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MHNOACHUTEJIBHAS 3AIIUCKA

[IporpaMmMa Mo XWMMHU Ha YpOBHE cpeaHero ooOmero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit denepauuny,
TpeOoBaHUl K pe3yjbTaTaM OCBOCHHs (efepanbHON 00pa3oBaTeIbHON MPOrpPaMMbl CPETHErO OOIIEro
obpazoBanus (OOII COO), npexacraBieHHbix B DenepaabHOM ToCyIapcTBEHHOM 00pa3oBaTeIbHOM
craggapre COQO, c¢ yuérom Konmenmuu mpenogaBaHusi y4YeOHOro mpeaMera «XHUMHS» B
o0pa3zoBaTenbHBIX Oopranu3anuiax Poccuiickoit @eneparum, peaqu3yomnX OCHOBHBIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, 1 OCHOBHBIX NOJI0KeHHUI «CTparerun pa3BuTus Bocniutanus B Poccuiickoit @eaepaunn Ha
nepuon 110 2025 roga» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3paboTke MporpaMMbl MO XUMHH, K OMpEICNICHHI0 OOIIel cTpareruu
oOydeHusl, BOCHUTaHUS U Pa3BUTHA O0YUaIOUINXCS CPEACTBAMH yueOHOro npeamera « XumMus» g 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIeNTyaidbHble monoxenus PIOC COO o
B3alMOOOYCIIOBJICHHOCTH LI€JIeil, COoAep>KaHusl, pe3ysbTaToB OOy4YeHHs M TpeOOBaHUIl K YPOBHIO
MOATOTOBKU BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHME, MOJIy4aeMOE BBIMYCKHHUKAMHU 00Ie00pa3oBaTeIbHOM OpraHu3allli,
SBJIAETCS HEOThEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYXKUT 3aBEpILAIOLIUM 3TallOM
peaiM3aluy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIFOUEBBIX LIEHHOCTEH, MPUCYIIUX IIETOCTHON
CUCTEME XHMHYECKOTO 0O0pa3oBaHWS. OTH IIEHHOCTH KAacaloTCs II03HAHUS 3aKOHOB IIPHPOJIBI,
(dbopMUpOBaHHS MUPOBO33PEHUS U OOIIEH KyJIbTYyphl YEJIOBEKa, a TAKXKe IKOJIOTHUECKH 00OCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/J0pOBBI0 M TPHPOTHOW cpexe. Peammsyercs xumudeckoe oOpa3oBaHHe
oOyJaroluxcst Ha ypOBHE CpeIHEro o0Iero oopa3oBaHus CpeicTBaMU yU4eOHOTo mpeaMeTa « XuMus»,
COJIEp)KaHUE ¥ MIOCTPOCHUE KOTOPOTO ONPEACIICHBI B TPOrPaMMe 10 XUMHUU C YIETOM CICHH(PUKN HAYKH
XUMHH, €€ 3HaYCHUS B MO3HAHUM MPHUPOJABI U B MaTEpHUaIbHOM KM3HU OOIIECTBa, a TaKKe C y4ETOM
O0IMX 1eiel W MPUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpazoBanus B Poccuiickoit denepanun.

XUMHST Kak dJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT OcoOyi0 poJib B COBPEMEHHOMU
MBUIM3AIMU, B CO3JaHUM HOBOM 0a3bl MarepualbHOM KyJIbTyphl. OHa BHOCHT CBOW BKIJIAJ B
(bopMHpOBaHHME PAllMOHAIBHOIO HAYYHOTO MBIIUJIEHUS, B CO3/IaHUE IIEIOCTHOIO MpPEJCTaBICHUS 00
OKpY KaroIlleM MHpe Kak O eIMHCTBE MPUPOIBI U YeJIOBeKa, KOTopoe GOpMUPYETCS B XUMHH Ha OCHOBE
MTOHMMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIEr0 MUPa, OCO3HAHMSI B3aUMOCBSI3H MEX]Ly CTPOCHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3aUMOJCHCTBYS C JIPYTMMU €CTECTBEHHBIMH HayKaMH, XUMHS CTajla HEOTheMJIEMOU
4acTbI0 MUPOBOH KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TPyJa M KU3HU KaXKJIOro 4jieHa
obmectBa. CoBpeMeHHass XUMHUsA KaK HayKa CO3WJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTUHN
HampaBlieHa Ha pelIeHHe TI00ANbHBIX MPOOJIEM yCTOWYHBOTO Pa3BUTHS YENOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJIOIMYECKO 0€30aCHOCTH M OXPaHBbI 310POBBS.

B cooTBeTcTBUM ¢ 0OIIUME LETSIMH U MIPUHIIUIIAMU CPEHETO OOIIEeTr0 00pa30BaHUs COJEPKaHUE
npenmMera «Xumus» (10—11 kmaccsl, 0a30BbIil YPOBEHb W3YUYEHHs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO
Ha  OOHIEKYNbTypHYIO TIOJTOTOBKY  OOydaroluxcs, HEOOXOIMMYH0 UM s  BBIPaOOTKH
MHPOBO33PEHUECKUX OPHUEHTHUPOB, YCIEIIHOTO BKIIYECHHUS B KU3Hb COIUYyMa, IPOJIOJDKEHUS
00pa30BaHMs B pa3TUYHBIX 00JACTSIX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomuMu npeaMera «XuMus» SBISIOTCS 0a30BbIe Kypehl — «OpraHudeckas XUMHS) U
«OO0masi U HeopraHWyYecKas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUS KOTOPBIX SIBISTFOTCS
OCHOBBI 0a30BOI HayKu: CHUCTeMa 3HAHMHM IO HEOPraHMYEeCKOM XMMHU (C BKJIIOYEHHEM 3HAHUU U3
o0miel XUMUM) U OpraHuyeckorl xumuu. DopMUpOBaHWE MTAHHON CHCTEMbI 3HAHHWHA TPH HU3YUCHHUH
npenMeTa o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3tsl BEIIECTB Ha OCHOBE OOIINX
MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa coaepkanus KypcoB — «Oprannueckas Xumus» 1 «OO01as 1 HeOpraHWYECKast XUMHUSI
chopMUpOBaHa B TporpaMMe MO XMMHU Ha OCHOBE CHCTEMHOrO MOAXOJa K M3YUYEHHUIO y4eOHOTO
MaTepuaiga U OOyCIIOBJI€HA HCTOPUYECKHM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHMM Ha OIpeaeaEHHBIX
TEOPETHUECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOd XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCMYECKON TEOpUU CTPOCHHUS OPTaHUYECKUX COCIUMHEHHM, a TaK)Ke Ha YPOBHE CTEPEOXUMUYECKUX U



ANIEKTPOHHBIX MPEACTaBICHUA O CTpoeHHH BemecTB. CBeneHUss 00 M3y4aeMbIX B KypCe€ BEIIeCTBax
JAIOTCS B Pa3BUTUH — OT YTJIEBOJOPOAOB JIO CIOXKHBIX OMOJIOTMUECKH aKTHBHBIX COeIUHEHM. B Kypce
OPraHMYECKON XHMHH TOTY4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs MEepBOHAYAIBHBIC TPEJICTABIICHUS O XUMHUYECKOW CBS3H, KIIaCCU(PUKAIIMOHHBIX ITPU3HAKaX
BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOSHUS, O XUMHUYECKOHN peaKinu.

