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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE CpeaHero obmiero obpazoBaHus pazpaboTana Ha ocHoBe PenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3zoBanuu B Poccuiickoit denepannny», TpeboBaHUMN K pe3yabTaTaM 0CBOCHHUs (eiepalibHOI 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro 001Iero 00pa3oBaHus
(®OIT COO), mpexacraBnenHbix B DenepalibHOM rocyaapcTBeHHOM obpasoBatenbHoM crangapre COO, ¢ yuérom Konmenmuu mpernomaBaHus y4eOHOTO
npeaMera «XuUMHUS» B 00pa3zoBaTelbHBIX opranuzanusx Poccuiickoit @enepaiyu, pealn3yolUX OCHOBHBbIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, U OCHOBHBIX
nosiokeHuil «Ctpareruu pa3Butus Bocniutanus B Poccuiickoit @enepanuu Ha nnepuon 1o 2025 rona» (Pacnopspkenue IlpaBurenscrBa PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY TOJIXOAOB K pa3pabOTKe MpOrpamMMbl M0 XMMHH, K ONpPEACTCHHIO OOIel cTpaTernu OOydeHUs, BOCHHTAHUS U DPA3BUTUS OOYYaIOLIUXCS
cpeactBamu ydeOHoro mpeamera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHUeNnTyaibHble mojiokeHuss PI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH LieJIeH, COAepkKaHMsl, PE3yJIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO IIOJITOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe 00pazoBaHue, MOJy4yaeMoe BBITYCKHHUKAMU OOIIe00pa3oBaTeIbHON OpraHU3alliy, SIBISETCS HEOTHEMJIEMOM YacThi0 UX OOPa30BAHHOCTH.
OHO CIY)XHUT 3aBEpIIAIONIMM JTAllOM pPEANTM3alMKd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, NMPUCYIIHMX LEIOCTHOM CHCTEMe
XUMHYECKOro 00pa3oBaHMs. DTU [EHHOCTU KaCAlOTCs MO3HAHMS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U O0IIEH KyJIbTyphbl YelIOBeKa, a TakKe
IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M NPHUPOIHOU cpene. Peanmmsyercs xummyeckoe oOpa3oBaHue OOy4aroIIUXCs HA YpPOBHE
cpenHero odiero obpazoBaHusi cpeicTBaMu y4eOHOTO mpenMera «XUMHs», COJIEpKaHUue U MOCTPOSCHUE KOTOPOTO OIMpPE/AeeHbl B MporpaMMe MO0 XUMHH C
y4€TOM CrielIUUKN HAYKH XUMUH, € 3HAaYEeHUs B MIO3HAHUH MPUPOJIBI U B MaTEPHAIbHOMN KU3HU OOIIECTBA, a TAKXKE C YIETOM OOIIMX IeJIeH U MPHHIIUIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK HTPaeT 0COOYIO pOJIb B COBPEMEHHOW IMBUIIM3AIINH, B CO3/IaHUHM HOBOM 0a3bl MaTepUAIbHON KYIBTYPHI.
Ona BHOCUT CBOM BKJaJ B (JOPMHUPOBAHME PAIOHAIBHOTO HAYYHOTO MBIIUIEHHS, B CO3/IaHUE IEJIOCTHOIO MPEACTaBICHUs 00 OKpYXKAalOIIeM MHUpe Kak O
€MHCTBE IPUPOJIbI U YETIOBEKA, KOTOpOe (OPMUPYETCS B XUMUU Ha OCHOBE TOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MUpPa, OCO3HAHUS B3aUMOCBS3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3aMMOZEHMCTBYSl C APYTMMHU €CTECTBEHHBIMU HAayKaMM, XMMHS CTaja HEOTHEMJIEMOM 4YacThbl0 MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM
YCIIEIIHOTO TPyJa U KU3HU KaXA0ro wieHa obmectBa. CoBpeMeHHas XMMMsI Kak HayKa cO3MJaTelbHasl, KaKk HayKa BBICOKMX TEXHOJIOTHI HampaBlieHa Ha
pemieHue rao0anbHBIX MPOOJIEM yCTOMYMBOTO PA3BUTHs YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUUECKOU, MUIIEBOM, IKOJOTUYECKON O€30MacCHOCTH U OXPaHbI
3/10pOBBA.

B cooTBeTcTBUU € 00LMMH LIENSIMHU U IPUHIIMIIAMH CPEeTHEro 0011ero oopa3zoBaHus cojepxanue npeamera «Xumus» (10—11 kmaccel, 6a30Bbli ypoBEHb
U3YYEHUS) OPUEHTHPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOyYaroluXcsi, HEOOXOAUMYIO UM JJisi BBIPAOOTKH MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEUIHOTO BKIKOUYEHHUS B )KU3Hb COLIMYMa, IPOAOIKEHHsI 00pa30BaHus B pa3IMUHbIX 00J1acTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsiromiuMu  rpeiMera «XUMHs» SBISIOTCA 0a30oBble Kypcehl — «Opranuueckas xumusi» u «OOmias M HeopraHumdeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKU: CHUCTEMa 3HAHUHN 110 HEOPraHUYECKON XMMHUU (C BKIFOUEHUEM 3HAHUN U3 001Iel XUMIH)
U oprannyeckoit xumuu. @opMyUpoBaHHUe JaHHOW CUCTEMbI 3HaHUHN NPU U3YYEHUHU IIpeIMeTa 00eceurnBaeT BO3MOXKHOCTh pPACCMOTPEHHUS BCEr0 MHOT000pa3ust
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaepkanusi KypcoB — «Opranudeckas xumus» u «O01mas 1 HeopraHudeckass XuMus» cOpMHpPOBaHa B MPOTpaMMe N0 XUMHH Ha OCHOBE
CHCTEMHOTI'0 10/IX0/1a K U3yYEeHHI0 Y4eOHOro MaTepuana 1 o0yciaoBIeHa HCTOPUYECKH 0OOCHOBAaHHBIM PAa3BUTHEM 3HAHUHN Ha ONpPENEIEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHn4eckoil XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOpUU CTPOSHHSI OpPraHM4YeCKUX COSMHEHUH, a TaKXkKe Ha
YPOBHE CTEPEOXUMHUECKUX U AJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHHH BeriecTB. CBefeHUs 00 M3ydaeMbIX B Kypce BEIECTBAaX AAIOTCS B Pa3BUTHHU — OT



YIJIEBOJIOPOJIOB JI0 CJIOXHBIX OMOJOIMYECKH AKTHBHBIX COEJUHEHUH. B Kypce OopraHm4eckoil XMMHUHM MOIydarOT pa3BUTHE C(HOPMHUPOBAHHBIE HA YpOBHE
OCHOBHOT'O 00111er0 00pa3oBaHus EpBOHAYAIBHBIC MPEICTABICHIS O XUMHUYECKON CBSI3M, KIACCU(PUKAMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[lon HOBBIM yrjoM 3peHHs B IpeaMere «XUMHs» 0a30BOT0 YpOBHS pacCMaTPHUBAETCS M3YYCHHBIM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUS
TEOPETUYECKUI MaTepuai U (akTOIOIMUECKHE CBEIEHUS O BELIECTBAX U XUMHUYECKON peakiuu. Tak, B UaCTHOCTH, B Kypce «O011as 1 HeopraHu4eckas XuMus»
00y4aroIIMMCs IPEAOCTaBIIAETCS BOSMOKHOCTh OCO3HATh 3HAUCHUE MEPUOANYECKOrO 3aKOHA € OOIIETEOPETUUECKUX U METOAOJIOTHUECKHUX MO3UIUM, T1y0xKe
HOHATh UCTOPUYECKOE N3MEHEHHE (DYHKIMH 3TOr0 3aKOHA — OT 00001Iaroeil 10 00BACHSIOMEH U IPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHUN O BaKHEHIINX BEILIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U IPUMEHEHHH, a TAK)KE O XMMMUECKUX PEAKLMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX ITPOTeKaHus JonoHseTcs B Kypcax 10 u 11 kinaccoB aeMeHTaMu CoepKaHusl, UMEIOIIMMU KYJIbTYPOJIOTHYECKUN U IPUKIIAJHOM XapakKTep.
OTH 3HaHUS CIIOCOOCTBYIOT OHMMAHMIO B3aWMOCBS3H XUMUH C IPYTMMHU HAayKaMH, PACKPHIBAIOT €€ pOjib B MMO3HABATEIBHON M NMPAKTHUECKOU IEATEIbHOCTH
YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IPOLIECCY TBOPUECTBA B OOJIACTH TEOPUU U MPAKTUUECKUX MPUIIOKEHUH XMMUHU, IOMOTAlOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTHIECKH OCMBICITUBATh HH(POPMAIIUIO U IPUMEHSTH €€ JUIs
IIOTIOJIHEHUSI 3HAHUM, peIlIeHUs] HHTEJUIEKTYaJbHbIX U SKCIEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3a/au. B nenom conepxanue yueOHOro npeaMera «Xumus»
JTAHHOTO YPOBHSI U3YYEHUSI OPUEHTHUPOBAHO HAa (POPMHUPOBAHUE Y 00YUAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI U151 TOHUMAaHUs GHIOCOMCKUX UACH, TAKUX KaK:
MaTepHaIbHOE E€JAMHCTBO HEOPraHWYECKOI'0 M OPraHUYeCKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTABOM M CTPOEHHUEM, I[103HABAEMOCTh
NPUPOHBIX SBICHUH IyTEM SKCIIEPHUMEHTA U PEIICHUS TIPOTUBOPEUYHA MEXy HOBBIMH (DaKTaMH U TEOPETHUECKUMH MPEIINOCHUTKaMHU, OCO3HAHUE POJIM XUMUHU
B PELICHUH 3KOJIOIMUYECKHX MPo0iIeM, a Takxke podiieM cOepeKeHUsl JHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3/1aHUSI HOBBIX TEXHOJIOTUH U MaTepUaIOB.

