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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeIHEro oO0mero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrasneHHbix B DenepanbHOM  rocyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzanusx Poccuiickoit
Qdenepany, peaNU3yIOUIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJIOkeHHM «CTpaterun pas3BuTusi BocnuTaHus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt cTpaTteruy 00y4YeHusl, BOCIUTAHUS M PAa3BUTHs 00y4YaIOIINXCA CPEACTBAMU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4YeHUs W TpeOOBaHUNM K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreoOpa3oBaTeIbHON OpraHu3allud, SIBJISIETCS. HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBepIIAIONIMM JSTalloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro O0Opa3oBaHHs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanmusyercss XumMudeckoe o00Opa3oBaHHE
o0ydJaromuxcs Ha ypOBHE cpeHero odimero oOpa3oBaHHS CpeICTBAMHU YYEOHOTO
npeaMera  «XuMUs», COIEpPKAHHE M IOCTPOEHHE KOTOPOIrO ONpPENETEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cheun(UK HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaeil M NPUHLHUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJIaJI B (POPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YEJIOBEKa, KOTOpoe (PopMUPYETCs B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTSMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJIC€HA Ha pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEASIMH W TMPUHIMIAMU CPEAHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOUIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMyMa, IPOJOJKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeiMeTa  «XUMHUs»  SBIAIOTCS 0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOmas W HEOpPraHWyecKas XUMHSI», OCHOBHBIM
KOMITOHCHTOM COJIEpKaHUs KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 00IIeH XUMHUH) U
oprannyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCleuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIUX MOHSATHUMA, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOI0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro marepuana U 0O0yCJIOBIJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHUEM  3HAHUW  HA  ONpeNeNEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
NpeICcTaBleHut 0 CcTpoeHuu BemecTB. CBelneHus 00 U3yd4aeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHUU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHudeckOod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOM CBS3H, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKIIUU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsi M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUUYECKUN MaTepuan u (PaKTOJIOTMYECKHE CBEACHUS O BEMIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolmuMMCsl TMPENOCTaBISETCSI BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIINH,



riyoxe TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro11Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnag cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX W NPHUMEHEHWHU, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTSAX MpOTEeKaHus jJomnojHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEpKAHUSA, HMEIOIMMH KYyJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HAayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOU
JEeSTENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBaXXEHUS K Ipoleccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1einom copepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  ypOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYaIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI JI TMOHUMAHUSA
¢unocopckux uiel, TakKMX Kak: MaTepUabHOE E€IUHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUH IYyTEM OSKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON MO XUMHUU TOIXOJbI K OINPEACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JEUCTBUM, HMEIONMX 0a30BO€ 3HAUEHUE JUIs
pa3MYHBIX BHUJOB JCSATENBHOCTU: peHIeHus NpobiieM, IOWUCKA, aHajau3a H
00paboTku MHGOPMAIHH, HEOOXOUMBIX /I PUOOPETEHHUS OIbITa TPAKTUIECKOM
U HUCCIIEN0BATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONpPEACTICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKHU LEJed HU3y4YeHHs MpeaMeTa HalpaBJICHHEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XMMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3y4YeHUS
MIPEIMETA SBIJISIETCS BIIOJHE ONPAaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIABHBIMHU LEJIAMH H3YYEHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBAsIFOTCSA:

e (opMUpOBaHHE CHUCTEMBl XMMHYECKUX 3HAHUM KaKk  BakHeHIIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KJII0YeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O03HAKOMJIEHHE C UCTOpUen
WX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHpOBaHUE W Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOIUMBIX I MPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TIOBCETHEBHON KU3HH;

e DPa3BUTHE YMEHHUU U CIIOCOOOB JEATEIBHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, conepxaTelibHas XapakTepUCTHKA LeIell U 3a1ad U3y4eHHs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanus. CeroaHs B
OpernojaBaHud XUMUM B OOJbIIed  cTermeHu OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4YeHHS, OpPHUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJyYEHHUS 3HAaHUM W MPUMEHEHUS UX B PEabHON KU3HU
JUTSL pEeIICHUS] TPAKTUYECKUX 3aa4.

