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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
oOpazoBarensHoM ctapaapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3alllK, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUus», COJIEpKaHUE M IOCTPOCHHE KOTOPOro OIpPEAENIEHbl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpefHero ob1ero oopazoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3JIJaHUE LIEJOCTHOIO MPEACTABICHUS 00 OKpY)KAIOIIeM MHUpPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMM M BO3MOXKHBIMU 00JIACTAMHU IPUMEHEHHS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HalpaBjieHa Ha pelIeHue
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
obpaszoBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi ypOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKONW XUMHHM (C BKJIFOUCHUEM 3HAHUN M3 OOIICH XMUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYEeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKIUU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0mmas u HeopraHuyeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMM COJICPKAHUSA, HMEIOIIMMH KYyJIbTYpOJOTHMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ Uil TONOJIHEHWS 3HAHUM, PEIIEHUS WHTEIUIEKTYaJbHBIX U
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uuen, TakuxX Kak: MaTepUaibHOE €AMHCTBO HEOPraHWYECKOro H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodIieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsI M TOCTPOCHUS TMpeAMeTa MpeaycMaTpuBalOT (popmMupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIENOBATENBCKON ACATEIBHOCTH, 3aHUMAIOIECH Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpPKATEJIbHOM XapaKTEPUCTUKHM LEJIeHd HU3y4YeHHs] MpeaMeTa HamlpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUSA TAaKOW MOAXOJ K ONPEICICHUIO LENEHd H3y4YeHUs
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE NMPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUK YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHUKA 00111€00pa30BaTEIbHON OpraHU3aliy, BIAJICIOIIETO0 HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUHM NpeaMeTa «XHUMHS» JOMUHHUPYIOIIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peleHni B KOHKPETHBIX )KU3HEHHBIX CUTYalMSIX, CBSI3AHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
NEATEeNIbHOCTU: pelleHusi mpoOJieM, MOoucKa, aHain3a U 00paboTku MH(opMaluy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHUH JJIsl TIOMCKA M aHallu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEICHUH XUMHYECKOIO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsI TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yuebGHom maHe cpemHero oOmiero oOpa3oBaHUsI TPEAMET «XUMHS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Heneno), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHUYECKON XUMHUH

[IpenmeT opraHmyeckol XuMHM: €€ BO3HMKHOBEHHME, Pa3BUTHE W 3HAUYCHUE B IOJIYYEHUUM HOBBIX BEIIECTB H
MarepuanoB. Teopusi CTpoeHHsl opraHuueckux coequHeHuid A. M. bytnepoBa, €€ ocHOBHbIE TOJ0XKEHUS. CTPYKTYpHBIE
dbopMynbl OpraHUYeCKUX BemecTB. ['omomorusi, u3oMepusi. XHUMHYECKas CBS3b B OPraHUYECKUX COCAMHEHUSAX —
OJIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o KiaccUPpUKAIMU OPTaHUYECKUX BellecTB. HoMeHKaTypa OpraHWYecKHX COEIUHCHHI
(cucTtematuueckasi) ¥ TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX MPEJCTABUTENICH KJIACCOB OPTaHMYECKUX BEIIECTB.

OKCHepUMEHTANIbHBIE METO/bl U3YUYEHHUsl BEIIECTB U UX MPEBPAILCHUN: O3HAKOMJICHUE C 00pa3laMu OpPraHuYeCKUx
BEIIECTB U MaTepHallaMd Ha MX OCHOBE, MOJIETMPOBAHHUE MOJEKYJ OPraHMYeCKHX BEIECTB, HAOIIOACHUE U OIMHMCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NMPHU HAarpeBaHuu (IUIaBieHHE, OOyriIuBaHUE U
TOpeHue).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHHUE, FOMOJIOTMYECKUMU psiA. MeTaH W 3TaH — MOPOCTEUIINE MPEACTABUTENIN AJKAHOB:
duznueckre M XUMHUYECKHME CBOWCTBA (pEaKIMU 3aMElICHHs W TOPEHHUs), HAXOXKIEHHUE B MPHUPOJE, TOIydyeHUE H
[IPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHUECKUN pANl. DTUIEH U NPOIMUJIEH — NPOCTEHUINE MPEACTABUTENN AJIKEHOB:
¢uznueckne W XMMHUYECKHE CBOMCTBa (peakiuy THAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMU, OKUCICHUS W
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaguen-1,3 u wmertunOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHME CBOWCTBA (peakius
nonumepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U PEe3UHBI.



AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTMUECKHH psAld. AUETWIEH — MNPOCTEUIINN MpeaCcTaBUTEINb
AJIKUHOB: COCTaB, CTpO€HHE, (PU3NYECKHE W XUMHUYECKHE CBOMCTBa (peaKklUu TUAPUPOBAHUS, TaJOT€HUPOBAHUS,
rUpaTaluu, TOPEHUs ), MOTyYeHUE U MPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3NUECKHE U XHMHYECKHE CBOMCTBA (pEaKIMU TaJOTeHUPOBAHUS W
HUTPOBAHMS), MOJYYEHUE U NMPUMEHEHHE. 10/yon: cocmas, cmpoenue, uauiecKue u XumudecKue ceolcmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAY4eHue U npumeHeHue. TOKCHUHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXKIY
YII€BOJOPOIaMHU, MPUHAIICKAIIUMHU K Pa3JIUYHBIM KJIACCaM.

