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PABOYAS IPOTPAMMA

yueGHoro npeamera «Xumusi. ba30Bblii ypOBeHb»

st obyuatoumxcs 10 kiacca



MOSACHUTEJIbHASA 3AIIMCKA K PABOYEN ITPOT'PAMME 11O XUMHWH 10 KJIACC

[TporpaMMma 1o XuMuu Ha YpoBHE cpeHero oOuiero o0pa3zoBanus pazpadborana Ha ocHoBe DenepanbHOTO 3aKOHa
oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @eneparumy, TpeOOBaHHUH K pe3yibTaTaM OCBOSHUS
dbenepanbHOl 00pa3oBaTeIbHON TIpOrpaMmbl cpennero obmero oopazoBanus (OOIT COO), npeacTaBiIeHHBIX B
®denepanbHOM TOocydapcTBeHHOM oOpa3oBarenbHoM crangapre COO, ¢ yuérom Konuenumu mnpenopaBaHus
yuebHOro mpeamera «XuMusi» B 00pa3zoBaTeibHBIX OpraHu3zanusx Poccuiickoit @enepaiuu, peanu3yrolmux
OCHOBHBIE 00pa3oBarejbHBIC MPOTPAMMbI, U OCHOBHBIX MOJOKEHUU «CTpareruu pa3BUTUS BOCIHTAHUS B
Poccutickoit @eneparuu Ha iepuos a0 2025 rona» (Pacnopspkenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 -
p.)-

OcHOBY moOAXOAOB K pa3paboTKe MNporpaMMbl MO XHUMHUHU, K OIpeNeseHHIo oO0miel crpareruu oOyueHwus,
BOCIIUTAHUS U PA3BUTUS OOy4aroIIMXCs CpeacTBaMu ydeOHoro mpenmera «Xumus» st 10-11 kimaccoB Ha
0a30BOM ypoBHE cocTaBwiM KoHmentyaidbHbie mosiokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
COZIepKaHus, pe3ylIbTaToB 00y4eHUs: U TPeOOBaHUN K YPOBHIO IOATOTOBKH BBIITYCKHHKOB.

XuMuyeckoe o0pazoBaHuE, MOIYy4yaeMOE€ BBITYCKHUKaMU 0011e00pa3oBareIbHON OpraHu3aluu, SBISETCS
HEOThEMJIEMO 4YacTbio HX oOpa3zoBaHHOCTH. OHO CHYXKHT 3aBEpIIAIOIIMM JTAallOM peajHu3aluyd  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYIIUX LEIOCTHON CUCTEME XUMHYECKOTO
o0Opa3oBaHMsl. DTH IEHHOCTH KACAIOTCS TIO3HAHUS 3aKOHOB MPUPOJIBL, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH
KYJBTYpPbI YEJIOBEKa, a TAK)Ke IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U HPUPOTHON
cpene. Peanmsyercss xumuueckoe oOpa3zoBaHHE OOYYaIOIIMXCS HA YpPOBHE CpeIHEro oOIero oOpa3zoBaHUs
cpeacTBamMH y4eOHOTO mpeaMeTa « XUuMUsi», Collep:KaHrue U IOCTPOSHHE KOTOPOTO OMpeAeeHbI B IPOrpaMMe o
XUMHUH ¢ Y4€TOM crienu(UKN HAyKM XHMHHU, € 3HAYCHHs B IO3HAHWW MPHPOILI U B MAaTEPHUATLHOW JKU3HU
001IeCTBa, a TAK)KE ¢ yU4ETOM OOIIUX LIeJeH U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpennero obmiero oopazoanus B Poccutickoit denepariuu.

XUMHS Kak DJEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUIpaeT ocoOyi poiib B COBPEMEHHOH IUBUIIM3AIUH, B
CO3/1aHMU HOBOHM 0a3bl MarepuanbHON KylbTypbl. OHa BHOCUT CBOM BKJIaJ B (hOPMHUPOBAHUE PALMOHAIBHOTO
HAY4YHOTO MBIILJIEHUS, B CO3aHHUE [IEIIOCTHOTO MPEACTaBICHUS 00 OKPYKaIOIEM MHUPE KaK O €AMHCTBE TPUPOIBI
U 4elIoBeKa, KOTopoe (popMUpYyeTCss B XMMHHM Ha OCHOBE MOHMMAHUS BELIECTBEHHOIO COCTaBa OKPYXAIOLIETo
MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOCHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXHBIMU OONACTSIMH
MIPUMCHCHHS.

TecHO B3aMMOJAEHMCTBYS C APYTUMHU €CTECTBEHHBIMH HAayKaMH, XUMHUS CTajla HEOThEMJIEMON 4acTbi0 MUPOBOU
KYJBTYpbl, HEOOXOAMMBIM YCIIOBUEM YCIEIIHOTO TPY/a U )KU3HM KaX10T0 wieHa ooiiectBa. CoBpeMeHHast XUMUS
KaK HayKa CO3WJaTeNibHas, KaK HayKa BBICOKMX TEXHOIIOTUH HalpaBjieHa Ha pelieHHe IMo0aIbHBIX MpolieM
YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YDHEPTETUUECKOM, MUIIIEBOM, IKOJTOTUUECKON O€30MacCHOCTH U
OXpaHbl 310POBbSI.

B cootBercTBHM ¢ OOMMMM LEASIMH U NMPUHIMIIAMU CpeHEro ooOmiero oOpa3oBaHMs COIEp)KaHUE IpeaMeTa
«Xumus» (10-11 xmaccel, 0a30BBIA  YPOBEHb H3y4YEHHsS) OPUEHTHPOBAHO MPEUMYIIESCTBEHHO Ha
OOIIEKYJIBTYPHYIO TOATOTOBKY OOYYaroluxcsi, HEOOXOAUMYI0 WM [JIsi BBIPAOOTKM MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEIIHOTO BKIIOUEHHUS B KHU3Hb COLIMYMa, MPOIOJKEHHSI 00pa30BaHUs B pa3IMYHBIX 00JaCTsIX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocTaBisomUMH TIpeaMeTa «XuMus» ABIsAI0TCS 0a30Bble Kypchl — «OpraHudeckas xumus» u «OOmas u
HEOpPraHWYEeCKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH:
CUCTEeMa 3HaHUU TI0 HEOPTaHWYECKOW XUMHUU (C BKIIIOYCHHEM 3HAHUN U3 O0IIel XUMHH) U OpTaHUYeCKON XUMUU.
dopMHpoBaHHUE JaHHOMN CHCTEMbI 3HaHUHN MTPU U3YYEHHUH MpeaMeTa 00ecrieunBaeT BO3MOKHOCTh PAaCCMOTPEHHS
BCEro MHOT000Opa3usl BELIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa conepkanus KypcoB — «Opranndeckas XuMusi» 1 «O0111as 1 HeopraHudeckast XuMus» chopMUpoBaHa
B TIporpamMMe MO0 XMMHU Ha OCHOBE CHUCTEMHOTO MOAXOAa K M3YUEHHUI0 yuyeOHOro marepuana u oOycioBieHa
UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha OIpeNel€HHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYECKON XMMHUHU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOM TEOPHUHM CTPOEHUSI OPraHUYEeCKUX
COEMHEHMH, a TaKke Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJIEKTPOHHBIX MPEACTABIECHUN O CTPOCHHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIECTBAaX JMAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOAOB 10 CIIOXKHBIX
OMOJIOrMYeCKH aKTUBHBIX COeMHEHUH. B Kypce opraHn4eckoil XMMUU MOIYy4aroT pa3BUTHE c(HOopMHUpPOBaHHbBIE
HAa YpPOBHE OCHOBHOTO 0OIero o0pa3oBaHUs TMEpBOHAUaJIbHBIC TIPEACTABICHUS O XHUMHYECKOH CBS3H,



KJIACCU(UKAIIMOHHBIX MPHU3HAKAX BELIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX CTPOEHUS, O XMMHUECKOU
peaxIu.

[Ton HOBBIM YIJIOM 3peHHUs B mpenMere «XuMHs» 0a30BOr0 ypOBHSI pacCMaTpHUBAeTCs] U3yUEHHBIH Ha ypOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs TEOPETHUECKUN Marepual U (aKTOIOTMUYECKHE CBEJCHHS O BEIIECTBAX H
XUMHYecKkoil peakuuu. Tak, B uyacTHOCTH, B Kypce «OOmas M HeopraHuyeckas XUMHS» 00ydaromuMmcs
NPEIOCTABIISCTCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE IEPUOAMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX H
METOAOJOTMYECKUX MO3UIUI, [Iy0)ke MOHITh MCTOPUYECKOE H3MEHEHHEe (QYHKIMII 3TOro 3akoHa — OT
o0o0maromie 10 0ObIACHSIONIEH U POTHO3UPYIOIICH.