B cBf3uM ¢ STUM mnpu U3Y4YEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEE
3HaueHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY IPUHATUIO I'PAaMOTHBIX
pelIeHnid B KOHKPETHBIX JKM3HEHHBIX CUTYaAlUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PA3IUYHBIX BHUAOB
JESTENBHOCTU: PEIICHUs MpoOjeM, MOMCKa, aHaian3a U 00paboTku mHQOpMAInH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTMYECKON O0€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U NPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETATh HOBBIE
3HAHUS 10 XUMUU B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUU JJisl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIUU XUMHYECKOTO COJIEPKAHMS;

(opMHpoOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, AaKKYPATHOCTH, KOTOPhIE OCOOECHHO
HEOOXOAMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUHM W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydalmuxcs yOeKIEHHOCTM B TyMaHHCTHYECKOU
HAIPaBJICHHOCTH XHMHH, €€ BaXKHOM pOJIM B PELICHUU TIOOANbHBIX HpoOsieM
PALMOHAILHOTO MPUPOIONOIB30BAHMS, TIOTIOTHEHHSI YIHEPreTUYECKUX PECYPCOB U
COXpAaHEHHUS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUIX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBIICHUSIMH.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPeAMET «XHUMUS»
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IpPEeIMETHI.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YYEHHUS] XMMUH, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoanus B 10 kimacce — 34 vaca (1 yac B Henerro).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUs OpraHuYeCKHX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepusi. XHUMHUYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienne o KiaccupuUKalUd opraHMyeckux BemiecTB. HomeHkinatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
Ba)KHEUILINX MPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHUS BEIIECTB M HMX MPEBPAICHUN:
O3HAaKOMJICHHE C O00pa3laMy OpPraHUYeCKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAOIIOACHUE U
ONMMCaHUE AEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALLCHUI0 OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (TU1aBjieHrue, 0OYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHI paAn. MeraH u 3TaH —
NPOCTEHIINE TPEJACTABUTENN aJKaHOB: (PU3WYECKHEe W XHMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUIN Psifl. DTHIECH U MPONUJIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKeHOB: (PU3NYECKHEe W XUMHUYECKHME CBOMCTBa
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, TUApATAlUM, OKHCICHUS H
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankamuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOWCTBA (peakuus nonumepusanuu). llooydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEMIINK NPEJCTAaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApAaTAIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHUe. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue — ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumenenue. TOKCUYHOCTD



apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIMIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaMTUYeCKuid), mnupoius. I[IpomykTbl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oO0pa3lamMu IUIacTMacc, KaydyyKOB M Ppe3UHbl, KOJUIEKLUHU
«Hedptb» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITHUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnle 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kuciaopoaconepskamnue oprann4ecKue coeIMHEHHA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHOJN MW 3TAHOJN: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (peakiMu C aKTUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOOHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAaHOJIa U 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJAb W  TJIMLEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue riminepruHa U dTUICHTITUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3MYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enoa.

Anpneruasl U kemowvl. Dopmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢usnyeckne U XMMHYECKHE CBOWCTBA (pEaKkLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpEJeNbHbBIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs H
YKCYCHasl KHMCJIOTBI: CTPOCHHME, (PU3NYECKHE M XUMUYECKUE CBOMCTBA (CBOMCTBA,
olmiue JUIs Kiacca KUCIOT, Peakius 3Tepu(HKaIim), ToJTydyeHUEe U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAasi KHUCIJIOThI KakK MPEACTABUTENN BBICHIUX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Cnoxubele 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['maponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKHPOB.



VYrneBogel: cocTaB, KiaccupuUKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCAaXapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcuom Meau(ll), oxkucneHue ammuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpOJKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas posib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKlMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HAOJIIOICHHE W ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuiom menu(ll)), anpaernnos (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCH[A
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmala C HOJIOM),
IPOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Bobrluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM IPOJIYKTAa PEAaKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB UM MPOJYKTOB PEAKIINN).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKHE CBOMCTBA aMHMHOKHCIOT (Ha IpUMepe INMiuHa). bronorumueckoe
3HaYEHUE aMUHOKUCIOT. [lenTubl.

benkn Kak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, IEHATypalllsl, KAYeCTBEHHbIC PEAKIIMH Ha OENIKU.