[IpupoaHbie HMCTOYHUKUA yriieBoaopoAoB. I[lpupoanblii ra3 u mnomnyTHble HepTsHble Ta3pl. Heptr u eé
npoucxoxaeHue. CrnocoObsl mnepepadOTKu HedTHU: NEeperoHka, KPEeKUHT (TEPMUYECKUU, KaTaTUTHUYECKUM), MUPOIIU3.
[IpoaykTel mepepabOTKH HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBIN yroib ¥ MPOIYKTHI €ro
nepepadoTKH.

OKCHepUMEHTAJIbHBIE METOJbl M3Y4YEHUs BEIIECTB M WX IPEBpAlICHHUI: O3HAKOMIIEHHE C 00pa3lamMu IiacTMacce,
KaydyyKoB U  pe3uHbl, kojuiekuuu «Hepts» u  «Yromby, MOAETUPOBAHME MOJEKYJI  YIIEBOIAOPOJOB U
raJIOr€HONPOU3BOAHBIX, POBEJICHUE MPAKTUYECKON PaOOThI: MOTyUYEHHE ATUIICHA U U3yYEHUE €ro CBOMCTB.

Pacuérnble 3anaun.

Bbrunciienuss mo ypaBHEHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOTO BEIECTBA WIIH
MPOYKTa PEeaKIMu 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO U3 UCXOJAHBIX BEIIECTB WIIN MPOIYKTOB PEAKIIUN).

Kuciopoaconepsxkamue opranudecKue coeJMHEHHA

[IpenenbHbIE OAHOATOMHBIE CIUPTHL. METaHOM U ATAHOJI: CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakiuu
C AKTUBHBIMM METaJJIaMH, TaJIOT€HOBOAOPOJAMH, IOPEHHUE), NpPUMEHEHHE. BoaopoaHbBIE CBSA3M MEXIYy MOJEKYJIAMU
crupToB. JIeNCTBHE METAHOJIA U DTAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHuble CHUPTHL. OTWIEHIJUKOIb W TJMIEPUH: CTPOCHUE, (QU3MUYECKHE W XUMHUYECKHE CBOICTBa
(B3aMOJEICTBUE CO IIEJIOYHBIMM METAJUIAMHM, KayeCTBEHHAs pEaKlUs Ha MHOTOaTOMHbIE cIHpTHI). JlelicTBue Ha
opraHusM 4enoseka. [I[puMenenue rimneprsa 1 STWICHTIIMKOJIS.

deHo: CTpoeHNE MOJICKYJTBI, PU3NYECKHE U XUMUYEeCKre cBoicTBa. TokcnuHOCTh eHomna. [Ipumenenue gpenona.

Anbnerunpl U kemonsl. DopManbaeruy], aueTanbIeTu: CTPOCHHE, (PU3NUECKHE U XUMUYECKUE CBOWCTBA (peaKIuu
OKHCJIEHHS] 1 BOCCTAHOBJICHUS, KAUECTBEHHbBIE PEAKLIMN), IOJyYEHUE U IPUMEHEHUE.




OnHOOCHOBHBIE TpeeabHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsl U YKCYCHAasi KHCJIOTBHI: CTpOCHHE, (DU3NUYECKUE U
XUMUYECKHE CBOMCTBa (CBOICTBA, OOIIME AJIsI Kjacca KHUCJIOT, peakius 3TepuduKalyu), MOJIYyYEHUE U MPUMEHEHUE.
CreapuHoBasi M OJEHMHOBAs KHUCJIOTHl KaK MPEICTAaBUTEIM BBICIIUX KapOOHOBBIX KHUCJIOT. MbUIa Kak COJIM BBICHIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBUE.

Cnoxubie 3(Upbl KaK TpOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cinoxHbiXx 3¢gupoB. Kupel. ['uaponaus Kupos.
[Tpumenenue xupoB. buonoruyueckas poJib JKUPOB.

VYrneBoapl: cocTaB, KiaccU(pUKAIMS YIJIEBOJOB (MOHO-, JW- U TMOJducaxapujisl). [Joko3a — mNpocTeHImi
MOHOCAaxXapuJl: OCOOCHHOCTH CTPOCHUS MOJEKYJIbl, (PU3UUYECKHEe ¢ XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE C
ruapokcugom Menu(ll), okucnenne aMmmuadHbiM pacTBOpoM okcupa cepedpa(l), BocctaHoBIeHUE, OpOKEHUE TIIOKO3bI),
HAXOXJICHHE B IPUPO/Ie, TPUMEHEHHE, Onosiorudeckas poiab. @orocunte3. OpyKkTo3a Kak U30Mep TIHOKO3HI.

Kpaxman u niemuirono3a kak npupojiHbie mojuMepbl. CTpoeHHe KpaxMalia U 1euTio03bl. DU3ndecKre 1 XUMHUECKUE
CBOMCTBa Kpaxmaja (TUIpOoJin3, KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCHepUMEHTANIbHBIE METOAbl M3YyUEHHs BEIIECTB M WX NPEBpaIllEHUN: MpOBeJeHUE, HAOIIOJEHHWE U OIKCaHUE
JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHHPTOB (OKHCIEHHE ATaHOJA
okcugmoM meau(ll)), MHOroaroMHBIX CIHUPTOB (B3aWMOJEHCTBUE riuiiepuHa ¢ Tuapokcuaom wMenu(ll)), ampaerumon
(okHcIieHHe aMMHaYHBIM pacTBopoM okcujaa cepedbpa(l) u rugpokcuaom menu(ll), B3aumonericTBue kpaxmana ¢ HOIOM),
IIPOBEICHUE TTPAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurnle 3aaun.

Bbrunciienuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYECTBAa HMCXOJHOTO BEIECTBA WIIU
MPOYKTa PEAKIIUH IO U3BECTHBIM Macce, 00BEMY, KOTUYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MM MPOJTYKTOB PEAKIINH).

A3oTcoaepxKaniue OpraHnuecKue COeqUHEHHUS.

AMUHOKHCTIOTHI KaKk aM(oTepHble OpraHndeckue coeanHeHusi. OU3nyecKkue U XMMUUECKHe CBOMCTBA aMUHOKHUCIIOT
(na mpumepe rnunuHa). buonornyeckoe 3HaueHUEe aMUHOKUCIOT. [lenTuasl.

benku kak npupoaHbie BBICOKOMOJIEKYJISIpHBIE coeinHeHus. [lepBuyuHas, BTOpu4Hasi U TPETUYHAsL CTPYKTYypa OEJIKOB.
XVUMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYPAIHS, KAYSCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCHEepUMEHTAIbHBIE  METOABl HW3YYCHHsS BEIIECTB W WX MpEBpalleHWil: HaOMIoJeHne ¥  ONMUCaHUe
JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus O€JIKOB IPU HArPEBaHUU, IIBETHBIC PEAKI[UU OEIKOB.



BricokomoJieKyJIsIDHBIC COCAMHECHUSA

OCHOBHBIE MTOHATHSI XUMHUU BBICOKOMOJIEKYJIPHBIX COCAVUHEHUI: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
MIOJIMMEPU3ALINM, CPENHsAs MOJEKyIspHas Macca. OCHOBHBIE METOJABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MTOJIMMEPHU3ALMS Y TTOJIMKOHACHCALIHS.

DKCHepUMEHTAJIbHbIE METObl U3YUYEHHUs BEIECTB M MX MPEBPALLECHUN: 03HAKOMIIEHHE C 00pas3lamMu MPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MeXNpeaIMETHBIX CBS3€M NMPHU M3YyYEHHHM OpraHndeckod XuMmuu B 10 Kiacce OCYyHIECTBIISIETCS 4epes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATHH, SBISIIOUIUXCS CUCTEMHBIMU JJI OTAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmMe ecTecTBEHHO-HAy4YHbIE MOHATHS: SIBJICHUE, HAy4YHBIA (DaKT, TUIOTe3a, 3aKOH, TEOpHs, aHaJIMU3, CHHTE3,
KJaccuuKaIys, NepuogUIHOCTb, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOCINPOBAHHUE.

dusuka: mMaTepusi, JHEPIrUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPIreTUUECKUN YPOBEHb, BELIECTBO, TENIO, 00BEM,
arperaTHoe COCTOSIHUE BEIeCTBa, (M3NYECKUE BEIMUUHBI U €AMHULIBI UX U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BELIECTB B OpraHu3Me, (HOTOCHHTE3, OMOJOTMYECKH AKTHBHbBIE
BeliecTBa (OeIKu, yrieBobl, )KUPbL, (PEPMEHTBHI).

['eorpacdusi: MuHepasbl, TOPHbIE TOPObI, IOJIE3HBIE HCKONIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonOrus: NUILEBBIE NPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IHTAaHMS, MOIOLIUE CPEIACTBA, JIEKAPCTBEHHBIE U
KOCMETUYECKHUE ITPEnapaThbl, MaTepUasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOI'PAMMBI 110 XMMHWHU HA BA30BOM VPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBinmBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHUS OOYYaIOIIMMHUCS MPOTPAMM CPEIHEro OOIIero
oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM W TPEIMETHbIM). HaydHO-MeToam4ecKoil OCHOBOW i pa3paboTKu



IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro oOIIero o0pa3oBaHUs SIBISETCS CUCTEMHO-IESITEIbHOCTHBIN
ITOAXOA.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS
npeaMeTa « XuMus» Ha ypOBHE CPEIHEro 00IIero o0pa3oBaHus BbIJEICHbI CIEAYIOUIUE COCTABIISIONIME:

OCO3HAaHHWE OOYYAIOIIUMHCS POCCUUCKON TpakIaHCKOW HMACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHUIO,
CaMOCTOSITEJIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMHU K 00yUCHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX I[EHHOCTEH U UCTOPUUECKUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMU, MIPUCYIIUMHU IIETOCTHON CUCTEME XUMUUECKOTO 00pa30oBaHus;

HaJIM4Ke TIPABOCO3HAHMS IKOJIOTUUECKON KYJIBTYPHI U CIOCOOHOCTH CTaBUTD 1I€JIM U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MpeameTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE YYeOHOW M BOCIHUTATEIHLHOMU
NEATEIbHOCTH B COOTBETCTBUHM C T'YMAHUCTUYECKHMH, COLMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH M
ujeallaMi POCCHICKOTO Tpa)KAaHCKOTO 0OIIecTBa, MPUHSATHIMU B OOIECTBE HOPMaMU W TpaBWJIAMH TOBEICHHS,
CIIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00 YyUYarOIIUXCS.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUS MPEIMETa «XUMHS» OTPaKaroT C(HOPMUPOBAHHOCTH OMbBITA IMO3HABATEIHHOU H
MPAKTUYECKON IeITeNbHOCTH 00yUaIOIMUXCA 110 PeaTM3aliK MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YMCJIE B YaCTHU:

1) rpa’KaIaHCKOro0 BOCIMTAHUS .