B mnnane pemeHus 3agad BOCHUTAHMS, Pa3BUTUS U COLMAIM3ALUM OOYYAIOIIMXCS MHPUHATHIE NMPOrpaMMOM IO XHMMHUHU MOJXOAbl K OIPEIEICHUIO
COJIepKAaHUsS U IIOCTPOEHUS MpeaMeTa MpelycMaTpuBaloT (GOpMUPOBaHNE YHUBEPCAIbHBIX YUEOHBIX JeHCTBUM, UMEIOIUX 0a30BO€ 3HAYEHUE Ul Pa3JIMYHbIX
BUJIOB JICATEIILHOCTU: pEIIeHUs IMpoOJieM, MOWCKA, aHaiau3a W 00paboTKM HH(OpMAIMH, HEOOXOMUMBIX Il TMPHOOPETEHHS OIbITa TPAKTHYECKOW U
HCCIIEIOBATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMUHU.

B npakTtuke npenogaBaHusl XMMUU Kak Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, TaK U Ha YPOBHE CPEAHET0 O0IIero 00pa3oBaHus, U ONpeaeTIeHUN
coJiepKaTeNbHOM XapaKTepUCTUKY 1ieNieil U3ydeHUs TpeIMeTa HalpaBIeHuEeM IEPBOCTENIEHHON 3HAYMMOCTH TPaIUIIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKON HAyKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, TPAKTUUYECKON JIESITEIbHOCTH YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
C MeToIn4YeCcKOM TOUKH 3pEHUS TaKOH MOJAXO0/ K ONPEAEIICHUIO LIETEH U3yUeHHs PEAMETA SBIISETCS BIIOJIHE ONPaBIaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU LIEISIMH U3ydeHUs TpeaMeTa « Xumusi» Ha 0a3oBoM ypoBHe (10 —11 ki1.) sBastroTCS:

. (dopMHpOBaHHE CHCTEMbl XMMMUYECKMX 3HAHUHM KaK BaKHEWIIEH COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOW JeKaT
KJIIOUEBBIE MOHATHS, (QyHIAMEHTAJIbHbIE 3aKOHBl U TEOPUU XMMHH, OCBOEHHUE SI3bIKA HAayKH, YCBOEHUE M TMOHHMMAaHHUE CYHUIHOCTH JOCTYMHBIX 0000IIEeHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHUS;

. dbopMHUpOBaHKE U Pa3BUTHE MTPEICTABICHHUI O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUUYECKHUX PEaKINi, HEOOXOAMMBIX JIJIsl TPUOOPETEHUST YMEHUN
OPUEHTUPOBATHCSA B MUPE BELIECTB U XUMUUYECKUX SBIICHUM, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUUECKOMN U ITOBCEIHEBHOM KU3HU;
. pa3BUTHE YMEHHUM U CIIOCOOOB ACSATEIHHOCTH, CBSA3AHHBIX C HAOMIOJACHHEM M OOBSICHCHHEM XUMHUYECKOTO JKCIEPUMEHTA, COOJIFOJACHHEM IPaBUII

0e30MmacHOT0 O0pAIEHHS C BEIECTBAMH.

Hapsiny ¢ stuM, conepkarenbHas XapaKTEepUCTHKA LEJed M 3aJad W3ydeHUs MpeaMeTa B MporpaMMe IO XMMHHM YTOYHEHAa M CKOPPEKTHUPOBAHA B
COOTBETCTBUH C HOBBIMH IMPHOPUTETAMH B CHUCTEME cpelHero oodmiero oOpasoBaHus. CeroiHs B INPENoJaBaHUM XMMUU B OOJBIICH CTENEHU OTAAETCS
IpeIoYTeHUuEe MPAKTUYECKOW KOMIIOHEHTE COJEepKaHUs O00y4yeHHs, OpPUEHTHPOBAHHON Ha MOJTOTOBKY BBITYCKHUKA 0O0Ie00pa3oBaTelbHON OpraHu3aluiy,
BJIQJICIOIIETO HE HA0OPOM 3HAHMH, a (PYHKIIMOHAIBHOW ITPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U YMEHHUSIMU aKTUBHOTO TIOJYYCHHUS 3HAHUN U MPUMCHEHUS UX B
peanLHoﬁ KU3HU I PCIICHUA MMPAKTUYCCKUX 3a1a4.



B cBs3u ¢ 3TUM npu u3ydeHuu npeameTa « XUMHs TOMUHHUPYIOIIee 3HaYeHUe MPUOOPETAIOT TaKKe eI U 3a/1a4H, KaK:

ajanrtanus OOydJarolmMXcs K YCIOBHSM TUHAMUYHO Pa3BHBAIOMICTOCS MHUpPa, (OPMUPOBAHHE WHTEIICKTYadbHO DPAa3BUTOM JIMYHOCTH, TOTOBOM K
€caM000pa30BaHuUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAlIUSIX, CBA3aHHBIX C BELIECTBAMHU
U UX IPAMCHCHUEM;

dbopMupoBaHre y OOydYarOIIUXCsl KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), MMEIOUIMX YHHUBEpPCAaIbHOE 3HAYCHHE JUIS Pa3IMYHBIX BHJIOB
JESTEIIbHOCTH: PEIICHUs MPo0IeM, MOMCKa, aHaIu3a U 00padoTKu MHPOPMAITUHU, HEOOXOIUMBIX I IPUOOPETCHHSI OTBITa ACSITEILHOCTH, KOTOpask 3aHUMAaET
BaXHOE MECTO B MIO3HAHUU XUMHH, a TAKXKE ISl OLEHKU C MO3UIUI IKOJIOTUYECKO 0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB HA
OpraHu3M 4YeJOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MO3HABATENIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH O0YYaromMXCsi: CIOCOOHOCTH CaMOCTOATEIBHO MPUOOpETaTh
HOBBIC 3HAHUS 10 XUMHUHU B COOTBETCTBUH C KU3HCHHBIMH MTOTPEOHOCTSIMH, HCIIOJIB30BATh COBpEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJIOTUH IS TIOMCKA U aHAIIN3a
yueOHOI U HAyYHO-TIOMYJISIPHON HHPOPMAIIUN XUMHUYECKOTO COJIEPIKAHNUS;

dbopMUPOBaHUE W PA3BUTUE Y OOYUAFOIIUXCS ACCOIMATHBHOTO M JIOTHYECKOT'O MBIIIUICHHUS, HAOIOAaTeIIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPBIC
0COOCHHO HEOOXOMMBI, B YaCTHOCTH, MPH TUIAHUPOBAHUU U TPOBEACHUH XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE y OOYYArOIIMXCs yOSKIEHHOCTH B T'yMAaHHCTHYCCKOW HAINPABICHHOCTH XWMHH, € BRXHOW PONHM B PEIICHUH TJIOOATBHBIX MPOOIEM
paIMOHATBHOTO MPHUPOAONOIB30BAHUS, MOMOJIHEHUS SHEPreTHYECKHX PECYpCOB M COXPAHEHHS MPUPOIHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTU
OCpeKHOT0 OTHOIICHUS K MPHUPOJIE W CBOEMY 3J0POBBIO, a TaKXKe NMPUOOPETCHHUS OIBITA MCIOJB30BAHUS TOMYYSHHBIX 3HAHWHA IS MIPUHATHS TPaMOTHBIX
pellIeHui B CUTYaIUsX, CBA3AHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B y4ueOHOM 1u1aHe cpemHero o0miero oopa3oBaHusl MpeaMeT « XUMuUs» 0a30BOTO YPOBHS BXOJIUT B COCTaB MPEIMETHOM 00siacTu «ECTeCTBEHHO-HAYYHBIE
PEIMETHI».