[Tox HOBBIM YTJIOM 3peHHS B MpeaMeTe « XUMHUS» 0a30BOT0 YPOBHS PacCMaTPUBACTCS U3yYCHHBIN
Ha ypOBHE OCHOBHOTO O0IIET0 00pa30BaHMs TEOPSTHUECKUN MaTeprall U (DaKTOJIOTUIECKHIE CBEICHUS O
BEIIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4acCTHOCTH, B Kypce «OO0Ias 1 HeopraHudeckass XuMHUsH
0o0ydJaronmMcsl TMPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOJWYECKOrO 3aKOHa C
OOIIETEOPETUYCCKUX M METOJOJIOTHYSCKUX TO3UIMHA, TIy0Ke MOHITh HMCTOPUYECKOE H3MEHEHHE
(YHKIHI 3TOT0O 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIOMICH U MPOTHO3UPYIOMIESH.

Envnas cucrema 3HaHMM O BaKHEWIIMX BEIIECTBAX, MX COCTABE, CTPOCHUM, CBOMCTBAX H
MPUMEHEHHUH, a TaKK€ O XHMHUUYECKHX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTCKAHUS
nomnounHsercs B Kypcax 10 u 11 kinaccoB aseMeHTaMu CoJepKaHusl, UMEIOIIUMHU KYJIbTYpOJIOTUYECKUN U
MPUKJIAHON XapakTep. DTHU 3HAHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMMOCBSA3M XUMHH C JIPYTUMHU
HAayKaMH, DPACKpPHIBAIOT €€ poJIb B IIO3HABATEIBHOW M TPAKTHYECKON JCSATEILHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHUS K IPOLIECCY TBOPUECTBA B OOJIACTH TEOPUHM M MPAKTUYECKUX
MPWIOKCHUH XUMHUH, TIOMOTAIOT BBIMTYCKHUKY OPHCHTUPOBATHCS B OOIMISCTBEHHO W JIMYHOCTHO
3HAYMMBIX TIPOOJIeMax, CBSI3aHHBIX C XUMUEH, KPUTUYECKH OCMBICITMBATh HH(DOPMAITUIO U IPUMEHSThH €€
JUTS TIOTIOJTHCHUSI 3HAHWM, PEIICHHS] WHTEIUICKTYallbHBIX M 3KCIEPUMEHTAIBHBIX HMCCIEIOBATEIBCKUX
3amad. B nenom copepikanue yueOHOro npeamera « XuMus JTaHHOTO YPOBHS W3YUYEHHs] OPHEHTHPOBAHO
Ha (popmupoBaHUE y 00yUYAIONIUXCS MHUPOBO33PEHUYCCKONH OCHOBBI JUIsI TOHUMAaHUS PHIIOCO(PCKUX HIIeH,
TaKMX KakK: MaTepHallbHOE €JIWHCTBO HEOPraHMYECKOTO W OPraHU4YecKoro Mupa, O0O0yCIOBICHHOCTh
CBOWCTB BEIIECTB HMX COCTAaBOM M CTPOCHHEM, II03HABACMOCTh TIPHUPOJHBIX SBICHHHA MyTEM
OKCIIEPUMEHTa U PEIICHUS MNPOTUBOPEUUMH MeEXAYy HOBBIMU (akTaMH U TEOPETUYECKUMU
MIPEMOCHUIKAMHU, OCO3HAHHWE POJIM XMMHU B PEIICHUU 3KOJOTHYECKHX MPOOJIeM, a Takke MmpodiemM
cOepekeHUsI SHEPTETHIECKUX PECYPCOB, ChIPhsI, CO3JJaHMUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmane pemieHuWs 3aqad BOCHUTAHUS, PAa3BUTHS M COIUAIHM3ANMHA OOYYAIOIIMXCS TPHHSITHIE
MpOrpaMMOil MO XWMHUU TOAXOABl K OIpPENeICHUIO COACpXKAaHWs U TIOCTPOCHHUS TMpeaMeTa
peycMaTpuBarT (HOPMHUPOBAHUE YHUBEPCATBHBIX YUCOHBIX JEHCTBUN, UMEIONIMX 0a30BOC 3HAUCHUE
JUIS pa3NTUYHBIX BUIOB JESATENBHOCTH: pelIeHHs MpobeM, orcKa, aHanu3a U o0paboTku nHpopMaium,
HEOOXOMUMBIX JJII TMPHOOPETEHUs ONbITa NPAKTHYESCKOH W WCCIICIOBATEIBCKON JIEATEIHHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B IMIO3HAHUM XUMHHU.

B mpakTuke mpernomaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI, TaK M Ha
YpOBHE CpPEAHEro 00IIero o0pa3oBaHMsl, IPU OMPEACICHUU COACPKATENFHON XapaKTePUCTHKHU Iieneit
W3YYCHHSI TpEAMETa HaIlPABJICHUEM IEPBOCTEIICHHOW 3HAYMMOCTH TPAJAWIIMOHHO MPU3HAETCS
(dbopMHpOBaHNE OCHOB XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUIECKON
JESATEIbHOCTH YeIOBeKa M KaK OJHOTO W3 KOMIIOHCHTOB MHUPOBOU KyIbTypbl. C METOIUYECKOW TOUKHU
3peHus TAaKOH MOAXO0]T K OTPEACNICHUIO eNIel N3YUEeHUS MIPeIMeTa SBISICTCSI BIIOJIHE ONPaBIaHHBIM.

CornacHO JTaHHOW TOYKE 3PCHHS TJABHBIMH IEJSAMHU U3YYCHHUS MpeaMeTa « XUMHsS» Ha 0a30BOM
ypoBHe (10 —11 xu.) sBastOTCA:

e (opmupoBaHUE CHCTEMbl XUMHYECKHX 3HAHUN Kak Ba)KHEHIIEW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOUW KapTUHBI MHPa, B OCHOBE KOTOPOH JIexkaT KITFOUEBHIC MMOHATHS, PyHIaMEHTATLHBIC 3aKOHBI
U TEOpUHM XWMHHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W IOHHUMAaHHE CYIIHOCTU JOCTYITHBIX
0000IIeHNT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHEH WX pPa3BUTUS U
CTaHOBJICHHS,

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUA O HAYYHBIX METO/IaX TO3HAHMSI BEIIECTB U XUMUYECKUX
peaknuii, HEOOXOJWMBIX I TPHOOPETEHUS YMEHUH OPHCHTHPOBATHCS B MHpPE BEHISCTB H
XUMHYECKUX SBJICHHM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U TTOBCETHEBHOM JKU3HH,

® pa3BUTHE YMEHUH U CMOCOOOB [EATEIBHOCTH, CBS3aHHBIX C HAONIOJIEHUEM U OOBSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUIT 0€30MIacCHOTO OOpAIICHHSI C BEIICCTBAMH.