OCO3HAHUS 00YyYarOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPAaB U 00513aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOIMOPSAIKY;

MPEJICTABJIEHUS O COLIMAJIbHBIX HOPMAX U MPAaBUJIaAX MEKIMYHOCTHBIX OTHOIIEHNUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MEATEILHOCTH TMPH CO3/aHUU YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
[TO3HABATENBHBIX 33/1a4, BBIIOJIHEHUU XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apryMEHThI IPYTUX MPHU aHAIU3€ Pa3IMUYHbIX
BUJIOB YYEOHOM J1€SITENHHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS .

LIEHHOCTHOT'O OTHOLIECHUSI K UICTOPUUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHOW XMWY,



YBaXKEHUsSI K MPOIECCY TBOPYECTBA B 00JACTH TEOPUM M MPAKTHUUECKOTO MPUMEHEHUS XMMHH, OCO3HAHUS TOTO, YTO
JOCTH)KEHUSI HAyKH €CTh pe3yJdbTaT JUIMTENbHBIX HAOMIOAEHUN, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX TOUCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

WHTEpeca M II03HABAaTEJIbHBIX MOTHBOB B TMOJYYCHUH M TMOCJIEIYIONIEM aHajiu3e HHQPOpMAIuu O TEPEeaOBBIX
JTOCTHKEHUSX COBPEMEHHOU OTEYECTBEHHOU XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIOCOOHOCTU OIICHUBATh CUTYallMU, CBS3aHHBIE ¢ XMMUYECKUMU SIBJICHUSMH, U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTHU OILICHUBATh CBOE MOBEJACHUE U MOCTYINKHA CBOMX TOBAPUINEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHUWE MOCJICACTBUM 3TUX MTOCTYIKOB;

4) popmMupoOBaHHS KYJbTYPBbI 310POBbS:

MOHUMaHUsI IIEHHOCTEHN 370pOoBOro M Oe3omacHOro odpasa >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

coOJIroIcHUsT TIpaBWJI 0€30MacHOTO OOpallleHHs C BeIllecTBaMH B OBITYy, TMOBCEIHEBHOW JXHW3HU W B TPYAOBOM
eI TEIbHOCTH;

MOHUMAaHUSI IEHHOCTH TIPaBWJI WHAUBUIYATBLHOTO M KOJUICKTMBHOTO O€30IaCHOTO TIOBEJCHUS B CHUTYaIHSX,
YTPOIKAIOIIMX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCIIEICTBUN M HEMPUSATHS BPEIHBIX IPUBBIYCK (YIIOTPEOJICHHS aIKOT OIS, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEOBATEIBCKON JeATEIbHOCTH, OOIIECTBEHHO IOJIC3HOM,
TBOPYECKOM U IPYTUX BUIAX ACITEIBHOCTH;

YCTAHOBKHM Ha aKTHUBHOE yYacTHUE B PEIICHUM MPAKTUYECKUX 3a7ad COLMAIbHOW HAMPABICHHOCTH (B paMKaX CBOETrO
KJIacca, IIKOJIbI);

WHTEpPECAa K MPAKTUYECKOMY H3yUeHUI0 Mpodecchuid pa3jiudHOro pojia, B TOM YHCIE HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUU 110 XUMUHU;

YBAXEHUA K TPYAY, JIFOAAM TPYJla U pe3yabTaTaM TPYAOBOM AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUAYAJIbHOM TpaekTopuu oOpa3oBaHus, Oyaymed mnpodeccun u
peanu3aiuu cCOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUH, HHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

AKOJIOTUUYECKH 11e71ecCO000pa3HOTr0 OTHOIICHUS K MPUPOJIE, KaK UICTOUHUKY CYIIIECTBOBAHUSI )KMU3HU Ha 3eMJIE;

MOHUMAaHHUSI TJIO0AJTBFHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE
IIPUPOJHOMN U COLIUAIBHOMN CPELbI;

OCO3HAHUS HEOOXOJWMOCTH WCIOJIB30BAaHUS JOCTHIKEHUNW XHMUHU JUIS PEIICHUS BOIPOCOB PaIMOHAIBHOIO
PUPOAONOJIH30BAHNS;

AKTUBHOTO HEMPUSITUS JIEUCTBUM, MPUHOCAIIMX BpPE] OKPYKAIOIIEH MPUPOJHOU Cpele, YMEHUS MPOTrHO3UPOBATH
HEeOIaroNPHUATHBIC SKOJOTHUECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JICHCTBUN U MPEOTBpAIIaTh UX;