Enunas cucrema 3HaHUN 0 BaXKHEWMIIIUX BEILIECTBAX, MX COCTaBE, CTPOECHUH, CBOMCTBAX U MPUMEHEHUH, a TAKKe
0 XMMHMUYECKHX PEaKLHUsAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IIpOTeKaHus AonoiHsercs B Kypcax 10 u 11 kimaccos
JJIEMEHTAMHU  COACpX aHUsS, HMMEIOIIUMU KYJIbTYPOJIOTMYECKU U MPHUKIAJHOM Xapakrep. OTH 3HAHUS
CHOCOOCTBYIOT HOHUMAHHIO B3aUMOCBS3H XUMHUH C IPYTUMHU HayKaMH, PAaCKpPBIBAIOT €€ POJib B MIO3HABATEIBHOM
U TPAaKTUYECKOU JESTeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHHUS K MPOLECCY TBOPYECTBA B
o0JIaCTH TEOpHHM U TPAKTHUECKUX MPUIOKEHUH XUMHH, IIOMOTAlOT BBITYCKHUKY OPHEHTHPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XHUMHEW, KPUTUYECKH OCMBICIUBATH
UH(POPMAIUIO U IPUMEHATH € JUIA TONOJHEeHUs 3HAHUH, PEIICHUS MHTEIUICKTYAIbHBIX U SKCIIEPUMEHTAJIbHBIX
HCCJIEZIOBATENIbCKUX 3ajad. B menoM comepskanue y4eOHOro mpeamera «XuMUs» JaHHOTO YPOBHS M3y4YCHUS
OPUEHTUPOBAHO HA POPMHUPOBAHKE Y 00YUAIONTUXCS MUPOBO33PEHUECKOM OCHOBBI JIJIsl TOHUMAHUS PrIT0OCO(PCKUX
U7eH, TaKuX KaK: MaTepuaibHOE €IMHCTBO HEOPTaHUUECKOTO U OPraHUIECKOTO MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM M CTPOEHHUEM, MMO3HABAEMOCTh MPHUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA U PEIICHUS
MPOTUBOPEUUH MEXAy HOBBIMU (DaKTaMHU U TEOPETHYECKHMMH MPEANOChUIKAMH, OCO3HAHHE PO XHMHH B
pEIICHIH YKOJIOTUIECKHIX TPOOIIeM, a TAKKe MPOoOIIeM cOepekeHHUs SHEPTETUIECKIX PECYPCOB, ChIPbs, CO3TaHUS
HOBBIX TEXHOJIOTHII U MaTepuasoB.

B mane pemieHus 3a1ad BOCHUTAHUS, Pa3BUTHA M COLMANM3ALMU OOYJarONIUXCS MPHUHATHIE MPOrPaMMOH IO
XUMHUH TOIXOJbl K OMPEICIICHUI0 COAEPNKAHMS W MOCTPOCHUsS MpEeAMETa MpeAyCMaTpuBaioT (OpPMHpPOBAHHE
YHHUBEPCAIBHBIX YYEOHBIX JIEHCTBHH, MMEIOIMX 0a30BO€ 3HAYCHHWE Ui PA3IMYHBIX BHJIOB JIEATEIBHOCTH:
perieHus: mpodaeM, MOUCcKa, aHaimu3a U 00pabOTKH MH(OpMAIMU, HEOOXOAMMBIX JJIsi MPUOOPETEHUS OIbITA
NPAaKTUYECKOW U MCCIIE0BATEIBCKOM IS TENFHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TIO3HAHUH XHUMHU.

B npaktuke npenogaBaHus XMMHH KaKk Ha YpOBHE OCHOBHOTO O0IIETro 00pa3oBaHUs, TaK U HA YPOBHE CPEIHETO
obmiero o0pa3oBaHUs, IpPH OIPENCICHUH COACPIKATEIPHON XapaKTEPUCTHKU LeNeld H3y4eHUs IpenMeTa
HalpaBJIeHUEM IEPBOCTENIEHHOW 3HAYMMOCTU TPAJUIIMOHHO MpU3HAETCAd (HOPMUPOBAHHE OCHOB XMMHYECKOU
HayKH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOM NEATEIHEHOCTH YelIOBeKAa W KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOAMYECKON TOYKM 3pEeHHs TaKoM IMOIXOJ K OIpeesIeHUIO IeJei
U3y4YCHHS TTPEMETA SBIISIETCS BIIOJIHE ONPABIAHHBIM.

CorlacHO TaHHOM TOUKe 3peHMs INIaBHBIMU LENIIMU U3yYeHMs MpenMeTa «XuMus» Ha 6azoBom yposHe (10 —11
KJI.) SIBJISIFOTCS:

(opMHUpOBaHUE CUCTEMbI XUMHUECKUX 3HAHUHN KaK Ba)kKHEHIIel coCTaBIAOLIeH eCTeCTBEHHO-HAyYHON KapTHHbI
MHpa, B OCHOBE KOTOPOM JIe)KaT KITFOYEBBIE TOHATH, (pyHIaMEeHTaIbHbIE 3aKOHBI U TEOPHH XHMHH, OCBOCHHUE
A3bIKa HAayKH, YCBOEHHE M MOHMMaHHME CYHUIHOCTH JOCTYHHBIX OOOOLIEHHH MHpPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHHE C HCTOPHEW MX Pa3BUTHUS M CTAHOBJICHUS;

(dbopMHpOBaHUE U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS BEIECTB M XUMHUECKUX PEeaKIHid,
HEOOXOIMMBIX Ui TPUOOpETEHUs] YMEHWH OPHEHTHPOBATHCS B MHUpPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIMX MECTO B MMPUPOJIE, B IPAKTUYECKOM U IOBCEHEBHON KHU3HH;

pa3BUTHE YMEHHH W CHOCOOOB JIEATEIFHOCTH, CBSI3aHHBIX C HAONMIONEHHEM W OOBSICHEHHEM XHUMHUYECKOTO
9KCIIEPUMEHTA, COOTIOJICHUEM MPaBUII OE30MaCHOTO 0OpAaIEHHS C BEIIECTBAMHU.

Hapsny ¢ atumMm, copeprkatenbHasi XapaKTepUCTHKA [eJIel 1 3a/1ad U3ydeHUs IPpeMeTa B IIporpaMMe Mo XUMUHU
YTOYHEHa U CKOPPEKTHpPOBaHAa B COOTBETCTBUM C HOBBIMU TPUOPUTETaMU B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CeroHs B MperofaBaHUM XUMHUHU B OOJBIIEH CTETIEHNW OTHAETCS MPENNOYTeHUE MPAKTUICCKOM
KOMIIOHEHTE coJepxaHusi OOy4deHHUs, OPUEHTUPOBAHHOI Ha IMOJATrOTOBKY BBIMYCKHHKA 00IE00pa30BaTeIbHOM
OpraHu3aIliy, BIAJICIONIET0 HE HAaOOPOM 3HAaHWH, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CHOCOOaMHu U
YMEHHUSIMH aKTHUBHOTO TIOJYYSHHS 3HAHUN M MPUMEHEHHS MX B PEAIbHOM JKU3HH IS PEIICHHS MPAKTUYECKUX
3aad.



B cBs3u ¢ 3TMM IIpU U3ydeHUU npenMera «XHUMUS» JOMUHHMPYIOLIEEe 3HAaueHHE MPUOOPETAIOT Takue LENH U
3aJa4M, KaK:

ajanTanys oOy4aromuXcsl K yCIOBUSAM JIUHAMHYHO Pa3BUBAIOLIErOCs MHpa, (OPMUPOBAHHE MHTEIUIEKTYalbHO
pa3BUTON TUYHOCTHU, TOTOBOW K CAMOOOPA30BAHHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IIPHHATHIO TPAMOTHBIX
pELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYALlUsAX, CBI3aHHBIX C BEIIECTBAMM U X IIPUMEHEHUEM;
dopmupoBaHue y 00y4yaromuxcs KIIOYEBBIX HABBIKOB (KIJIOUEBBIX KOMIIETEHIIHI), UMEIOIINX YHHBEPCAIBHOE
3HAUEHMeE JUIsl Pa3IMUHbIX BUIOB JEATEIbHOCTH: peIIeHUs Ipo0ieM, NOUCKa, aHaIu3a U 00paboTKu HHpOpMaLuy,
HEOOXOIUMBIX 151 IPUOOPETEHUS OIIBITA IEATEIIbHOCTH, KOTOPAs 3aHUMAET Ba)KHOE MECTO B TO3HAHUU XUMHH, &
TaKXe JJIsl OLIEHKU C IMO3ULMH 3KOJOTMYECKOM Oe30MacHOCTH XapakKTepa BIIMSHUS BEIIECTB U XUMHUYECKUX
IPOIIECCOB Ha OPTaHU3M YEJIOBEKa M MIPUPOIAHYIO CPENY;

pa3sBUTHE I103HABATEJIbHBIX WHTEPECOB, HMHTEJIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH OOydaroluxcs:
CHOCOOHOCTH CaMOCTOSTENILHO IMPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B COOTBETCTBUU C >KU3HCHHBIMH
noTpeOHOCTAMH, UCIIOJIb30BaTh COBPEMEHHBIE MH(POPMAI[MOHHBIE TEXHOJIOTUH JUIs IOUCKA U aHalIn3a y4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(POPMAIIMH XUMHYECKOTO COJICPKAHUS;