Hapsimy ¢ sTuMm, coaepskaTenbHas XapakTEpUCTHKA IeNled W 3aJad W3Y4YCHHS TpeaMeTa B
porpaMMe Mo XHMHUU YTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETaMHU B
cucteMe cpeaHero oodmiero ooOpazoBanus. CerogHs B TPENOAABAHWM XUMHH B OOJIBIICH CTENICHH
OTHAETCsl MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJepaHus OO0yuyeHUus, OpUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHHMKA 00I1€00pa3oBaTeIbHON OpraHM3alny, BIAJCIONIET0 HE HAa0OpPOM 3HAHWM, a
(GYHKIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHHUSIMHU aKTUBHOTO MOJYYEHHS] 3HAHUU U
MPUMECHECHHS UX B PEATHHOMN KH3HU JUUIS PEIICHHSI TPAKTUICCKUX 33]1ad.

B cBs3u ¢ 3TUM mpu M3y4YeHHH TNpeaMeTa «XUMHS» JOMHHHUPYIOIIEee 3Haue€HUE MpPUOOpeTaroT
TaKue LeH U 33J1a4l, KaK:

ajanTanus oOydaromuXcs K YCJIOBUSM JWHAMHYHO DPAa3BHBAIOILETOCS MHUpPA, (OPMHPOBAHUE
UHTEJUJIEKTyaJIbHO ~ Pa3BUTON  JUYHOCTH, TOTOBOM K  €aMOOOpa3OBaHHIO, COTPYJIHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHSATHIO TPAaMOTHBIX pEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre y OOYYAIOMIUXCS KIIOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), MMEIOIIUX
YHHUBEpCaIbHOE 3HAUCHUE ISl PA3IMYHBIX BUJOB JIEATEIHHOCTHU: PELICHUs IpoOieM, IOUCKa, aHaIu3a U
00paboTku MHpOpMaLKU, HEOOXOAMMBIX Ui TPUOOPETEHUS OIBITA JACATEIBHOCTH, KOTOpasi 3aHUMAET
BaXHOE MECTO B MO3HAHUM XHMHUH, a TaKXKe JAJS OLEHKU C TMO3MIHMHA KOJOTHYECKOW 0e30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa M MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, HMHTEJUICKTYalIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH
00yYaroImuxcs: CIIOCOOHOCTH CaMOCTOSTEILHO PUOOPETAaTh HOBBIC 3HAHUS 110 XUMHH B COOTBETCTBHU
C JKU3HEHHBIMH TOTPEOHOCTSIMH, HUCIOIB30BaTh COBPEMEHHbIE WH()OPMAIMOHHBIE TEXHOJOTHUU IS
MOKCKA U aHAIM3a y4eOHOH U HAYYHO-TIONYJISIPHON HH(POPMALIUN XUMUYECKOTO COJICPIKaHMS;

dbopMUpOBaHHE M pa3BUTHE Y OOYYArOIIMXCS ACCOLIMATUBHOTO W JIOTUYECKOTO MBIIICHUS,
HaOJII0AAaTeNbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, IIPH
TUTAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcsi yOexIEHHOCTH B T'YMaHHCTUYECKON HANpaBICHHOCTH XHMHUH, €&
B2XHOM POJIM B pEHICHUH TTI00aTbHBIX MPOOJIeM pallMOHAIBLHOTO MPHUPOAONOIB30BaHNUs, TOMOTHEHUS
OHEPreTUYECKUX PECYPCOB M COXPAHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
0epe’KHOr0 OTHOIIEHUS K MIPUPOJIE U CBOEMY 3[I0POBbIO, a TaKXkKe MPHOOPETEHUs OIbITa UCIIOIb30BAHUS
MOJTYYCHHBIX 3HAHUH JUISI TIPUHSITHS TPAMOTHBIX PEIICHUN B CHUTYaIlHSX, CBSI3aHHBIX C XUMHUYECKUMU
SIBIICHUSIMU.

B yuebGHOM 1u1aHe cpemHero obmiero o0pa3oBaHus MpeaMeT « XUMHUs» 0a30BOT0 YPOBHS BXOJUT B
cocTaB IpeaMeTHOM obnactu «EcTrecTBeHHO-HAYYHBIE TPEMETHD.

OOmiee ynciI0 9acoB, OTBEAEHHBIX /IS M3YYCHHUS XUMUH, Ha 0a30BOM YPOBHE CpPEIHEro O0IIero
oOpa3zoBanusi, coctaBisieT 68 gacos: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).



COJAEPKAHUE OBYYEHHUA 10 KJIACC
OPI'TAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOi XUMUH

[IpenMer OpraHMYeCKOM XUMHH: €€ BO3ZHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B IOJIYYCHHM HOBBIX
BEUIECTB U MarepuaynoB. Teopus cTpoeHUs opraHudeckux coeauHeHuit A. M. Byrtneposa, eé
OCHOBHbIE TON0KeHUsA. CTpyKTypHble (HDOpMYJIbl OpraHMYECKMX BellecTB. ['omonorus, uzomepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

IIpencraBnenne o kinaccuUKaMUM OpPraHMYECKUX BemiecTB. HoMeHknaTypa oOpraHM4ecKux
COEMHEHMUI (cucTeMaTHuYecKas) U TPUBHMAJIBHBIE Ha3BaHMs Ba)XKHEWIIMX IPEACTABUTEIEH KIIacCOB
OpPraHUYECKUX BEILECTB.

DKcIeprMEeHTAIbHBIE METO/IbI M3YUYEHHUS BEIIECTB U X NMPEBPAICHUI: 03HAKOMJICHHE C 00pazliaMu
OpPraHMYECKUX BEIIECTB M MaTepHallaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYEeCKHX
BEIIECTB, HAOIIO/IEHNE M ONMUCAHWE JAEMOHCTPALMOHHBIX OINBITOB IO NMPEBPAIICHUIO OPraHUYECKHX
BEIIECTB IPU HarpeBaHUM (IUIaBJICHUE, 0OyTIMBaHUE U TOPEHHUE).

YrieBoaopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUM Psil. MeTaH U 3TaH — NPOCTEHIINE ITPEICTaBUTENN
aJIKaHOB: (M3MYECKHE M XUMHUYECKHE CBOWCTBA (PEaKIMH 3aMEIICHHs] M TOPEHUs), HAaXOXICHHE B
IIPUPOJIE, IOJIyUYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOCHHME, T'OMOJIOTMUYECKUN psiA. OTWUIEH U MPONUJIEH — MpOCTEHlINe
IPEJCTaBUTENIN AIKEHOB: (U3MYECKHMEe M XUMHUYECKHE CBOHCTBA (peakiuM TUAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLliK), IOJIy4YeHUE U IIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: crpoeHue, BaXHEHIINE XUMHUUECKUE CBOMCTBa
(peakuus nonuMepusanun). [lomydyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, T'OMOJOIMYECKHH psn. ALETWIeH — HpOoCTeHIIMH
NPEJCTaBUTENIb AJKWHOB: COCTaB, CTPOCHHWE, (U3MYECKHEe W XHUMHYECKHE CBOWCTBa (peakuuu
T'MJIPUPOBAHUS, FAJIOTEHUPOBAHUS, TUAPATALIMHU, TOPEHNUS ), TOJyUYCHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHHe, (U3MUECKHE W XHMMHUYECKHE CBOMCTBa (peakuuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), MOJIyYeHHE U NMpUMEHeHHue.. TOKCHUHOCTh apeHoB. ['eHeTnueckas
CBSI3b MEXIY YIJI€BOJOPOAAMHU, IPUHAICKAIIMMHU K Pa3IMYHBIM KJIacCcaM.

[TpupoHble HCTOUHUKHU YIIIeBo10po1oB. [IpupoauHslii ra3 u nomyTHble HedTsHbIE Ta3bl. HedTh u
e€ mnpoucxoxaeHue. CrocoObl nepepaObOTKM HEPTU: TNEPEeroHka, KPEKUHI (TEPMHUYECKUH,
KaTaJIuTH4eCcKui ), muponu3. IIpoxykTsl nepepaboTku HeTH, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH U B
ObITy. KaMeHHBIH yroib U MpOayKTHI €ro nepepadoTKH.

DKcIepUMEeHTaIbHbIE METO/IbI U3YUEHHUs BEIIECTB U UX MPEBPALCHUN: 03HAKOMJIEHHE ¢ 00pazliaMu
IlacTMacc, KaydyykKoB M pe3uHbl, Koulekuuu «HepTts» U «Yroap», MOIEIMpPOBAHHE MOJEKYJ
YIJIEBOIOPO/IOB U TajIOT€HONPOU3BOIHBIX, MPOBE/ICHHE NPAKTUUYECKON pabOThl: MONTy4YeHUE ITUIICHA U
W3Y4YEHHUE €ro CBONCTB.

PacuérHble 3anaun.

Bbluncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEIIECTBA WJIM MPOIYKTa PEaKIMM MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamue oprannyeckne coeiHHEHUs!

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHOT U ATAHON: CTPOEHHUE, PU3NYECKHEe U XMMHUYECKHeE
CBOMCTBAa (pe€akUMM C aKTUBHBIMH MeETalllaMH, TaJIOTEHOBOJOPOAAMH, TOpPEHHE), NPUMEHEHHE.
Bonoponnbie cBsi3u Mexay MoOJeKyJlaMu crnupToB. JlelicTBHEe MeTaHojia M 3TaHOJAa Ha OpraHU3M
4eJI0BEKa.

MHoOroatoMHble CHUPTHl. DTUJICHIVIMKOIb M TIULEPUH: CTPOEHHUE, (U3NYECKHE M XUMUYECKHE
CBOMCTBA (B3aMMOAEHUCTBHE CO LIEIIOYHBIMM METaNIaMHU, Kau€CTBEHHAsl PEaKlMsl Ha MHOTOATOMHbBIE
cnupthl). JlelicTBrue Ha opranusMm yenoBeka. [[puMeHeHne rmunepruia u 3TUIICHTITUKOIS.

@deHoN: CTpOeHHE MOJEKYJbl, (U3MYecKHe M XHMUYecKHe cBOicTBAa. TOKCHMUHOCTH (eHoa.
[Ipumenenue geHomna. Anpaerusipl U kemorvl. opMalibIerul, aleTalbJIeru1: CTpoeHue, pusnueckue
U XMMHYECKHE CBOMCTBAa (pEaKkUMM OKUCIEHHMS WU BOCCTAHOBJICHMS, KAueCTBEHHBIE DEAKIUM),
IIOJIyYE€HUE U IIPUMEHEHHE.




O/HOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAsi KUCJIOTHI: CTPOCHUE,
¢busnyeckue M XUMHUYECKUE CBOWCTBA, MONydYeHUE W IpuMeHeHHe. CTeapuHOBas M OJEHHOBAs
KHUCJIOTHI KaK MPEJCTABUTENN BBICIIMX KapOOHOBBIX KHMCIOT. MbBUIa Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOMoILee JieiicTBHE.

Crnoxable 3(QUpbl KaKk MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. I'Maponu3 ciioxHBIX 3¢upos. XKupsl.
I'maponns xupos. [lpumenenne xupoB. bruonoruyeckas posib KUPOB.

VYrieBoasl: cocTaB, KiIacCU(pHUKAIMs YriaeBoJoB. [JOKo3a — MpOCTEHIIUI MOHOCaXapHI:
0COOEHHOCTH CTPOEHMsI MOJIEKYJIbl, (U3MYECKHMEe W XHUMHUYECKHE CBOHCTBa (B3aMMoOJEHCTBHE C
ruapokcugom meau(ll), oxucienne amMmmuadnbpiM pacTBopoM okcuaa cepebdpa(l), BoccranoBneHue,
Opo’KeHME TIJIFOKO3bI), HaXOKICHHWE B IPUPOJE, NMpUMEHEHHe, Ouosiorndeckas poib. POTOCHHTES.
@pyKTO3a KaK U30MEP IIFOKO3BI.

Kpaxman u wnemmonoza kak HOpupoaHble nonuMepbl. CTpoeHHe Kpaxmala M IEJUTHOJIO3BI.
duznyeckue U XMMUYECKHUE CBOICTBA Kpaxmaiia (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIUS C HO/I0M).

OKcIepUMEHTAIIbHbIE METO/IbI U3YUEHHUs BEIIECTB U UX IPEBPALEHUN: IPOBEIEHUE, HAOII0eHUE U
ONHMCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: FOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX
ciuptoB (okucieHue dtaHona okcuaoM wmeau(ll)), MHOroaroMHbIX CcnuUpTOB (B3aMMOACHCTBHE
rauepuHa ¢ ruapokcunom menu(ll)), ampaernnoB (OKuciaeHME aMMUAYHBIM PACTBOPOM OKCHAA
cepeopa(l) m rtumpoxcumom wmemu(ll), B3ammomelcTBHE Kpaxmaiga C HOAOM), IPOBEACHHUE
IIPaKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOU KHCIIOTBHI.

Bbruucnenuss 1no ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJIWYECTBA HMCXOIHOIO
BELIECTBA WM MPOJYKTa peakluu MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX
BEIIECTB WJIU MPOYKTOB PEAKLIUH).