HaJIM4Yus Pa3BUTOrO SKOJOTUYECKOIO0 MBILIIJICHUS, SKOJIOTUUYECKONM KYJIbTYpPHhI, OMNbITa ACATEIIBHOCTH HKOJOTHYECKON
HaIpaBJICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS MMHU B MO3HABATEJIbHON, KOMMYHUKATUBHOW M COIMAJIbHOW MpPAKTHUKE,
CIOCOOHOCTH U YMEHHS aKTUBHO TIPOTUBOCTOSITH HUACOJIOTHU XeMOo(poOuH;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOopMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIIECTBEHHOM
MPaKTUKH;

MOHUMaHUs CHEIUDUKA XUMHHM KaK HAayKd, OCO3HaHMS €€ poiau B (HOPMUPOBAHUM PAIMOHAJIBHOTO HAYYHOT'O
MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHUs 00 OKPYXKAIOIIEeM MHPE KaK O €IMHCTBE NPHUPOILI U YEIOBEKa, B
MMO3HAHUH TIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH TIPOOJIEM COXpaHCHHS ITPUPOIHOTO PABHOBECHS;

yOSKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHU JJII COBPEMEHHOW IIMBWJIM3AlMM: B €€ TYMaHHCTHYECCKOMN
HaIPaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepHaIbHON KYJIBTYpPHI, PEIICHUH TJIOOATBHBIX MPOOJIeM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYCCTBA — CHIPHEBOM, DHEPIETHYCCKON, NIHUIIEBOM M SKOJOTHMYECKOH OE301acHOCTH, B
Pa3BUTHH MEIMIIMHBI, OOSCIICUCHUH YCIOBHUM YCIICITHOT'O TPyAa M 3KOJOTHYECKH KOM(POPTHOW JKHU3HU KaKIOr0 UjIcHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHUMAaHMSI CYIIHOCTH METOJIOB IMO3HAHUS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydyaeMbl€ 3HAHUA I aHalin3a W OOBSICHEHHS SIBJICHUN OKPYXKAOIIEro Mupa u



MPOUCXOJAIIUX B HEM M3MEHEHUH, YMEHHs JelaTh OOOCHOBAaHHBIE 3aKJIIOYEHHS Ha OCHOBE HAy4HbIX (DaKTOB U
MMEIONIUXCS JAHHBIX C LEJIbI0 TTOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTU CaMOCTOATENIBHO UCIOIb30BATh XUMUUECKUE 3HAHUS JJISl PEIICHUS MPOOJIeM B PEaIbHBIX KU3HEHHBIX
CUTYaIUsX;

MHTEpEca K O3HAHUIO U UCCIIEA0BATENBCKON IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJTYUYCHHIO HOBBIX
3HaHUU MO XMMHUU B COOTBETCTBUU C KU3ZHECHHBIMU OTPEOHOCTIMU;

MHTEpEca K 0COOEHHOCTSAM TPYy/Ia B pa3IMYHBIX chepax MpoPpecCuoHAIbHON AESTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATbI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHUS YUEOHOTO TIpeaMeTa «XUMUs» Ha YPOBHE CpPeHEro o0Iiero oopa3zoBaHusl
BKJTIOUYAIOT:

3HauMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCA MEXKIUCHUIUIMHAPHBIE (MEXKIIpPEIMETHBIE)
oOlIeHayYHbIEe TOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAY4YHOW KApTUHBI MUpa M CHEelUPUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIEeCTBO, DHEPrus, SBICHHE, MPOIECC, CHUCTeMa, HAay4HbId (axT,
PUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, KCCIIeJOBaHUE, HAOII0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCAJIbHbIE Y4ueOHbIC ICHCTBUS (TMO3HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYJSTHBHBIC), OOECIEUYHBAIOIINE
dbopmupoBanue HYHKIIMOHATEHON I'PAMOTHOCTH M COIIMAIBHON KOMITETCHITUH 00YYaroIInXCs,

CIIOCOOHOCTh OOYYAIOIIUXCSl HUCIOJIb30BaTh OCBOEHHBIE MEXAUCIHUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUA U
YHUBEpCaJbHBIC YUeOHBIC ICUCTBUS B MIO3HABATEIIHHON M COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yJabTaThl  OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMA  yUE€OHBIMH  IMO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMU U PETYJISTUBHBIMU JEHCTBUIMU.

OBjaeHne yHMBEePCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMHU ACHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeNeNaTh NN NEATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX JOCTHKEHHUS, COOTHOCUTH PE3YJbTaThl
NEATENHOCTHU C MOCTABJICHHBIMU 1EJISIMU;



WCIIOIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATh XapaKTEpPHbIE MNPU3HAKU
MOHSATUNA U YCTAaHABIMBATh WX B3aUMOCBS3b, MCMOJb30BaTh COOTBETCTBYIOIIME MOHSTUS JJIsi OOBSICHEHUS OTACIBHBIX
(aKTOB U SBJICHUN;

BBIOMpATh OCHOBAHUSI M KPUTEPUU IS KIIAaCCU(PUKAIIUU BEIIECTB M XUMUYECKUX PEAKIIUH;

yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTHYECKHE PACCYXKJCHHS (MHIAYKTUBHBIC, JCAYKTHUBHBIC, MO AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIOUCHUS;

