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HosicHuTe IbHAA 3alIUCKA

[Iporpamma o XuMuM Ha YpOBHE CpeAHEro o01ero oopaszoBanus pazpadorana Ha ocHoBe DeaepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoit ®enepanum», TpeboBaHUN K pe3ynbTaTaM OCBOCHHA (erepalibHOi 00pa30BaTENbHOM MPOrpaMMBbl CPEJHETO OOIIero
obopazoanus (POIlI COO), mpencraBneHHbXx B DenepalbHOM TOCYAapCTBEHHOM oOpaszoBarenbHOM craHgapre COO, ¢ yu€rom Konmenmmu
IpenojaBaHus yueOHoro npeamera «XuMush» B 00pa3zoBaTesbHbIX oprannzanuax Poccuiickoit @enepannu, peannsyromux OCHOBHbIE 00pa3oBaTesbHble
IIPOrpaMMbl, U OCHOBHBIX MNosioxkeHu «CTpareruu pa3BuTus BocnuTaHus B Poccuiickoit ®enepauuu Ha nepuon 1o 2025 roxa» (Pacnopsbxenue
[TpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.) OcHOBY MOIXOJ0B K pa3padOTKe MPOrpaMMEI TI0 XHMHH, K OTIPEICIICHHIO 00IIel CTpaTernu 00y4IeHuUs,
BOCITUTaHMS U Pa3BUTHUS 00ydaroluXcs CpeacTBaMu yueOHoro npeamera «Xumush» 1uist 10—11 kiraccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOHIIETITYaJIbHBIE
nonoxxeHust PI'OC COO o B3auMo00yCIIOBIEHHOCTH 1IeJIeH, COAep KaHUsl, Pe3yIbTaTOB 00yueHUs U TpeOOBAaHUM K YPOBHIO OJITOTOBKH BBITYCKHUKOB.
B cooTBeTCTBHM C IaHHBIMH TIOJIOKEHUSMH TIporpaMMa 1o XuMHHK (0a30BbIi YpOBEHb) Ha YPOBHE CpPEIHEro OOIMIero 0Opa3oBaHWs: yCTAaHABIMBACT
o0si3aTenbHOE (MHBAapUAHTHOE) MPEIMETHOE COJIEp)KaHHE, OTPEesieT KOJIMYECTBEHHBIE M KAaUueCTBEHHBIE €r0 XapaKTEPUCTHKH Ha KaXJIOM JTare
W3yUYEHHs TIPEMETa, IPeayCMaTPUBACT MPHHIIUIBI CTPYKTYPHUPOBAHUS COJICPKAHUS U PACIIPENICIIEHHS €ro 10 KjaccaM, OCHOBHBIM pasjiefiaM U TeMaM
Kypca;

TaéT pUMEpHOE pacrpeseicHre y4eOHBIX YacoB 10 TEeMAaTHYECKUM pa3/ielaM, PEKOMEHIyeT MPUMEPHYIO ITOCIE0BATEIBHOCTh W3YUCHHS
OTIENBHBIX TeM Kypca ¢ Y4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4YeOHOTO Ipollecca, BO3PACTHBIX OCOOCHHOCTEH
obyuaroruxcst 10—11 kmaccos;

TaéT METOAMUYECKYI0 WHTEPIPETAINIo IIeJie M3ydeHHs IpeaMeTa Ha yYpOBHE COBPEMEHHBIX NPHUOPHTETOB B CHCTEME CPEIHETO OOIIEero
o0pa3oBaHUs, COACPKATEIFHON XapaKTEPUCTHKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOM 00pa30BaTEeNbHON MPOTPAMMBI CPEIHETO OO0IIero
00pa3oBaHus (JMYHOCTHBIX, METANPEIMETHBIX, IIPEAMETHBIX), OCHOBHBIX BUA0B y4eOHO-II03HABATEIBHON AEATEIEHOCTU 00Y4arOLErocs o OCBOCHUIO
CoJiepKaHUs IpeaMeTa.

Xummuueckoe 00pa3oBaHME, IOJYy4aeMO€ BBIYCKHUKAMU 00Ie00pa30BaTEeNbHONM OpraHU3alluy, SBISETCS HEOThEMJIEMON 4YacThlO HX
oOpa3zoBaHHOCTH. OHO CITyXKHT 3aBEpLIAIOIIMM 3TAllOM PEeATU3alMi Ha COOTBETCTBYIOLIEM €My 0a30BOM ypPOBHE KIIIOYEBBIX LIEHHOCTEH, MPHCYLIUX
LIEJIOCTHOM cHCTeME XMMUYECKOro oOpa3oBaHUs. DTH ILIEHHOCTH KACalOTCs MO3HAHUS 3aKOHOB HPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUs M 0OLIEH
KyJbTYpbl YEJIOBEKa, a TAKXKe SKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3JI0pPOBbIO M IpPUPOAHOHN cpene. Peanusyercsa xumudeckoe
oOpa3oBaHue OOYy4YarOUIMXCS Ha YpPOBHE CpeJHEro obuero o0pa3oBaHUs CpeACTBaMH y4eOHOro mpeamera «XHMHA», COAEpP)KaHUE M MOCTPOCHUE
KOTOPOI'O OIpeJeNIeHbl B IPOrpaMMe IO XMMHUU C Y4ETOM CHEeUU(PUKH HAYKU XUMUH, €€ 3HAUE€HUS B MO3HAHUM IPUPOJBI U B MATEPUAIBHOM KU3HHU
oO1iecTBa, a TaKkKe ¢ y4€TOM OOLIMX LIeJed U NPUHIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpelHero oouiero oopa3oBaHus B
Poccuiickoit denepanyu. Tak, Hanpumep, npu GOpPMUPOBAHUM COAEP)KAaHUS MpeaMeTa «XHMHUsS» YUTEHBI CIEAYIOIINE IMOJIOKEHUS O crenupuke u
3HAYEHUU HAYKU XUMUH.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTpaeT 0coOyro pojib B COBPEMEHHOM LIMBUIM3ALIMH, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOM
KyJIpTypbl. OHa BHOCUT CBOM BKJIa/l B JOPMUPOBAHUE PALIMOHATIBHOIO HAYYHOI'O MBIIIJICHUS, B CO31aHUE LIEJIOCTHOTO MPEJICTaBICHHs 00 OKpYIKaIoIIeM
MHUpPE KaK O €JMHCTBE MPHUPOJIbl U YelIOBeKa, KOTopoe (OPMHUPYETCS] B XUMHUHM HAa OCHOBE NOHMMAaHHUS BEIIECTBEHHOTO COCTAaBa OKPYXKAIOIIEro MUpa,
OCO3HAHMS B3aMMOCBSI3U MEXIy CTPOEHHMEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMHU 00JaCTSIMU MpUMEHEHHs. TecHO B3auMOJeHCTBYs ¢ Ap yrUMHU
€CTECTBEHHBIMH HayKaMH, XMMHUs CTajla HEOThEMJIEMON YacTbi0 MUPOBON KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPyJAa U *KHU3HH KaxJI0ro
yiieHa obuiectBa. CoBpeMEHHasi XUMUsI KaK HayKa CO3UJaTeNIbHAs, KaK HayKa BBICOKUX TE€XHOJIOTHI HampaBjeHa Ha pelleHHe INoOalbHBIX Mpo OeM
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBO, IKOJOTHUYECKOM 6€30MaCHOCTH U OXPaHbl 37J0POBBSI.

B cooTBeTcTBHU ¢ 00IIUMH LIEISIMU U IPUHLIMIIAMU CpeHEro ooiiero oOpa3oBanus coaepkanue npeamera «Xumus» (10—11 kiacesl, 6a30BbIH
YPOBEHb H3Yy4Y€HHUS) OPUEHTHPOBAHO NPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY OOYYalOIIMXCs, HEOOXOIUMYIO MM JJs BBIPAaOOTKH



MHUPOBO33PEHUECKUX OPHEHTHUPOB, YCIICIIHOT'O BKJIIOYEHUS B KM3Hb COLIMYMA, MPOJODKEHUSI 00pa30BaHUsS B PAa3IUYHBIX 00JACTAX, HE CBA3AHHBIX
HEINOCPEACTBEHHO C XUMUEH.

CocCTaBnsIOMKUME TpeaAMeTa «XUMHUSD SBISIIOTCA 0a30BbIe Kypehl — «Opranuueckas XuMus» u «O0I1as 1 HeOpraHu4eckasi XuMus», OCHOBHBIM
KOMIIOHEHTOM COJICpKaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOI HAyKH: CUCTEMa 3HAHUI 110 HEOPTaHMYECKOW XUMUH (C BKIIOUCHHEM 3HAHUN U3 001Iei
XMMUH) U OpraHnuecKoi XuMuu. @opMHUpOBaHUE JAHHOMN CUCTEMBI 3HAHUH MTPU U3yUCHUH MPEIMEeTa 00eCIeYnBaAET BOZMOKHOCTh PACCMOTPEHH I BCETO
MHOT000pa3us BEIECTB Ha OCHOBE OOIINX MOHATHI, 3aKOHOB M TEOPUI XUMUH.

CrpykTypa conepxanus KypcoB — «Opraanyeckast xuMus» 1 «O0Imas 1 HeopraHmyeckasi XuMus» cOpMHpOBaHa B IPOTrpaMMe 10 XMUMHUH Ha
OCHOBE CHUCTEMHOTO MOJX0/1a K U3yYEHHUI0 y4eOHOro Marepuana u 00yciaoBiieHa HCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUU Ha ONPENECIIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKoi XMMUU BELIECTBA pacCMaTPUBAIOTCS HA YPOBHE KIACCUUYECKOM TEOPUH CTPOEHMSI OPraHu YECKUX
COEJIMHEHUH, a TaKkKe Ha YPOBHE CTEPEOXMMMUYECKUX M DJIEKTPOHHBIX HPEJCTaBICHUH O CTpOoeHMHU BellecTB. CBeneHuss 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHUU — OT YIJI€BOJOPOAOB JI0 CIOXKHBIX OMOJIOTHYECKH aKTUBHBIX COeMHEHUHN. B Kypce opraHndeckoil XUMHUU MOJTy4YaroT
pa3BuUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00111€r0 00pa30BaHus IEPBOHAYAIbHBIE ITPEICTABICHUS O XUMHUYECKOH CBSI3H, KJIaCCU(UKALMOHHBIX
MIPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMHUYECKON pPEaKIIHH.

[Tox HOBBIM yIJIOM 3peHHUs B IpeaMeTe «XUMHUsD» 6a30BOr0 YPOBHS paccMaTpHUBaeTCs U3yYEHHBIH Ha YPOBHE OCHOBHOT'O 001Iero oopa3oBaHUs
TEOpEeTUYECKUI MaTeprall U (aKTOJIOTUYECKUE CBEACHUS O BEIIECTBAX U XMMHUECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «O0Ias 1 HeopraHuyecKas
XUMHUS» OOy4aromMMCsl MPEI0CTaBIsIeTCsl BO3MOKHOCTh OCO3HATh 3HAUYEHHE MEPUOJINYECKOT0 3aKOHA C OOLIETEOPETUUYECKHX M METOJI0JIOTUYECKUX
MO3UIUH, TTy0’XKe TOHITh HCTOPUYECKOE N3MEHEeHUE (QYHKIIMM 3TOro 3aKoHa — OT 000011ato1el 10 0ObSICHSIOMIENH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX M MPUMEHEHUH, a TAKKE O XUMUYECKUX PEaKLUiX, UX
CYIIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs AoNoiHsAeTcs B Kypcax 10 u 11 kimaccoB ayieMeHTaMM COJIEpAKaHMS, UMEIOIUMU KYIbTYPOJIOTHYECKUI U
MPUKIAJHOM XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XMMUU C IPYTUMHU HayKaMH, PacCKpbIBAIOT €€ poJib B NO3HABATEIBHOM U
MIPAKTUYECKON JIEATEIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHMUIO YBA)XKEHUS K IPOLECCY TBOpYECTBA B OONACTH TEOPHUM M HMPAKTUYECKHUX
INPUIIOKEHUH XUMMH, IOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCA B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MpoOieMax, CBS3aHHBIX C XHMUEH,
KPUTHYECKH OCMBICIMBaTh HH(POPMALMIO M NPUMEHSTh €€ Iy IOMNOJHEHUS 3HAHUHM, PELICHHUS HWHTEUICKTYaJIbHbIX M 3KCIIEPUMEHTAJIbHBIX
HCCIIeIOBAaTENIbCKUX 3a/1a4. B 1enom conepxanue yueOHOro npenmera «XUMHs» JAaHHOTO YPOBHS M3Y4EHHs OPUEHTHPOBAHO Ha (OPMHUpPOBAHUE Y
oOyyaromuxcs MHUPOBO33PEHUECKONH OCHOBBI IJIsi MOHUMaHUsA (UIOCO(CKUX HIEH, TaKMX Kak: MaTepualibHOE €IUHCTBO HEOPraHWYECKOIo U
OpPraHU4ecKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHHUEM, MO3HABAEMOCTb IPUPOHBIX SIBJIECHUH ITyTEM SKCIEPUMEHTA U
peleHus IPOTUBOPEUUIl MeX /1y HOBBIMHU (DAKTaMU M TEOPETUUECKUMU MPEANIOCHUIKAMHU, OCO3HAHUE POJIM XMUMUU B PELICHUH HKOJOIMUECKUX IpoOiIeM,
a TaKKe npoodisieM cOepexeHns FHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHHsI HOBBIX TEXHOJIOTHI U MaTepHuasoB.