A3oTcoziepKaliie OpraHMYecKue COeAMHEHUS. AMHHOKHCIOTHI Kak aM(OTepHble OpraHMYecKue
coeauHeHus. Puspmyeckue M XUMHMUYECKHE CBOICTBa aMHMHOKUCIOT (Ha MpUMepe IUIMIUHA).
buonoruueckoe 3HaueHre aMUHOKHUCIIOT. [lenTuabt.

benku kak nmpupoHble BBICOKOMOJIEKYJIIpHbIE coefnHeHus. [lepBuuHas, BTOpUYHAs U TPETUYHAS
CTPYKTypa 0eiaKoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, ACHATYpALlUsl, KAYECTBEHHBIC PEeaKIIUU
Ha OenKH.

DKcrepuMeHTaNIbHbIE METO/bl U3YUEHHUs BEIIECTB M UX IMPEBPALICHUI: HAOII0IEeHUEe U ONMCaHUE
JIEeMOHCTPALIMOHHBIX OIBITOB: IeHATypalus OEJIKOB IPU HArpeBaHUU, LIBETHBIE PEAKIH OEIIKOB.

BbicokomosiekyisipHbie coeJUHEeHUA

OCHOBHBIE IOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED, IIOJUMED, CTPYKTYPHOE
3BEHO, CTEMEeHb MOJUMEpU3allMM, CpelHsAs MojeKyspHas Macca. OCHOBHbIE METOAbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — MOTMMEPHU3aIHsl U TTOJTMKOHICHCALIHSL.

DKcrepuMeHTaAIbHbIE METO/bl U3YUYEHHUS BEIIECTB U UX MPEBpAlllEHUI: 03HAKOMIIEHHE ¢ 00pa3amMu
MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayqyKOB.

Peanuzanusi MeXNpeAMETHBIX CBA3€d Npu U3y4eHHH opraHuueckod xumuu B 10 Kiacce
OCYILECTBIISICTCS Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U MOHATHH,
SIBJIIOIIMXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHSTHSA: SBJICHUE, HAayuHBIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHaJln3, CHHTE3, KJIacCU(pUKalus, NEpPUOANYHOCTh, HAOIIOJEHUE, W3MEPEHUE, JKCIEPUMEHT,
MOJIETTUPOBAHUE.

®dusuka: marepusi, SHEpPIrus, Macca, aToM, OJJIEKTPOH, MOJEKyJia, IHEPreTUYeCKUil ypOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperarHoe COCTOSIHME BEIIEeCTBA, (PM3UYECKHE BEJIUYMHBI M €JUHULBI UX
U3MEpEeHUsl.

buonorusi: kinerka, opraHusM, Ouocdepa, oOMeH BemleCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBObL, JKUPbI, DEPMEHTBHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MOJIE3HBIE HCKOMAeMBbIe, TOILINBO, PECYPCHI.

TexHonorus: mNHILEBblE NPOAYKTHl, OCHOBBI PpallMOHAJILHOTO NHUTAHMS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHbIE W KOCMETUYECKHUE IIperapaTsl, MaTe€pHalbl U3 HMCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.



11 KIACC OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperudyeckne 0OCHOBbI XMMHUH

XuMudeckuil snemMeHT. AtoMm. Snpo aTtoma, M30TONBL. DJEKTpOHHAsT 000JI0UKa. DHEPreTUYecKue
YPOBHH, TMOAYPOBHH. ATOMHBIC OpOHTanmu, S-, P-, d- smemeHThl. OCOOCHHOCTH pacmpeae/iCHHs
3JIEKTPOHOB 1O OpOHMTAIsIM B aTOMax »3JEMEHTOB TIEPBBIX YETBIPEX MEPHOAOB. DJIEKTPOHHAsS
KOH(UTypaIus aToMOB.

Ilepnonnueckuil 3akoH u Ilepuoguueckas cucrema xumudeckux snemeHToB [l. 1. Menneneesa.
Csa3p nmepuoanveckoro 3akoHa u Ilepumoanudeckoil cucrembl XumMudeckux syementoB [[. .
MeneneeBa ¢ COBPEMEHHON Teopueld CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX M CIOXKHBIX BEUIECTB MO TPYIIaM U IEPUOIaM.
3HaueHue NepUoIUYECKOro 3aKOHa B Pa3BUTHH HAYKU.

Ctpoenue BemlecTBa. XUMHUYECKasi CBsA3b. BUabl XUMHUYECKON CBsI3U (KOBaJIEHTHAs HEMOJSpHAs U
MOJIIpHAsi, MOHHAs, METaJTM4eckas). MexaHu3Mbl O0pa30BaHUS KOBAJICHTHOM XWMHUYECKOW CBSI3U
(0OMeHHBIN U TOHOPHO-aKLENTOPHEI). Bonopoanas cBs3b. BaneHTHOCTD. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTBA.
Tunsl KpUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THUIIA KPUCTATIMYECKON
PEIIETKY.

ITonsiTre 0 aUcnEepcHBIX cucTeMax. MICTMHHBIE M KOJUTOUIAHBIE pacTBOpbl. MaccoBas A0 BEUIECTBA
B pacTBOpE.

Knaccugukanuss HeopraHmdeckux coenuHeHMd. HoMeHKIaTypa HEOpPraHHYECKHMX BEIIECTB.
['eneTnyeckasi CBSI3b HEOPraHUYECKHUX BEILLECTB, IPUHAICKALUX K PA3IUUYHBIM KJIACCaAM.

Xumunueckas peakuus. Knaccudukanus XMMHUUECKUX PEAKIMM B HEOPraHUYECKOM M OpraHUYECKOM
XUMHUU. 3aKOH COXpPAHEHHsS MacChl BEILECTB, 3aKOH COXPAaHEHMsS M NPEBPALLCHUS SHEPrUU IpU
XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3NuyHbIX (QakTopoB. OOpaTuMble peakiuu. XUMHYECKOe
paBHOBecue. DAKTOPHI, BIMSIOIIME HA COCTOSTHUE XUMHUYEeCKOro paBHoBecus. [Tpunuun Jle [larenbe.

DnekTponauTHueckas auccouuanus. CunpHble U crnadbie 3neKTponuThl. Cpeaa BOIHBIX PacTBOPOB
BEILIECTB: KUCasi, HEUTpabHas, HIEI0YHAasl.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/Abl M3YYEHHs BELIECTB M MX MPEBpAICHUH: JIEMOHCTpalus TaOHIl
«Ilepuoguueckas cucrema xumudeckux od3yemeHToB [[. V. MeHneneeBa», u3ydyeHHE MOJENei
KPUCTAININYECKUX PEHIETOK, HAOII0ICHUE U OMMCAaHUE JEMOHCTPAIIMOHHBIX U Ja00paTOPHBIX OIBITOB
(paznokeHue IMepoKCcHaa BOJAOPOJAa B IPUCYTCTBUM KaTalu3aTopa, ONpPENEICHHE CPEIbl pacTBOPOB
BEUIECTB C IOMOIIBIO YHHBEPCAJIBHOTO HWHAMKATOpa, pEeaklud HOHHOro oOMeHa), INpOBEIEHUE
MPaKTUYEeCKON paboThl «BriusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIIUNY.

Pacuérnble 3anaum.