(GopMHUpOBaHUE U pa3BUTHE y OO0YyYaOLIMXCS aCCOLMATUBHOIO M JIOTMYECKOTO MBIIUICHHSI, HAOII0AaTEIbHOCTH,
COOpaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOCHHO HEOOXOAUMBI, B YACTHOCTH, MPH IUTAHUPOBAHUU U TPOBEICHUH
XMMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE y O0YJaIOUINXCS YOS)KIEHHOCTH B TyMaHUCTUYECKON HAIPABICHHOCTH XUMUH, €€ BaXKHOU POJIH B
peLIeHNH I00aIbHBIX IPOOJIEM PallMOHATBHOIO IPUPOAOIOIb30BaHMsL, OMOJHEHNS SHEPTETUUECKUX PECYPCOB
U COXpaHEHHsI TPUPOAHOTO PABHOBECHsS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHUS K MPUPOAC H
CBOEMY 3/I0pPOBbIO, a TaKXKe NPUOOPETEHMs OINbITa MCIIOJIB30BaHUS IOJYYCHHBIX 3HAHUM Uil MPUHATUS
TPaMOTHBIX PEIICHHUI B CUTYallUsX, CBI3aHHBIX C XUMUYECKUMU SIBICHUSIMH.

B yueOHOoM miaHe cpeaHero oouiero o0pazoBaHMs HpeAMET «XUMHs» 0a30BOr0 ypOBHSI BXOIUT B COCTaB
npeaMeTHol o0nactu «EcTecTBEeHHO-HAayYHbIE IPEMETBI».

OO1ee yMca0 4acoB, OTBEAEHHBIX Ul U3Yy4eHUs XUMUH, HAa 0a30BOM YpOBHE CpEAHEro oouiero ooOpa3oBaHus,
coctasisieT 68 yacos: B 10 kitacce — 34 yaca (1 yac B Hezielno)



COILEP/KAHUE OBYUYEHMUSA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckre OCHOBBI OPraHMYECKOW XUMHUU

[Ipeamer opraHnyeckoil XMMHUHU: €€ BOSHUKHOBEHME, PA3BUTHE U 3HAUCHUE B IOJIYYEHUU HOBBIX BEILECTB U
MatepuasioB. Teopusi CTpoeHMsI OpraHuueckux coeauHeHuid A. M. ByriepoBa, €€ OCHOBHBIE MOJIOKCHHUS.
CrpykrypHble GOpMyNbl OpraHudecKux BemiecTB. [omosorus, nzomepus. XUMUYECKas CBSI3b B OPraHUYECKUX
COCJIMHEHUSIX — OJJMHAPHBIEC U KPATHBIC CBSI3HU.

[IpencraBnenne o kiaccuuKalUd OpraHMYecKux BemlecTB. HomeHkiarypa opraHMYeCKUX COEIMHEHHMA
(cucremaruueckas) ¥ TpPUBHAIbHBIC Ha3BAHUS BAKHEUIIUX MPECTABUTENCH KIIACCOB OPraHUYECKUX BELIECTB.
DKcliepUMEHTalIbHbIE METOIbl HM3YyYEHHUS BEIIeCTB W MX INPEBpaIlCHU: O3HAKOMJIGHHE C o0OpasuaMmu
OpraHMYEeCKHUX BELIECTB M MarepuajgaMy Ha UX OCHOBE, MOICIMPOBAHUE MOJIEKYI OPraHUYECKHUX BELIECTB,
HAOIOICHWE W ONKMCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB IMpU
HarpeBaHuu (IUIaBJICHHUE, OOYTIIMBAHHUE U TOPEHUE).

YrieBoaopobl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKHAN psil. MeTaH U 3TaH — MPOCTEUIINE MPEACTABUTENMN AJKAHOB:
bu3znueckre 1 XMMUYECKHUE CBOMCTBA (peaKIK 3aMeIlleHUs] U TOPEHUs), HAXOXKIEHUE B PUPOJIE, IOTyYCHHE U
MIpUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKUN psAl. DTWIEH W MNPONUIEH — NPOCTEUIINEe MNpPeICTABUTENN
QJIIKCHOB: (DM3MUYECKHE W XUMUYCCKHE CBOWCTBA (pEaKkUMU THIPHPOBAHHS, TAIOTCHUPOBAHUS, THApPATAIIHH,
OKHCJICHUS U TIOJMMEpHU3allin ), MOJIy4eHUEe U IIPUMEHEHHE.

Anxaguensl: Oyraauen-1,3 u MetmnOyraauen-1,3: cTpoeHue, BaKHEHIINE XUMUYECKUE CBOWCTBA (peakius
nonuMepusanun). [lonydyeHne CHHTETHYECKOTO KayuyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHUS, TOMOJIOTUYECKHUM psAll. ALETUIICH — NMPOCTEHIITNI MPEICTaBUTEIb
AJIKUHOB: COCTaB, CTpOeHUE, (PU3NUeCcKre U XUMUYECKIE CBOMCTBA (peakluy THIPUPOBAHUS, TaJIOTCHHUPOBAHHS,
TUApATallid, TOPEHUS ), TOTYyYECHUE U TPUMEHEHUE.

Apensl. benson: coctaB, cTpoeHue, (U3HUECKHE W XMMHUYECKHE CBOICTBAa (peakiuu TaJOTeHHUPOBAHUS U
HUTPOBaHUs), OJYyYEHUE U IPUMEHEHUe. 1o1yon: cocmas, cmpoenue, Quzuieckue u XumuyecKue ceoucmaed
(peakyuu 2ano2eHUpOBanuUsi U HUMPOBAHUs), noiyderue u npumererue. TOKCUUYHOCTH apeHOB. [ eHeTHueckas
CBSI3b MEXY YINIEBOAOPOIAMH, TPUHAIUIEIKAIMMH K Pa3JINYHBIM KJIACCaM.

[Ipuponubie UCTOUYHUKH YyraeBOAoponoB. [Ipuponmubiii ra3 u momyTtHele HedTaHble Ta3pl. HedTh u eé
npoucxoxaeHue. CrnocoObl mnepepaloTku HEPTH: NEeperoHka, KPEeKUHI (TepMUYECKUN, KaTaJUTUYECKU),
nuponu3. [IponykTsl nepepaboTku HEPTH, UX TPUMEHEHNE B MPOMBIIIIIECHHOCTH U B ObITY. KaMeHHBIH yronb u
MPOAYKTHI €ro nepepadboTKu.

DKcIepuMeHTalIbHbIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALCHHI: 03HAKOMIIEHHE ¢ 00pa3aMu IiacTMace,
KaydykoB M pe3uHbl, kotekiuuun «Hedte» u  «Yromp», MoAenupoBaHHE MOJEKYIT YIIEBOAOPOAOB U
raJIoreHOMPON3BOIHBIX, MPOBEICHNE IPAKTHUECKOM PabOThI: MOMyUYeHUE ITUIICHA U U3YUEHHE €r0 CBOMCTB.
Pacuérnrpie 3anaumn.

Brruncnenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIeCTBA MU
MIPOAYKTA PEaKlUU 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OIHOTO M3 UCXOAHBIX BEIIECTB WM MPOIYKTOB
peakuun).

Kucnopoaconep:xaime opraHn4eckie COeJUHEHNs

[IpenenpHBIE OMHOATOMHBIE CIHUPTHL. METaHON M 3TAHON: CTpOCHHE, (PU3MUECKHe W XUMUYECKHE CBOICTBa
(peakuuu ¢ aKTUBHBIMU METAJUIAMHU, TaJIOTEHOBOIOPOIaMHU, TOPEHUE), IpUMeHeHne. BogopoaHblie cBsi3u MeXIy
MOJIEKYJIaMH CIUPTOB. JleficTBME METaHOIa U 3TaHOJIa HA OPraHU3M YeIOBEKa.

MHoOroaToMHbIE CIHUPTHL. DTUJICHITIUKOIb W TIUIEPUH: CTpOoeHHe, (U3MYECKHe M XHMHUUYECKHUE CBOWCTBA
(B3aMMOENCTBHE CO IIEJIOUHBIMU METANIaMH, KaYeCTBEHHAs Peakllvsi HA MHOTOaroMHbIe cupThl). [lelicTBue
Ha OpraHu3M 4esoBeka. [[pumeHnenne muneprHa U 3TUIICHITIMKOIS.

deHoM: cTpoeHHE MOJNEKY/bl, (GU3NUYECKUEe W XUMHYECKHe CBOMcTBa. TokcmuHOCTH ¢eHona. [Ipumenenue
dbenoma.

