTEpHET U Apyrue)

3.6

CdopMupoBaHHOCTh YMEHHH COOMIOAATh MpaBUJA JKOJIOTHUYECKH
1[eJIECO00Pa3HOro0 MOBEAEHNUS B OBITY M TPYJOBOW AESITEIBHOCTU B
LENSAX COXPAHEHMsI CBOETO 30POBbS M OKPYXKAIOIIEH NPUPOIHOU
Cpelbl, OCO3HABATh ONACHOCTb BO3JEHUCTBUS HA KUBbIE OpraHU3MBbI
ornpeAenEHHbIX OPraHMYECKUX BEUIECTB, IOHUMAs CMbICIT IOKAa3aTeNs
I[IAK (mpenenbHO [10ONYyCTUMOM KOHUEHTpALMHU), MOSCHATh Ha
mpUMepax CrocoObl YMEHbIIIEHUSI U MPEAOTBPAIICHUS UX BPEIHOTO

BO3I[CI>1CTBPI§I Ha OpraHu3Mm 4€JIOBCKa

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KVIACC

Kon

IIpoBepsieMblii DJ1eMEHT COePKAHUS




TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHquCKOﬁ XHUMHH

11

[Ipenmer opranmyeckoil XuMHHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYEHUE B
MOJIYYEHUH HOBBIX BEIIECTB UM MaTEepUalioB. Teopusi CTPOEHUS OPraHUYECKHX

coennHeHui A.M. ByTiepoBa, €€ OCHOBHBIE 1 0JIOKEHUS

1.2

CtpykTypHble (GOPMYJIBl OPraHUYECKUX BEIIECTB. [ OMOIOTHS, H30MEpHs.
XUMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHUAX — OJMHAPHBIE U KpaTHbIC

cs3u. [IpencraBiienue o kiaaccu UKy OPraHMIECKUX BEIIECTB

1.3

Homenknatypa oprannueckux COeIMHEHUM (CUCcTeMaTHuecKas) U TpPUBHAIIbHbBIC

Ha3BaHUS BaXXHEHIIIMX HpCI[CTaBI/ITeJICﬁ KJIaCCOB OpPraHNYCCKUX BCIICCTB

VYriesogopoast

2.1

AJKaHBI: COCTaB M CTPOGHHME, TOMOJOTHYECKHH psaa. MeraH W 3TaH —
IPOCTEUIINE TPENCTABUTENN ajJKaHOB: (U3NYECKHUE M XUMUYECKUE CBOMCTBA
(peakuuy 3aMelIeHHs W TOpPEHHs), HaxXxOKJIeHHEe B MPUPOIE, IMOIY4YeHHE H

IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHI psifi. DTUJIEH U MPONUIEH —
IPOCTEUIINE TPEICTABUTENN aJKEHOB: (U3NYECKUE M XUMHUYECKUE CBOMCTBA
(peakuuu TUApPUpPOBAHUS, TAJIOI€HUPOBAHMS, TUJpAaTallMd, OKHCIECHUS U

NOJIMMEPU3ALINH), TOJyYEHUE U IPUMEHEHHE

2.3

Anxanuensl: Oyrtaauen-1,3 u MetwnOytanueH-1,3: cTpoeHue, BaKHeEHIIMe
XMMHUECKHE CBOMCTBA (peakuus noaumepusanun). [lonydeHne cHHTETHYECKOTrO

KayuyyKa U pe3UHbI

2.4

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUM PSll. ANETHIICH —
MPOCTEHINTUN TPEACTaBUTEIh AJIKWHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMUYECKHE  CBOWCTBAa  (peakuWW  THAPUPOBAHUS,  TaJOTeHUPOBAHUSA,

ruaparamnuu, FOpeHI/ISI), MMOJTYYCHUC U IIPUMCHCHUC

2.5

Apenbl. benzon: coctaB, cTpoeHue, (QU3NYECKHE U XUMHUUYECKHE CBOWCTBA
(peakuuy TrajoreHHMpOBaHUS W HUTPOBAHUS), MOJIyYeHHE U TMPHUMEHEHUE.
Tomyon: cocraB, cTpoeHue, QU3NUYECKHE W XUMHUYECKHE CBOMCTBA (peakiuu
rajJoreHupOBaHUsl U HUTPOBAHMS), TMOJYYEHHE U MPUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTHueckasi CBA3b MEXAY YIJIEBOIOPOJaMH, MPHUHAJISKAIIUMH K

Pa3JIMYHbIM KJIaCCaM

2.6

IIpuponHbie MCTOYHUKH YTIIEBOAOPOAOB. IIpUpoaHBII Ta3 W MONYyTHBIE
HedTsHbIC Ta3bl. HeTh 1 e€ nmpoucxoxaenue. CrocoOsl mepepadboTku HedTH:
MeperoHka, KPeKUHr (TepMUUYECKUM, KaTaJUTU4YECKUi), mupoiau3. [IpoayKTs
nepepaboTku He(pTH, UX TPUMEHEHNE B IPOMBINIJICHHOCTH U B ObITY. KaMeHHBbIi