OO1mee 9nciIo 4acoB, OTBEIEHHBIX JIJIST M3YyYCHUS XUMUH, Ha 0a30BOM YpOBHE CpeaHEro o0Iiero oopasoBanus, coctarisier 68 yacos: B 10 kimacce — 34
yaca (1 gac B Henento), B 11 knmacce — 34 gaca (1 yac B Heziento).

COILEPKAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer OpraHUYECKON XUMHH: eé BO3HHUKHOBEHIUE, pasBuTHE " 3HAUEHUE
B IIOJIyUEHUHU HOBBIX BEIECTB M MarepuayioB. Teopusl cTpoeHus opraHuueckux coeauHeHuit A. M. BytiepoBa, e€ ocHoBHbIE MOJ0KeHUS. CTPYKTypHBIE
dbopMyIbl opraHuveckux BeriecTs. ['oMonorus, nzomepus. XuMudeckas CBsI3b B OpraHMYECKNX COCTMHEHUSIX — OJJUHAPHBIE U KpPATHBIC CBS3H.

[IpencraBienue o kiaccuuKaluy opraHMueckux BemiecTB. HoMeHknaTypa opraHM4ecKiX COeIUHEHHUH (CUCTeMaTUyecKas) U TPUBUAIbHBIE Ha3BAHUS
BAKHEUIINX MPEJICTABUTENEH KJIACCOB OPraHUYECKUX BELIECTB.

OKCIepuMEHTAIbHbBIE METO/Ibl U3YYEHUS BEIIECTB U UX IPEBPAIICHUN: O3HAKOMIIEHHE ¢ 00pa3iaMi OpraHMYeCKUX BEIIECTB U MaTepualaMy Ha X OCHOBE,
MOJICIUPOBAHNE MOJIEKYJ OPTaHHYECKUX BEIIECTB, HAONIOJEHUE M ONMKCAHHE JIEMOHCTPALMOHHBIX OIBITOB 0 MPEBPAILCHUIO OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuU (TUTaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUN psii. MeTaH U 3TaH — MPOCTEHIINe MPEeJICTaBUTENHN aTKAHOB: (U3NYECKHE U XMMHUYECKHE CBOICTBa
(peakiuy 3aMeIIeHus] ¥ TOPEeHNs ), HaX0XKJICHUE B TIPUPO/IE, MTOTyUYeHHE U IPUMEHEHUE.




AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psil. DTUIICH M MPOIMUJIEH — MPOCTEHIITNE TTPEICTABUTENIN AJIKCHOB: (PM3UYECKHE U XMMUIECKHUE CBOKWCTBA
(peakuuu ruIpupOBaHUs, FAJIOT€HUPOBAHMSL, TUAPATALIMM, OKUCIICHNS U IOJUMEPU3ALMN), IIOJTYyYEHUE U IPUMEHEHNUE.

Ankanuensl: OyramueH-1,3 u wmetunOyraamen-1,3: cTpoeHue, BaKHEHIIME XWMHUYECKHE CBOWCTBa (peaknus mnonumepu3anuu). I[lomydenne
CUHTETHUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psAll. AIIETUIICH — MPOCTEHIINI NPEACTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, PU3UUYECKUE U
XUMHUUYECKHE CBOMCTBA (peaKLMy THAPUPOBAHMS, FTAJIOTEHUPOBAHUS, THIpaTallui, TOPEHHUS ), IOJIYyUEHHE U IPUMEHEHNUE.

Apensl. beHsomn: cocras, crpoenue, Gpu3nuecKrue i XuMHUUECKHe CBOMCTBA (PeaKIMy raJJoreHUPOBAaHUS U HUTPOBAHUS ), TOJy4YEHUE U IPUMEHEeHHE. 101yo:
cocmas, cmpoenue, usudeckue U Xumuueckue C60UCMea (peakyuu 2al02eHUpOBAHUs U HUMPOBAHUs), NOayueHue u npumereHue. TOKCUIHOCTh apeHOB.
['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMHU, IPUHAJICKAIIUMHU K PA3JIMYHBIM KJIACCAM.

[IpupoaHble HCTOYHHUKH YriIeBOAOPOAOB. [Ipuponnblii ra3 u nomytHele HedTaHbIe Ta3sl. HedTh u e€ nmpoucxoxaerne. CrnocoObl nepepadoTku HedTu:
MEePEeroHKa, KPEeKUHT (TEpPMUUYECKUH, KaTaTuTUYecKuil), muponus. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHUE B IPOMBIIIJICHHOCTH U B ObITY. KamMeHHbIi
YTOJIb ¥ TIPOYKTHI €T0 MepepadoTKH.

DKCrepUMEHTAIbHbBIE METO/IbI U3YUEHUS BEIIECTB U X MPEBPAILIEHUH: O3HAKOMIIEHHE ¢ 00pa3liaMu IIacTMAcC, KaAy4yKOB U PE3UHBI, KOJeKuu «HepTo»
U «YTOJbY», MOACTHPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U TaJOr€HOIPOU3BOIHBIX, MPOBEACHNE NPAKTUYCCKON Pa0OTHI: MOIyYSCHHE STHIICHA M M3YyYCHHE €ro
CBOWCTB.

Pacuérnble 3aauu.

Boruncnenus mo ypaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO BEIIECTBA MM MPOAYKTa PEaKIHH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOJHBIX BEILECTB WU IPOJYKTOB PEAKIUN).

Kuciaopoacoaep:kamme oprannyeckue coeInHeHUs

[IpenenbHpie OHOATOMHBIE CHUPTHL. METAaHOJI M ATAHON: CTPOCHHUE, (PU3MUECKHMEe M XMMHUYECKHE CBOWCTBA (pEaKkIMH C aKTUBHBIMH METAJJIAMH,
raJloreHOBOJI0OPOJIaMH, TOPEHHUE), IpUMeHeHrne. BogopoaHblie cBA3M MeX 1y MOJIEKyJIaMH CIUpTOB. JlecTBHE METaHOIa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaTtoMHbl€ CIUPTHL. DTUIIEHTJIMKOIb U TJIMLEPUH: CTPOEHHE, PU3NYECKHE U XMMUUECKHE CBOWCTBA (B3aUMOJIEHCTBUE CO IIETOYHBIMU METAJUIaMH,
Ka4yeCTBEHHasl peaKiis Ha MHOTOaTOMHbIe cupThl). [leiicTBue Ha opranusM yenoBeka. [I[ppumeHeHne riuuepuHa U 3TUIEHTITUKOJIS.

@DeHoJI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U XUMHUEcKHe cBoiicTBa. TokcuuHOCTh peHona. [Ipumenenue denomna.

Anbnerunpl U kemonvl. OpMaIbIEruj, aleTanbIerul: CTpoeHue, GU3NUYEeCKue U XMMHUYECKHE CBOMCTBA (pEeakIMM OKUCIEHUS U BOCCTAHOBIICHMS,
KayeCTBEHHbBIE PEAKIINH ), TIOTyYEeHHE U IPUMEHEHHUE.

OHOOCHOBHBIE TpeiebHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasl KUCIOTHI: CTPOCHUE, (PU3NYECKHE U XMMHUYECKHE CBOICTBa (CBOWCTBA,
oO11ye A7 Kjlacca KUCJIO0T, peakus dTepuduKaiim), mojiyueHue u npumeHenne. CreapuHoBast M 0JIEMHOBAs! KMUCJIOThI KaK IPEJCTABUTENH BbICIINX KapOOHOBBIX
KHCIIOT. MblJ1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOOIIEe JeHCTBUE.

CrnosxHble 3(hUpbl Kak TPOU3BOHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 cinoxubix 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonorndeckas
POJIb )KUPOB.