PacuéTel Mo ypaBHEHUSAM XUMUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXHUMHYECKUE PACUETHI, PACUETHI
C MCIIOJIb30BAaHUEM ITOHATHUS «MACCOBAasi A0JIS BEIIECTBA.

Heoprannyeckasi Xumus

Hemeramnbl. [Tonoxenue HemetamnoB B I[lepuogumueckoil cucreme xumMuueckux sieMentoB 1. H.
MenieneeBa 1 OCOOEHHOCTH CTPOEHHUS aToMOB. DH3MYECKHE CBOICTBa HEMETAJUIOB. AJUIOTPOIUS
HEMEeTaJUIOB (Ha MpUMeEpe Kucaopoaa, cepol, pocdopa u yrieposa).

XVMHUYECKUE CBOMCTBA BaKHEUIIMX HEMETAIJIOB (TaJIOTEHOB, Cephl, a3oTa, docdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COETUHEHUN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COCIUHEHUH.

Meramnbl. [lonoxkenne meramwioB B Ilepuogmueckoil cucreMe Xumu4eckux siemeHToB [[. U.
MenneneeBa. OCOOEHHOCTH CTPOGHMS DIIEKTPOHHBIX 000JI0YEK aroMoB MeTauioB. OOmme
¢usnueckue cBoiictBa MerTayuioB. CIulaBbl METaIOB. DJEKTPOXUMMYECKUN psii  HaNpsDKEHUN
METaJUIOB.

XHUMHUYECKUE CBOMCTBA BAXKHEHIIIMX METAJJIOB (HATPUN, KWW, KAJIBIMI, MArHUMA, aTFOMUHUH, [TUHK,
XpOM, JKEJE30, ME/Ib) U UX COCTUHEHUM.

OO6mue cmocoOs! oy4YeHus MeTauioB. [I[puMeHeHne MEeTalIoB B OBITY M TEXHUKE.



OKCIEpUMEHTAIbHbIE METOAbl H3YUY€HHS BEIIECTB W HUX MPEBPALIECHUN: H3YYEHUE KOJUICKIUU
«MeTalel B CIUIaBb», 00Pa3Il0B HEMETAUIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4, HAOIIOICHHUE U
OIMHCaHWE IEMOHCTPAIMOHHBIX U TAOOPATOPHBIX OMBITOB (B3aUMOACHCTBHE THIPOKCHIA ATFOMUHUS C
pacTBOpaMH KUCJIOT U Ie04YeH, KaueCTBEHHbBIC PEAKIIMK HAa KATHOHBI METAJIJIOB).

PacuérHnie 3amaun.

Pacuétel mMaccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIECTBA, MAcce WIIU
00BEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIMHM BEIISCTB, Pacy€Thl Macchl (00BEMA, KOIMYECTBA
BEIIIECTBA) MTPOIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U KU3Hb

Ponp xuMuu B o0ecriedeHur 3KOJIOTHUECKON, DHEPTETHISCKON U MUIIIEBOM 0€3011aCHOCTH, Pa3BUTHH
MeIUIUHBL. [IoHATHE O HAyYHBIX METOJAX IMO3HAHMS BEIIECTB U XUMUYECKUX PEAKLIHA.

[IpencraBnenuss 00 OONMMX HAYYHBIX TMPUHIMIAX [POMBIIIJICHHOTO TMOJMYYEHUS Ba)KHEHIIINX
BCILIECTB.

UenoBek B MHUpE BEIIECTB W MaTEpPUATIOB: BaXHEWUIIME CTPOUTEIbHBIC  MaTepHUallbl,
KOHCTPYKLUHMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEpamMuKa, MaTepuajbl Uil JJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaIbHbIe y100pEHHUS.

XuMHUS W 3I0POBbE YEJIOBEKA: IpaBWia MCIIOJIb30BaHUS JICKAPCTBEHHBIX IPENapaTroB, MpaBUiia
0€301acHOTO MCIOJIb30BaHUS IIPENapaToB OBITOBOM XMMHUH B ITOBCEHEBHOMN KU3HH.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXIpeIMeTHBIX CBsI3el MpU HU3yueHUU oO0Iel 1 HeopraHudeckoil xumuu B 11 kiacce
OCYIIECTBJISIETCSL Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUHN, TaK U MOHSATUH,
SIBJISIFOLIMXCS] CACTEMHBIMM JIJ1s1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0me ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAy4HbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAIN3, CHHTES,
KJ1accuuKanms, IepuoANIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPCHHE, SBJIICHHE.

®usuka: wMarepus, OHEpPrus, Macca, aroM, DJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, H30TOIl,
PaOaKTUBHOCTb, MOJIEKYJa, HSHEPreTHUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NICCKUE BEIIMIMHBI U €IUHUIBI UX H3MEPEHUSI, CKOPOCTD.

buonorus: kierka, opraHu3M, IKocucTeMa, ouocdepa, Makpo- U MUKPOIIIEMEHTHI, BUTAMHUHBI, 0OMEH
BEILIECTB B OpraHU3MeE.

['eorpacdusi: MuHEpabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMaeMbIe, TOTLTUBO, PECYPCHI.

TexHonorus:: XUMHUYECKas MPOMBINUIEHHOCTh, METAJUTyprus, MPOU3BOJACTBO CTPOUTEIBHBIX
MaTepuasoB, CETbCKOX03ICTBEHHOE IPOU3BOJICTBO, MUIIIEBAs IPOMBIIUIEHHOCTD, (hapMalleBTUYECKas
MPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX MpenapaToB, MPOU3BOJCTBO KOHCTPYKIHOHHBIX
MaTepUaJIOB, JIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHUH.



I[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU S ITPOT'PAMMBI 11O XMW
JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3ybTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOrpaMM
cpenHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAllpeIMETHBIM U MpeAMeTHbIM). HayuHo-
METOJIMYCCKOM OCHOBOMW JUIsl pa3pabOTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOSHUS MPOrPaMM CPEIHETrO
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IMOAXOAOM B CTPYKTYpE JUYHOCTHBIX
pPE3yJIbTaTOB OCBOEHUS IpeaMeTa «XHUMHs» Ha YPOBHE CpelIHEro o0mero oOpa3oBaHUs BbIIEICHBI
CJIEyIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIIMMHUCS POCCHMCKOW TPaKIAHCKOW WICHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPEICICHHUIO;

HaJTMYMe MOTUBAIUU K O0YYCHUIO;

L[EJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEW M UCTOPUUECKUX TPATUINK 0a30BOM HAYKHU XHMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalolUXCS PYKOBOJCTBOBATHCS B CBOEH JESATENBbHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MIPUCYITUMH IIEIOCTHON CHCTEME XUMUYIECKOTO 00pa30BaHus;

HaJIM4Yue MPABOCO3HAHUS HKOJIOTMUYECKON KYJIbTYPBI M CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KU3HECHHBIC TUTAHEI.