B nnane pemienus 3ajay BOCIUTaHMS, pa3BUTUS U COLUANIM3ALUMHN 00YYaIOLINXCSl IPUHATBIE TPOrpaMMOi IO XMMHHM MOAXO0/Ibl K OIPEIEeTICHHIO
COJiepKaHUs U TOCTPOCHHUS IpeAMeTa NpeaycMaTpuBaioT (OpMUpOBaHHE YHHUBEPCAIbHBIX Yy4EOHBIX AEHCTBUI, MMeEIOMMX 0a30BO€ 3HAYEHUE UL
pa3MYHBIX BMJIOB JIEATEIBHOCTH: pEIIeHUs NpoOjeM, MOMCKa, aHanmu3a U oOpabOTKM HMHGPOpMALUH, HEOOXOOUMBIX Ui MPUOOPETEHUs OIbITa
IIPAKTUYECKON U UCCIEA0BATENBCKON NEATEIBHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B MIO3HAHNN XUMMH.

B npaxTuke npenojaBaHus XMMUU Kak Ha YpPOBHE OCHOBHOI'O OOIIero oOpa3oBaHUs TaKk W Ha YpPOBHE CpeAHEro oomero o0pa3oBaHUs, MPH
OTIPECIICHUH COAEPKATEIbHON XapaKTEPUCTUKHU 1IeJIel U3y4EHMsI ITPEIMETa HANpaBICHUEM NIEPBOCTENICHHON 3HAYMMOCTH TPAIULMOHHO MPU3HAET CA
(opMupOBaHHE OCHOB XMMHYECKOH HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOHN NEesITeIbHOCTH YelOBeKa W KakK OJHOTO U3
KOMIIOHEHTOB MUPOBOM KyJabTypbl. C METOAMUYECKON TOYKM 3pEHMsI TaKOW MOJAXOJ K ONPENCIICHUIO LeJIe M3Y4EHHUs INpeaMeTa SIBISETCS BIIOJIHE
OTIPaBJIaHHBIM.

CornacHo JaHHOM TOYKe 3pEHHUS TTIaBHBIMU LIETSIMUA U3YYeHHS MpeaMeTa « XuMus» Ha 6azoBoM ypoBHe (10-11 ki1.) sBastOTCS:



(opMUpOBaHUE CUCTEMbl XMMUYECKHX 3HAHUN KaK BayKHEHINIEH COCTABIISIONIEH eCTEeCTBEHHO-HAYYHON KApTHHBI MUPa, B OCHOBE KOTOPOH1 JIeKaT
KJIIOUEBbIE MOHATHA, PYHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE M IOHUMAHHE CYIIIHOCTH JOCTYIHBIX 0000IIeH A
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEN UX pa3BUTHS U CTAHOBJICHUS;

(dbopMupoBaHUE U PA3BUTHE MPEICTABICHUHI O HAYYHBIX METO/IaX MIO3HAHKS BEIIECTB M XUMUYECKUX PEaKIUi, HEOOXOAUMBIX Il PUOOPETCHHS
YMEHHUM OPHUEHTUPOBATHCSA B MUPE BELLIECTB U XUMUYECKHUX SBJICHUI, UIMEIOIIUX MECTO B MPUPOJE, B IPAKTUUECKOMN U MOBCEAHEBHOMN KU3HU;

pa3BUTHE YMEHUHN U CIOCOOOB EATEIbHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U 0OBSICHEHUEM XUMHUUYECKOTO 3KCIIEPUMEHTA, COOJIIOICHUEM TTPaBUII
0€301acHOTO 00paIIeHus C BEIIECTBAMH.

Hapsiny ¢ 3TuM conepxarenbHas XapakTepUCTHKa LieJIed U 3aJjad U3y4eHUsI IPEMETa B IPOTpaMMe 10 XMMHUHM YTOUHEHA U CKOPPEKTUPOBaHa B
COOTBETCTBUHU C HOBBIMH IPUOPUTETAMHU B CUCTEME CpellHero oouiero oopazoBanus. CeroiHs B MpenojgaBaHUM XUMUU B O0JIbLIEH CTENEHU OTHaETcs
MPENNOYTEHNE MPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi OOy4deHMs, OpUEHTHPOBAHHOW Ha MOJrOTOBKY BBIIMYCKHHKA O0OI1e00pa3oBaTenbHON
OpraHM3aliy, BJIJICIOIIEero He Ha0OpOM 3HaHUH, a GYHKIIMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0AaMU U YMEHUSMHU aKTUBHOTO MOJY4YEHUS 3H aHUM
Y IPUMEHEHUS UX B PEAJIbHOM JKU3HM U1 PEIICHUS IPAaKTUYECKUX 3a/1a4.

B a10i1 cBsI3M npu u3ydeHuu npeamera « XUMus JOMUHUPYIOIee 3HaUeHHEe TPUOOPETaI0T TaKue LEeNu U 3a7a4u, Kak:

ajanranus oOydJaromuxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAOIIErOCcs MUpa, GOPMUPOBAHUE UHTEIIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM;

(dbopMupoBaHHe Yy 00y4arolUXCsl KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMITETEHI[MI), UMEIOIUX YHUBEPCAbHOE 3HaUCHHE JJISl pa3IMUHbIX BUJIOB
NeSITeIbHOCTH: PeleHus] mMpoOiieM, MOUCKa, aHaM3a U 00paboTku MHpOpMauK, HEOOXOIUMBIX JUIsl TPUOOPETEHUS ONbITa AESITEIbHOCTH, KOTOpas
3aHUMAaeT BaKHOE MECTO B IO3HAHUM XUMMH, A TAKKE JUI OLEHKH C TIO3HUIUI HKOJIOTMUECKON 0€3011aCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX
IIPOLIECCOB HA OPraHU3M 4eJIOBEKa U NPUPOJHYIO CPELY;

pa3BUTHE IO3HABATENIBbHBIX MHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEH OOydaromMxcs: CHOCOOHOCTH CaMOCTOSTENIBHO
IpUOOpeTaTh HOBBIE 3HAHUSA 110 XMMHH B COOTBETCTBHUHU C )KM3HEHHBIMU NOTPEOHOCTSIMU, UCIIOIb30BaTh COBPEMEHHBIE NH(OPMALIMOHHBIE TEXHOJIOT U1
IUIs1 TIOUCKA M aHaJIKM3a y4eOHOW U HayYHOIIOMYIApHON MH(POPMAIIMK XUMUYECKOTO COJIEP KAHUS;

(dbopMupoBaHHE U pa3BUTHE Y 00YYAIOLINXCS ACCOLMATUBHOIO M JIOTMUECKOTO MBILIUIEHHSI, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH,
KOTOpBbIE€ 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, IIPU IUIAHUPOBAHUU U NTPOBEJCHUN XUMHUECKOT0 SKCIIEPUMEHTA;

BOCIIMUTaHHUE y 00yJaroUIuXcsl yOeKIEHHOCTH B TYMaHUCTUYECKON HANpPaBJIEHHOCTH XUMMH, €€ BaXKHON POJIM B PELICHUH II00aIbHBIX IPOOIeM
palMOHAIBHOIO MPUPOIOTIONIB30BAHUS, TIONIOJHEHNS SHEPreTUUECKUX PECYPCOB U COXPAHEHHUs MPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMO CTH
Oepe’KHOro OTHOLIEHHUS K IPUPOJIE U CBOEMY 3[J0POBBIO, & TAKXKe IPUOOPETEHHS OIbITA UCII0JIb30BaHUS MTOTYyYEHHBIX 3HAHUH JJIs1 IPUHATHUS IPAMOTHBIX
PELICHNN B CUTYalUsIX, CBA3aHHBIX C XMMUYECKUMH SIBJICHUSMHU.

Lenu u 3anaun U3ydeHus npeamera « XUMHUs» MOITYYMWIH MOAPOOHYI0 METOIMYECKYIO MHTEpIpeTaLuto B paszene «llnanupyemsle pe3ynbTaThl
OCBOEHHMS NPOrpaMMbl IO XUMHUNY, Oi1aroaaps ueMy oOecreyeHo 4€TKOe MpeACTaBICHUE O TOM, KaKUe 3HAaHUsI U YMEHUS UMEIOT MPsIMOEe OTHOLIEHUE K
pean3an KOHKPETHOM LIEIH.

B yueOHOM mane cpeanero o6iero oopazoBaHus npeaMeT «XUMUs» 6a30BOr0 ypOBHS BXOJUT B COCTaB NpeaMeTHOU obnactu «EcTecTBeHHO-
Hay4yHbIE [TPEIMETHD.

OO1ee ynciio 4YacoB, PEKOMEHIOBAHHBIX ISl U3y4eHus XuMuu — 68 dacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kmacce — 34 gaca (1
4ac B HEJIEINIO).



COJIEP)KAHUE OBYYEHUSA!

10 KJIACC

TEOPETHYECKHUE OCHOBBI OPTAHUYECKOW XUMUN

[Ipenmer opraHndeckoid XMMUU: €€ BOSHMKHOBEHHUE, Pa3BUTUE U 3HAUEHUE B MOJIYYEHHUU HOBBIX BELIECTB U MaTepuayoB. Teopus cTpoeHus
opranuveckux coeauHeHuii A.M. BytiepoBa, e€ ocHOBHbIE MooKeHUsl. CTPYKTypHBIE (DOPMYIBI OPraHMYECKUX BEIIECTB. ['oMoJorus, m3oMepusl.
XuMHYecKas CBSI3b B OPraHU4YE€CKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHbIE CBSI3HU.

[IpencraBnenue o kiaaccuUKaMM OpraHUYecKux BemecTB. HoMeHKIaTypa opraHMYecKUX COEIMHEHUH (CUCTeMaThyecKkas) U TpUBHAJIbHBIE
Ha3BaHUs BaXXHEUIINX MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILECTB.

JKCIepUMEHTAIbHbIE METO/Ibl H3yYeHHUs BelleCTB M UX NpeBpalleHuil

O3HakoMJieHHE ¢ 00pasllaMM OpPraHUYECKUX BEIIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPraHMYECKHUX BEIECTB,
HaOJI0/IeHNEe U ONMCAHHWE JIEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIECHHUIO OPraHMYECKHX BELIECTB NpHU HarpeBaHWU (ILJIaBlIeHHE, OOyriIMBaHUE U
TOpEHHE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psii. MeTaH 1 3TaH — IpoCTeHIlne MpeICTaBUTENN aJIKaHOB: PU3NYEeCKHe U XUMUYECKHEe CBONCTBA
(peakuuy 3aMenIeHUs] ¥ TOPEHUs ), HaX0XkACHNE B IPUPO/IE, MOTYYEeHNE U IPUMEHEHHE.