Anpaerunpl U xKemouwvl. DopManbAETH, aleTalNbACTHA: CTpOeHHE, (U3MYecKrue M XWMUYECKHE CBOMCTBA
(peakuuu OKUCIIEHUS U BOCCTAHOBJICHMSI, KAYECTBEHHbBIE PEAKIINH ), IOJyYeHHE U TPUMEHEHHUE.




OnHOOCHOBHBIE peiebHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYyCHAs! KUCIIOTBI: CTPOEHUE, PU3UUECKUE
U XUMUYECKHE CBOMCTBa (CBOMCTBa, OOIIME /I Kiacca KHUCJIOT, peakmus STepuduKanyu), MOJYdCHHE H
npuMeHeHne. CTeaprHOBask U OJIGMHOBAsI KMCIIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbLIa Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBUE.

Crnoxsble 3(uUpbl Kak MPOU3BOIHBIE KapOOHOBBIX KUCIOT. [maponu3 cioxubeix 3¢upos. XKupsl. [uaponns
xupoB. [Ipumenenue xupoB. buonoruueckas posb )KUPOB.

VrieBoapl: coCTaB, KiaccH(uKanus yriaeBoAOB (MOHO-, IH- M monucaxapuzabl). [Ioko3a — mpocreimuit
MOHOCAaxapu: OCOOCHHOCTU CTPOEHUSI MOJEKY/bl, (U3HUECKHEe U XUMHUYECKHE CBOMCTBA (B3aUMOJICICTBHE C
runpokcuioM menu(Il), okucieHne aMMuadHbIM pacTBOpoM okcujaa cepedpa(l), BocctaHoBiIeHUE, OpOKEHUE
[JIIOKO3bI), HAXOXJIEHUE B MPHUpOJIe, TpUMEHeHue, ouonorunyeckas poib. Dotocunrtes. Opykro3a Kak U30MeEp
[JTFOKO3BI.

Kpaxman u nemnmionosa kak npupoiHbie momumepbl. CTpoeHue Kpaxmaia M 1ejuirosio3bl. dusnueckue u
XMMHYECKHE CBOWCTBA Kpaxmaia (THIPOJIn3, KAYeCTBEHHAs PEaKIUs C HOIOM).

DKcIepuMeHTalIbHbIE METO/IbI 3YUYEHHUs BEIIECTB U WX MPEBpalCHUI: TIPOBEICHNE, HAOMIOACHUE U ONUCAaHNE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIIUPTOB (OKHCICHHE
stanosia okcuaoM Mear(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOACHCTBUE InlieprHa ¢ ruapokcuaoM menu(1l)),
aJIbJIETUI0B (OKUCIICHHE aMMUAuYHBIM pacTBopoM okcupa cepedpa(l) u ruapoxcunom meau(1l), B3aumozeiicteue
Kpaxmalia C UOJIOM), IPOBEICHUE MTPAKTHUECKON paboThl: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnpie 3anaumn.

Brruncnenus no ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIEeCTBA MU
MPOIYKTA peakuy N0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB MM MPOAYKTOB
peaKIum).

A3oTconepKalne OpraHuuecKue COeAMHEHHUS.

AMUHOKHCIIOTBI Kak aM@OTepHble OpraHHYeckue coequHeHus. DHU3NYeCKue W XHUMHUYECKHE CBOICTBa
aMHHOKHCIIOT (Ha mpuMepe TMiHa). bronornyeckoe 3HaueHne aMUHOKHCIOT. [lenTuabt.

benku xak mpUpoIHbIE BBICOKOMOJEKYISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U TpEeTUYHAsl CTPYKTypa
0e1KoB. XMMUYECKHE CBOWCTBA OCITKOB: THIIPOJIN3, ICHATYpAIHsl, KAUECTBECHHbBIC PEAKIIMN Ha OCIIKH.
DKCIIepUMEHTANIbHbIE METOJbl HM3y4eHHS BEIIECTB M MX MpeBpalleHuil: HaOIIoIeHue U OIMMCaHUe
JI€MOHCTPAIIMOHHBIX OIIBITOB: IHATypaIys OCIKOB IIPY HArpEeBaHUH, [[BETHBIC PEAKIIUH OCIIKOB.
BricokoMonexynspHbie COeTUHEHUS

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYISPHBIX COCAMHEHHUI: MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIeHb MOJIMMEPU3aIUH, CPEAHsA MOJeKyIspHas Macca. OCHOBHbIE METO/IbI CHHTE3a BBICOKOMOJIEKYISPHBIX
COEMHEHUH — MOJMMEPU3aIUs U MOJTMKOH/ICHCAIIHS.

DKCHEepUMEHTAIbHBIE METO/IbI U3yUEHUS BEILIECTB U UX MTPEBpAILEHUI: 03HAKOMIICHHE C 00pa3liaMu MIPUPOAHBIX
Y FICKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKOB.

MexnpeaMeTHbIe CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3el NpU U3y4eHUH opraHndeckoi XxuMuu B 10 Kitacce oCyliecTBiseTcs 4epes
UCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK M MOHATUH, SBISIOIIUXCA CUCTEMHBIMH JUIS
OT/ETHHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1u1re ecTeCTBEHHO-HAayUHble MTOHATHUS: SBJIECHUE, HAyuHbIH (hakT, TUIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CUHTE3,
KIaccu(uKaius, mepuoaIuIHOCTb, HAOIIOIEHUE, N3MEPEHHUE, IKCTIEPIMEHT, MOJISIIUPOBAaHHE.

®dusnka: mMarepus, SHEprHs, Macca, aToM, JIEKTPOH, MOJIEKY/Ia, SHEPreTHYeCKHl ypoBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, PU3NIECKHUE BEIMYMHBI U €IMHUIIB X N3MEPEHHSL.

buonorus: knerka, opranusm, ouocdepa, 0OMeH BELIECTB B OpraHu3Me, GOTOCHHTE3, OMOJIOTrMYECKU aKTUBHbIE
BemecTBa (OeNKH, yIIIeBOIbI, )KUPHI, PEPMEHTHI).

I'eorpadust: MuHepasbl, FTOpHbIE TOPOJIBI, TOJIE3HBIE HCKOMIaeMble, TOIUIMBO, PECYPCHI.

TexHOmoTus: MUIIEBbIE MPOIYKTHI, OCHOBHI PallMOHATIBHOTO TMHTAHUS, MOIOIIME CPENCTBA, JICKAPCTBCHHBIC H
KOCMETHYECKHE Tpenaparhbl, MaTepHajbl U3 HICKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJBbTATbI

®I'OC COO ycranapnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS O0YJIAOIIMMHUCS IPOTpaMM CpeaHETo o01ero o0pa3oBanus (JIMYHOCTHBIM, META PEIMETHBIM
U MIpeaIMeTHBIM). HaydHO-MeToInYecKoil OCHOBOM /ISl pa3padOTKH IJIAHUPYEMBIX PE3yIBTaTOB OCBOCHUS MPOTPaMM CPETHETO OOIIero 0Opa3oBaHUs SIBIISICTCS
CUCTEMHO-/ICITeIbHOCTHBIN MOIXOI.

B cooTBETCTBHM C CHCTEMHO-JICSITEIBHOCTHBIM MOJIXOZ0OM B CTPYKTYpE JTHYHOCTHBIX PE3YJIBTaTOB OCBOCHHS NPEAMETa «XUMHs» Ha YPOBHE CPEIHETO OOIIEro
00pa30BaHMsI BBIICICHBI CIEAYIOINE COCTABIISAIOIINE:

0CO3HaHHUE 00YYAFOIIUMUCS POCCUICKOM IPpaIaHCKOH UICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CaMOOTIPEICIICHHUIO;

HAJTMYUE MOTUBAIUHU K OOYYCHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTA HA OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPAAUIUN 0a30BOi HAYKH XUMUH,
TOTOBHOCTH H CIIOCOOHOCTH 00yJarOIINXCsl PYKOBOJICTBOBAThCS B CBOCH JI€ATEIIEHOCTH IIEGHHOCTHO-CMBICTIOBBIMH YCTaHOBKAMU, MTPUCYLIMMH IIEIIOCTHON CHCTEME
XUMHYECKOTO 00pa30BaHMUs,;

HAJTMYUE TIPABOCO3HAHUS IKOJIOTHYECKON KYIBTYPHI M CIIOCOOHOCTH CTABHUTH I[ETU M CTPOUTH KU3HESHHBIC TUTAHEI.