VYrneBoabl: cocTa, KiaccuuKaluus YriaeBoaoB (MOHO-, IW- W Tojucaxapuibl). [7roko3a — mpocTedmuii MoHOcaxapul: OCOOEHHOCTH CTPOECHHS
MOJIEKYJIBI, (pU3MYECKHE W XUMHYECKHE CBoicTBa (B3ammoseiictBue ¢ ruapokcuaom memu(ll), okucienme ammuadHbiM pacTBopoM okcuna cepeopa(l),
BOCCTAHOBJIEHHE, OpOKEHHE TIIFOKO3bl), HAXOKJCHHE B IPUPOJE, IPUMEHEHne, Onosnorunyeckas poib. @orocunte3. Opykro3a Kak H30Mep TITIOKO3BI.

Kpaxmain n nemnonos3a kak npupojHsle nonuMepsl. CTpoeHne Kpaxmaina ¥ LeJToa03bl. PU3NYecKue U XUMUYECKUE CBOMCTBA Kpaxmaia (THJIpous3,
KayeCTBEHHasl peaklus ¢ HOJIOM).

OKcliepUMEeHTaIbHbIE METO/Ibl M3YUYEHHUS BEIIEeCTB U MX NPEBPALlCHU: NMPOBEACHNE, HAOIIOIEHHE U ONKUCAaHUE J€MOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCIIEHHE 3TaHosa okcuioM Meau(1l)), MHOroaToMHBIX CIUPTOB (B3aUMOJICHCTBUE TIIMIEPUHA C




ruapokcuaoM meau(Il)), anpaernnoB (okuciaeHUE aMMUAaYHBIM pacTBopoM okcuna cepedpa(l) u rumpoxcuaom meau(Il), B3aumoaenicTBre Kpaxmaia ¢ HOJ0M),
IIPOBEJCHHUE NTPAKTUYECKONU pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1aun.

Bbruuciienus no ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00béMa, KOIMYECTBA HCXOJHOTO BEIIECTBA MJIHM MPOAYKTA PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MM MIPOJYKTOB PEAKIUN).

A3zoTCoaepIKaIe OpraHuvdecKue COeTMHEHHS.

AMUHOKHUCIOTBI Kak aM@oTepHble OpraHudyeckue coeauHeHus. Du3nMueckrue M XHUMUYECKHME CBOWCTBA AMHUHOKHCIOT (HAa MHpUMepe TJIUIMHA).
Buonornyeckoe 3HaueHNEe aMUHOKUCIOT. [lenTupl.

benku kak mpupoHbIE BHICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuyHas, BTopuyHas U TPETUUHAS CTPYKTypa OenkoB. XUMHUYECKUE CBOMCTBA OEIKOB:
THJIPOJIN3, JCHATYpalts, KAYeCTBCHHbBIC PEaKIIMH Ha OCJIKH.

OKCIepUMEHTAIbHbBIC METO/IbI M3YYEHUS BEIIECTB U MX MPEBPAIICHUN : Ha0II0IeHNEe U ONUCaHKEe JIEMOHCTPAIIMOHHBIX OIBITOB: A€HATYpalus OeIKOB IpU
HarpeBaHWM, [IBETHBIC PEAKIIUHU OCIIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OCHOBHBIC TIOHATUS XWMHUH BBICOKOMOJIEKYJSIPHBIX COCIMHEHUIH: MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNHU, CPEIHSs
MoJeKyIsipHasi Mmacca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHUHN — IMOJIMMEPHU3aIUs U MOJTUKOH ICHCAITHS.

DKcliepUMEHTAIbHbIC METO/IbI M3YYEHUS BEIIECTB M UX MPEBPAIIEHUI: O3HAKOMIICHHE ¢ 00pa3IiaMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeIMETHBIE CBS3H.

Peanu3anus MeXIIpeIMETHBIX CBSI3eH MPU U3YUYEHUU Opranndeckoil xumuu B 10 Ki1acce oCyIecTBIsIeTCs Yepe3 UCIOIb30BaHNe KaK OOIINX €CTeCTBEHHO-
HAYYHBIX TIOHSATHH, TaK ¥ MMOHATUH, SBISIOMIMXCSI CHCTEMHBIMH TSI OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO1e ecTeCTBEHHO-HAy4YHbIE TOHATHS: SIBJICHUE, HAayuyHbIH (DakT, TMIIOTE3a, 3aKOH, TEOpHUs, aHaJIM3, CHHTE3, Kiaccu(uUKalus, MepHUOAUYHOCTb,
HaOJr0/IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

dusmka: Marepus, SHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKYia, YHEPreTUUYECKUH YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa,
(du3HYECKUE BEIIMUUHBI U €IMHUIIBI HX U3MEPCHUS.

buonorus: knerka, opranusm, ouocdepa, oOMeH BelIecTB B OpraHusMe, GOTOCHHTE3, OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€NKH, YrieBOJbl, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexXHONOTHs: MUAIEBBIE MPOTYKTHI, OCHOBBI PAIIHOHAILHOTO MUTAHMUS, MOIOIIHE CPE/ICTBA, JICKAPCTBEHHBIE M KOCMETHYECKHE MPerapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3ylbTaTaM OCBOEHHUS OOYYarOIIMMHCS IMPOrpaMM CpelHero olmiero oOpa3oBaHMsl (JIMYHOCTHBIM,
METaIrpeIMETHbIM U MpeIMeTHbIM). HayuHo-MeTouueckoil OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CpETHEro OOIIero
00pa30BaHUs SIBISIETCS CHCTEMHO-/IESITEIbHOCTHBIN MOIXO/.



B cooTBeTcTBUU C CUCTEMHO-JEATEIBHOCTHBIM MOJIX0JIOM B CTPYKTYpE JTMUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHusl BBIJCICHBI CIEIYIONINE COCTABISIONINE:

0CO3HaHKE 00YUYAIOLIUMUCS POCCUICKON IPaKAaHCKOW UACHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[eJICHAIIPABJICHHOE PA3BUTHE BHYTPEHHUX YOEKACHHUM TMYHOCTH Ha OCHOBE KJIFOUYEBBIX [IEHHOCTEH U MCTOPUYECKUX TPaIuIuii 0a30BOM HAYKU XHUMUU;

TOTOBHOCTh U CIOCOOHOCTH 00yYarOIUXCs PYKOBOJICTBOBATHCS B CBOCH AEATEIHHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, IIPUCYIIIMMHU [EIIOCTHOM
CUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJIN4YUC NIPaBOCO3HAHUA SKOJIOTHYCCKON KYJbTYPBI U CHOCOGHOCTI/I CTaBUTb LCJIHU U CTPOUTDH KU3HCHHBIC IJIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS NMpeAMeTa «XHUMHUS» TOCTUTAIOTCS B €AMHCTBE y4EOHOW M BOCHUTATENLHOM AESITENbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYCCKUMHU, COLUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBCHHBIMHW HCHHOCTAMHU W HACATIaMU pOCCI/If/'ICKOI‘O rpaka1aHCkKkoro O6H_I€CTB21, IPUHATBIMU B
oOuiecTBe HOpMaMH U IpaBWJIaMU TOBEICHHS, CIIOCOOCTBYIOIIMMHU MPOIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBIICHUS JIMYHOCTH
oOyyJaromxcs.

JIndHOCTHBIE pPE3yJbTAThl OCBOCHHUS MpeaMeTa «XHUMHs» OTpaxaroT CHOPMUPOBAHHOCTH OIbITA [MO3HABATEIBHOW W MPAKTUYECKOW JIesTeNbHOCTU
00yJaOIIUXCs IO peaTu3aluy MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS .

0CO3HAHMSI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M 003aHHOCTEH, YBaKEHHS K 3aKOHY U TIPABOTIOPSIKY;

MPEJICTABICHUS O COLUATBHBIX HOPMAaX M MPaBUIaX MEKIUYHOCTHBIX OTHOLICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIbBHOCTU NP CO3AaHHUUN yT-I€6HI)IX IMPOCKTOB, PCIICHNUN yT-I€6HBIX U IIO3HABATCJIbHBIX 3a/ia4, BBIIIOJIHCHUU
XUMHYECKHUX IKCIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYIHX IIPU aHAIN3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NAaTPHOTHYECKOT0 BOCIIUTAHMUS:

ONEHHOCTHOI'O OTHOMICHUSA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTEUYECTBEHHOU XUMHUU,

yBa)KeHHSI K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS] XUMUU, OCO3HAHHS TOTO, YTO JTOCTHKEHHS HAYKU €CTh pe3yNbTaT
JIJIUTECIIBHBIX Ha6J'IIOI[eHI/II\/JI, KPOIIOTJIUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOI'O TpyJa y‘IéHBIX U IMPAKTUKOB;

MHTEpeca U MO3HABATENIBHBIX MOTUBOB B MOJYYSHHUH U MOCIEIYIOIIEM aHaau3e HH()OPMAILIUK O IEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOW 0T€4eCTBEHHOM
XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPAaBCTBCHHOI'O CO3HAHUs, STUYCCKOT'O IMOBEACHNA,

CIOCOOHOCTH OIICHUBATh CUTYyaIluH, CBSI3aHHBIE c XUMHYECKUMU SIBIICHUSIMH,
U IPUHAMATh OCO3HAHHBIE PELIEHUs, OPUEHTHUPYACH HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTHU OIIEHHWBATh CBOE MOBE/IEHUE M MOCTYIKHU CBOMX TOBAPUIIEH C MO3UIINNA HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUI ATUX
TIOCTYITKOB;

4) popMupoBaHUsI KYJIbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEeH 370poBoro u Oe3omacHoro odpasza >KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHMSI K COOCTBEHHOMY (PM3MYECKOMY U
NCUXUYECKOMY 370POBBIO;

coOJroIeHHsI TIPaBIIT 0€301TaCHOTO 00paIeHUs C BEIIECTBAMHU B OBITY, TOBCEHEBHOM KU3HU U B TPYIOBOH JCSITEIHHOCTH;

MOHMMAaHUS IEHHOCTH TIPAaBWJI MHAUBHIYaIbHOTO M KOJUIEKTHBHOTO O€30MaCHOTO TIOBEICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U KHU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUI U HENPUSITUS BPEAHBIX MPUBBIUEK (YIIOTPEOJIEHUS alIKOT0JIsl, HAPKOTUKOB, KypEeHUs);



5) Tpy10BOr0 BOCIIUTAHMSA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘-Ie6HO-HCCJI€I[OBaTeJIbCKOﬁ ACATCIIbHOCTH, O6IJ_IGCTBCHHO HOHC?)HOI‘/JI, TBOp‘-IeCKOﬁ U ApYrux BUax ACATCIbHOCTH,

YCTAHOBKHU Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COI[MATIbHOM HAMPaBICHHOCTH (B paMKax CBOETO KJlacca, IKOJIbI);

HHTEpeca K MPAKTHYECKOMY M3YYEHHIO MPOGECCHil pasIMuyHOro pojia, B TOM YHCIIEC Ha OCHOBE MPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XMMHH,

YBXKEHUS K TPYLLY, JIIOJSIM TPyla U pe3yJibTaTaM TPYI0BOM JAESTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAIBHOM TpaeKTopuH 00pa3oBaHus, Oyaylei npodeccuu u peanu3aiui COOCTBEHHBIX KU3HEHHBIX I1JIaHOB
¢ yu€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa,;

6) 3K0JIOrH4€eCKOro BOCIIUTAHUS

9KOJIOTMYECKH 11€7I€CO00Pa3HOTr0 OTHOIICHUS K IPUPOJIC, KAK HCTOYHHKY CYIIECTBOBAHMUS JKU3HH HA 3eMIIE;

IIOHUMAaHU s FHO6aJIbHOFO XapaKkTepa 3KOJIOTUYCCKUX HpO6JIeM, BJIMAAHUS SKOHOMUYCCKUX MTPOLIECCOB HA COCTOSIHUC HpHpOI[HOfI n COHHaﬂBHOﬁ CpCAabIl;

OCO3HaHUS HEOOXOJMMOCTH MCIIOIb30BAHUS JTOCTHXKEHUI XUMHH JIJIsl PELIICHHUS] BOIPOCOB PAIMOHATBHOTO MTPUPO/IOTIOIH30BAHUS,

AKTUBHOTO HETPUSATHS NCHCTBUH, MPUHOCSIINX BPEN OKPYKAIOMIEW MPHUPOIHON Cpeie, yMEHHs MPOTHO3MPOBATH HEOIArONMPHUATHBIC HKOJIOTHUYECKUE
HIOCJIC/ICTBHSI ITPEANPHUHUMAEMBIX ICHCTBHUI M IPEIOTBPAIIATh HX;

HaJIM4YUAg Pa3BUTOr0 SKOJOTHYCCKOI'0 MBIIJICHUA, IKOJIOTUYCCKOU KYJbTYpPbI, OIIbITa ACATCIBHOCTH DKOJIOTUYECKOU HAIpaBJICHHOCTHU, YMCHUA
PYKOBOJICTBOBATbCS. MMM B MO3HABATEIbHON, KOMMYHUKATHBHOW M COIMAIbHOM MPAaKTHKE, CIIOCOOHOCTH M YMEHHSI aKTHBHO MPOTHUBOCTOSTH HICOJIOTHH
xemopoOuwu;

7) IEHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOLIECTBCHHOM MPAKTHKH;

NOHUMAaHHsI CHEeIU(PUKA XAMHHM KaK HAyKd, OCO3HAHUS €€ poiu B (OPMHUPOBAHUH PAIHOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHHU IIEJTOCTHOIO
MMpeaACTaBJICHUA 00 OKpYyKaromeM MUPE KaK O CANMHCTBC NPUPOJALI U YCJIIOBCKA, B ITO3HAHUN ITPHUPOAHBIX 3aKOHOMCpHOCT€I‘/JI H pCUHICHUHA HpO6JICM COXpaHCHUA
IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COO0OM 3HAYMMOCTH XMMMHM JUIsl COBPEMEHHON HUBUIIM3ALMU: B €€ TYMaHUCTUYECKOW HAIlPaBICHHOCTH U BaXKHOM poOJIM B CO3JaHUU
HOBOW 0a3bl MaTepHalbHON KYJIbTYphI, PEIICHUU TIIOOATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPhEBOW, YHEPTETUUYECKOM, MUIIEBON H
9KOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEIULIMHBI, 00ECIIEYEeHUH YCIOBUH YCHEIIHOTO TPyAa U 3KOJOTHYECKH KOM(POPTHOW KU3HU KaKJIOTO YJeHa
o011ecTBa;

eCTeCTBeHHO'HaquOﬁ rpaMOTHOCTH: TIOHUMAaHUA CYIIHOCTH MCTOAOB IMO3HAHUA, UCIIOJB3YCMbIX B €CTCCTBCHHBIX HAyKax, CIIOCOOHOCTH HCIIOIB30BAaTh
NoJTydaeMble 3HAHUS U aHAIW3a U OOBACHEHHs SBJICHHHA OKPYKAIOIIEr0 MHpa W MPOHCXOISAIIMX B HEM H3MEHEHHH, YMEHHS JeiaTh 0OOCHOBaHHBIE
3aKJIFOYCHHUA HA OCHOBC HAYUYHBIX q)aKTOB N UMCIOIUXCA JAaHHBIX C TCJIbIO MOJYUCHUA TOCTOBECPHBIX BBIBOIOB,

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BATh XUMUYECKUE 3HAHUS TS PEIICHHS TIPOOJIEM B PEATbHBIX KU3HEHHBIX CUTYAIIHSsX;

UHTEpEca K MO3HAHMIO U UCCIIEI0BATENLCKOM IEATEIBHOCTH,

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CAMOOOPA30BaHKIO, K AKTHBHOMY TTOJTYYEHHIO HOBBIX 3HAHHI 110 XUMUH B COOTBETCTBHH C
JKNU3HCHHBIMU HOTpe6HOCT${MI/I;

HHTEpeca K 0COOCHHOCTSAM TPy/Ia B Pa3IMUHBIX cepax mpodhecCHOHATbHOMN e TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeMeTHbIe pe3yabTaThl OCBOEHHS yU€OHOT0 NnpeMeTa « XMMHUs» Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHMsl BKIIIOYAKOT:



3HaUYUMBbIC TSI (POPMHUPOBAHUSI MHPOBO33PEHHUS OOYYAIOIMIMXCS MEKIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIeHAYyYHbIC TOHSATHUS, OTpa)KarolInue
[[EJIOCTHOCTh HAYYHOW KapTHHBI MUpa M CHEHU(HUKY METOAOB IMO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, YHEPIHs, SBJICHUE,
MIpoIIecC, CUCTEeMa, HayYHbIN (DAKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICI0BaHNE, HAOII0IeHUEe, U3MEPEHUE, YKCIICPUMEHT U JPYTHE);

YHHUBEpCalIbHbIe Yy4eOHBIC IEHCTBUS (ITO3HABATEIIbHBIE, KOMMYHHKATHBHBIC, PErYJISTHBHBIC), obecreunBaromue (HopMupoBanue (HYHKIIMOHATLHOM
TPAaMOTHOCTH W COIMAIIBHONW KOMITETCHIIMH O0yJarOIINXCs,

CIIOCOOHOCTh O0YYarOMIMXCsl UCIOIb30BaTh OCBOCHHBIC MEKIUCIUILUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHHUBEpPCaJIbHbIC y4eOHBIC NEHCTBUS B
MO3HABATEJIbHON U COIMAIbHOW MTPaKTHKE.