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psijl. DTUIIEH U MPONUIIEH — IPOCTeHIINe MPeICTaBUTENN aJIKEHOB: (PU3NUYECKHE U XUMUYECKUE
CBOMCTBa (peakuy TUAPUPOBAHUSL, TAIOTEHUPOBAHUS, THPATALIUU, OKUCIICHUS U MOJIMMEPHU3AIIH), TIOJyYeHHE U IPUMEHEHHUE.

Anxaauensl: Oyragues-1,3 u merunOyramueHn-1,3: crpoeHue, BaKHEHIIMe XMMHUYECKHE CBOMCTBa (peakius nonumepusauuu). [lomyuenue
CUHTETUYECKOIO KaydyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN Psl. AIETHICH — MPOCTEHIINI MPEICTaBUTENb aJIKMHOB: COCTaB, CTPOEHUE,
(buznyueckre U XuMUYeCKHe CBOMCTBA (peakluy THIPUPOBAHNS, TaIOTEeHUPOBAHUS, THAPATALlUU, TOPEHHS ), TOJIyYeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (u3nUeckHue M XHMHUYECKHME CBOWCTBA (peaklUMM TaIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYCHHE U
npuMeHenue. Tonyon: cocmas, cmpoenue, puzuieckue u Xumuieckue ceolcmea (peakyuy 2ai02eHuposans U HUMpo8ats,), NoJLyyeHue U npuMeHeHue.
TokxcnuHOCTB apeHOB. ['eHeTHuecKas CBA3b MEXAY YIJIEBOAOPOIAMH, IPUHAIICKAIMMHU K pa3IMuHbIM KJaccaMm.

[IpupoaHbie HCTOYHUKHU YriIeBoA0POA0B. [Ipupoanblil ra3 u nonytHsie HeTaHbIE Ta3bl. HedTh 1 €€ npoucxoxaenue. CrnocoObl mepepaboTKu

He(TU: MeperoHka, KPeKUHT(TEPMUUYECKUH, KaTaNUTUYeCKui), nupoau3. [IpoaykTel nepepaboTku HEPTHU, UXIPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII1 yroJb ¥ MPOIyKTHI €ro mepepadoTKH.

3KcnepnMeHTaanue METOAbl H3YUYECHHUS BCIIECCTB M UX npeBpameHnifl
O3HaKoOMJICHHE C O6p33HaMI/I I1acTMacce, Kay4yKoB U PE3UHBI, KOJUICKIUA ((He(l)TB))I/I ((yI‘OJ'IB)), MOZACIIMPOBAHUEC MOJICKYJI YIJICBOAOPOAOB U
TraJIOTrCHOIIPOU3BOJHBIX, IIPOBCACHUC HpaKTI/I‘leCKOﬁ paﬁoTbl: IMOJIYUYCHHUC 3TUJICHA U U3YUCHUC CTO CBOICTB.

Pacuérnrble 3agaun
Brruncnenus o ypaBHEHUIO XUMUYECKOH peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WU MPOAYKTa PEaKIIUU 110 N3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOTHBIX BEIIECTB WM MPOIYKTOB PEAKIIIH).

Kuciopoaconep:kamye opraHndeckue coeTnHeHUst
[IpenenpHbIC OJTHOATOMHBIC CTUPTHI. METAHOJ M ATAHOJI: CTPOCHHE, PU3UUCCKUE MXUMHUCCKUE CBOWCTBA (PEaKIMK ¢ aKTUBHBIMU METaJllIaMH,
raJIoreHOBOJIOPOJIaMH, TOPEHHUE), TIPUMEHEHUE. BOIOpOIHbIE CBSI3M MEKIY MOJICKYJIaMU CIUPTOB. JleliCTBHE METaHOJia W 3TaHOJAa Ha OpPraHU3M



YeJI0BEKA.

MHOroaToMHBI€ CIIUPTHI. DTUJICHTIIMKOJNb U TJIMIEPUH: CTPOCHUE, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHAsl peaKlysi Ha MHOIOaTOMHBIE clIUPThI). JleficTBue Ha opraHu3M uenoBeka. [I[pumeHeHne runepria u 3TUIICHTIIUKOJIS.

@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3NYecKre U XUMUYeckre cBoiicTBa. Tokcuunoctbdenona. Ilpumenenne penona.

Anpnerunbl U Kemowusl. DOpManbAETHI, AaleTAIBIACTHA: CTpOeHHE, (U3MYecKHe M XUMHUYECKHE CBOWCTBA (pEaKUUH OKHCICHHUA H
BOCCTaHOBJICHUS, KAUECTBEHHBIE PEAKIIUN), IOJTYYEHHE U IPUMEHEHHE.

Ayemon: cmpoenue, pusuneckue u XumuiecKue ce0lUCmea (peakyuu OKUCIeHUsl U 80CCMAHOBIEHUs), NOTYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TpenelbHble KapOOHOBbIE KHUCIOThl. MypaBbuHAs M yKCYCHasi KUCJIOTBI: CTpOEHHE, (pU3MuecKre U XUMUYECKUE CBOICTBA
(cBoiicTBa, O0IITHE TSI KJIACCAKUCIIOT, peakiiust dTepuuKaIim), moaydeHue u npuMmeHeHue. CTeapuHoOBasi U OJIEMHOBAS KUCIIOTHI KaK MPEICTaBUTENN
BBICHIMX KapOOHOBBIX KMCIOT. Mbljla KaKk COJIMBBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

CrnosxxHble 3QUpbl Kak MNPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponus cinoxsbix 3¢upo. Kupel. ['maponus xupos. [IpumeHeHHe KHUPOB.
buonornueckas poJib JKHPOB.

VYrneBospl: cocTaB, KjIacCU(PUKAIUS YriIeBOJOB (MOHO-, IU- U MOJINCAaXapuabl). [ 1roko3a — mpocTeiiuii MoHOcaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, PU3NYECKHEN XUMHUUYECKHE CBOMCTBA (B3anuMo/ieiicTBue ¢ ruapokcuaoM Meau(1l), okucnenne ammuadunbiM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHUE, OPOYKEHUE TIIOKO3bI),

HaxOJXXJIEHHE B MPUPOJIe, TPUMEHEHUE, Onoornyeckas poyib. @otocunres. OpykTo3a Kak U30Mep TITFOKO3HI.
Caxaposza — npedcmasumeins Oucaxapuoos, 2UOpoIU3, HaxoHcoeHue 8 Npupooe U NPUMeHeHue.

Kpaxman u memrono3a kak nmpupoiHbie moguMmepbl. CTpoeHHEe KpaxMana M HeJuTiono3bl. Du3nuecKkue U XUMHUYECKHE CBOMCTBAa Kpaxmaia
(Tuaposnn3, Ka4eCTBEHHAIPEAKIIHSI C HOJIOM).

JKCcNepuMeHTaTbHbIe MeTOIbI H3YYeHHUsl BelleCTB M UX MpeBpalleHui

[IpoBeneHue, HAOMIONEHUE W ONMHMCAHUE ICMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIMPTOB, KAYCCTBEHHBIC PEAKIUU OJHOATOMHBIX CIIMPTOB
(oxucnenue 3tanona okcugommenu(1l)), MHOroaToMHBIX CIUPTOB (B3auMoIecTBUE IHIepuHa ¢ ruapokcuaom meau(ll)), aapaerunoB (okucieHue
aMMHa4YHbIM pacTBopoM okcuna cepedpa(l) u ruapokcunom meau(Il), B3anmoaericTBie KpaxMaina ¢ HOJIOM), IPOBEICHUE MPAKTHUECKOW PabOTHI:
CBOWCTBA PacTBOpA YKCYCHOU KHCIIOTBI.

Pacuérnbie 3agaun
Borurcnenus o ypaBHEHUIO XMMHUYECKOHN peakiuu (Maccel, 00bEMa, KOJIMYeCTBa HCXOIHOTO BEIIECTBA UIIH MPOAYKTa PEaKIUU 110 NU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIINH).

A30TcoepKaIHe OPraHuYecKne cCoeTnHEeHsT
Amunvl. Memunamun u anuiumn: cocmaes, cmpoerue, ¢LBM1£€CKM€ U Xumudeckue ceolucmed (20p€HH€, gzaumooeticmeue ¢ 6000U U KZ/ICJZOWZCZMM).

AMUHOKHCIOTBI Kak aM(bOTepHLIe OpraHU4YCCKUC COCIUHCHUA. du3znyeckre U XUMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpumMepe FJ'II/ILII/IHa).
buonoruueckoe 3HaueHHEaAMUHOKUCIOT. IlenTuapl.

benku kak NpUPOAHBIC BBICOKOMOJICKYIIAPHBIC COCIUHCHUS. HCpBI/I‘-IHaSI, BTOpHUYHAA U TPCTHYHAA CTPYKTYypa 0enkoB. XMMUYECKUE CBOMCTBA
OCIIKOB: ruapoJIn3, ACHATypalus, KAYCCTBCHHBIC PCAKIIUU Ha OCIIKH.



JKCIEePpUMEHTAJTIbHbIE METOAbI M3YUeHHS BellleCTB 1 UX NpeBpalieHui
HaGnronenue u onrcanue 1eMOHCTPAIIMOHHBIX ONBITOB: JeHAaTypanus OEJIKOB IpH HArPeBaHUU, IBETHBIC PEAKIIUHN OCJIKOB.

BricokomosieKyJIsipHbIe COeNHEHUsI

OCHOBHBIC TIOHATHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCTMHEHUN: MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BE€HO, CTCTICHD MOJIMMEPH3AIUH, CPEIHSS
MoJIeKyIsipHast Macca. OCHOBHBIC METOJIbI CHHTE3a BBICOKOMOJICKYIISIPHBIX COSAMHCHHUI — TIOJTUMEPU3AIINS U TTOJTIMKOHICHCAIINS.

Ilnacmmaccol (nonusmunen, NOAUNPONUNLEH, NOAUBUHUIXIOPUO, noaucmupon). Hamypanvuoiti u cunmemuyeckue xayuyku (6ymaoueHosull,
XJIOpONPeHosblll U U30NPEeHOo8blll). Bonokuma: HamypanvHble (X10nOK, wiepcmy, WENK), UCKYCCMBEHHble (ayemamHuoe B60J0KHO, BUCKO3a),
cuHmemuueckue (KanpoH u jldecan,).

JKCNepUMEHTAJIbHbIE MeTO/Ibl M3y4YeHHS BelecTB M UX NpeBpaleHn i
O3HakoMJieHHE ¢ 00pa3laMu IPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

Me:knpeaMeTHbIe CBSI3H

Peamu3anuss MeXnpeaIMETHBIX CBSA3€M IPU  HW3YYEHMM OpPraHudeckod XuMHHB 10 Kiacce oCymiecTBIIETCS Yepe3 MCIOIb30BAHUE KaK
OOIINX €CTECTBEHHO-HAYYHBIX TIOHATUH, TaK U TIOHITHHN, SIBISTFOIIMXCS] CHCTEMHBIMH JUTSI OTJICNIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmire ecTecTBEHHO-HAYYHBIE TIOHSTHS: SIBIICHHE, HAYYHBIN (PAKT, THIIOTE3a, 3aKOH, TEOPHSI, aHAIN3, CHHTE3, KJIacCu(UKAIHS, TIEPHOJHIHOCTD,
HaOJro/IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJISITMPOBAHUE.

®duszrka: mMaTepus, SHEprus, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKH YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3NUYECKIE BEIIMYMHBI U €IUHULIBI UX U3MEPEHUSI.

buosnorwus: KJIETKa,  OPTraHu3M, ounocdepa, oOMeH  BemecTB B opraHmsme, (OTOCHHTE3,  OHOJIOTHUECKH  aKTHUBHBIC
BelecTBa (OeNKH, yriaeBOIbI, )KUPHI, hepMenThl).I'eorpadusi: MuUHEpasbl, TOPHBIE  TOPOJBI, TOJIE3HBIE HCKOIIaeMbI€, TOTUIMBO, PECYPCHI.