JIMYHOCTHBIC pE3yIbTaThl OCBOCHUS mpenMeTa «XHMHS» JOCTUTAIOTCS B CIUHCTBE YYEOHOW M BOCIHMTATECIBLHOW JIEATEILHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKHUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBECHHBIMH IICHHOCTSIMH M UJI€ATTAMHA POCCHICKOTO IPAKIAHCKOTO OOIIECTBA, TPUHSITHIMU B OOIIECTBE
HOpMaMH U MPaBUJIAMU TTOBE/IEHUS, CIIOCOOCTBYIOIIMMH MPOIIeCCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHSI TMYHOCTH O0YYaIOIIUXCA.
JIMIHOCTHBIC PE3YIIBTATHl OCBOCHUS MpeIMeTa «XUMHS OTPAKarOT CPOPMHUPOBAHHOCTH OIBITA TIO3HABATEIILHON U IPAKTHYECKON JCSITEIIEHOCTH O0YJarOIINXCS
MO peanu3aliy NPUHATHIX B 00IIeCTBE IIEHHOCTE!, B TOM YHCJIEe B YACTH:

1) rpaxk1aHCKOTO BOCIIUTaHMUSL:

OCO3HaHMSI OOYUAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U MTPABOIIOPAIKY;

MIPEJICTABJICHUS O COITMATBHBIX HOpMaX M MPABHIIaX MEKITHYHOCTHBIX OTHOIIICHHH B KOJUICKTHBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKON IEATENbHOCTH MpPHU CO3JAHUHM Y4YEOHBIX MPOEKTOB, PEIICHHH Y4eOHBIX M TIO3HABATENbHBIX 3aJa4, BBIMOJHEHUU
XUMHUYECKHX IKCIICPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY M apTyYMEHTHI IPYTUX MPH aHATU3€ PA3IMYHBIX BUIOB yUeOHOU ACSITENFHOCTH,

2) MaTpUOTHYECKOTO BOCTTUTAHHS:

[IEHHOCTHOTO OTHOIIEHHSI K HCTOPUYECKOMY U HAYYHOMY HACJIETUIO0 OTE€YECTBEHHON XUMUU;

YBOXKEHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH W TPAKTUYCCKOTO NMPUMEHEHHUS XUMHH, OCO3HAHHS TOTO, YTO JIOCTMDKCHUS HAyKH €CTh pPe3yibTar
JUTUTETLHBIX HAOMIOJCHH, KPOTIOTIUBBIX IKCIIEPUMEHTATBHBIX TOUCKOB, TOCTOSIHHOTO TPyAa YYE€HBIX U IPAKTUKOB;

WHTEpeca U T03HABaTeIbHBIX MOTHBOB B IMOJIYYCHHUH W TIOCIIEAYIONIEM aHaTU3e HH()OPMAITUHU O TIEPEIOBBIX TOCTIKCHUSIX COBPEMEHHON OTEYeCTBEHHON XUMUM;
3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, ITHUECKOTO MTOBE/ICHUS;

CIIOCOOHOCTHU OIEHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECCKUMHU SBJICHHUSIMH, i TIPUHUMATh OCO3HAHHBIC PEIICHHSI, OPHEHTUPYICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH,

TOTOBHOCTH OIICHUBATh CBOE IMOBEJICHHUE M TOCTYITKHA CBOUX TOBAPUIIICH C TO3UINI HPABCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUI ITUX TIOCTYIIKOB;
4) popMupoBaHUS KYJIBTYPHI 310POBBSI:

MOHUMAaHUS IIEHHOCTEH 3710pOBOTO 1 6€301acHOro o0pasa KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3UYECKOMY M TICHXUYECKOMY
37I0POBEIO;



coOmroeHus paBuiI 0€30MMaCHOTO 0OpaIeHUs ¢ BENIECTBAMHU B OBITY, TOBCEHEBHOM KM3HU U B TPYIOBOM JESITEIBHOCTH,
NOHUMAaHMS HEHHOCTH MPABUII MHUBHIYaTbHOTO U KOJJIEKTUBHOTO 0€3011aCHOTO MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINX 30POBBIO M KU3HH JIIONEH;
OCO3HaHMSI MOCEICTBUN 1 HETIPUATHUS BPEIHBIX MPUBbIUEK (YIOTPEOICHUS aJIKOroisl, HAPKOTHUKOB, KypeHUs);
5) TpyZIOBOTO BOCITUTAHUSA:
KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIEA0BATENIbCKOM IEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOI U IPYTUX BUIAX ACSITEIbHOCTH,
YCTaHOBKH Ha aKTHBHOE Y4aCTHE B PEIICHUH MTPAKTUYECKUX 3aJ1a4 COLMAIbHOIN HAPaBICHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);
MHTEpeca K MPaKTUYECKOMY U3yUeHUIO0 Mpodeccuii pa3IuuHOro poja, B TOM YHCIIE Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HaHUN 110 XUMUH;
YBaXKEHHS K TPYLY, JIOSAM TPyIa U pe3ylibTaTaM TPYIOBOH e TeIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHAYaJIbHON TpaeKTopuu oOpa3oBaHus, Oyayiied npodeccuu u peanus3alii COOCTBEHHBIX JKU3HEHHBIX IJIaHOB C
y4€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;
6) KOJIOrMYECKOT0 BOCITUTAHUSI:
IKOJIOTUYECKH LIEIeCO00Pa3HOT0 OTHOIICHHS K MPUPO/IE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;
MOHMMAaHUA [I00aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPoOIeM, BIUSHIS SKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBLHOU CPEJIbl;
0CO3HaHU HEOOXOAMMOCTH UCTIONB30BAHMS JOCTHKEHUI XUMHH JJIs1 PEHICHHUS] BOIIPOCOB PAIMOHAIBHOTO MPUPOIOIIONB30BAHNUS;
AKTUBHOTO HEMPUSITUS JCHCTBUIA, MPUHOCSIINX Bpel OKPYKaroIlllel IpUPOJHON cpesie, yMEHUs IPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJIOTHYECKUE TIOCTIEICTBUS
IIPEANPUHAMAEMBIX IEUCTBUHI U MPEJOTBPALLATH UX;
HAJIMYUS PA3BUTOTO HKOJIOTHUECKOTO MBIIUICHHUS, SKOJIOTUYECKON KYIIBTYPBI, OIBITA IEATEIHbHOCTH SKOJIIOTUYECKON HAITPABICHHOCTH, YMEHUS PyKOBOJICTBOBAThCS
UMM B [T03HABATEIILHOW, KOMMYHHKATHBHON M COIIMAIBHON MPAKTHKE, CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTHBOCTOSATH HJICOJIOT MU XeMO(pOOHH;
7) IEHHOCTH HayYHOT'O MO3HAHMSL:
c(OpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKH;
MOHMMAaHUSA CTIeU(UKA XUMUU KaK HayKd, OCO3HaHUS €€ polid B OPMHUPOBAHUM PAIIIOHATFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEIOCTHOTO MPEICTABICHUS
00 OKpy)XaroleM MHUpe KaK O €IWHCTBE MPUPOAbI W YeIOBeKa, B TO3HAHWHU NPHPOIHBIX 3aKOHOMEPHOCTEW W pEIIeHHH MPOOJIeM COXpaHEHHUS MPUPOITHOTO
paBHOBECHS;
yOSXKIEHHOCTH B 0CO001 3HAYMMOCTH XMMHUH JUISI COBPEMEHHOM IIMBHITM3AINH: B €€ TyMaHUCTHYECKON HAPABICHHOCTH M BAKHOW POJTM B CO3ZIAHUU HOBOM 0a3bl
MarepuantbHON KyNbTYphl, PELIEHUU II00aTbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHS UEJIOBEYECTBA — CHIPbEBOM, SHEPreTUUYECKOM, MUIIEBON U HKOJIOTMYECKOM
0€30MacCHOCTH, B Pa3BUTHUU METUIIMHBI, 00ECTICYCHUH YCIOBUI YCTIEITHOTO TPY/IA M SKOJIOTHYECKH KOM(OPTHOMN KU3HH KaXKJIOTO YJIeHa O0IIeCTBa;
€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: MOHHMMAaHMs CYIIHOCTH METOJOB MO3HAHUS, HCIHOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOIb30BaTh
NOJTy9aeMbIe 3HAHUS JJIs1 aHAIM3a U O0BSICHEHUS SIBIICHHI OKPYKAFOIIIETO MUPA M IPOUCXOISAIINX B HEM U3MEHEHUH, YMEHHUS JIellaTh 000CHOBAHHBIC 3aKITFOUCHHS
Ha OCHOBE HAay4YHBIX (DAKTOB M UMEIOIMXCS IAaHHBIX C IIEITbI0 MOIYUYEHHs JOCTOBEPHBIX BBHIBOIOB;
CIOCOOHOCTH CaMOCTOSITENIEHO MCTIOTB30BaTh XUMUYECKUE 3HAHUS JIJISI PEIICHHS] TPOOJIEM B PEalTbHBIX JKU3HEHHBIX CUTYAIIHSIX;
MHTEpeca K MO3HAHMIO U HCCIEe0BATEIbCKOM IeSITEbHOCTH;
TOTOBHOCTH M CHOCOOHOCTH K HENPEpPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHIO, K aKTHBHOMY ITOJIYYEHHIO HOBBIX 3HAHUH MO XMMHU B COOTBETCTBHH C
XKHU3HEHHBIMU NOTPEOHOCTAMH;
HMHTEepeca K 0COOEHHOCTAM TpYZa B Pa3IMYHBIX chepax MpodhecCHOHATBLHOMN e TeIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI
MeranpeaMeTHble pe3ynbTraTbl OCBOCHUS y4eOHOTO MpeaMeTa «XUMHUs» Ha YPOBHE CpPEeTHEro 00111ero oopa3oBaHus BKIIOYAIOT:
3Ha4YMMBIe 17151 (POPMUPOBAHUS MHUPOBO33PEHUS 00yUAIOMIUXC MEKAUCUUIUIMHAPHBIE (MEXIpPEAMETHbIE) O0IIeHayYHbIe TOHATHUS, OTPaKAIOINE 1IeTOCTHOCTD
HAy4HOH KapTHHBI MHpa U CHEU(PUKY METOIOB TIO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, YJHEPIHsl, sIBIIEHUE, TIpoliecc, CUCTEMA,
Hay4yHBIH (aKT, IPUHLHUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIeJOBaHUE, HAOIIOICHNE, U3MEPEHUE, SKCIICPUMEHT U JIpyTHUe);