JIndHOCTHBIE PE3yJbTaThl OCBOCHHUSA MpEAMETa « XUMUS» JOCTHUTAIOTCA B €IUHCTBE YUeOHOU U
BOCIIUTATEILHOW JIEATEIPHOCTH B COOTBETCTBUHM C TyMAaHHCTUYCCKUMH, COIUOKYJIBTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€ajJaMH POCCHUUCKOTO TPakJIaHCKOro OOIIeCTBa,
MPUHATBIMU B OOIECTBE HOPMAaMH H TIPaBHJIAMH TIOBEJICHHUS, CIIOCOOCTBYIOIIMMH IpOIeccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS M HDABCTBEHHOT'O CTAHOBJICHHUS JTUUYHOCTH 00YYaIOIINXCSL.

JIMIHOCTHBIE PE3YJIbTAThI OCBOCHUS MPEAMETa « XUMHUS» OTPAKAIOT CPOPMUPOBAHHOCTD OITBITA
MO3HABATEIILHON M TMPAKTUYECKON JEesATeNbHOCTH OOydYaloluXcs IO peaju3aluu MPUHATHIX B
00IIecTBE IEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaIaHCKOTO BOCIIUTAHMS

OCO3HaHUs OOYYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB MW OOS3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUSI O COIHMAIBHBIX HOPMax ¥ MpaBWiIaX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MICSATEIHLHOCTH TPH CO3JAaHWH YYEOHBIX ITPOCKTOB,
pelieHnr yueOHbBIX U MMO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MPH
aHallM3e pa3INYHbIX BUJOB YU€OHOU NeSTEIbHOCTH,

2) IATPUOTHYECKOTO0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HayYHOMY HACJIETUIO0 OT€YECTBEHHON XHUMHUH;

YBaXCHHSI K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPHUH M MPAKTUIECCKOTO MPUMEHEHUS XUMUH,
OCO3HaHHUs TOTO, YTO JOCTHIKEHHS HAyKU €CTh Pe3yJbTaT UIMTEIbHBIX HAONIOJCHUN, KPOMOTIUBBIX
IKCIIEPUMEHTAILHBIX TIOUCKOB, TIOCTOSIHHOTO TPY/Ia YIEHBIX U MPAKTHKOB;

WHTEpeca M MO3HABATEIbHBIX MOTHUBOB B MOJIYYCHUU U MOCIEAYIOIIEM aHalln3e WH(OpMAaILUU O
MEPEIOBBIX JIOCTIIKEHUSX COBPEMEHHOW OTEUECTBCHHOW XHMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBECHHS,

CIIOCOOHOCTH OLIEHWBATh CUTYallMH, CBS3aHHBIE C XUMHUYECKUMH SIBJICHHUSMH, U MPUHUMATH
OCO3HAHHBIC PEIICHHUs, OPUCHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIGHWBAaTh CBOE TIOBEACHHWE M TMOCTYNKH CBOUX TOBApPHUINEH C TO3HIIHIA
HPABCTBCHHBIX M ITPABOBBIX HOPM M OCO3HAHHWE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoBaHMS KYJIbTYPHI 310POBb:

MMOHMMAaHUS IIEHHOCTeH 3J0poBOro © 0Oe3omacHOro obOpas3a JKH3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOJTI0IeHUsI PaBHJT 0€30MTaCHOTO OOpAaIIeHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHOW KU3HH U B
TPYAOBOM JAEATEIBHOCTH;



MOHUMAHUS [IEHHOCTH MPABWII WHANBUIYAIHHOTO M KOJUIEKTUBHOTO O€30MacHOTO MOBEICHUS B
CUTYAaILUAX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUsSl TIOCJIEICTBUM M HENPHUATHUS BPEIHBIX MPUBBIYEK (YMOTPEOJCHUS aTKOIroJs,
HApKOTHUKOB, KYpPEHHS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTUBHOM  KOMIETEHTHOCTM B  y4eOHO-MCCIIEOBATENIbCKOM  JIeATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOW U JPYTHUX BUAAX JCIATCIHHOCTH;

YCTAaHOBKM Ha AaKTHBHOE€ Yy4YacTH€ B pELICHUM NPAKTUYECKHUX 337a4  COLHUAIbHOMN
HAIpPaBJIEHHOCTHU (B paMKaX CBOETO KJlacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO TPO(ECcCUil pa3InyHOro pojia, B TOM YHCJIC Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBAKEHUS K TPYLY, JIFOJISAM TPyAa U Pe3yabTaraM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAIbHOW TpaeKTOpUM 00pa3zoBaHus, Oymyliei
npodeccun U peanuszanuyd COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YUYETOM JUYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHUS:

AKOJIOTHYECKU 1IeTIECO00pPA3HOr0 OTHOLICHHS K MPUPOJE, KaK HCTOYHHKY CYIIECTBOBAHUSA
’KM3HHU Ha 3emie;

MOHUMAaHUS TI00aIbHOTO XapakTepa SKOJOTHYECKHX MpoOIeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEMbI;

OCO3HaHUS HEOOXOJAMMOCTH HCIOJB30BaHUS JIOCTIKEHUN XUMHH /JIs PEIICHUS BOIPOCOB
PalMOHAIBHOTO MPUPOAOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS ACUCTBUM, IPUHOCALIUX BPE OKPYKAKOLIEH MPUPOJAHON Cpee, YMEHUs
MIPOTHO3UPOBATh HEOJIATONPHUATHBIE IKOJOTHYECKUE IOCICACTBUS MPEANPUHUMACMBIX JIEHCTBUM U
MpeA0TBpaLIaTh UX;

HAJIMYMSL  PA3BUTOrO0  SKOJIOTMYECKOTO  MBILLICHHS, OSKOJOTMYECKOW KYJBTYpBI, OIbITa
NEATEIIbHOCTH IKOJIOTHYECKON HAIIPABICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCSA UMHU B II03HABATENBHOM,
KOMMYHHUKATUBHOW M COITMAIBHOM MPAKTUKE, CIOCOOHOCTH M YMEHHUS AKTUBHO TMPOTHUBOCTOSITH
uzaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00IIIECTBEHHOM MPAKTHUKH;