Texnosorusi: mumieBble MPOAYKTHI, OCHOBBI PAlIMOHAIBHOTO MUTAHUS, MOIOIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKUE Mpenaparsl,
MaTepHabl U3 UCKYCCTBEHHBIXU CUHTETUUYECKUX BOJIOKOH.

11 KJIACC
TeopeTnuyeckue oCHOBbI XUMUMU

XUMHUECKUH 371eMeHT. ATOM. SIApo atoMa, U30TOIbl. DJIEKTPOHHAs 000J04YKa. DHEPreTHYecKue ypOBHHU, IOAYPOBHU. ATOMHBIE OpOUTANH, S-,
p-, d- smemeHThl. OCOOCHHOCTH pACHpEeICHHs AICKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IIEPBBIX YCTHIPEX IMEPUOJIOB. DJIEKTPOHHAS
KOH(UTrypanus aTOMOB.

Ilepuomnueckuil 3akoH n Ilepuomuueckass cucrema xumuueckux dsnemeHToB JI.M. MenpneneeBa. CBsA3b NEPUOAMYECKOTO 3aKOHA U
Ileproguueckoii cucteMbl Xxumudeckux 3nemeHToB [I.J. MenneneeBa ¢ COBpeMEHHONW TEOPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX U CIOXKHBIX BELIECTB 0 IPYIIaM U MeproJaM. 3HaYeHHEe epUOIMUYECKOro 3aKOHa B
Pa3BUTHH HAYKH.

Crpoenue BeniectBa. XMMHYECKasi CBsA3b. BHIbl XMMHYECKOW CBA3M (KOBAJEHTHAs HEMOJSAPHAs W MOJIsIpHAs, MOHHAs, METAJUIMYECKas).
MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOM XHMMHUYECKOH CBs3M (OOMEHHBIM W JOHOPHO-akIenTopHbI). Bomoponnas cBsa3p. BaneHTHOCTS.



DneKTpooTpULaTesIbHOCTh. CTeneHb OKuciieHus. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHA. 3aKOH IOCTOSIHCTBA COCTaBA BELIECTBA. THIBI KPUCTAIUIMYECKHX PELIETOK.
3aBUCUMOCTb CBOICTBA BELIECTBOT TUIIA KPUCTAJUIMYECKOMN pEelIETKY.

[TonsTHE O AUcIEpCHBIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE PaCcTBOPBI. MaccoBas 10151 BELIECTBA B pACTBOPE.

Knaccugukanus HeopraHnueckux coequHeHnii. HomeHknaTtypa HeOpraHn4eckux BEIIeCTB. I'enetnueckas CBSI3b HEOPraHNYECKHUX
BEILIECTB, IPUHAJUICKAIINX K PA3JIMYHBIM KJIaccaM.

Xumnueckas peakuus. Kiiaccuukanys XuMu4ecKux peakiiuii B HEOPraHn4eCKol U OpraHnyeckor XUMHUU. 3aKOH COXPaHEHMsI MacChl BELIECTB,
3aKOH COXPaHEHUs U IIPEBPALICHUS YJHEPTUU IIPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3u4HbIX (akTopoB. OOpaTuMble peakuuu. XUMHUYecKoe paBHoBecue. DakTopbl, BIUSAIOLIUE Ha
COCTOsIHME XuMuueckoro pasHosecus. [Ipunun Jle latense.

OnexrpoauTtnueckas aucconuanus. CuibHbIE U cl1a0ble MIeKTpoauThl. Cpena BOAHBIX paCTBOPOB BEILECTB: KUCIAsl, HEUTpaJIbHAs, EJIOYHAsl.
Ilonamue o 6o00opoonom nokazamene (pH) pacmeopa. Peakuun HOHHOro oOMeHa. [uOponuz HeopeaHuueckux U Op2aHUYecKux 6eujecms.
OKHUCINTENBEHO-BOCCTAHOBUTENBHBIE PeaKUU. [lonamue 06 snekmpoauze pacniagos u pacmeopos conei. llpumenenue snexmpoausa.

SKCHepI/[MeHTaJ'IbHBle METO/AbI U3YUCHHUS BEHICCTB U UX npeBpameHnifl

Hemonctparms tabmun «llepmoandeckas cuctema xumuueckux snemeHToB .M. MennaeneeBa», m3ydueHHe MOJENIECH KPUCTATUTHUYECKUX
peméToKx, HAOIIOJCHWE W ONHCAHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3jio’KEHHWE TMEPOKCHIA BOJAOPOJAa B IPHUCYTCTBUH
KaTajau3aTopa, OIpeJesieHue Cpelbl PacTBOPOB BELIECTB C MOMOUIbIO YHHBEPCAIBHOIO MHIUKATOPA, PEaKIMd MOHHOTO OOMEHa), IPOBEICHHE
pakTH4eckoi paboThl «BiusHue pa3nuyuHbIX GAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

PacuéTHble 3apaun
Pacuérel Mo ypaBHEHHSAM XMMHUYECKUX PEAKIIMK, B TOM YHCJIC TEPMOXUMHYECKHE PacuEThl, pacy€Thl C UCIIOJIb30BAHUEM TOHITHS «MacCOBast
JIOJISL BELLIECTBAY.

Heopranuuyeckasi Xumust

Hewmeramisr. [Tonoxxenne HemeramioB B [lepuoanueckoit cucteme xumudeckux aemeHToB J1. 1. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
Ou3nyecKue CBOMCTBAaHEMETAIIIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpUMepe KUclopoaa, cepbl, pochopa u yrieposa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIIOB (TaJIOTEHOB, Cepbl, a3oTa, docdopa, yriepona u KpeMHHUS) U UX COCAMHEHUN (OKCHIIOB,
KHCJIOPOJICOACPIKALTUX KUCIIOT, BOJOPOAHBIX COCTUHECHUMN ).

[IpuMeHeHHe BAXKHEHIIIUX HEMETAIIOB U KX COCTMHCHUM.

Mertamnsl. [lonoxxenne MeramnoB B Ilepuoamdeckoit cucreMe xumuueckux snaemeHToB J[.M. MengeneeBa. OcoOEHHOCTH CTpPOCHHS
ANIEKTPOHHBIX 000J109eK aroMoBMeTaioB. O0mue ¢u3ndeckre cBoicTBa MeTauioB. CIUIaBbl METANIOB. DJIEKTPOXUMUYECKUN psl HAMPsHKEHUN
METaJIOB.

XUMUYECKUE CBOMCTBA BAKHEHIIINX METAIIOB (HATPUH, KU, KaJIbIMil, MAarHUMA, aTFOMUHUH, [IUHK, XPOM, JKEJIe€30, MEJlb) U UX COSAMHECHUN.

OO6mue cocoObl TonydeHus: MeTawioB. Memannypeus. Kopposus memannos. Cnocobwl 3auumel om kopposzuu. lIpuMeHeHe MeTauioB B

OBITY U TEXHUKE.



JKCNEePUMEHTAIbHbIE METOIbI M3YUYeHHsI BelIeCTB U UX NMpeBpalIeHui

I/IsyquHe KOJIJICKIINU «MeTaniael u CIIJIaBBbI», O6p33LIOB HEMCTAJIJIOB, PCHICHUC OSKCICPUMCHTAIBHBIX 3a/1a4, Ha6J'IIOIICHI/I€ 1 OIIMCaHUuC
ACMOHCTpPAIIMOHHBIX U Ha60paTOpHBIX OIIBITOB (BSaHMOHeﬁCTBHe TUAPOKCHU A aJllOMUHHA C paCTBOPaMH KUCIIOTHU L[ICJ'IO'—IGﬁ, Ka4CCTBCHHBIC pCAKIINN
Ha KaTHOHBI METAJJIOB).

PacuéTHble 3a1aun
Pacuétel Maccel BemecTBa WM 00bEMa Ta30B 10 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJTHOTO U3 YUACTBYIOIIHUX B PEAKIIUU
BEIIECTB, PACUYEThI MacChl (00bEMa, KOJIMYESCTBA BEIIESCTBA) MPOTYKTOB PEAKIIUU, €CIIH OJHO M3 BEIIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B oOecrieueHuN SKOJOTUYECKON, YHEPreTUIECKON U MUIIEBOM 0€301MacHOCTH, pa3BUTUU METUIIMHEL. [IoHATHE 0O HAYIHBIX METOdaX
MO3HAHUS BEIECTBU XUMUYECKUX PEAKIUM.

[IpencraBnenus: 06 OOMIMX HAYYHBIX MPUHITUIIAX MPOMBIILIEHHOTO MOJIYYCHUSIBAKHEUIIINX BEIIECTB.

UYenoBek B MUpE BEUIECTB U MAaTEPUAJIOB: BAKHEHUIIINE CTPOUTENIbHBIE MaTEpHabl, KOHCTPYKIIMOHHBIE MaTepHabl, KpPAaCKH, CTEKIJIO,
KepaMHKa,  MaTepHuaibl JUIsl SJIEKTPOHUKH, HAHOMATEPHAJIbl, OPTAaHUYECKUE U MUHEPAJIbHBIC YI0OpECHHUS.

XuMHuS ¥ 3J0pOBhE YETOBEKA: TIPaBUiIa UCIIOJIH30BAHUS JICKAPCTBEHHBIX MPEMAapaToB, MpaBuiia O€30MacHOr0 WCIOJIB30BAaHUS IIPETmapaToB
OLITOBOM XMMHH B IIOBCEIHEBHON KU3HU.

MesknpeaMeTHbIe CBS3U
Peanuzarust MeXXIpeIMETHBIX CBSI3€H MTPU U3ydEeHUH O0IIIeH U HEOpraHM4Ieckoi xuMur B 11 Kitacce OCyIIeCTBISETCS Yepe3 UCIIOIb30BaHNE KaK
OOLINX €CTECTBEHHO- HAYUHBIX MMOHATHUI, TaK U MOHITHH, ABIISIOIIUXCI CUCTEMHBIMHU JUTSI OTAETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
OO1ue ecTecTBEHHO-HAYYHbIE TOHSTHSA: HAy4yHBIM (akT, TUmoTe3a, 3aKOH, TEOPHs, aHalIu3, CHUHTE3, KiIacCU(UKalWsi, NEPUOAUYHOCTD,
HaOII0/IEHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHHE, SBIICHUE.

dusnka: MarTepus, YHEPrus, Macca, aToM, AJICKTPOH, MPOTOH, HEHTPOH, MOH, W30TOII, PAIMOAKTHBHOCTh, MOJICKYJIa, JHEPreTUYCCKUN YpPOBCHbD,
BEILIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBA, (PU3NUECKUE BEIIMUYMHBI M €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buosnorus: kineTka, opraHusm, SKocucTema, ouocdepa, MaKpo- U MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, TOpHBIE TOPO/bI, MOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XuUMHUYECKas MPOMBIIUIEHHOCTh, METAUIyprus, MPOU3BOJCTBO CTPOUTENBHBIX MAaTepUajoB, CEIbCKOXO3AHCTBEHHOE
MIPOM3BOJICTBO, TMHIIEBAs POMBIIIJICHHOCTh, (apMalleBTUYCCKas MPOMBIIIJICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX TMPENapaToB, MPOU3BOJICTBO
KOHCTPYKIIHOHHBIX MaT€pPUAIIOB, JJIEKTPOHHAS TPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOTHH

1. Kypcusom B TeKCTE BBIACIECHBI 3JIEMEHTHI COAEP)KaHHS y4eOHOro MaTepHualia, KOTOpPbIE H3Y4YaloTCsS B O3HAKOMHTEIBHOM IUIAHE M HE BKIIOYAIOTCS
B cocTaB NpeaMeTHHIX pe3ynbTaToB ocBoeHus POII COO na 6a30BOM ypOBHE.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHUHA YPOBHE CPEJHEI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHUS 00YyUYaIOLMMUCAIIPOIrPAMM CPEIHEro 0011ero oopa3oBaHusl (JIMYHOCTHBIM,
MeTaInpeaMETHBIM U MpeaMeTHbIM). HaydHo-MeTouuecko OCHOBOM MJisi pa3palbOTKU TUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaMM CPEIHETO
00111ero 00pa30BaHUs SBIISETCS CHCTEMHO- e TEILHOCTHBIN MTOAXO0I.