yTOJib U MPOAYKTHI €ro nepepadboTku

Kucnopoaconeprkaiiue opraHnueckue CoeauHeHUs




3.1

[IpenenpHble  OgHOATOMHBIE CHUPTHI. MeETaHON W JTAHOJ:  CTPOCHME,
¢busznyecKkue U XUMHYECKHE CBOWCTBAa (pEaKIMU C AKTUBHBIMH MeETaJJIaMH,
rajoreHoBOJOpOAaMH, TOpeHue), NnpuMeHeHue. BonopoaHbie CBA3M MEXIY
MOJIEKYJIaMHU CIIUPTOB. JleiicTBHE METAHOJAa U ATAHOJIA HA OPraHU3M YEJIOBEKA.
MHoroatoMHbI€ CIIUPTHI. DTUIICHTIMKOJb U TJIUIEPHH: CTPOCHUE, PU3UIECCKUE
U XMMHYECKHE CBOMCTBa (B3aUMOJEMCTBUE CO IIEIOYHBIMH METalIaMH,
KaueCTBEHHAs PEaKIvs Ha MHOTOaTOMHBIC CIUPTHI). J[elicTBMe Ha OpraHusm

YCJIOBCKA. HpI/IMeHeHI/Ie MO epruHa U 9TUJICHI JIMKOJIA

3.2

@deHOM:  CTpPOSHHWE MOIEKYNbl, (U3MYEeCKHue H XHMHYECKHE CBOMCTBA.

Tokcnunocts ¢penona. [Ipumenenue penona

3.3

Anbaerunbl 1 KeToHbl. DOpManbaerul, aleTalbIerua: CTpoeHue, PU3nIecKue
U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS U BOCCTaHOBJICHUS,

Ka4C€CTBCHHBIC pCaKL[I/II/I), MOJIYYCHUC U IPUMECHCHUC

3.4

O,Z[HOOCHOBHBIG MpeaciIbHbIC Kap6OHOBI>Ie KHCJIOTHI. MypaBI)I/IHaH M YKCYyCHasd
KHCJIOTBI: CTPOCHUC, d)HSI/I‘leCKI/Ie U XMMHUYECKHE CBOMCTBA (CBOﬁCTBa, O6H_II/IC
JIl KJIacCa KHUCJIOT, pPCeaKIusd 3T€pI/I(1)I/IKaLlI/II/I), MMOJIY4YCHHUC W IIPHUMCHCHHC.
CTeapI/IHOBa}I M OJICKMHOBAs KHUCJIOTBI KaK IMPCACTABUTCIIA BbICHIUX Kap60HOBBIX

KHUCIIOT. MEIIIa KaK COJIM BEICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[CflCTBHG

3.5

CrnoxHble 3QHpbl KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uapomus xupos. [Ipumenenne xupoB. bruonorudeckasi poib

KHUPOB

3.6

VYrneBonsl: cocTaB, Kiaccuukamnus yrieBogoB (MOHO-, M- U TOJUCAXAPUIbI).
I'moko3a — mpocTeimii MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIB,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C THUIPOKCHIOM
meau(ll),  okucneHme amMMuauHBIM  pacTBOopoM  okcupa  cepedpa(l),
BOCCTAHOBJIEHUE, OPOKEHUE TIIIOKO3bI), HAXOXKIEHNUE B IIPUPOJE, IPUMEHEHUE,
6uonoruueckas posb. Porocunres. Opykro3a kak U3oMep rimoko3sl. Kpaxman
U LIEJUII0JI03a KaK MpUpOoHbIe mosmMepsl. CTpoeHne Kpaxmania U LeJIH0I03bI.
@dusznueckre M XUMHYECKME CBOICTBa Kpaxmana (IMIpOJIM3, KadeCTBEHHas

peaKuus C HOAOM)

AzoTconepxaliye opraHu4eckue coeIuHEeHMs

4.1

AMUHOKHCIIOTHI KaKk aM(OTepHble OpraHuyecKkue coenuHeHus. Ou3nveckue u
XUMHUYECKHNE CBOMCTBA aMHMHOKHCIIOT (Ha mpuMepe rimnuHa). buomornyeckoe

3HaAYCHHUEC aMHUHOKHCJIIOT. Hel'ITI/II[BI

4.2

benkn kak mnpUpOgHBIE BBICOKOMOJEKYJSIPHbIE coenuHeHus. llepBruunas,
BTOPUYHASI M TPETHYHAsI CTPYKTypa OenKoB. XUMHUYECKHE CBOWCTBA OEITKOB:

TUAPOJIN3, ICHATYPALIMS, KAYSCTBEHHBIC PEaKI[UU Ha OCITKH

BrIcOKOMONIEKYIIAPHBIE COCUHCHUS




OCHOBHBIE TIOHSTHS XHMHH BBICOKOMOJICKYJIAPHBIX COCIUHCHUI: MOHOMCD,

IIOJIUMEP,  CTPYKTYpPHOE  3BEHO, CTENEHb IOJIMMEpPU3ALMUU,  CPEAHs

>4 MoJekyisgpHas Macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJEKYIISPHBIX
COCIMHCHHUM — TTOJIMMEPHU3ALIHS ¥ ITOJTMKOHICH IS
SKCHCPI/IMCHTaHBHBIe MCTOABI HU3Y4YCHHA BCIICCTB HU HUX HpeBpaHIeHHﬁ:
5.2 O3HAKOMJICHHE ¢ 00pas3laMud TPHPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

IJ1aCTMACC, Kay4yKoB. IlonydeHne CHHTETHYECKOrO KaydyKa U PE3UHBI
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