OKCHEpPUMEHTAIBHBIE METOABl HM3YYEHHsI BEIIECTB M HMX IPEBPALLECHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE peaKLUu OEIKOB.

BbIcOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEpPU3ALUU, CPEAHA MOJICKYIISpPHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U NPU U3yYEHUU OPraHUYECKON XMMUU B
10 kyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU Ui OTACIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O 1{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

O®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YIJIEBOIbI, KHUPBI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCehl.

TexHonorusi: nNUIIEBBIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oOmero o0pa3oBaHusl (JIUYHOCTHBIM,
METanpeJIMETHbIM M TpPeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESITEIHLHOCTHBIM TMOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOITUMHUCS POCCHUMUCKONW Tpa)KJaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4YMe MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, TMPUCYIIUMH [EJI0CTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANMHCTBE Y4YeOHONM M BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00ydJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskaIaHCKOro0 BOCIIUTAHMS

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOJIOJICHUHM, KPOIMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMK O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEJICHNUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELIEHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEICHHE M IMOCTYNKH CBOMX TOBApHILEH C
NO3ULIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHHE IOCIEICTBUH ATUX
MOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH MPaBUJI HWHIUMBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEeHUs );

5) TPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYrux BUIAX
NEeATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEUICHUU NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TpyAa U pe3ysibTaTaM TPYI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3alui COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHOCTEeN 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 1IeJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOUHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
SKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOHON U COLIMATIBHON CPEIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JIOCTHXKEHUM XUMHHM IS
pelIeHHs] BOPOCOB PAIMOHATIBHOTO MPUPOJONOIB30BAHUS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaroen
IPUPOJHON cpesie, YMEHUsI MPOTHO3MPOBATH HEOIATrONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEAOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATEeNbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMH B TO3HABATEIIbHOW, KOMMYHUKAaTUBHOM W COLIMAJIBHOM
NPAaKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHUS CHenMUKU XUMUUM KaK HayKd, OCO3HaHUA €& pOJIu B
(GbopMHUPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €AUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHuU MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUU I COBPEMEHHOM
UMBWIH3aLMK: B €& TyMaHUCTUYECKOW HAMpaBIICHHOCTH W Ba)XHOM pOJIU B
CO37aHUHM HOBOHW 0a3bl MaTepUATBHOW KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOCCIICYCHHH YCIOBUMN
VCHEIIHOTO TPpy/Aa H OSKOJOTUYECKH KOMQPOPTHOW IKU3HU KaXKIOTO dUJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJI aHadu3a U OOBSCHEHUs SBJICHUN OKPYXKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BATh XWMHYECKHE 3HAHUS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsIX;

UHTEpEeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN MO XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iIMuHBIX cepax MpodhecCuoHaTIbHOM
NEATEITbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTo Tpeamera «XuMHus» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBIC  JJIS dbopMupoBaHUsIT ~ MHUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyYHbIE MOHSATUS, OTPAXKAIOIIIHNE
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPIUsl, SIBJIICHHE,
IpoIeCcC, CUCTEMa, Hay4HbIH (pakKT, MPUHIUI, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE y4eOHbIE IEHCTBUS (IMO3HABaTEbHbIC, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIC), o0OecrieunBaroue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH U COIIMATILHOW KOMITETECHITUH 00YJarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPa)XaroT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4EOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH W  PEryJISTUBHBIMU
JICHCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATH W aKTyaJU3HUpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JESITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHWM MPUEMBI JJOTMYECKOTO MBIILICHUS —
BBIICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSTHUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJI1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHUE pacCyXJeHHUs (MHAYKTUBHbBIC, JCAYKTHUBHBLIE, IO
aQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTpUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATE MOCIIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABAaTEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3YyYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

dbopMynHpoBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KadyecTBE MHCTPYMEHTa
MO3HAHUSL U OCHOBBI JJis1 (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBbIX CYKJICHU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (OpPMYIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIEeNOBATEIbCKOM UM TPOSKTHOMU
NEATENIbHOCTU, MPOSIBIATh CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEJILHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHWKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJEp)KaHMs, CIPAaBOYHBIE MOCOOUS,
pecypcel MHTEpHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MPEICTABIEHNS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNUBOCTb;