MIPUMEHSITH B TIPOLIECCE MO3HAHUS, UCIOIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHUE (3HAKOBBIC) MOJEIH, MPEe0OPa30BLIBATH
MOJICJIbHBIC TPEJACTABICHUS — XUMUYECKUH 3HAK (CMMBOJ) dJIEMEHTa, XUMHuYecKkas (opmylia, ypaBHEHHUE XUMHUYECKOU
peakIuu — MpU pelIeHUH Y4YeOHBIX IT03HABATEJIbHBIX W MPAKTUYECKUX 3aj]lad, MPUMEHSITh HAa3BaHHBIC MOJCIIbHBIC
IPEACTaBICHUS JIJISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYCCKUX PEaKIIUi.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIa/IETh OCHOBAaMHU METOJIOB HAYYHOT'O IMO3HAHUS BEUIECTB M XUMHUECKUX PEAKIIU;

dopMynupoBaTh IeNM W 337a4d  MCCJEJOBAaHMS, HCIOJIb30BaTh IOCTaBJIEHHbIE ©  CaMOCTOSTEIHHO
c(hOopMyITHpPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI TIO TIPOBEPKE
IPAaBIJIBHOCTHU BBICKA3bIBAEMBIX CYKJICHUI;

BJAQJIETh HaBBIKAMU  CaMOCTOSTEIBHOTO IUTAHUPOBAHUS U TPOBEACHHS  YYECHHUYECKUX  OKCIEPHUMEHTOB,
COBEpIIEHCTBOBATh YMEHHUs HAOII0JaTh 3a XOJAOM TMpOIecca, CaMOCTOSATEIbHO TPOTHO3HPOBATH €ro pe3yJbTarT,
dbopMmynupoBaTh O000OIIEHUS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB WCCIENOBAHUS, COCTaBISThH
000CHOBaHHBIN OTYET O MPOCIIAHHON paboTe;

MpUOOPETaTh OMBIT YUYEHWYECKOW HCCIIEOBATEIILCKON W TPOEKTHOW MESITENbHOCTH, TMPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIbBHOMY IMOMCKY METOJIOB PEUICHUS MPAKTUYECKHX 3aJad, NPUMEHEHUIO Pa3JIMYHbIX METOAO0B
MTO3HAHMUSL.

3) padora ¢ uHpopManmei:

OPUEHTUPOBATHCS B PA3IUYHBIX HWCTOYHHMKAX WHOOpManuu (HAyYHO-TIOMYJSpHAS JIMTEpaTypa XUMHUYECKOTO
collep KaHus, CIpPaBOYHBIC MOCOOMsS, pecypchl MHTepHETa), aHAMM3UPOBATh MHPOPMALUIO PA3TUYHBIX BUAOB U (opm
MPEACTaBICHUS, KpUTUYECKH OLIEHUBATDH €€ JIOCTOBEPHOCTH U HENIPOTUBOPEUUBOCTH;



dbopMyTHUpPOBATH 3aMPOCHl U MPUMEHSTH PA3IMYHbIE METOABI IIPHU MOUCKE U 0TOOpe MHpOpPMAIIUU, HEOOXOAUMOM NSt
BBINIOJIHEHUS YUEOHBIX 3a7a4 ONPEIeIEHHOrO THIIA;

MPUOOPETATh OMBIT MCHOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHA U PA3IUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANIBHYIO (QopMy mpeicTaBieHUs UHGOpMALMKU (CXeMbl, Ipa@uKd, JUArpaMMbl,
TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpEJACTBA NIpH paboTe C XUMHUYECKOW HHPOpManuel: NpUMEHSThH
MeXIpeaIMeTHbIe (PU3nYecKne U MaTeMaTUYECKNUEe) 3HaKU U CUMBOJIbI, (OpMYIibl, aO0peBUaTypbl, HOMEHKIATYPY;

MCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISJHOCTH.

OBnageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1I€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOl TeMbl B XOJ€ auajiora W/WiW TUCKYCCHUU, BBICKA3bIBaTh WJIEH,
(bopMyIHpOBaTH CBOM MPEIIOKEHNUSI OTHOCUTENILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTALMEH pe3yNbTaTOB IO3HABATEIBHON JEATEIbHOCTH, TOJYYEHHBIX CaMOCTOSITENBHO WIH
COBMECTHO CO CBEPCTHHUKAMH IMPH BBHIMOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOW paboThl MO MCCIIET0BAHUIO
CBOMCTB M3y4aeMbIX BEUIECTB, peaju3aluid yueOHOro MpoekTa U (OpMyIHpPOBATh BHIBOABI MO pe3yjIbTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUN MYTEM COTJIACOBAaHMSI TIO3UIUH B X0/€ 00CY X ICHHS 1 OOMEHAa MHEHHUSMHU.