MertanpenmMeTHble pe3yJabTaThl OTPAXKAIOT OBIAJCHHE YHHBEPCATbHBIMH YYCOHBIMH ITO3HABATECIHHBIMA, KOMMYHHKATHBHBIMA W PETYJISTUBHBIMH
NEUCTBUSIMU.

OBJIaIIeHHe YHUBEPCAJIbHBIMHA y‘{eﬁﬂbIMl/I NMo3HaBaTeJIbHbBIMU HEﬁCTBHﬂMH:

1) 6a3oBbIe JIOrHYecKHe 1eMCTBUSA:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTM3UPOBAThH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTIpeAeIATh LENH JeSTeIbHOCTH, 3a]1aBasi MapaMeTPbl M KPUTEPUH UX JTOCTHXKEHHUS, COOTHOCUTH PE3yNbTAThI IEATEIHbHOCTHU C MOCTABICHHBIMH IIEJISIMU;

HCII0JIB30BAaTh IIPpHU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTMYCCKOI'0 MBIIJICHHUS — BBIACIIATD XapaKTCPHBIC IIPHU3HAKU HOHATHHU U YCTaHABJIMBATb UX B3aNMOCBA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHUS U1 OOBSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHMIA

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUUN IJIA KJIaCCI/I(l)I/IKaIII/II/I BCUICCTB U XUMHUYCCKUX peaKHHﬁ;

YCTaHABJIMBATb NPUYHUHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbBIMU SAIBJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, M0 aHAJIIOTHUU), BBISBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PacCMaTPUBAEMBIX
SIBJICHUAX, (1)OpMy.]'H/Ip0BaTB BBIBOJIbI U 3aKJIFOUYCHUS,

MPUMEHSTh B TPOIECCE MO3HAHWSA, MCMOJIb3YEMbIe B XUMUU CHMBOJIMYECKHE (3HAKOBBIE) MOJENHW, MPeoOpa3oBhIBATh MOJAENbHBIC MPEACTABICHUS —
XUMHUYECKHUH 3HAK (CUMBOJI) DJIEMEHTA, XUMHUYeCcKas (popmyrna, ypaBHEHHE XUMUYECKOW peaklui — MPU PEeLIeHUN y4EOHbIX MO3HABATEIbHBIX U MPAKTUUYECKUX
3a/1a4, MPUMEHITh Ha3BaHHBIE MOJICIbHBIE MPECTABICHNUS I BBIIBICHHS XapaKTePHBIX MPU3HAKOB U3yUYaEeMBbIX BEIIECTB U XUMHUECKUX PEAKIIUN.

2) 6a3zoBbIe HCCIeA0BaTENbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHil;

(GopMyITUPOBATH TENTN U 33]]a9H UCCIICAOBAHUS, UCTIOIH30BaTh MOCTABIICHHBIC M CAMOCTOSTEIIEHO C(hOPMYITHpPOBAHHBIC BOIPOCHI B KAYeCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI 17151 (JOPMUPOBAHUS TUIOTE3HI MO TPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX CYXKICHUN;

BJIAZACTh HABbIKAMU CAMOCTOATCIIBHOI'O IJIAHWUPOBAHUA U IMPOBCACHHUA YYCHUYCCKUX SKCIICPUMCHTOB, COBCPIHICHCTBOBATh YMCHUSA Ha6J'IIO}IaTI) 3a X0I0M
mpolecca, CaMOCTOSTETFHO TPOTHO3UPOBATH €ro pe3yiabTaT, (OpMyIUpOBaTh OOOOIIEHHS M BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH pPE3yJIbTATOB
WCCJICJIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICITAHHON paboTe;

MPUOOPETATh OMBIT YICHUYECKOW UCCIEeI0BATEILCKON U TIPOEKTHOM EATEIBHOCTH, MPOSIBISITH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIEHOMY TTOUCKY
MCTOJOB PCHICHUSA NPAKTHUYCCKUX 3a7a4, IPUMCHCHHUIO Pa3JINYHbIX MCTOJIOB ITO3HAHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX HH(OpMAaLIUK (HaydHO-TIOMYJIIpHAs TUTepaTypa XUMHUYECKOI0 COJEpKaHus, CIIpaBOYHbIE TOCOOUS, peCypChI
WNurepuera), aHann3upoBaTh HHGHOPMALIMIO PA3IMYHBIX BUIOB U (hOPM MPECTABICHUS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTHBOPEUNBOCTD;

bopMyIHpOBaTh 3aMPOChl U MPUMEHATHh PA3JIMUHBIE METOJIBI MPH TMOUCKE U 0oTOOpe MHPOpMAIMU, HEOOXOAMMOM JIJIsi BBHITIOJIHEHHS y4EOHBIX 3a/1ad
ONPEAECIEHHOTO THIIA;



pUOOPETATh ONBIT UCIIOIF30BaHNS HH)OPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BEIOMPATh ONTUMAIIbHYIO (hOpMY IpeCcTaBiIeHNs HHPOPMALUU (CXeMbl, rpadUKu, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTHE);

UCIIONIb30BAaTh HAYYHBIH S3bIK B Ka4eCTBE CPEACTBA IMPH pPadOTe C XUMHYECKOM HH(pOpMaIMeil: NMPUMEHSTh MEXIpeaMeTHbe ((U3UUECKHe MU
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpbl, HOMEHKIIATYPY;

UCTIONIb30BaTh U IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATIISHOCTH.

OB.]'[a}IeHI/Ie YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU e CTBUSIMM

3a/1aBaTh BOIIPOCHI 10 CYLIECTBY o0cyxnaemMon TEMBI B xoJe Juanora
W/WIA TUCKYCCHUU, BBICKA3bIBATh UieU, (OPMYIUPOBATH CBOM MPEAIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS TPEIJIOKEHHOM 3a/1a4H;

BBICTYINIATh C MPE3CHTAIMECH PE3yJbTaTOB IO3HABATEIBLHON JIEATEILHOCTH, IMOJYYCHHBIX CaMOCTOSITEJIHBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPHU
BBIMOJTHEHUH XMUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOWCTB M3Yy4aeMbIX BEIIECTB, peaqu3alud y4eOHOro IMPOeKTa U
dbopmynupoBaTh BBIBOJIbI
0 pe3yJibTaTaM MPOBEAEHHBIX UCCIIEIOBAaHUI MMYTEM COTTIACOBAHMSI MMO3ULIMN B XOZe 00CYkK/IeHUsI 1 OOMEHAa MHEHUSIMH.

OBjaagenue YHUBEPCAJIBHBIMUA PETryJIITUBHBIMHA JeHCTBUSIMHU:

CaMOCTOSITENIHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO ITO3HABATENBbHYIO NEATENBHOCTD, ONpPEAEas €€ LEIM M 3aJa4d, KOHTPOIMPOBaTh U IO Mepe
HEOOXO/IMMOCTH KOPPEKTHPOBATh MpeaaraeMblil aJlropuTM JEHCTBUH INpH BBINOJHEHUMM Y4YeOHBIX M HCCIEN0BaTEIbCKUX 3a/ay, BbIOMpaTh Haubolee
3¢ pexTUBHBIN CIOCOO UX PEHIeHUs ¢ YYETOM MOJyUYEHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH JECATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasl XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUN O XUMHUECKOW COCTABIISIIOIEH eCTeCTBEHHO-HAyUYHOU KapTUHBI MUPA, POJIM XMMUHU B IO3HAHUU SIBICHUI NPUPOJIBI,
B (JOPMUPOBAHUU MBIIIJIEHUS U KYJIbTYPhI JINYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOUMOMN JIJIsl pEIIeHUs] MPAKTUYECKUX 3a]a4 U IKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpee;