YHUBEpCAIbHBIC YUeOHBIC NeUCTBUS (TT03HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISITUBHEIE), oOecrieunBaromue GopmMupoBanue GyHKIIMOHATBLHON TPaMOTHOCTH
U COIMAIbHON KOMITETEHIIMH 00Y4alOLIHXCS;

CIIOCOOHOCTh OOYYArOMIMXCSl HCIIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS M YHHBEpCajbHble y4deOHbIE IEHCTBUS B
IIO3HABATEIILHOM U COLMAIILHON IIPAKTHUKE.

MeranpeaMeTHble pe3ynbTraThl OTPAXKAIOT OBJIA/ICHUE YHUBEPCATbHBIMY Y4€OHBIMH [T03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISTUBHBIMU JACHCTBUSIMH.
OgnazieHre yHUBEPCATbHBIMH YU€OHBIMH [TO3HABATEILHBIMU JICHCTBUSMHU:

1) 6a3oBbIC JIOTHYECKUE JECHCTBHUS:

CaMOCTOATENLHO (DOPMYIIMPOBATh U aKTYyaJIU3UPOBATh MPo0IIeMy, BCECTOPOHHE €€ pacCMaTpUBarh;

OTIpEICTIATH 1EJIN ACSITeIbHOCTH, 3a/1aBasi apaMeTphl U KPUTEPUHU UX JOCTHUKEHHS, COOTHOCUTD PE3yNbTaThl ACSITEILHOCTH C MTOCTABICHHBIMU LIETISIMU;
UCIIOJIb30BaTh P OCBOECHUHU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHHUS] — BBLACIATh XapaKTEpHbIE MPU3HAKU IOHATUN U YCTAaHABIMBATh UX B3aUMOCBS3b,
UCIOJIB30BaTh COOTBETCTBYIOILIUE MOHATHUS 111 OOBSICHEHHS OTAEIbHBIX (PAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPHH JUIS KJIacCU(UKAIIMH BEIIECTB M XUMHUECKUX PEaKIIHIA;

yCTaHABIMBATh MPUYMHHO-CIICCTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKIAEHUS (MHAYKTUBHBIE, 1€AYKTUBHbBIE, [0 AHAJIOTMH), BBISBIISTH 3aKOHOMEPHOCTH U MPOTUBOPEUMSI B pACCMAaTPUBAEMBbIX SIBJICHUSX,
(dbopMynupoBaTh BBIBOJbI U 3aKIIIOYCHHS,

NPUMEHSTH B MPOLIECCE TIO3HAHUS, UCTIOIb3yeMble B XUMUU CHMBOJINYECKHE (3HAKOBBIE) MOZEIH, TPE0OPa30BBIBATh MOJIECIIbHBIC IPEACTABICHUS — XUMUYECKHIA
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUYecKas (Qopmyna, ypaBHEHHE XHUMHUYECKOM PEaKIUU — NpU pPELICHHH Y4eOHBIX IMO3HABATENbHBIX M MPAKTHUECKHX 3a7ad,
IPUMEHSTh Ha3BaHHbIE MOJIETIbHBIE IPECTABICHNUS U1 BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKIIUM.

) 6a30BbIe UCCIEN0BATENbCKIE EHCTBUS:

BJIa/I€Th OCHOBaMHU METO/I0B HAy4YHOT'O MIO3HAHUS BEIIECTB M XUMUUYECKUX PEaKLIUL;

(bopMyaHpOBaTh LIENU U 33Ja4M HCCIIEAOBaHMS, HCIOIb30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI 111 (POPMUPOBAHUS TMIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

BJIaJICTh HABBIKAMH CAaMOCTOATEIBHOTO MNIAHUPOBAHUS U MPOBEJCHNS YIEHUYECKUX 3KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HAaOMI0AaTh 32 XOJIOM Ipoliecca,
CaMOCTOSITENILHO ITPOTHO3UPOBATh €0 PE3yNbTat, GopMYyIHpPOBaTh 000OIIEHHS U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTAaTOB UCCIIEI0OBaHMS, COCTABIATh
000CHOBaHHBIHM OTUET O MPOAETaHHOM padore;

pUOOpPETaTh ONBIT YUEHUYECKON HCCIIeI0BaTEIbCKON U MPOEKTHON 1€ATEIbHOCTH, IPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIbHOMY IIOUCKY METOJIOB
pelIeHNs MPAKTUYECKHUX 33124, IPUMEHEHUIO PA3TUYHBIX METOJI0B MTO3HAHUS.

3) paborta ¢ uHpOpMaLIHEi:

OpPUEHTUPOBATbCS B PA3IMYHBIX MCTOYHMKAX HMHGOpPMaLUU (HAyYHO-TOMYJSpHAs JUTeparypa XUMHUYECKOTO COAEp)KaHUs, CIPAaBOYHBIE MOCOOMsS, PeCypChI
WuTepHera), aHaauM3upoBaTh HHPOPMALIUIO PA3TUYHbBIX BUJIOB U (POPM IMpe/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;
(bopMyaHpOBATh 3aMIPOCHI U IPUMEHSATH PA3IMYHbIE METOIbI TP MOUCKE U 0TOOpe NH(pOpPMALIUU, HEOOXOTUMOH [T BBIITOJHEHUS YUeOHBIX 3a/1a4 ONpeIeIEHHOTO
THUTIA,

nproOpeTaTh OMBIT UCIOIB30BAHUS HH(POPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUI U PA3IMYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATH ONTUMAIbHYIO (hOpMY MpeAcTaBiIeHUs HHPopMaluK (CXeMbl, TpaduKH, AUarpaMmbl, TAOIHIIbI, PUCYHKH U JPYyTHUE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KaUeCTBE CPEACTBA MPHU padoTe ¢ XUMUYECKOW MH(OpMaIMel: MPUMEHATh MEeXIpeaAMETHbIE ((PU3NUecKre 1 MareMaT HuecKue)
3HAKW U CUMBOJIBI, (DOpPMYJIbI, a00OpEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPE0Opa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATVISTHOCTH.

OBnaneHue yHUBEpCAIbHBIMH KOMMYHUKATUBHBIMU JIEHCTBUSMU:

3aJaBaTh BOIIPOCHI MO CYHIECTBY 00CYX/1aeMO TEMbI B X0JI€ THAJIOTa M/UIIN JUCKYCCHH, BBICKA3bIBAaTh U1, (POPMYIUpPOBATh CBOU MPEATIOKEHU ST OTHOCUTEIBHO
BBITNOJTHEHUS MTPEIJIOKEHHOM 3a1a4H;



BBICTYIIATh C TPE3CHTAIMEH Pe3y/IbTaTOB MO3HABATEIHHON NEATEIFHOCTH, IMOMyYCHHBIX CAMOCTOSTEIIFHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBITOJHCHUU
XUMHUYECKOTO IKCTIEPUMEHTA, TPAKTUYECKON PabOTHI 110 UCCIICOBAHUIO CBOWCTB U3YYaeMbIX BEIIECTB, peaTn3aIlii yueOHOTro MPOoeKTa U POPMYITHPOBATH BBIBOJIBI
IO pe3yJbTaTaM MPOBEAEHHBIX HCCIICIOBAHUN MTyTEM COTIIACOBAHUS TIO3UIIUI B X0JIe 0OCYKICHUS U 0OMEHA MHCHUSIMH.