OByajieHUe YHUBEPCATBHBIMHU PEryJISTUBHBIMHU A1eHCTBUAMM:

CaMOCTOSTEIILHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO TIO3HABATEIBHYIO ACSTENBHOCTD, ONpeaeiss e€ eNid U 3a/1a4Hu,
KOHTPOJUPOBATh U MO MEpPEe HEOOXOAMMOCTH KOPPEKTHUPOBATH MPEAJIaraeMblii aqrOpUTM JCHCTBUU MpPU BHIOJIHEHUH
y4eOHBIX U HCCIEAOBATENBCKUX 3a/ad, BbIOMpaTh HamOoisee ((PEKTUBHBIN CHOCOO WX PEHICHHS C YYETOM IMOTYUYEHUS
HOBBIX 3HAHMH O BEIIECTBAX U XUMHUECKHUX PEAKIIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH J€ATEIBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC



[IpenmeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHnyeckas XuMus» OTPakaroT:

c(OpPMHPOBAHHOCTh MPEACTABICHUNA O XMMHUYECKON COCTaBISIOLIEH €CTECTBEHHO-HAyYHOM KapTHUHBI MHpA, POJIH
XUMUU B TIO3HAHUM SIBJICHUN TPUPOJIbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsI PEIICHUS] MPAKTHUYECKUX 3a7a4 M IKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY
3JI0pPOBbIO U IPUPOJIHOU CPEJIE;

BJIAJICHUE CUCTEMON XUMUUECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKUI JIEMEHT,
aToM, OJIEKTpOHHAs O000JI0YKa aToma, MOJIeKYyJia, BaJECHTHOCTb, JJICKTPOOTPUIIATEILHOCTh, XHUMHUYECKasi CBS3b,
CTpYyKTypHasi (hopmyina (pa3BépHyTas U COKpali€éHHas), MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BEM, YIIEPOJIHBINA CKETIET,
GbyHKIMOHANIBHAS TPYINa, PaJuKal, U30MEpPHsi, U30MEPbI, TOMOJIOTHUYECKUN PsiJi, TOMOJIOTH, YTIIEBOJIOPOIbI, KUCIOPOA U
a30TCOJIEpIKAINE COCITMHEHHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC COCAUHEHMUS); TEOPUU U
3aKOHBI (TEOpHsS CTPOCHHS OpraHuyeckux BemecTB A. M. bBytinepoBa, 3aKoH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHHU; MHUPOBO33PEHUECKHUE 3HAHMUS, JIEKAllue B OCHOBE ITOHHUMAaHUS
NPUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBJICHUMN, (PAKTOJIOTHYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, MOJYUYEHUU U
0€30MacHOM HCTIOIb30BAHUN BAKHEUIITUX OPTaHUYECKUX BEIIECTB B OBITY U IPAKTUYECKOH JESTEIIbHOCTH YEJIOBEKaA,

c(hOpPMHUPOBAHHOCTh YMEHHH BBISIBISITH XapaKTepHbIE TPU3HAKKA TOHSATHM, yCTaHABIMBaTh WX B3aUMOCBS3b,
UCIIOJIb30BATh COOTBETCTBYIOIIME IIOHATUS IIPU ONHCAHUU COCTaBa, CTPOEHUS M MPEBPALICHUM OpPraHUYECKHX
COCJIMHCHUM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIONB30BATh XUMHUYECKYI0 CHUMBOJHMKY JIJIi COCTABJICHHUS MOJEKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) (OpMYJ OpraHMYECKHMX BEIIECTB M YPAaBHEHHM XHUMHUYCCKMX PEaKIUH,
M3TOTABJIMBATh MOJEINA MOJIEKYJI OPraHMYECKHX BEIIECTB JUIS WUIKOCTPALMM HUX XHUMHUYECKOTO U IMPOCTPAHCTBEHHOI'O
CTpPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBAThH MPUHAIJICKHOCTh U3yUYEHHBIX OPTraHMYECKUX BEIIECTB 0 UX COCTaBy U
CTPOEHUIO K OIpEAEeNEHHOMY KJIACcCY/TPYINe COeAMHEHUI (YyriIeBOAOPOABI, KUCIOPOA M a30TCOACpPIKAIIUE COCTUHEHUS,
BBICOKOMOJICKYJIIPHBIC COCIMHECHHS), JaBaTh MM Ha3BaHUsA 10 cucteMatmueckor HomeHkmarype (IUPAC), a rtaxxke
MPUBOAUTH TPUBHUAIbHBIE HAa3BaHUS OTAEJIBHBIX OPTraHUYECKUX BEIIECTB (3TUJIEH, MPOMUJIEH, AllETHIICH, YTHUICHTIUKOb,
HIEepHUH, (QeHos, (QopMallblieTu]l, aleTalbAeTru]l, MypaBbUHAs KHCIIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBAas KUCJIO0Ta, T0K03a, PpyKTO3a, Kpaxmal, IeJUII0I03a, TJIUIHH);