B cooTBeTcTBHM C CUCTCMHO-ACATCIIBHOCTHBIM IMOAXOJ0M B CTPYKTYPEC JIMYHOCTHBIX PE3YJIIBbTATOB OCBOCHUS MPEAMECTA «XUMHUS» HA YPOBHE
cpeanero o0riero o0pa3oBaHus BBIJCICHBI CIEAYIOIINE COCTABIISIONIHE:

OCO3HAaHHE OOYYAIOUIMMHCS POCCUHCKOW TpaXXTaHCKOW WISHTHYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPE/ICIICHUIO;

HaJU4Yre MOTHUBAIUHN K 0OYUYECHHUIO;

[eJICHANTPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOKIECHNUN TUYHOCTA Ha OCHOBE KITIOYEBBIX IIEHHOCTEH U UCTOPUUECKHUX TPaauliuid 0a30BOM HAYKH
XUMUH,;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOUIMXCsI pPyKOBOJICTBOBAThCSA B CBOEH IEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTAaHOBKAMH, MTPUCYIIUMH
[IEJTIOCTHOM CHCTEMEXUMHYECKOTO 00pa30BaHHUS;

HaJIMYUe TPABOCO3HAHUS SKOJOTHYECKOH KyIbTYpPhI M CIIOCOOHOCTH CTaBUThH IENU U CTPOUTH KU3HEHHBIE IIJIAHBL.

JINYHOCTHBIE Pe3yIbTaThl OCBOCHHS MpeaMeTa « XUMUs» JOCTUTAIOTCS B €JMHCTBEYUCOHON U BOCITUTATEIBHOM ESTEIBHOCTH B COOTBETCTBHH
C TYMaHUCTUYECKHUMH, COLIMOKYIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH U UCAIaMH POCCUIICKOTOTPAXKIAHCKOTO 00IIECTBa, TPUHATHIMH
B 00IIECTBE HOPMAMHU W TPABUJIAMHU IIOBEJCHUS, CIOCOOCTBYIOIIMMH IIPOLECCAM CaMOIIO3HAHHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHUS
JMYHOCTH 00YyYaIOIINXCS.

JINYHOCTHBIE pPE3yJAbTAaThl OCBOCHMS IpeaMeTa «XHMHUS» OTpPakaloT C(HOPMUPOBAHHOCTH ONBITA IIO3HABATEIFHONH M MPAKTHYECKOM
AEATeNLHOCTH 00YJaIOMINXCS 110 pean3aluy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaanckoro BOCHHTAHMSA:

0CO3HAHMS 00YYAIOIMMICS CBOMX KOHCTHTYIMOHHBIX NIPaB M 00A3aHHOCTEl, yBaXKEHHS K 3aKOHY M IIPABOTIOPAIKY;

TPECTaBIEHNs O COIUATBLHBIX HOPMAX U TIPaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJIIEKTUBE;

rOTOBHOCTM K COBMECTHOH TBOPUYECKOH NEATENLHOCTH NMPM CO3JAHMHM Y4eOHBIX IPOEKTOB, PEIEHHM y4eOHBIX M MO3HABATENBLHBIX 3371ad,
BBIOJHEHNH XUMHUECKUX SKCIIEPHMEHTOB;

CHOCOOHOCTH MOHMMATh M HPUHMMATh MOTHBBHI, HAMEPEHHs, JOTHKY M apryMeHThl APYrHX NpH aHalu3e pPasiddHbIX BUOB y4eOHOI
JESITETbHOCTH,

2) NAaTPUOTUYECKOTO BOCIIUTAHUS



LIEHHOCTHOT'O OTHOILLIEHUSI K UCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEYECTBEHHON XUMHUH;

YBKEHHUS K MPOIIECCY TBOPYECTBA B 00JIACTU TCOPUH M MPAKTUYECKOTO MPUMEHEHHUS XMUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKU €CTh
pE3yNbTAT JTUTEIBHBIX HAOIIOICHUH, KPOMIOTIUBBIX IKCTICPUMEHTAIBHBIX IOMCKOB, IIOCTOSTHHOTO TPYAA YYEHBIX U MTPAKTHKOB;

WHTEpeca M TIO3HABATEIHHBIX MOTHBOB B IOJYYCHHH W TOCICAYIOIIEM aHalu3e WH(OPMAIMUA O MEPEIOBBIX AOCTHKCHHSX COBPEMEHHOM
OTCYCCTBCHHOM XMMUU;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA

HPaBCTBCHHOI'O CO3HAHHA, STUYCCKOT'O ITIOBCACHUS

CIIOCOOHOCTH OLCHUBATb CHUTyallMU, CBA3aHHBIC C XHUMHWYCCKHUMH ABJICHUAMU,U NPUHUMATE OCO3SHAHHBLIC PCHICHUA, OPUCHTHUPYACH Ha
MOPAJIbHO-HPAaBCTBECHHBIC HOPMbIU LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE U IMOCTYIIKH CBOUX TOBapHHIGﬁ C HO3HHHﬁHpaBCTBeHHLIX U IIPABOBBIX HOPM U OCO3HAHUC HOCJ'IC}ICTBHIZ
OTUX ITOCTYIIKOB;

4) (popMupoBaHNSs KyIbTYPBI 310POBbS:

MMOHUMAaHMSI ICHHOCTEN 3/T0pOBOTO U 0€30MacHOr0 00pasa KU3HHU, HE0OXO0MMOCTHOTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DU3UIECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

coOnroieHus npaBui 0e30MacHOro 0OpalleHus ¢ BEIIECTBaMU B OBITY, TOBCETHEBHON KU3HU U B TPYJIOBOM J1€ATEIbHOCTH;

MOHUMAaHUS [IEHHOCTH NPaBUJI WHAUBUAYATBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEIEHUS B CUTYalUsIX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU
IO,

OCO3HAHUS MOCJIEJICTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUSAIKOTOJIs, HAPKOTUKOB, KypeHus);

5) TpyaoBoro BocnuTanus:
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4€OHO-HUCCIICI0BATEILCKOM JeATSIbHOCTH,00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U APYTUX BHIAX
JeATSIbHOCTH;
YCTAHOBKM HAa aKTUBHOE YYacTHE B PEIICHHH MPAaKTHYSCKUX 3a/ad COLMAIbHOMHAIIPABICHHOCTH (B paMKax CBOEro Kiacca, IIKOJbI);
UHTEpeca K  MPaKTUIECKOMY U3yYCHUIO npodeccuii Pa3IUYHOTO pO/ia,B TOM YHKCIIC HA OCHOBE IPUMEHEHHS
MPEJAMETHBIX 3HAHUH 110 XUMHH;
YBaXEHUS K TPYLY, JIIOASIM TPy/Ia U pe3ybTaTaM TPYAOBOM AEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHANBUAYATIbHON TPACKTOPUU
o0pasoBaHwus,
Oymyriel mpodecChu U peanu3aiuid COOCTBCHHBIX YKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB H
noTpeGHOCcTel 00IIIecTBa;

6) 3Ko0/I0rHUECcKOro BOCTINTAHNS:
HKOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOLICHUS K MIPUPOJIE, KAK HCTOYHUKY CYILIECTBOBAHHUS KHU3HH Ha 3eMIIe;
MOHUMAaHU TI00aJIbHOT0 XapaKTepa 3KOJIOTMUECKHX Mpo0OeM, BIUSHHUS 3KOHOMUYECKHUX MTPOLECCOB HA COCTOSIHUE MPUPOTHON U COLMAILHON
cpensl;
0CO3HaHMS HEOOXOAUMOCTHU UCIIOJIb30BaHMS IOCTHXKEHUN XUMUH ISl PELICHUSBOIPOCOB PALIOHAIIEHOTO IPUPOIONOIb30BAHHUS;



aKTUBHOTO HENPHATHS ACUCTBUM, NPUHOCIIIUX BpEA OKPYKAIOLIEH NPUPOAHON cpele, yMEHHs NPOTHO3UPOBATH HEOJIArONpPHUITHBIC
HKOJIOTUYECKUE TIOCIIECTBHS MPEIIPUHIMAEMBIX IeMCTBUN U MPEAOTBPAILATh UX;

HAJIMYHS PA3BUTOTO 3KOJIOTMYECKOTO MBIIUICHHUS, SKOJOTHUECKOW KYJIbTYpBI, OIBITA ACATEIBHOCTH SKOJOTHYECKOHN HANPaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS. MMH B TIO3HABAaTENbHOW, KOMMYHUKAaTUBHOM M COLIMAIBHOM IMPAKTHKE, CHOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHBOCTOSTH
uaeosoruu xemodoouu;

7) HEeHHOCTH HAYYHOI0 NO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIOPA3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH;

MMOHUMAaHUs CHEU(PUKA XUMUU KaK HayKH, OCO3HAaHUA €€ Poju B (OPMUPOBAHMHU DPALMOHAIBHOTO HAy4yHOTO  MBIIUICHUS,  CO3JaHHUU
L[EJIOCTHOTO  MIPEJICTaBICHUS 00 OKpYXAIOLIeM MHUpE Kak O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEN U pelieHun
po0sieM coXpaHeHHs MPUPOJHOIO PaBHOBECHS;

yOeXAEHHOCTH B 0COO0OM 3HAYMMOCTH XUMHH JJIi COBPEMEHHOM IUBMWIM3ALMU: B €€ryMaHUCTHUECKONW HAIpaBJIEHHOCTH M BaKHOU poyin B
CO3JaHMM HOBOW 0a3bl MaTepUaIbHONW KyJIbTYpbI, PEIIEHWU TJI00AIbHBIX MpPOOJIeM YCTOMYMBOIO pAa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTHYeCcKOM, MUIIEBOM U AKOJIOTUYECKO 0€30MacHOCTH,B PAa3BUTHUU MEAULIMHBI, 00ECIIEYEHUH YCIOBUN YCIEUIHOTO TpyJda U AKOJOTHYECKU
KOM(OPTHOM KM3HH KaKJIOTO YJIeHa OOLIeCTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: MOHUMAaHHUS CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
HCI0JIb30BATh MOJTy4aeMble 3HAHUS JUIsl aHAJIW3a U OOBSCHEHUS SIBIICHUN OKPY)KAIOIIEro MUpa U MPOUCXOAIINXB HEM U3MEHEHUH, YMEHUS 1eaTh
000CHOBaHHbIE 3aKIIOYEHHS Ha OCHOBE HAYUYHBIX ()aKTOB M UMEIOIIMXCS TAHHBIX C LIEIbI0 MOJYYEeHHsI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO UCIOB30BaTh XUMUYECKIE 3HAHUS ISl pEeLIeHHs IPOoOieM B peabHbIX )KU3HEHHBIX CUTYaIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIbCKON ACSITEIIBHOCTH;

TOTOBHOCTU M CHOCOOHOCTH K HENpEepbIBHOMY OOpa3oBaHUIO U CaMOOOpPa30BAaHMIO,K aKTMBHOMY MOJYYEHHMIO HOBBIX 3HaHHI 10 XMMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMU;

HHTEpeca K 0COOEHHOCTAM TpyZAa B pa3Nu4HbIX chepax mpodeccnoHalIbHOMN 1eATeIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATHI

MertanpeMeTHbIe pe3ylbTaThl OCBOCHHUS y4eOHOTo npeaMera « XUMHUs» Ha YypOBHECPETHEro 0011ero 00pa3oBaHus BKIKOYAIOT:

3HaYMMble 11 (OPMHUPOBAHUS MHUPOBO33PEHUS OOyJarOIUXCAd MEXIUCUMIUIMHAPHbIE (MEXIpeAMETHbIe) OOIlleHayYHble MOHATHS,
OTpa’karolIKe LEeJIOCTHOCTh HAyYHOM KapTHHBI MUpA U CHeln(UKY METOJ0B MO3HAHUS, UCIIOJIb3YEMbIXB €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO,
SHEprus, sBJIEHHE, MPOLECC, CHCTEeMa, HayuHbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HMCCIEeIOBaHUE, HAOIIOJCHUE,
U3MEpEHHUE, SKCIIEPUMEHT U PYyTrHe);

YHUBEpCaJbHbIC YyueOHble JEHCTBHS (TIO3HaBaTelbHbIE, KOMMYHUKaTHBHbBIE, pETYISATHBHBIE), oOecneuynBamommue (HopMupoBaHHue
(GYHKIMOHATBHON TPAMOTHOCTH U COLTMAIHON KOMITETCHIIMU 00yJaroIuXcs;

CIOCOOHOCTh OOYYAIOLIMXCS HMCIOJb30BaTh OCBOCHHBIE MEXIMCLUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHHUS U YHUBEPCAIbHBIE yueOHbIE
NEVCTBYS B MIO3HABATEILHOM NCOIMAJIBHOM MPAKTUKE.



MertanpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAICHUE YHUBEPCATbHBIMU YU€OHBIMUIIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU
JNIEUCTBUSIMH.

ITo3naBare/ibHBIE YHouBepcCaJibHbIC yqeﬁﬂme e CTBUS

ba3oBrble JJornueckue aeiicTBHS:

CaMOCTOSITEIIBHO (POPMYITHPOBATEH M AKTYAIM3UPOBAThH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OHpG[[GJI?ITI) neian AeATCIIbHOCTH, 3aaaBast HapaMeTpH nu KpI/ITepI/II/I UX JOCTUXKECHUA,COOTHOCUTH p€3y.HI)TaTI)I NCATCIIBHOCTU C ITOCTABJICHHBIMU
LETIMU;

HCIIOJIB30BAaThH HpI/I OCBOCHHNHU 3HaHI/II>'I HpI/IéMLI JIOTUYECCKOT'O MBIIIJIICHUA — BLII[GHﬂTBX&paKTepHI)IG HpI/ISHaKI/I HOHSITI/Iﬁ nu yCTaHaBJ'II/IBaTI) nux
B3aMOCB3b, I/ICHOJ’IB?;OBaTBCOOTBeTCTBYIOHII/IG IIOHATUSA OJIsA O6’B$ICH€HI/I$I OTACIBHBIX (1)aKTOB nu SIBJ'IGHI/II\/'I;

BBI6I/IpaTI) OCHOBAHUA N KpI/ITepI/II/I JJIA KJ'IaCCI/I(i)I/IKaIH/II/I BCIIICCTB U XUMHUYCCKUX peaKuHﬁ;

yCTaHaBJ'II/IBaTB HpI/ILII/IHHO-CJ'ICI[CTBeHHBIC CBsI3H MG)I(I[y H3yqaeMBIMH SIBJICHUAMU

CTpOI/ITB JIOTHYCCKHC paCCy)K}IeHI/ISI (I/IH)IYKTI/IBHBIG, )IC)IYKTI/IBHI)Ie, 110 aHaJ'IOFI/II/I), BBISABJIATH SaKOHOMepHOCTI/I nu HpOTHBOpeqHSI B
paCCManI/IBaeMI)IX SABJICHUAX, (bOpMy.]'II/IpOBaTI) BBIBOJBI U 3aKJIIFOUYCHU S,

HpI/IMeHSITI) B Hpouecce IIO3HAaHUA, I/ICHOJ'II)?;yeMBIe B XUMHUHU CUMBOJIMYCCKHEC (SHaKOBBIe) MOJCIIH, HpeO6paSOBI)IBaTI) MOACIBbHBIC HpeJICTaBJ'IeHI/ISI
— XUMUYECKHUH 3HAaK(CUMBOJ) 3J€MEHTa, XUMHUYecKass (opmyla, ypaBHEHHE XUMUYECKOM peaklMM — MPH PelIeHUH yueOHBIX 03HABATEIbHBIX U
MPAKTUYECKUX 3aJlad, MPUMEHSATh Ha3BaHHBIC MOJCIbHBIC TPEACTABICHUS IJIs1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX BEIIECTB HU
XUMHUYECKUX PEAKIIH.

Ba3oBble ucciaenoBarenLCcKHe NeHCTBUA:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOTO TO3HAHHUS BEIIECTB M XHWMHUYECKHX PEaKIUi; GOpMYIHpOBaTh IEId M 3aJadd HMCCIICIOBAHMS,
HCIIOJIb30BaTh MTOCTABJIECHHBIC U CAMOCTOSITEIIBHO COPMYITHMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS MOCHOBBI JJIs1 (DOPMHPOBAHUS
TUTIOTE3bI TI0 MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHI;

BJIQJICTh HABBIKAMH CaMOCTOSITEJIBHOTO TUTAHUPOBAHUSI U ITPOBEICHHS YUCHHUCCKMXIKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HaOII01aTh 3a
XO0JIOM TIpoliecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3yNbTAaTOB UCCIIEJOBAHUS, COCTABIIATH 0OOCHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

MPHOOPETaTh OMBIT YICHUYECKOM UCCIIeT0BATENIbCKOM U MMPOSKTHOM I€ATEIbHOCTH,IPOSBISATH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIEHOMY
MMOUCKY METO/IOB PEUICHUSIPAKTUUECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOI0B IO3HAHMS.

Padora ¢ nndpopmannmeii:

OPUEHTUPOBATHCSI B PA3JIMYHBIX HMCTOUYHUKAX HHPOpMaLUU (HAydHO-NOMYJSpHAs JMTEpaTypa XUMHUYECKOTO COJEp’KaHMs, CIPAaBOUYHBIE
noco6us, pecypcsl IHTEepHETa), aHATU3UPOBaTh HHPOPMALIMIO PA3IMUHBIX BUIOB U ()OPM MIPEICTABICHUS, KPUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTh
U HENIPOTHUBOPEUYHUBOCTE;

(dbopMynHpOBaTh 3apOChl M MPUMEHATh Pa3IMuHbIe METOABI NMPH MOUCKE U 0TOOpe MHPOPMALUU, HEOOXOAUMON Il BHIOJHEHUS YUEOHBIX
3aJ1a4 OIPeIENEHHOTO TUIIA;

pUOOPETaTh OIBIT UCTIOIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U PA3TUYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSATEIBHO BRIOMPATh ONTHUMAIbHYIO (POpMY IpeACTaBICHUs HHPOPMALIUHU (CXEMBbI, TPAaQHKH, JHArPaMMBbI, TaOIHUIIbI, PUCYHKU U IPYTHE);

MCIOJIb30BaTh HAYYHBIN SI3BIK B KQUECTBE CPEJACTBA MpH paboTe ¢ XMMHUYECKOW MH(OpMaImen: NpUMEHITh MEXIpeaMeTHbIe ((hu3ndeckue u
MaTeMaTH4eCKUe) 3HAKH HCUMBOJIBI, GOpPMYITbl, a00peBHaTypbl, HOMEHKIATYPY;

MCIOJB30BaTh U MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBAHATIISAHOCTH.

KomMmyHukaTuBHbIe YHHBepcaJibHble YueOHble /1eiicTBHSA:
3aJaBaTh BOMPOCHl MO CYHIECTBY OOCYKJaeMOil TeMbl B XOJ€ [WAJIOTa /WM JUCKYCCHH, BBICKA3bIBaTh UAEH, (POpPMYIHpPOBATH CBOU
IIPEAJIONKEHUST OTHOCUTEIIBHO BBITNIOJHEHUS NPEUI0KEHHOM 3a/1a4H;
BBICTYIIATh C IIPE3EHTALMEN PE3YJIbTATOB IT03HABATEIBHOM JAEATEIBHOCTH, TIOJYYEHHBIX CAMOCTOSITEIBHO UIM COBMECTHO CO CBEPCTHUKAMM IIPU
BBINIOJIHEHUM XHMHUYECKOTO SKCIEPUMEHTA, MPaKTHUYEeCKONW pabOThl MO HCCIEJOBAaHUIO CBOMCTB M3Yy4aeMbIX BELIECTB, peaju3aluul y4eOHOTO
poeKkTa U (OPMyIUpPOBATh BBIBOJBI MO PE3y/IbTaTaM MPOBEAEHHBIX UCCIEIOBAaHUI MyTEM COTJIaCOBAaHHUS MO3ULUIN B X0/1€ 00CYXAeHNUS U 0OMeHa

MHCHUAMU.

PeryasiTuBHble YyHMBepcajibHble y4eOHbIe AeiicTBUS
CaMOCTOSITENIBHO IIJIAHUPOBATH M OCYHIECTBISATH CBOK MO3HABATEIBHYIO AEITEIBHOCTD, ONpenessas €€ Heau U 3aJa4i, KOHTPOJIUPOBATh U IO
Mepe HeoOXOIMMOCTH KOPPEKTHUPOBAaTh IMpeaiaraéMblii alropuT™M AEHCTBUM MpPH BHINOJHEHUH YU€OHBIX U MCCIIEI0BATENbCKUX 3a/ay, BHIOMpATh
Haubosee 3 PpeKTUBHBIN CIOCOO UX pelIeHHs ¢ YUETOM MOJYYEHHs HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;
OCYILECTBIIATh CAMOKOHTPOJIb CBOECH EATEIBHOCTH Ha OCHOBE CaMOAHAIN3a NCAMOOLICHKHU.

INPEIMETHBIE PE3YJ/IbTATbBI
10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTPaxaroT:

c(OpPMUPOBAHHOCTH MPEJCTABICHUN O XUMUYECKOW COCTABIISIONIECH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B MO3HAHUH SABJICHUIN
MIPUPOIbI, B GOPMUPOBAHUUMBIIIIICHUS U KYJIbTYPBI TMYHOCTH, €€ (PYHKIIMOHATLHOM rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEeLlICHUs] MPaKTUYECKUX 3a/]a4y
U DKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIECHUSK CBOEMY 3J0POBBIO M MPUPOIHON CpEE;

BIIQJICHUE CHUCTEMON XMMHUYECKHUX 3HAaHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIIME MOHATHS (XUMUYECKHI AIIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJa, BaJeHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, XUMHUUECKas CBs3b, CTPYKTYypHast (opmyna (pa3BEpHyTas U COKpauiéHHast),
MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00BEM, YTIepOIHBINCKENeT, PYHKIMOHAIbHAS TPy, PaJuKaj, U30MepHus, U30MEpbl, TOMOJIOTHYECKUN Ps,
TOMOJIOTH, YTJIEBOAOPOJIbI, KHUCIOPOJ W a30TCOJEpKAlUe COCIUHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYISPHbIE
COEIMHEHUS); TEOPUU U 3aKOHBI (TeOpHUs CTPOEHUS opranndeckux BeuiectBs A.M. byTrnepoBa, 3aKk0H COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUM SI3bIK XUMHH; MUPOBO33PEHUECKUE 3HAHUS,JIEKAIINE B OCHOBE MOHUMAHMS NMPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBICHUU,
(akToNOrMUecKue CBEJIEHUS O CBOWMCTBAX, COCTaBe, MOJyYCHHUH U OE30MacHOM HCIOJIb30BAaHUU BAKHEHUIINX OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATETbHOCTH YEJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHHW BBISBISTH XapaKTepHbIE TPU3HAKUA TOHATHHN, yCTAaHABIUBATh 170 B3aMMOCBSI3b, UCIIONB30BATh
COOTBETCTBYIOIIME MOHATHUS MPU ONMCAHUU COCTABA, CTPOCHUS U MPEBPALIEHUN OPTaHUYECKUX COCTUHEHUI;

chOPMUPOBAHHOCTh YMEHUH HCMOJB30BaTh XUMHUYECKYIHD)  CHMBOJHMKY JJISl COCTaBICHHS MOJEKYIISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,