(opMyIHpOBaTH 3aMpPOChl U NPUMEHATh PA3IMYHbIE METOABI MPU MOUCKE U
orbope uHPOpMalUMH, HEOOXOJMMOM [Jsi BBINOJHEHHS Y4eOHBIX 3a7ad
OIPEEIIEHHOTO TUIIA;

MpUOOPETaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITEJIbHO  BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
uHpopmalimu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJIsTHOCTH.

OBiageHue yHMBePCATbHBIMH KOMMYHHUKATHBHBIMU J1€iCTBUSIMH

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKAa3bIBaTh  HJeH, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/JI0KEHHOM 3a]1a4u;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJNbTaTOB MMO3HABATEIBLHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPHU BBITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peain3alii yueOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X071 00CYXJIeHHUSI 1 OOMEHA MHEHUSIMHU.

OBiaieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITh CBOIO TMO3HABATEIbHYIO
NEATENbHOCTh, OMpeAensiss €€ Leau W 3aJayd, KOHTPOJHUpPOBAaTh M IO MEpE
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allfOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHWU Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
3¢ (deKTUBHBIN cHocod MX pelieHuss ¢ y4€TOM TOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKHUX PEAKLUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CAMOAaHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XAMHS»
OTpaXaroT:

chopMHUPOBAaHHOCTh  MPEACTABICHUNA O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyia (pa3BEpHyTass M COKpalléHHas), MOJIb, MOJSpHAas
Macca, MOJSIpHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TpYyIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN DS, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPOJ W a30TCOJAEp)KAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TCOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JieXKaIue B OCHOBE TMOHMMAaHUSA NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEHIECTB B OBITY H
IPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE IMPU3HAKU TMOHATHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, HCIOJIH30BATh COOTBETCTBYIOIIME MOHSATUS IMPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCIMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB W ypPAaBHEHHM XUMHUYECKMX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJl OPraHWYeCKHX BEIIECTB I HIUTIOCTPAMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEUIECTB IO HUX COCTaBy U CTPOCHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh WM Ha3BaHHS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpuUBOOUTH TpUBUAIBHBIE
Ha3BaHUs OTHAEJIbHBIX OPraHUYECKHX BEIIECTB (ITHICH, MPOIWICH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHMIEPUH, (EHON, (opMaNbIeru, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEICISITh BHABl XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa jisi 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHMYECKHE CBOWMCTBA TUIMYHBIX MPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, IPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, GeH30J, METAHOJ, 3TAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTHl, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU WU
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4HOTO MO3HAHMS, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBWia OOpaIleHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH U  BBITIOJNHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTraHUYECKUX BEIIECTB IPU HAIrPEBAHUHU, ITOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHHYECKUX
BEIIECTB, JCHATYypaIs OEIKOB MPH HArPEeBAaHWH, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA O€30MaCHOCTH TIPH OOpaIleHuHu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHN COOTBETCTBYIOIIUX
peakiuii u (OopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XWMHUUYECKYIO
uHpOpMaLMIO, TMOJIy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LEJIeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbSl U OKPYKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATh
OMACHOCTh BO3JEHUCTBUS Ha UBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpuMepax crnocoObI
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYaloUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadueHui JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznen 2. YriieBoaopoanbl
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHble yrieBo10poabl: aJIKEHBI, 6 |
AJKaJUEHBbI, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BO0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 |
UX mepepadoTKa
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kanue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
33 Yrnesobl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazgeny 3
Paspnen 5. BoicokoMoJIeKY/IsIpHbIE COeIMHEHUSA