BJIaJICHHE CUCTEMOM XUMUYECKUX 3HAaHUH, KOTOPask BKJIIOYAET: OCHOBOIIOJIArAlOIINE TTOHATHS (XUMHUUYECKHH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04Ka aToMa,
MOJIEKYJIa, BaJIECHTHOCTb, 3JEKTPOOTPULATENIbHOCTh, XUMUYECKasi CBsI3b, CTPYKTypHas Qopmyina (pa3BépHyTas M COKpall€HHAas), MOJb, MOJIIpHas Macca,
MOJISIPHBINA 00BEM, YITIEPOAHBIN CKeJeT, (YHKIMOHAIbHAS TPYINa, PauKal, H30MepHsl, U30MEPbI, TOMOJIOTUYECKUN PSJl, TOMOJIOTH, YTIIEBOAOPO/IbI, KHCIOPO
U a30TcojepiKalllie COECIUHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COECTUHEHHS); TEOPUU U 3aKOHBI (TEOpHUS CTPOECHHS
opranuveckux Bemiects A. M. byTiepoBa, 3aK0oH COXpaHEHHUsI MacChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHH; MUPOBO33pPEHUYECKHE 3HAHUS,
JeKaliye B OCHOBE MOHUMAaHMSI MPUYMHHOCTH M CHCTEMHOCTH XMMMYECKUX SIBJICHMH, (DaKTOJIOrMUecKue CBEIEHHUS O CBOWMCTBAxX, COCTaBe, MOJYyYEHUH U
0€301aCHOM HCITI0JIb30BaHUH BXKHEUIIINX OPraHMYECKHX BEIIECTB B OBITY U MPAKTUYECKOH IeATETbHOCTH YellOBEKa,



Cc(OPMHPOBAHHOCT YMEHHUH BBISBIIATh XapaKTE€PHbIC NMPU3HAKU MOHATUMN, yCTAaHABIUBATh UX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOLINE MOHATUS
IIPY OIIMCAHUU COCTaBAa, CTPOEHUS U MPEBpAILEHUI OPraHUYECKUX COETUHEHN;

c(OPMHPOBAHHOCTb YMEHUI HCIOIb30BATH XUMUUECKYIO CUMBOJIMKY Ul COCTaBJIEHUS! MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIIEHHOM)
(GopMysT OpraHMYecKHUX BEIIECTB M ypPaBHEHUH XUMHUECKUX pPEaKLUi, M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPTaHHYECKUX BEIIECTB U WILIIOCTPAIMH HX
XMMHUYECKOI'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIUBATh MPHUHAJICKHOCTh M3YyYCHHBIX OPraHUYECKHUX BEIIECTB IO MX COCTaBY M CTPOCHUIO K ONPEACTIEHHOMY
KJIaccy/Tpynne CoeAMHEHUH (YriaeBoJOpObl, KUCIOPOA M a30TCOJAEpKalllue COECJUHEHHUs, BBICOKOMOJIEKYJIAPHBIE COEIMHEHHs), JaBaTh UM Ha3BaHUA I10
cucremarnueckoit Homenknarype (IUPAC), a Takyke npuBOAUTH TPUBHUAJIbHBIE HA3BAHUS OTAEJIbHBIX OPraHMUYECKUX BELIECTB (ITHIIEH, IPONMIIEH, allETHIIEH,
STWJIEHIJIMKOJb, TIULEPHH, (eHol, popMalbIerul, aleTalbIeruj, MypaBbUHas KUCIOTA, YKCYCHAas KUCIIOTa, OJIEMHOBAs KUCIIOTAa, CTEApUHOBAs KUCIIOTA,
IJII0K03a, GPYyKTO3a, Kpaxmall, 1eUII0103a, TIIHLUH);

c(OPMHUPOBAHHOCTb YMEHUS ONPEIEIIATh BUJIbl XMMUYECKOH CBSI3U B OPraHUYECKUX COEIMHEHMSIX (OIMHAPHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTH YMEHHSI TPUMEHSTH MTOJIOKEHHS TEOPHH CTPOCHUS Opranndeckux BemectB A. M. ByTiepoBa aist 00bsCHEHHS 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHMsI MAacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUYECKNE CBOMCTBA TUITMYHBIX [IPEICTAaBUTENEH Pa3IMUHBIX KJIACCOB
OpPraHMYECKUX BEIeCTB (MeTaH, 3TaH, TUJICH, IPOIUIIEH, alleTUIIeH, OyTaauen-1,3, metunoyraauen-1,3, 6eH3011, METaHOJI, TAHOJI, STHJICHTJIUKOJIb, TJIULIEPHH,
(eHoun, aneranpaeru, MypaBbuHas U YKCyCHasi KUCJIOTBI, III0K03a, KpaxMmall, LeJI0103a, aMUHOYKCYCHAsl KUCIIOTA), WIIOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXy HUIMH YPaBHEHUSMHU COOTBETCTBYIOLIMX XUMUYECKUX PEAKIMHA C UCIIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHHKH YIIIEBOJOPOIHOTO CHIPhS (HE(Th, MPUPOAHBINA Tra3, Yroyb), CIOCOOBl UX TEpPepaboTKH U
IPaKTUYEeCKOe IPUMEHEHHE MTPOAYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUI MTPOBOJAUTH BBIYUCICHUS 110 XUMUYECKUM YPAaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA UCXOAHOIO BEIIECTBA WM IMPOAYKTa
peakuuu 1o U3BECTHBIM Mmacce, 00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELIECCTB
WM NIPOJYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHUH BIIJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO MMO3HAHUS, UCIOJIb3YEMBIX B XMMUU MPU U3YYEHUHU BEIIECTB U
XUMHUYECKHX SIBICHUHN (HAOJI0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIETTMPOBAHNUE), UCIIOIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JJISl IPUHATHS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

c(OpMHPOBAHHOCTh YMEHUN COOJIOATh IIPABUJIA MIOJB30BAHUS XMMUUECKON MOCYA0N 1 1a00paTOpHBIM 000py/I0BaHUEM, a TaKXkKe MpaBuiia oOpaleHHs
C BEILIECTBAMHU B COOTBETCTBHH C MHCTPYKLUSAMHU I10 BBITIOJIHEHHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH IIIAHUPOBATH U BBIIOJIHATH XUMUYECKUHN SKCIIEPUMEHT (IIPEBpaIeHNs OPraHUYECKUX BEIECTB ITPU HarpEeBaHUH, TOTYyYEHHE
JTHJIEHA U U3YyYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEaKIMU OPraHWYECKHX BEIIECTB, JIeHATypalus OCIKOB MpH HarpeBaHWH, LBETHbIE PEAKIMU OENKOB) B
COOTBETCTBUHU C TMpaBUJIAMH TEXHUKH OE€30MacCHOCTH IpU OOpallleHUH C BelIeCTBaMU M JIabopaTOpHBIM O00OpYAOBAaHUEM, NPEACTABIATH PE3YJIbTaTh
XMMHUYECKOT0 KCIIEPUMEHTA B (popMe 3amicy ypaBHEHUI COOTBETCTBYIOLINX pPeakUuil 1 (hOpMyIHpPOBATh BBIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUIN KPUTHYECKH aHAJIM3UPOBATh XMUMHUYECKYI0 HH(GOpPMAIMIO, MOJy4aeMyl W3 pa3HbIX HCTOYHHMKOB (CpEICTBAa MacCOBOM
uHpopmanuu, UHTepHET U Apyrux);

C(OPMHPOBAHHOCTb YMEHMI COOJIIOAATH MTPaBUJIa HKOJOTHYECKHU LIEIeCO00Pa3HOro MOBEAEHUS B ObITY U TPYAOBOW JIEATEIBHOCTH B LIETISAX COXPAHEHUS
CBOETO 3[I0POBbSl U OKPY’KAIOLIEH MPUPOAHON Cpellbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA JKUBBIE OPraHU3MBbI OIPENEIEHHBIX OPraHUYECKUX BEIIECTB,
noHumast cMbicit nokazatesns [1/1K, nosicHsTh Ha mpuMepax crocoObl yMEHbIIEHUS U MPEA0TBPAILEHUsI UX BPEAHOIO BO3JICHCTBHS Ha OpraHU3M YeJIOBEKa;

JUIs 00YYaIOIIMXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI: YMEHHE NMPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/AAX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUIA;