c(OpPMHPOBAHHOCTh YMEHHMSI ONPEAENATh BUAbl XUMUYECKON CBS3M B OPraHUYECKUX COCIUHEHUSAX (OJUMHApHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHATDH MOJIOKEHUS TEOPUH CTPOCHUS oprannueckux Bemects A. M. bytneposa ais
00BsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MAcChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE U XMMUYECKHUE CBOMCTBA THUIUYHBIX
npe/ICTaBUTENEH pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, 3TUJICH, MPONUIIEH, alleThieH, OyTaauen-1,3,
MeTUI0yTaaueH-1,3, OeH30i, METaHON, 3TaHOJ, 3TWIECHIVIMKOJb, INIMLEPHUH, (EHOJ, aleTalbIeruj, MypaBbHHAs U
YKCYCHasl KHMCIIOTBI, IJIFOKO3a, Kpaxmal, LEJUII003a, AMUHOYKCYCHasl KHMCJIOTa), WJUIFOCTPUPOBATh I'€HETUYECKYIO CBA3b
MEX/1y HUMHU YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIMI C UCTIOIb30BaHUEM CTPYKTYPHBIX (POpMYIL;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UICTOYHUKU YTIIEBOJOPOIHOTO ChIPhS (HE(Th, MPUPOIHBIA ra3, yroisb),
CIOCOOBI UX MEepepabOTKH U MPAKTHYECKOE MPUMEHEHHE MPOAYKTOB NepepadboTKH;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJAUTH BBIYUCICHHS MO XUMHUYECKUM ypaBHEHHSIM (Macchl, 00b€Ma, KOJIMYECTBA
MCXOJIHOTO BEILECTBA WJIU MPOJYKTa peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BELIECTB
WIN IPOAYKTOB PEAKIIN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJIaX HAyYHOTO MO3HAHUS, UCIIOJIb3yEMBbIX
B XMMUU IPU U3YYEHHUU BEUIECTB U XUMHUYECKUX SIBICHHUN (HaOIIOfeHHE, U3MEpPEHHUE, SKCIIEPUMEHT, MOJEIMPOBAHMUE),
UCMOJIb30BaTh CHUCTEMHBbIE XHMUYECKUE 3HAHUS JJIs NPUHATHS PEHIeHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUH COOJIOJaTh IpaBUja IOJb30BAaHUS XUMHUYECKOH TMOCYJOM U J1abOopaTOpPHBIM
o0opy0oBaHMEM, a TaKXe IpaBuUjia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKUUSMHU IO BBINOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIIOJHATH XUMUYECKUI HKCIEPUMEHT (MPEBPALEHUS OpPraHUYECKUX
BEILECTB [IPY HAIPEBAHMM, MOJIYYEHUE ITUIEHA U U3YUYEHHUE €0 CBOMCTB, KAUECTBEHHBIE PEAKLIUN OPraHUYECKUX BEUIECTB,
JeHaTypauus OeKOB MpU HarpeBaHUH, [[BETHbIE PEeaKIMU OEKOB) B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU OE30MMaCHOCTH
npu oOpalleHHMH ¢ BeleCTBAMH U JIADOpPaTOpHBIM OOOpYAOBAaHUEM, TNPEACTABIATH PE3YAbTaThl XHUMHUYECKOTO
HKCIIEPUMEHTa B (opMe 3alHucCH YPaBHEHHH COOTBETCTBYIONIMX peakuuil W (opMyIupoBaTh BBIBOABI HAa OCHOBE 3THUX
pE3yJIbTATOB;



c(OpPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAJU3UPOBATh XUMHUYECKYI0 HH(POPMALIMIO, MOJYy4YaeMyl0 U3 Pa3HbIX
MCTOYHHUKOB (CpeAcTBa MaccoBoi nH(popmauuu, MHTEpHET U Apyrux);

c()OpMUPOBAHHOCTh YMEHUI COOJIIOIaTh MIPaBUJIa HKOJIOTMUECKU LIETIECO00Pa3HOI0 NMOBENEHUS B OBITY M TPYIOBOI
NESATENbHOCTH B LENSAX COXPAHEHUS CBOErO 3J0POBbS M OKPYXKAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAaTh OINACHOCTH
BO3JICHCTBHSI HA )KMBBIE OPTaHU3MBbI ONPEEIEHHBIX OPraHMUYECKUX BEIIECTB, HOHUMas cMbica nokazatens [TIJK, nmoscHaTh
Ha IpUMepax crocoObl YMEHBIICHUS U MPEIOTBPAILEHUS UX BPEIHOTO BO3ICHCTBHS HA OPraHU3M YeJIOBEKa;

IUIsE O0y4arolUXcsi C OTrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE NPUMEHATh 3HAHHUS 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHYECKUX SIBICHU;

IUIS CIENBIX U CIA00BUIAIINX 00YYaIOIUXCS: YMEHHUE UCIIOJIb30BaTh PENIbe(DHO-TOUEUHYIO CUCTEMY 0003HaueHuit JI.
Bpaiins ans 3anucu xuMmuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0 0
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2 0 0
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 0 1
' aJIKaJJECHbI, aJIKUHbI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 0 0
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1 0
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3 0 0
Anbnerunsl. KapOoHOBBIE KUCITOTHI.
3.2 ACTIARE: D 7 0 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1 0




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1 0 0
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaenuit A. M. byrieposa, eé 1 0 0
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuukanuu
3 oprannueckux BemiectB. HomeHnkinatypa 1 0 0
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHUYECKUX BEUIECTB
4 AJKaHBbI: COCTanI/I CTpOEHUE, 1 0 0
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1 0 0
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 0 0
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1 0 0
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 0 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1 0 0

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMYTHBIC HEPTIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaToOMHbIE CIUPTHI: ATUIICHTIIUKOJIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHEC
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxwuelinne npencTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMUMH U aHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 Benku kak mpUpoOIHBIC
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC IOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIEC METOJIBI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI /151 YUEHUKA

» Xumus, 10 xknacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Xumus. 10 knacc. [IpoBepounbie U KOHTPOJbHBIE paOoThl. ba3oBbIi ypoBEHS /

INa6puensn O. C, JIsicoBa I'. I'. U3natensctBo "[IpocBemnienue”

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