5.1 [Inactmaccel. Kayaykn. Bosokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
| [Ipeamer opraHn4ecKkoi XUMHH, €€ 1 05.09
BO3HHMKHOBEHUE, PA3BUTHE U 3HAUECHHE o
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coeqnHenuilt A. M. byrneposa, eé 1 12.09
OCHOBHBIE TOJIOKEHUS
[IpencraBnenue o KiaccuPpuKauu
3 opraHnueckux BemiectB. Homenkmatypa 1 19.09
(cucTemaTuyeckas) U TpUBUATIbHBIC '
Ha3BaHMs OPraHNYEeCKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHUE,
4 . 1 26.09
TOMOJIOTHUECKUN Psifg
Mertan u 3TaH — OpocTeuIme
5 1 03.10
MIPE/ICTaBUTENIH aJTKAaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 10.10
OTUJIEH U IPONUJIEH — MPOCTEHIINE
7 1 17.10
MIPEICTaBUTENH aJTKEHOB
g [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 | 2410
STWJIEHA U U3yYEHHUE €0 CBONCTB '
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [Tonyyenue 1 07.11

CUHTCTUYCCKOTO KaydyKa U pC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH — 14.11
MPOCTEUIINI TPEACTABUTEIIb AIKUHOB
Brprunciienus no ypaBHEHHIO XUMHUYECKOU

11 21.11
peakiuu
Apensl: 6eH301 1 TOIY0J. TOKCHYHOCTh

12 28.11
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB, 05.12
MPUHAUISKANUX K PA3TUIHBIM KJIaccaMm '
[IpupoiHBIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE 12.12
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHBIE HCTOYHHKY YIIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC 19.12
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
KourpoasHaas pabora 110 paszuein

16 P P PasAeIy 26.12
«YTI€BOA0POIbD)

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI: 09,01
METaHOJ U 3TaHoi. BonopoHas cBs3b '
MHOroaroMHbI€ CIUPTHIL: ATUICHIIUKOJIb U

18 16.01
TJIULEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE 23.01
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE '
Anpaerunipl: popmanbaerua u

20 bop 30.01
aneTanbAerul. AueToH

)1 OAHOOCHOBHBIE Tpe/ieNIbHbIE KAPOOHOBBIE 06.02
KHUCJIOTBI: MypaBbUHAs U YKCYCHAas '

22 [Ipaktnyeckas padora Ne 2. «CBoiicTBa 13.02




pacTBOpa YKCyCHOM KHCIIOTBI»

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KaPOOHOBBIX 20.02
KHCJIOT
Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX

24 N 27.02
KHCJIOT, UX MOIOIIIEE JIEHCTBUE
CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ 'MaposIn3 CI0KHBIX 05.03
3¢upoB

26 Kupsr: runponus, mpuMeHEHHE, 12.03
OMoJIOrHYecKas poJib KUPOB '
VYrneBospl: cocTaB, KilaccupUKaIius.

27 Baxxneiimme npeacraBuTenu: TIIIOK03a, 19.03
dbpykTo3a, caxapo3a

)8 Kpaxman u nemitonosa kak IpupoHbie 02.04
MOJIUMEPHI
KonTtponbHas padoTa mo pasaery

29 «Kucnopoacoaepaiiyue OpraHn4ecKue 09.04
COEJIMHEHUS

30 AMWHBI: METHUJIAMUH U aHWJIMH 16.04
AMUHOKHUCIIOTHI Kak aMm(pOTepHbIE

31 OPraHM4YeCcKUe COCAMHEHU S, UX 23.04
Oouonorudeckoe 3Hauenue. [lenTuabt

1 benku kak mpupoHbIe 30.04
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS
OcCHOBHbIE IOHATHUSL XUMUHU

33 . 07.05
BBICOKOMOJIEKYJISIPHBIX COECAMHEHUN

34 OCHOBHBIE METO/Ibl CUHTE3a 14.05




[InmacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xnacce/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 10 xknacce/ T'abpuensa O.C., OO01ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBenieHue»

Xumus 10 kmacc 6a3oBbiit ypoBens ['abpuensa O.C.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

CHpaBO‘IHBIG N TCCTOBBIC MAaTCPHAJIbI

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

[Ipe3enTanuu ypokoB
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