OBnaneHne yHUBEPCAIBHBIMU PETYIISTUBHBIMU JICHCTBUSMMU:

CaMOCTOSITENILHO TUIAHKPOBATh M OCYIIECTBIIATH CBOIO TO3HABATEILHYIO IS TEIILHOCTD, OTIPENEIIss €€ eH U 33/1a41, KOHTPOJIMPOBATh U 110 MEPe HEOOXOAMMOCTH
KOPPEKTHPOBATH NPeJIaracMblii allTOPUTM JACHCTBHUN MPH BBHITIOJTHEHHH YUEOHBIX U MCCIIEAOBATEILCKUX 33134, BEIOUpaTh Hanboee 3pPeKTUBHBIN cr1ocod ux
pelIeHHs ¢ Y4ETOM TOJTYYCHHUST HOBBIX 3HAHHI O BEIIECTBAX U XUMUYECKHUX PEAKIUIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JIEATEIILHOCTH HAa OCHOBE CaMOaHaIn3a U CAaMOOIICHKH.

IMPEAMETHBIE PE3VJIBTATHBI 10 KJIACC
[TpenmeTHBIE pe3ysbTaThl 0CBOEHUS Kypca «OpraHudeckas XMMUsS» OTPaKaroT:
c(OPMHPOBAHHOCTH TPEACTABICHUN O XUMHUYECKON COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XMMUHU B MO3HAHWU SIBICHUH MPUPOABI, B
(GOpMHUPOBAaHUM MBILUIEHUS U KYJIbTYpbl JIUYHOCTH, €€ (PyHKIIMOHAIBLHONW IPaMOTHOCTH, HEOOXOAMMOM Ui pelIeHUs NMPAKTHUYECKUX 3a7a4 U IKOJIOT M4eCKU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBbIO M IIPUPOAHOI CpeLE;
BJIaJICHUE CUCTEMOW XMMHYECKHX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIOJArarollue MOHATHS (XMMHUYECKMH 3JIEMEHT, aroM, 3JeKTPOHHAas 000J0YKa aroma,
MOJIEKYJIa, BaJEHTHOCTb, IEKTPOOTPHULATEIbHOCTb, XUMHUUYECKas CBsA3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpall€HHas), MOJb, MOJIIpHas Macca,
MOJISIpHBIA 00bEM, YIIIepOAHBIH cKesleT, (PyHKLIHMOHAIbHAS TPYIINa, paAUKall, U30MEpUsi, U30MEPbl, TOMOJIOTHYECKUN Psill, TOMOJIOTH, YIJIEBOAOPO/bI, KHCIOPOI U
a30TCOZIEpKALLME COEAMHEHUS, MOHOMEp, IOJHUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISIPHBIE COECIMHEHUS); TEOPUHU M 3aKOHbBI (TEOpPUS CTPOCHMUS
opranndeckux BemiectB A. M. bytiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XHUMUH; MUPOBO33PEHUYECKHE 3HAHUS,
JeKal[e B OCHOBE NMOHUMAaHMS MPUUYMHHOCTH M CUCTEMHOCTH XHMHUYECKUX SIBJICHHH, (aKTOJOTMYECKHE CBEACHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUU U
0€30I1aCHOM HCIOJIb30BaHNH BaXXKHEHUIIIMX OPraHMYECKUX BEIIECTB B ObITY M MIPAKTUYECKOM JeSTEIbHOCTH YEeIOBEKa;
c(OpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEpHbIE NMPU3HAKHU MOHSATHH, yCTaHABIUBATh UX B3aWMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIME MOHATUS IPU
OIIMCaHUU COCTaBa, CTPOCHUS U NPEBPALICHUN OPraHUYECKUX COCIUHEHU;
c(hOpMUPOBAaHHOCTh YMEHHUH HCIOJIB30BATh XUMUUECKYIO CUMBOJIMKY JJIsl COCTABICHMSI MOJIEKYIISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHON) dhopMyin
OpraHUYECKUX BEIIECTB U YPABHECHUN XMMHWUYECKUX PEAKLUN, U3TOTABINBATE MOJEIN MOJEKYI OPraHMYECKUX BELIECTB IS MIUIIOCTPALUU UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOECHUS;
c(OpMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX OPraHMUECKUX BEIIECTB M0 UX COCTABY M CTPOCHUIO K OTIPeIeIEHHOMY Kilaccy/TpyIie
coequHEHUH (YIIeBOAOPOAbI, KUCIOPOA M a30TCOAEPIKALIUE COECTUHEHUS, BHICOKOMOJEKY/ISIPHBIE COCTUHEHMS), aBaTh UM Ha3BaHUS [0 CHUCTEMaTHUYECKOM
HoMmeHknarype (IUPAC), a Takke NpuUBOIUTH TPUBHAJIbHBIC HA3BAHUS OTJENbHBIX OPTaHMYECKHUX BEHIECTB (3TWJICH, NMPOIMUJICH, alleTHUJIEH, TUJICHIVIMKOIIb,
IIMLEpHH, (eHol, GopMabAerul, aleTalbIeru, MypaBbiHas KUCI0Ta, YKCYCHAsl KUCJIOTA, OJEMHOBAsl KMCIIOTa, CTEapUHOBasi KUCIIOTA, INII0K03a, QPYKTO3a,
Kpaxmail, [IeJUTI0JI03a, INIMIUH);
c(hOpMUPOBAHHOCTh YMEHUS ONPEAETATh BUABI XUMUYECKON CBSI3U B OPraHUYECKUX COEAMHEHUSX (OMHAPHbBIE U KpaTHbIE);
c(OpMHPOBAHHOCTh YMEHUS NMPUMEHSATh MOJOKEHHS] TEOPUH CTPOEHUsS opraHuueckux BemiecTB A. M. BytiepoBa ans oObsSCHEHHsS 3aBHCHMOCTU CBOMCTB
BELIECTB OT MX COCTABA U CTPOEHUS; 3aKOH COXPAHEHUs MaCChl BELIECTB;
c(OpMHPOBAHHOCTh YMEHHMH XapaKTEpU30BaTh COCTaB, CTPOEHHUE, (PU3MUECKHE W XUMHUYECKUE CBOWCTBA THUIMHMYHBIX MPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpPraHMYECKHX BeIeCTB (MeTaH, 3TaH, 3TUJICH, IPONWIEH, aleTuiIeH, OyTaaueH-1,3, MetunOyraauen-1,3, 6eH3051, METaHOI, ITaHOJI, ITUIICHIIMKOJIb, TIIMLEPHH,
¢deHoun, aneranbaerull, MypaBbUHAas U YKCyCHasl KUCIOTHI, IIIIOKO3a, KpaxMall, [eJUTI0/103a, aMUHOYKCYCHAsI KUCIIOTa), MIUTIOCTPHUPOBATh TEHETUUECKYIO CBSI3b
MEXy HUIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMNA C UCIIOJIB30BAHUEM CTPYKTYPHBIX (HOPMYI;
c(OpMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh HCTOYHUKH YITIEBOAOPOIHOTO ChIpbs (HE(Th, MPUPOIHBIN ra3, yrois), CHOcoObl UX MepepadoTKU U MPAKTHYECKOE
IPUMEHEHHE IPOJYKTOB NEPepabOTKH;



c(OpMHUPOBAHHOCTb YMEHHUH MPOBOIUTH BBIYUCICHUS 10 XUMUUECKUM YPaBHEHHAM (Macchl, 00bEMa, KOJIMYECTBA NCXOAHOTO BEIIECTBA WM IPOLYKTA PEAKIMH
110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OIHOTO U3 MCXOAHBIX BEIIECTB MIIH MPOAYKTOB PEAKLIUN);

c(OpMHUPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOAAX HAyYHOI'O IO3HAHUS, MCIOJb3YyEeMbIX B XUMHUM IPU M3YYEHUHU BEILECTB U
XUMHUYECKUX SIBJICHUHN (HaOmoneHne, n3MepeHue, SKCIePUMEHT, MOACTHPOBAHNE), UCTIOI30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS IS MIPUHATUS PEIICHHUH B
KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIECTBAMH U UX IIPUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHUH COOJIONATh MpaBHUJIa TOJB30BAHHMS XUMHUYECKON MOCYI0H M JaOOpaTOpHBIM OOOpYIOBaHHMEM, a TAKXKE IMpaBUiIa OOpalleHHs C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMU IO BBIIIOJHEHUIO J1a00paTOPHBIX XMMUUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIOIHATH XUMHUECKUN IKCIIEPUMEHT (TPEeBpaIleHHs] OPraHMYECKUX BELIECTB NMPH HArpeBaHUH, IMOTyYCHHE
STUJIEHA U U3Yy4YEHHME €ro CBOICTB, Kaue€CTBEHHbIC PEAKLUU OPraHUYECKHUX BELIECTB, JeHaTypauus OelKOB IpU HarpeBaHWH, LIBETHbIE PEAKLMU OEIKOB) B
COOTBETCTBHH C MPABUJIAMHU TEXHUKH 0€30MaCHOCTH MIPU OOPAIICHNH C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHUEM, IIPEJICTABIISATH PE3YIbTaThl XUMUYECKOTO
9KCIIEpUMEHTa B (pOpME 3alMCHU ypaBHEHUN COOTBETCTBYIOIIMX peaKUil 1 GOPMYIHPOBATH BHIBO/IbI HA OCHOBE 3TUX PE3YIIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUH KPUTHUECKU aHATM3UPOBATH XUMUYECKYIO HH(POPMAIIHIO, TTOTy4aeMYIO U3 Pa3HBIX UCTOYHHKOB (CPEICTBa MAacCOBOW MH(OPMAIIH,
WnTepHer u apyrux);