JUTSL CIICTIBIX W CJIA00BHUAIIUX OOYJArOIIUXCS: YMEHHUE HUCIIOIh30BaTh PEIbe(hHO-TOUCUHYIO cHCTeMy 00o3HaueHui JI. bpaitist mis 3anmucu XUMHUYEeCKUX

bopmyot.
TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
Ne HaumenoBanue pa3zienoB U TeM nporpaMmbl KommuectBo wacos DOnexTpoHHbIE (ITUPPOBEIC)
n/m Bcero| Konrposbabie [IpakTryecKue obpasoBatenbHbIe PeCypChl
paboThI paboThI
‘Pa:men 1. Teopernyeckne 0OCHOBbLI OPraHM4YecKOil XUMHH ‘
1.1 |[Ipenmer oprannyeckoil xumuu. Teopus cTpoeHUs 3
opranndeckux coequuenuit A. M. byrineposa
‘I/ITOFO 0 pasaeny H 3 H ‘
‘Pamen 2. Yri1eBog0pOaAbI ‘
‘2.1 HHpeILCJH)HI)Ie YTII€BOJOPOABI — aJKAHbI H 2 H H H ‘
‘2.2 HHereI[eJH)HI)Ie YTIE€BOJOPOAbL: aJTKEHBI, AJIKAIUEHBI, aTKUHBI H 6 H H 1 H ‘
‘2.3 HApOMaTI/IquKI/Ie YIJI€BOJIOPOAbI H 2 H H H ‘
‘2.4 HHpI/IpO,Z[HbIe MCTOYHUKH YTJIEBOJOPOJIOB U UX IepepaboTka H 3 H 1 H H ‘
‘I/ITOFO 0 pasaeny H 13 H ‘
‘Pamen 3. Kucsiopoacoaep:xaniue opraHu4ecKkue CoeJHHeHUs ‘
‘3.1 HCHI/IpTBI. denon H 3 H H H ‘
‘3.2 HAJ‘ILI{@FHI{H. Kap6onoBsie kucnotsl. CinoxHbIE d3PUPBI H 7 H H 1 H ‘
‘3.3 HYFHGBOHH H 3 H 1 H H ‘
‘I/IToro 10 pa3jeiny H 13 H ‘
‘Pamen 4. A3oTcoaep:kamye OpraHudecKue coeIMHeHUus ‘
‘4.1 HAMI/IHH. AMMHOKHUCIOTHI. benku H 3 H H H ‘
‘I/ITOFO 10 pasfeny H 3 H ‘
‘Pasnen 5. BbICOKOMOJIEKYISIPHbIE COCAUHECHUS ‘
‘5.1 HHnaCTMaCCLI. Kayuyku. Bonokna H 2 H H H ‘
‘I/ITOFO o pazaeny H 2 H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 34 | 2 I 2 I |




IHOYPOUYHOE IINIAHUPOBAHUE

10 KJIACC
No Tema ypoxka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IIUPPOBHIE
n/n Beero| Konrponbsie || Ipaktiueckue | H3YICHHA o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
1 |[Ipenmer opraHuyeckoi XUMuUM, €€ BOSHUKHOBEHHE, pazButue u| 1
3HaYEHUE
2 ||[Teopus cTpoeHHSI OpraHUYECKHX COeTUHEHUH A. M. 1
bytnepoBa, € OCHOBHBIE MTOJIOKEHUS
3 |[IpencraBnenue o KiaccuGUKAIMM OPraHUICCKUX BEIICCTB. 1
Homenknarypa (cuctemMatuyeckasi) U TpPUBHAIbHbIE HA3BaHUS
OpPTaHUYECKUX BEUICCTB
‘4 HAJIKaHBIZ COCTaB M CTPOEHUE, TOMOJIOTUYECKHAN P H 1 H H H “ ‘
‘5 HMeTaH Y 9TaH — IPOCTEUIINE IIPEACTABUTENN AJIKAHOB H 1 H H H || ‘
‘6 HAJ‘IKGHHZ COCTaB U CTPOCHHUE, CBOICTBA H 1 H H H “ ‘
‘7 H3TI/IJ'ICH U TIPOITMJIEH — MPOCTEHIINE MPEICTABUTENN AIKEHOB H 1 H H H H ‘
8 |[[Ipaktuueckas pabota Ne 1. «[lonmydeHue sTuieHa U U3yuyeHHe 1 1
€ro CBOMCTB»
9 |[Ankaguensl. byraguen-1,3 u merunoyraguen-1,3. [lonyuenue 1
CHUHTETHYECKOT0 KayuyKa U Pe3HHbI
10 ||AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHUECKHIHA 1
psia. AlleTUIIeH — MpOCTeHIuii peICTaBUTENb aTKUHOB
‘11 HBLI‘{I/ICJICHI/ISI [0 YPaBHEHUIO XMMUYECKON peaKIiu H H H H H ‘
‘12 HApeHLI: 6eH3011 U ToNTyos1. TOKCHYHOCTh apeHOB H H H H H ‘
13 |lenetmdeckas CBSI3b YIIIEBOIOPOIOB, TPHHAIIIEKAIINX K
Pa3IMYHBIM KJ1accam
14 |[IpupojHbIE HCTOUHUKHU YTIIEBOJIOPOIOB: IPUPOIHBIN a3 U 1
MOMyTHBIE HEPTAHBIE ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu




Ne Tema ypoka KonnuecTBo yacos ‘ Hara DJNeKTPOHHBIE IIUPPOBBIE
n/n Beero| Konrponsabie || paktuueckue | H3YICHUA 00pazoBaTebHbIE PECYPChI
paboThI paboThI

15 |IIpupojHble HCTOYHUKHU YIIIEBOJOPOI0OB: IPUPOIHBIN ra3 u 1

HONYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ epepadboTKH
‘16 HKOHTpOJ'IBHa}I pabora 1o pazzaeny «YTIeBOI0POIbI H H 1 H H H
17 |IIpenenbHble OJHOATOMHBIE CIUPTHI: METAHOJI U 3TAHOJL.

BonoponHas cBs3b
‘18 HMHoroaTOMHLIe CIMPTHI: STUICHIJIUKOJIb U [NIMLEPUH H H H H H
19 ||®enoxn: cTpoeHHE MOJEKYIIb, PU3MUECKUE U XUMUYECKHE

CBOWCTBA, IPUMEHEHUE
‘20 HAJ‘ILILGFI/II{HZ (opmanpaerua U aneTaibaerua. AeToH H H H H “
21 ||OnHOOCHOBHBIE IpeAEIbHbIE KAPOOHOBBIE KHCIOTHI:

MypaBbHHAS U YKCYyCHas
22 |[[Ipaktmueckas padota Ne 2. «CBoiicTBa pacTBOpa yKCyCHOM 1 1

KHUCIIOTBI»
23 ||CteapuHOBas M OJIEMHOBASI KUCIIOTHI, KaK MPEICTABUTEIH 1

BBICHINX KapOOHOBBIX KHCIOT
24 |[MpL1a KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE 1

JIEUCTBUE
25 ||CrnoxxHbIE 2GUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 1

I'uaponns cnoXxHbIX 3¢pupoB
‘26 H)I(Hpm: TUJIPOJIN3, IPUMEHEHUE, OMOJIOTHYeCKasi poJib KUPOB H H H H H
27 ||[YrmeBonsl: cocTas, Kiaccudukanms. Baxknemme

IIPEJCTaBUTENHN: TIII0K03a, (PpyKTO3a, caxaposa
‘28 HKanMan U 1IeJUTI0JNI03a KaK MPUPOJIHBIE TTOJTUMEPhI H H H H H
29 |[KonTponbHas padoTa 1o pasnerny «Kuciopoacoaepxarine 1

OpPTraHUYECKUE COCTUHEHHS»
‘30 HAMI/IHBIZ METWJIAMUH U aHUJINH H H H H H
31 ||AMHHOKHCIIOTHI KaK aM(OTEepHbIE OpraHUYECKHE COSTMHEHNS,

ux Omonornyeckoe 3HaueHue. [lemtuapt
‘32 HBCJ‘IKI/I KaK [PUPOJIHBIE BHICOKOMOJIEKYIISIPHBIE COSMHEHNUS H 1 H H H H




Ne Tema ypoka ‘ KonnuecTBo yacos ‘ Hara DJNeKTPOHHBIE IIUPPOBBIE
/1 Beero|| Koutporsubie | Ipaktuueckue || H3Y4CHHA 00pa3oBaTelibHbIC PECYpPChI
paboThI paboThI
‘33 HOCHOBHBIC [IOHATHUSA XUMUH BBICOKOMOJIEKYIAPHBIX coem/IHeHHﬁ“ 1 “ “ H
34  ||OcHOBHBIE METOIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX
coequHeHui. [InacTmMacchl, kKaydyku, BOJIOKHA
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 | 2 |