COKpaIEHHON) (POPMYITOPraHUYECKUX BEIIECTB U YPAaBHECHUN XUMUYECKUX PEAKIMN, M3TOTABINBATH MOJIENIM MOJIEKYJ OPTraHUYECKUX BEIIECTB IS
WUTIOCTPAIIMH UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATh TNPHHAUICKHOCTh H3YYEHHBIX OPraHMYECKUX BEIIECTB IO HMX COCTaBYy M CTPOCHHIO K
OTIpeNIeNIEHHOMY KJIAcCy/TPYIINEe COCOUHEHUH (YrieBOJIOPObl, KUCIOPO M a30TCOJACPIKAILINE COCIUHEHUS, BHICOKOMOJICKYISIPHBIE COCTMHEHU),
JaBaTh UM Ha3BaHus 1o cucremarndeckoitnomenkinarype (IUPAC), a Takxke npuBOAUTh TPHBHAIBHBIC HA3BAHUS OTACIBHBIX OPraHUYCCKHX BEIICCTB
(9THIIEH, IPOTIMIIEH, alleTUIICH, STUJICHTIIMKOJIb, TIIULEPHH, (peHoI,popMabaeril, aleTallbIeTH/I, MypaBbUHAs KHCII0Ta, YKCYCHAs KHCIO0Ta, OJICMHOBAs
KUCJIOTa, CTEapUHOBAs KHCIIOTA, TITIOK03a, (PPYKTO3a, KpaxMall, IEJUTI0N03a, TIIUIIHH);

c(OPMHUPOBAHHOCTH YMEHUS ONPEACIATH BUIBI XHMUYECKOH CBSI3U B OPraHUYECKUXCOSAMHEHUX (OMHAPHBIE U KPATHBIE);

Cc(OPMHUPOBAHHOCTH YMEHHUS IIPUMEHSITD TTOJIOKEHHS TEOPHH CTPOCHHS OpraHnvecKuX BemecTB A.M. ByTiiepoBa ist 00BsICHEHUS 3aBHCUMOCTH
CBOJMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHMSI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepPHU30BaTh COCTAB, CTPOCHUE, PU3NIECKUE U XUMUYECKHE CBOMCTBA THITMYHBIX MPEICTABUTEICH pa3IMIHBIX
KJIACCOB OPTraHMYECKHX BEIISCTB (METaH, dTaH, ITHWJICH, NMPOINWJICH, aleTuiieH, OyraaueH-1,3, merunOyramueH- 1,3, OEH30J, METaHOJI, JTaHOI,
STUJICHTJIUKOJIb, TIUIEPUH, (DEHOJI, alleTalIbJIeTU]l, MypaBbUHas U YKCYCHas KHCIIOTBI, IJIIOKO3a, KpaxMmall, 11eJUII0JI03a, aMUHOYKCYCHAsl KUCJI0Ta),
WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMH COOTBETCTBYIOIIUX XMMHYECKHX PEAKIMA C WCIIOJB30BaHUEM CTPYKTYPHBIX
(opmyur;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJAOPOIHOTO ChIPhs (He(Th, IPUPOHBIN a3, yrojib), CHOCOObI X epepaboTKu
U IIPAaKTUYECKOE MPUMEHEHHUE MTPOAYKTOB NepepaboTKH;

Cc(OPMHUPOBAHHOCTh YMEHUH MIPOBOAUTH BBIYHUCIIEHUS 110 XMMUYECKHM ypaBHEHUSAM (Macchl, 00bEMA, KOJINYECTBA MCXOJHOTO BELIECTBA WU
IPOIYKTa peaklMy 10 U3BECTHBIM Macce, OO0bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIINN);

c(OpMHPOBAHHOCTb YMEHUH BIIaIETh CUCTEMOM 3HAaHUH 00 OCHOBHBIX METOJIaX HAy4YHOT'O MO3HAHMS, UCIOJIb3yEMbIX B XUMHUH IPU U3Y4EHUH
BEIIECTB U XUMHUECKUX SIBJICHUN (HAONIOJEHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJEIUPOBAHHE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKNE 3HAHUS IS
IPUHATHUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUI coOmroaath IpaBWjia  MOJIb30BAHUS  XMMHMYECKOH Mocyaoi u jabopaTopHbIM 000pyIOBaHHEM, a
TaKKe MpaBuiia 0OpalieH s C BEIIECTBAMUB COOTBETCTBUU C MHCTPYKIUSMU 10 BBIIOJIHEHHIO 1a00PaTOPHBIX XUMUYECKUX OIBITOB;
c(OpMUPOBAHHOCTh YMEHUI IUTAHUPOBATD U BBIIOJHSATD XUMHYECKUN IKCIIEPUMEHT (TpeBpalleHUs OpraHMYECKUX BEIIECTB

IpU HAarpeBaHUM, TOJIyYCHHE JTHUJICHA M HM3YYECHUE €ro CBOWMCTB, KaYCCTBEHHBIC PEAKIIMM OPraHWYCCKHX BEIICCTB, JCHATypalus OCIKOB MpH
HArpeBaHMWHM, IIBETHBIC PEAKIUH OCIKOB) B COOTBETCTBHHC MPAaBUJIAMU TEXHUKU OE30MACHOCTH MPHU OOpAIlEHHH C BEIIECTBAMHU U JIA00OPATOPHBIM
000pyIOBaHUEM, TIPEJICTABIATH PE3YJIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B (JOPME 3aIMCH YPAaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN U (POPMYIHpPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPHUTHYECKH aHAJIM3MPOBATh XUMHUYECKYI0 WH()OPMAIHIO, MOIy4aeMyI W3 Pa3HbIX HCTOYHUKOB (CpelcTBa
MaccoBOit HHPpopManuu, IHTEpHET U IPYTUX);

c(OPMHPOBAHHOCTh YMEHUN COOJIIOATh MPaBHJIa 3KOJOTMYECKH LEIeCO00pa3HOrONOBEICHUSI B ObITY M TPYAOBOM JIEATENBHOCTH B LIEJSIX
COXpaHEHHs CBOEro 370POBbS M OKpYXKarollei MPUPOJHONW cpelibl, 0CO3HABAaTh OMACHOCTb BO3JEHCTBMS Ha KUBbIE OPraHU3MbI ONpEAETIEHHBIX
OpPraHMYeCKUX BEUIECTB, MOHMMAas cMbIci nokaszatens [1JIK, mosicHaTh Ha mpuMepax crocoObl YMEHBUICHUS W NPEAOTBPALICHUS WX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YellOBeKa;

0713 00YUAIOWUXCA C 0ZPAHUYCHHBIMU 803 MONCHOCMAMU 300P06bA: YMEHNE IPUMEHSTH 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX TTO3HAHUS



BEIIECTB U XUMUYCCKUX SIBIICHUI;
0J13 ClIenbIX U c1ad0sudAMUX 00yUarowuxca: yMEHUE UCIIOJIb30BaTh pelbeHO TOYCUHYIO cucTeMy obo3Hadenwmii JI. Bpaiins mis 3anucu
XUMHYECKUX POopMyII.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeOpraHuyeckass XuMHUsD OTPakaroT:

c(OPMHUPOBAHHOCTH TPEACTABICHUN: O XUMHYECKOW COCTABIISIIOIICH €CTECTBEHHO-HAYYHOH KapTUHBI MHpa, pPOJIM XHMHUU B TO3HAHHUU
SIBJICHUH TpUPOJbI, B (POPMHUPOBAHUU MBIIUICHUS M KYJIbTYPbl JUYHOCTH, €€ (DYHKIIMOHAJIBLHON IPaMOTHOCTH, HEOOXOIUMOU MJisi perieHUs
MPAKTUYECKHUX 33/1a4 U IKOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M MIPUPOIHOM Cpeie;

BJIQJICHUE CUCTEMOM XUMHUYECKUX 3HAHMM, KOTOPask BKIIFOYAET: OCHOBOTIOJIATAIOIIUETIOHATHS (XUMHUECKUI 3JIEMEHT, aTOM, MW30Tom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BAJICHTHOCT, AJIEKTPOOTPHUIIATEIIBHOCTD, CTENIEHh OKUCIICHHU S, XUMUYECKasT
CBS3b (KOBaJICHTHAs, MOHHAs, METAJUTMYECKasi, BOJOPOJHAS), KPUCTALTUYECKAsT PEHIE€TKA, THUIbl XUMHUUYECKHX PEAKIUW, pacTBOP, SJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, ANEKTPOJUTHUECKAS JAUCCOLMAINS, OKHCINUTETh, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW pEaKIUuHh, XHUMHUYECKOE PaBHOBECHUE);
TEOPHUH U 3aKOHBI (TEOPHs IIEKTPOJUTUUECKON TUCCOIManuu, nepuoandeckuii 3akoH .M. MenaeneeBa, 3ak0H COXpaHEHUSI MACChl BEIIECTB, 3aKOH
COXpaHEHUs W MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIIHIX), 3aKOHOMEPHOCTH, CHMBOJMYECKUHN S3BIK XUMHH, MUPOBO33PEHUCCKUE 3HAHMSI,
JIeXKAIIe B OCHOBE MIOHUMAaHMS TPUUMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBICHHUH, ()aKTOJOTHYECKHE CBEICHUSI O CBOMCTBAX, COCTaBE, MOTYyICHUH
1 6€30MacHOM UCIOJIb30BAaHUU BAXKHEHIIIMXHEOPTaHUYECKUX BEIIECTB B OBITY U MMPAKTUUECKOU IEATEILHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHI BBISBJISATh XapaKTEPHBIC TPU3HAKU TOHATHH, YCTAaHABINBATH nux B3aMMOCBS3b, HCIIOJIb30BAaTh
COOTBETCTBYIOIIME TMOHSITHS MPU OMUCAHUU HEOPTraHUYECKHUX BEIIECTB U X MPEBPAILICHUH;

chOpMUPOBAHHOCTh YMEHHUM  HCMOJB30BaTh XHMHYECKYI)  CHUMBOJIMKY JJIsl COCTaBJIEHUS (DOPMYJ BEIIECTB U YPAaBHEHUN XUMUYCCKUX
peaknmii, cucremarndeckyro HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHHs OTAEIbHBIX HCOPTaHMYCCKUX BEMICCTB (yrapHBIH Ta3, YIICKUCIIbINA
ra3, aMMHaK, raiméHas U3BeCTh, HeraméHasi H3BeCTh, MUThEBas COJQ, ITUPUT U JPYTHE);

c(hOpMUPOBAaHHOCTh YMEHHH ONPEACIIATh BAJICHTHOCTh U CTENIEHb OKMCIICHHSI XUMUYECKUX AIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTABa, BU/T
XUMUYECKOHN CBsI3M (KOBAJICHTHAs, HOHHAS, METAJUTMYECKAasi, BOJOPOIHAS) B COSAMHEHUSAX, TUIT KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, MOHHASI, METAJNIMYECKas), XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHUM;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPHUHAJICKHOCTh HEOPTraHMYECKUXBEIIECTB MO MX COCTAaBY K OINpPEAEIEHHOMY KIIacCy/TpyIiie
COCIMHEHUH (MPOCTHIC BEIIECTBA — METAJLIBI U HEMETAJUIbl, OKCH/IbI, OCHOBAHUS, KHCIIOThI, aM(OTEPHBIC TUIPOKCHIBI, COJIN);

cOpPMUPOBAHHOCTh YMEHUH  paCKpHIBATh CMBICII MEepUOIUYECKOTO 3akoHa J[.M. MeHnneneeBa W JAEMOHCTPUPOBATH €rO
CUCTEMAaTU3UPYIOIIYIO, OOBSICHUTENBHYIO U POTHOCTHYECKYIO (DYHKITUH;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHX 3leMeHTOoB 1-4 mepumonoB Ilepuoamueckoit
CHCTEMBI XUMHUECKHUX 1eMeHTOB JI.V. MeHeneeBa, HCIOIb3ysl IOHATHUS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAIIHY, «IHEPTCTUICCKUE YPOBHUY, OOBSICHSIThH
3aKOHOMEPHOCTH U3MEHEHHS! CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COE€IMHEHMI Mo nepuoaam u rpynmnam [lepuoandeckoil CUCTEMbI XUMUYECKUX
anemenToB /.M. MenpaeneeBa;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3IIMYHBIX KIACCOB,
MOATBEPXK/IaTh CYLIECTBOBAHME T'€HETUYECKOM  CBSI3M  MEXKJIYy HEOPraHMYECKUMM  BEIIECTBAMUC IMOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX



XUMHYECKUX PEAKLIMIL;

COPMHUPOBAHHOCTh yYMEHHUSI  KIACCU(PUIIMPOBATH XUMHUYECKHE  PEAKIMH IO Pa3UYHBIM IMpU3HAKAM (YHUCITY U COCTaBY PEarupyrommx
BEIIECTB, TEIIIOBOMY 3(D(DEeKTy peakinm, n3MEHEHHIO CTETICHEH OKUCIICHHUS AJIEMEHTOB, 00paTUMOCTH PEAKIUH, YIACTHIO KaTaInu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTaBIISATh ypaBHEHHUS PEAKIUU pPA3IMYHBIX THUIIOB, TMOJIHBIE M COKPAIIEHHBIE YpaBHEHHS PEAKIHA MOHHOTO
0oOMeEHa, YIUTHIBAs YCIOBHS, MPU KOTOPBIX ATH PEAKIIMH HIIYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMH, IMOATBEPKAAMOIINE KAUYESCTBEHHBIM COCTaB Pa3IMYHBIX HEOPTaHWYCCKUX BEIIECTB,
pacro3HaBaTh OMBITHBIM MMyTEM MOHOB, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI PACKPHIBATH CYIIIHOCTh OKHCIUTEIIBHO- BOCCTAHOBUTEIBHBIX PEAKIIMA TTOCPEACTBOM COCTABJICHHSI JICKTPOHHOTO
OaslaHca STUX peaKIuit;

c(OPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHMOCTH CKOPOCTH XMMMYECKON peakiuu OT pPa3iIu4yHbIX (AKTOPOB; XapakTep CMEIleHus
XMMHMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3neicTBus (mpunuun Jle Illarense);
c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh XUMHUYECKHUE IMPOLIECCHI, JISKAUUEB OCHOBE MPOMBIIIJIEHHOTO MOJIyYE€HUSI CEPHOU KHUCIIOTHI,
aMMuaka, a Takke copMHUpPOBAHHOCTh MPECTABIEHUH 00 OOMIMX HAYYHBIX MPUHIIMIIAX U 3KOJOTHYECKUX MPOoOIeMax XUMHUYECKOTO IPOU3BOICTBA,
cOpPMUPOBAHHOCTh YMEHHI NPOBOIUTH BBIYMCIEHHUS C HCIHOJB30BaHHMEM IIOHATUS «MaccoBas JI0JI BELIECTBA B PAcTBOpE», OOBEMHBIX
OTHOIIEHU T'a30B MPH XUMUYECKUXPEAKIUAX, MACChl BELECTBA WJIM 00bEMA ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBa, Macce WM 00bEMY OJTHOTO
13 Y4acTBYIOIIMX B PEaKIMH BEIECTB, TEIJIOBOro 3PQeKTa peakiy Ha OCHOBE 3aKOHOB COXPAaHEHUS! MAacChl BEIIECTB, IPEBPAICHUS U COXpaHEHUs

SHEPTHUH;
c(hOpMUPOBAHHOCTh YMEHUH co0mo1aTh nmpaBuja  TOJB30BAHUS  XMMHUYECKOW IMOCY0N W JabopaTopHBIM O0OpYyIOBaHUEM, a

TaKXKe MpaBuiIa OOpaIIeHHs C BEIECTBAMUB COOTBETCTBHH C HHCTPYKIIUSIMU TI0 BBITIOJTHEHHUIO JTa00PaTOPHBIX XHMUYECKUX OIBITOB;
C(OPMHUPOBAHHOCTh YMEHHM TUTAHUPOBATh U BBITIOJHATD XUMUYECKHN IKCTIEPUMEHT (pa3iioKeHHE MEepPOKCHIa BOAOPOaa B

MPUCYTCTBUH KaTalIN3aTOPa,0lpeeiICHAE CPeIbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHHBEPCATLHOTO HHIMKATOPA, BIUSHUE pa3IHIHBIX (PaKTOPOB Ha
CKOPOCTh XMMHUYECKOW pEaKIiy, peaKIii HOHHOTO 0OMEHA, KaueCTBEHHBIC PEaKIIMU Ha CYIb(at-, KapOOHAT- U XJIOPHU/I-aHUOHBI, HA KATHOHAMMOHWUS,
peleHre 3KCIIepUMEHTATBHBIX 33124 10 TeMaM «MeTauibl» u «HemeTais») B COOTBETCTBUU C MTPaBUIIAMU TEXHUKU 0€30TIACHOCTH TIPU 0OpaIieHuu
C BEIIEeCTBAMH U JIA0OPATOPHBIM O0OpPYJOBaHUEM, NPEACTABISATh PE3yIbTaThl XHUMHYECKOTO OKCIEpUMEHTa B (opMe 3alluch ypaBHEHHIMA
COOTBETCTBYIOILIUX PeaKuii 1 (OpPMyITUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AHAIM3HPOBATH XHUMHUYECKYI) WH(GOpPMAIIMIO, TOJy4aeMyK W3 pa3HbIX HCTOYHUKOB (CpeicTBa
MaccoBOI KOMMYHUKaIMH, IHTEpHET U APYTrux);

C(OPMHUPOBAHHOCTh YMEHHUU COOJIIOJIATh MPaBUJIa JKOJOTHUECKHU IIEJIECOO00Pa3HOTOMOBEACHUSI B OBITY M TPYIOBOW JCATEIBHOCTH B ILEJSIX
COXPaHEHHUs CBOETO 3JI0POBbS M OKpYXKalOIIeH MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHUS Ha JKUBbIE OPraHU3MbBI OMPEIEIEHHBIX
BEIECTB, MoHUMasi cMmbichn mokazatens [1/IK, moscHATH Ha mpuMepax CHocoObl YMEHBIIECHUS M MPEeIOTBPAIEHUS UX BPEAHOTO BO3ICHCTBUS Ha
OpraHu3M YeloBeKa;

0713 00YUAIOWUXCA C 0ZPAHUYCHHBIMU 803 MONCHOCMAMU 300P0GbA: YMEHNE IPUMEHTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX TO3HAHUS
BEIIECTB ¥ XUMUYECKHX SIBJICHHUIA;

013 CllendIX U c1adosudAwuUX o0yuarouwuxca: yMEeHUEe HUCII0NIb30BaTh pelbeHO TOYeuHyl0 cucteMy obOo3HaueHuid JI. Bpaiins ans 3anucu
XUMHYECKUX PopMyII.



TEMATUYECKOE NMNMAHNPOBAHUE

10 KITACC
Ne HasBanue pa3zenoB u TeM NporpaMMbl KosmmuectBo yacos OnextpoHHsie (TU(POBLIE)
n/m Bcero| KonrposbHbie IpakTryeckue obpasoBaternbHbIe pecypehl
paboThl paboThl
‘Pa3)1e.11 1. Teopern4ecKkue 0CHOBbI OPraHUYeCKOH XHUMHH ‘
1.1 |[IIpenmer oprannyeckoil xumuu. Teopust npoBeACHUS 3
pe3ynbraToB A. M. bytieposa
‘I/ITOFO 0 pas3ieny H 3 || ‘
‘Pa3)1e.11 2. YriieBoaopoanl ‘
‘2.1 HHpe)J;enBHHe YIJI€BOJIOPO/IbI — alIKaHbI H 2 || H H ‘
2.2 |HenpenenbHbIE YrIIEBOJIOPOIbI: ATKEHBI, aTKaHCHBI, 1
QITKWHBI.
‘2.3 HApOMaTI/I‘—IeCKI/Ie YIJI€BOIOPOIbI H 2 || H H ‘
‘2.4 HHpHponHHe HMCTOYHHKH yTJIEBOJAOPOJIOB U UX nepepa60TKaH 3 || 1 H H ‘
‘I/ITOFO 10 paseny H 13 || ‘
‘Pa?.z[e.ﬂ 3. Kucjiopoacoaep:xamue opraHudecKue coeIMHeHM st ‘
‘3.1 HCr{HpTLI. denou || 3 || H H ‘
‘3.2 HAJ'IBI[GFI/II[BI. Kap6oHoBsie kucinoThl. CioxHbie 3PHUpbI || 7 || H 1 H ‘
‘3.3 Her'IeBOI[bI || 3 || 1 H H ‘
‘I/ITOFO o pazaeny || 13 || ‘
‘Paaz[e.n 4. A3oTcoaep:Kaniue opranHnveckue coequHeHust ‘
‘4.1 HAMI/IHLI. AMUHOKUCIOTHL. benku || 3 || H H ‘
‘I/ITOFO 0 pazaeny || 3 || ‘
‘Paaz[e.n S. BbICOKOMOJIEKYJISIPHbIE COCAUHECHUSA ‘
‘5.1 HHJ‘IaCTMaCCLI. Kayuyku. Bonokna H 2 || 1 “ H ‘
‘I/ITOFO 10 pasjeny || 2 || ‘
OBILEE KOJJMYECTBO YACOB I10 ITPOI PAMME | 34 | 3 [ 2 [ |




11 KINACC

Ne HasBanue paszznenoB ¥ TeM IpOrpaMMbl KousmnuectBo yacos OnextpoHHsie (IU(POBLIE)
n/m Bcero| KonTponbsHble IpaxkTryeckue obpasoBatesnbHbIe pecypehl
paboThl paboThl
‘Pa3)1e.11 1. TeopernyecKkne 0CHOBbI XHMHH ‘
1.1 ||Ctpoenue aromos. [leproanueckuii 3akoH u [lepuoanueckas 3
cucteMa 1o aaemenTam 1. . Meneneera

‘1.2 HCTpoeHHe BemecTBa. MHOTOOOpa3ue BEIiecTB H 4 || H H ‘
‘1.3 HXHMI/ItIeCKHe MIPOLIECCHI H 6 || 1 H 1 H ‘
‘I/ITOFO 0 pa3ieny H 13 || H H ‘
’Pa:me.n 2. Heoprannyeckasi XuMust ‘
21 [Meram o] u H |
’2.2 HHeMeTaJmH H 9 || 1 H H ‘
‘2.3 HCB;BL HEOPraHWYECKUX M XUMHYECKHX BEIICCTB H 2 || H H ‘
‘I/ITOFO 10 paseny H 17 || H H ‘
‘Pa?.z[e.ﬂ 3. Xumus ¥ ;KM3Hb ‘
|3.1 HXI/IMI/I}I U KU3Hb || 4 || H H ‘
II/IToro o pazjaeny || 4 || ‘
IOBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 | 2 | 3 | |




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

Xumus. 10 xknacc. bazoseiit yposens. ['abpuensin O.C., OctpoymoB WU.I'., Cnankos C.A

Xumus. 11 kmacc. bazoseiit yposens. ['abpuensin O.C., OctpoymoB WU.I'., Cnagkos C.A

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus. 10 knacc. ba3ossiii yposenb. [IpoBepounbie u koHTposibHBIE paboThl ['abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A.
VYpoxku xumuu B 10 kimacce. Metonuueckoe nocodbue 'adbpuensu O.C., Octpoymos WN.I'., Cnankos C.A.
Xumus. 11 knacc. ba3ossrif ypoBenb. [IpoBepounbie 1 kKoHTpoabHBIE padoThl ["abpuensu O.C., Octpoymos WN.I'., Ciagkos C.A.

VYpoxku xumuu B 11 kimacce. Metonuueckoe nocodbue I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

e bubmmoreka [{OK https://m.edsoo.ru/7f41a636

e GlobalLab — I'mo6GanpHas mkoJsibHasA 1a00paTOpUs

e Poccwuiickas anekTponHas mkoia https://resh.edu.ru/



https://m.edsoo.ru/7f41a636
https://globallab.org/ru/
https://resh.edu.ru/