c(OpMHPOBAHHOCTh YMEHHI COONIOAATH MPaBHiIa YKOJIOTHIYECKH 1IeTIECO00pPa3HOro MOBEACHHUS B OBITY U TPYIOBOM JIESATEIHLHOCTH B IEJSX COXPAHEHUS CBOETO
3I0pPOBbSl U OKPYKAIOIEH MPUPOIHOM Cpelbl, OCO3HABATH OMACHOCTh BO3ICHCTBHS HA JKHUBBIE OPIaHU3MBI ONPEICIEHHBIX OPraHUYECKUX BELIECTB, ITOHUMAs
cmblica nokaszarens [1JIK, nosicHsITh Ha mpuMepax crioco0bl YMEHbILIEHUS U NIPEIOTBPALLEHUS UX BPEITHOTO BO3JCHCTBHS Ha OpraHU3M Y€JIOBEKa;

JUis 00y4aroIuxcs ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3]I0pOBbs: YMEHHE NPUMEHSATh 3HAHUSA 00 OCHOBHBIX JIOCTYNHBIX METOAAX IO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUN;

TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KosmuecTBo yacos
Ne HanmeHnoBanue pa3nenoB ¥ TeM IPOrpaMMBl K IT ITIEKTPOHHbIC (mposere)
n/n P porp Bcero ONTPOJILHEIE PAKTHHECCKIC | GpazosarenbHbIe pecypes
paloThI paboThI
Pasnen 1. TeopeTnyeckrie OCHOBBI OpraHUYECKON XUMHH
11 [Ipeamer opranudeckod xumuu. Teopuss cTpoeHuUs 3 bubmuotexa [IOK
] opraHuueckux coeguHennii A. M. bytineposa
Hroro no pazaeny 3
Paznen 2. YrneBonopoasl
bubnuorexa [JOK
2.1 IIpenenbHble yIIeBOAOPOABI — aJTKaHbI 2 1
29 HenpenenbHble  ymIeBOAOpPOIBL:  QJIKEHBI, AJKaJUECHBI, 6 1 bubmuotexa [IOK
' AJIKUHBI
bubnunorexa [JOK
2.3 ApoMaTnyeckre yrieBoaopOabl 2 1
bubmoreka [IOK
24 [IpupoaHbie HCTOYHUKH YITIEBOIOPOJOB U MX HepepadboTka | 3 1
Wroro no pazneny 13




Paznen 3. Kucnopoaconeprxaiiyre opraHuueCKue CoeIMHEHUsI

3.1 Cnuptsl. ®enon 3 bubmorexa [OK
3.2 Anbnerunsl. Kap6onossie kuciaotsl. CinoxxHbIe 3(pups 7 bubmorexa HOK
33 VYrieBoanl 3 bubmorexa LIOK
Wroro no pazneny 13

Paznen 4. AzoTconepxaiiye OpraHu4eCcKue COeqUHECHUS

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 bubmmorexa [OK
Wroro no pazneny 3

Pasnen 5. BeIcCOKOMOIEKYISIpHBIE COEAMHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2 bubmmorera [OK
Wroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

DJIeKTPOHHbBIE
Ne u¢posbie
n/n Tema ypoka /3 Hara 06p:30q];gTeJILHLIe
pecypchl
1 IIpeamer OpraHu4ecKkOod XuUMHH, €€ BO3HHUKHOBCHHUE, B
pa3BUTHUE U 3HAYCHHE N
) Teopust CTpoeHMSI OpraHMYEeCKMX coeauHeHud A. M. 5
bytiepoBa, €€ OCHOBHBIE IOJIOKEHHUS N
[IpencraBinenne o KIacCU(PUKAIUN OPTAHUYECKUX BEIICCTB.
3 Homenkiatypa (cucrematnueckas) U TpUBUATbHBIC HA3BAHUS b
OpraHWYECKHUX BEIECTB u
4 AJIKaHbI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PAJL b
5 MeraH 1 9TaH — IPOCTENIINE NPEACTABUTEIN AJIKAaHOB b
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA b
7 OTWIEH W TPONMWIEH — MPOCTEUIINe TMPEACTaBUTEIH 5
AJIKEHOB N
] [IpakTuueckas pfl60Ta Ne 1. «llonyuyenue »sTHiIeHa U 5
M3Y4YCHUE €T0 CBOMCTBY -
9 Ankamuensl.  byragmen-1,3 w  mermnOyranuen-1,3. 5
[lonyyeHne CHHTETHYECKOTO KayuyyKa U PE3UHbI N
10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHI 5
psan. ATIETHUIIEH — NPOCTEUIINN TPEICTABUTENH AIKHHOB .
11 | BpruncieHuns o ypaBHEHUIO XUMUYECKOW pPEaKINu b
12 | Apensl: 6eH301 1 TOJIyosd. TOKCMYHOCTh apEHOB b
13 I'eneTnyeckas CBsI3b YITIEBOJOPONOB, MPUHAIICKANUX K 5
pa3IMYHBIM KJaccam N
[IpupogHbie UCTOUHUKHU YITIEBOJOPOAOB: MPUPOIHBIN Ta3 U
14 | monytHele He(TsAHbIE Ta3bl, HEPTb U MPOAYKTHI €& b
nepepaboTKu u
[IpupogHbie UCTOUHUKHU YIJIEBOAOPOAOB: MPHUPOAHBIA Tra3 U
15 | monytHele He(TsAHbIE Ta3bl, HEePTb U MPOAYKTHI €& b
nepepaboTKu u
16 | KontponbsHas pabota o pasaeny «YIrieBoa0pOab) b
17 [IpenenbHble ONHOATOMHBIE CHUPTBI: METAHOI M 3TAHOJ. 5
BopoponHas cBsa3b N
18 | MHOroaroMHbI€ CIUPTHI: STUIICHIJIUKOIb U IJIMIEPUH b
19 <DeHvon: CTPOCHHE MOJEKY/bI, (PU3NUECKHE M XUMHYECKHE 5
CBOICTBA, NPUMEHEHUE .
20 | Anpaerusl: GopManbAETHA U alleTaIbIeTuI. AIICTOH b
71 OMHOOCHOBHBIE  MpeAeNbHbIE  KapOOHOBBIE  KHUCIIOTHI: 5
MypaBbHUHAS U YKCYCHAsI N
2 [IpakTueckast padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 5

KHUCJIIOTBID»

M
M
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CTeapI/IHOBaﬂ U OJICMHOBAas KHCJIOTBHI, KaK IPCACTAaBHUTCINU

23 b
BBICIIUX KapOOHOBBIX KHCIIOT N
24 ME:IJ]a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, HX MOIOIIEEe 5
JeiicTBHe N
75 Crnoxuble 3Gupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. 5
I'upponus caoXHbBIX 3QUPOB N
26 | Kupsl: ruaponus, npuMeHeHue, OMOJIOrHYeCcKast poJib KUPOB b
27 YrneBonsr: COCTaB, Kiaccudukanus. Baxneiimue 5
MIpeJICTaBUTENHN: IJII0K03a, (PpYyKTO3a, caxaposa N
28 | Kpaxman u 1esuitoa03a Kak MpUpOIHbIE MOJTUMEPHI 1 b
29 Konrponwshas pabora no paszneny «Kucrnoponconepsxariue 1 5
OpPraHUYECKHUE COCAMHEHUS N
30 | AMUHBL: METHJIAMHUH U aHWJIUH 1 b
31 AMMHOKHUCIIOTBI KaK amQoTepHbIC OpraHWiecKue | 5
COeIMHEHMS, UX Ouoniornyeckoe 3HaueHue. [lentuapt N
32 | benku Kak MPUPOAHBIE BHICOKOMOJIEKYISIPHBIE COETUHEHUS 1 b
33 OcHoBHbIE _ TOHATHS  XMMHH  BbICOKOMONEKYISPHBIX | | 5
COETMHEHUN N
34 OcCHOBHBIE =~ METOIBl  CHHTE€3a  BBICOKOMOJICKYJISPHBIX 1 5
coequHenmii. [ImacTmacchl, Kayuyyku, BOJOKHA N
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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