MOHUMAaHUS CHEU(PUKA XUMHUU KaKk HayKd, Oco3HaHus e€ poinu B (HOPMHUPOBAHHU
paIMOHAIFHOTO HAYYHOTO MBIILIEHHUS, CO3aHIH LIETOCTHOTO MPEACTABICHUS 00 OKPY>KArOIeM MHUPE
Kak O €JUHCTBE INPUPOABI U YEJIOBEKAa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH U PELICHUH
mpo0JieM CoXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHUHU JUIS COBPEMEHHOW IMBUIM3AlMU: B €8
TYMaHUCTHYECKON HANpaBIEHHOCTH W BAaXKHOW pOJM B CO3JaHMM HOBOM 0a3bl MaTepuanbHON
KyJbTYPBI, PEIICHUU TI00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHs UYEIOBEUECTBA — CBHIPHEBOA,
SHEPTEeTUYECKON, THUIIEBON M IKOJOTHYECKON 0€30MacHOCTH, B PAa3BUTHUU MEAHUITUHBI, 00CCTICUCHUH
YCIIOBUH YCIIEIIHOTO TPYAA U IKOJIOTHYECKU KOMGPOPTHOM KU3HU KaXKAO0TO YIeHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOM  TPaMOTHOCTH:  TOHMMaHUS  CYIIHOCTH  METOJOB  MO3HAHMS,
UCIONIb3YEMBIX B €CTECTBEHHBIX HayKax, CMOCOOHOCTH WCIOJBh30BaTh MONydaeMble 3HAHHS IS
aHanu3a u OOBSCHEHMsI SIBIICHUN OKPYXKAIOMIEro MUpPa M MPOUCXOISIMNX B HEM M3MEHEHUU, YMEHUS
nenath 00OCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAY4YHBIX (P)AaKTOB U MMEIOMIMXCS JaHHBIX C IIEIBIO
MOJYYEeHUSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS NJs pelieHus mpobiem B
peaNbHBIX KU3HCHHBIX CUTYAIHIX;

HMHTEpPECa K MO3HAHUIO U UCCIIEA0BATEIbCKON AEATEIBHOCTH.



METANIPEAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIE pe3ysbTaThl OCBOCHHUS ydeOHOTO mpeaMmera «XWMHsS» Ha YpPOBHE CPEIHETO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble  JUISI  (OPMHPOBAHUS  MHUPOBO33PCHHUS  OOYYAIONIMXCS  MEKIMCHUIUIMHAPHBIC
(MeXmpeaMeTHbIC) OOIIEHAYYHbIC MOHITHS, OTPAXKAIOIINUE ICIOCTHOCTh HAYYHON KapTHHBI MHUpa U
cienu(UKy METOJOB TIO3HAHMsI, HCIIOJL3YEMbIX B ©CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPIrus, SABJCHUE, MPOLECC, CUCTEMa, HAYYHbIH (aKT, MPHUHIKII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0OBaHKE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YVHHUBEpCAJIbHbIC y4YeOHbIC JCHUCTBHs (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTHUBHBIC),
obecrieunBaronue (HopMUpOBaHHE (PYHKIIMOHAIBHOM TPAMOTHOCTH M COIMAILHOW KOMIICTCHIIUU
oOydJaronmxcs;

CIIOCOOHOCTh o0yuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHSI U YHUBEpCAJIbHbIE YueOHbIE IEHCTBHSI B IIO3HABATEIILHOM U COLIMATIBLHOMN
IIPAKTHKE.

MeramnpegMeTHble  pe3ysibTaTbl  OTPaKalOT  OBJIAJCHHWE  YHMBEPCAJIbHBIMU  y4EOHBIMU
M03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHSMHU.

OBJ1ajleHNe YHUBEPCAIbHBIMHM YU4eOHBIMH N03HABATEIbHBIMHU CHCTBUSIMM:

1) 6a30Bble JIOrHYeCKHeE TeiiCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBaTh MPoOIIeMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENIeNIATh 1IeNTU JIEATENLHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUH HUX JOCTHXKEHUS, COOTHOCHUTH
Pe3yJIbTaThl AEATEIHOCTH C OCTABICHHBIMU LIETSIMU;

WCIIOJIb30BATh MPU OCBOCHUM 3HAHUH MPHUEMBI JJOTHYECKOTO MBIIUICHHS — BBIACISATH XapaKTEePHbIC
IIPU3HAKY MTOHATUH U YCTAaHABIUBATh UX B3aUMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOIINE OHATHUS IS
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIsl KJIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIMA;

YCTaHABJIMBATH PUYMHHO-CIICJICTBEHHBIE CBS3U MEKIY U3y4aeMbIMH SBICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXKACHUS (MHIYKTUBHBIEC, AEAYKTHBHBIE, IO aHAJOTHH), BBIBIATDH
3aKOHOMEPHOCTH M TIPOTUBOPEYHsI B PACCMATPUBACMBIX SBICHUSX, (HOPMYyITUpOBATh BBIBOABI U
3aKIIIOYECHHUS;

MPUMEHSTH B MPOIlECCe TIO3HAHUS, MCIIOB3YEMbIE B XHMUU CUMBOJIMUECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJICNIbHbIE MPEICTABICHUS — XUMHUECKUI 3HaK (CUMBOJ) 3JIEMEHTa, XUMHYECKas
dbopmyrna, ypaBHEHHE XHUMHUYECKOW pEaKIHW — TIPU PEHICHWH Y4YeOHBIX IIO3HABATENBHBIX U
NPAaKTUYECKUX 3a/7a4, IPUMEHATh Ha3BaHHbIE MOJICNIbHbIE MPEJICTABICHUS [UIS  BbIIBICHUS
XapaKTePHBIX MPU3HAKOB N3YYaEMbIX BEIIECTB M XUMHUECKUX PEAKIINH.

2) 6azoBbIe HCCIeA0BaTEIbLCKHE IeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

(bopMyaHpoBaTh LEIH U 3a7a4dl UCCIIEAOBAHM, MCIIOJIb30BaTh MOCTaBIEHHBIE U CAMOCTOSITEIbHO
copMyTHMpOBaHHBIE BOMPOCH B KAa4eCTBE WHCTPYMEHTA MO3HAHUS M OCHOBHI sl (popMUpOBaHUS
TUIIOTE3BI 110 MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMbIX CYXICHUMH;

BJIAJIETh  HAaBBIKAMH  CaMOCTOSATENBHOTO  IUIAHUPOBAHUS W TPOBEACHUS  yUYCHHUYECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsI HAOMIOJaTh 3a XOJOM IIpoIlecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro  pe3yibTar, (OopMyIupoBaTh OOOOIIEHHS U  BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJbTAaTOB HCCIEIOBAHUSA, COCTaBIATh OOOCHOBAHHBIM OTYET O MPOJETAHHON
pabore;

NpUoOpeTaTh OMNBIT YYEHWYECKOH HCCIeloBaTeIbCKOW W MPOEKTHOM AEATENbHOCTH, MPOSIBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEIIeHUs MPaKTHYEeCKHUX 3ajad,
MPUMEHEHHIO PA3JInYHBIX METO/I0B MIO3HAHMUSL.

3) padora ¢ unopmaunmei:

OpPHEHTUPOBATbCS B PA3IMUYHBIX HCTOYHHMKAX HH(opManuu (Hay4dHO-TIOMyJIsIpHAs JHUTEparypa
XAMHAYECKOTO  COJCPIKaHUs, CIpaBOYHBIE TocoOusi, pecypchl VHTepHeTa), aHAIM3UPOBATH
MH(POPMALIMIO PA3TUYHBIX BHJIOB U (OPM MPEACTABICHHS, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh
U HENIPOTUBOPEUUBOCTH;



(bopMyIHpOBAThH 3aMPOCHl U MPUMEHSTH pa3IMYHBIE METOJbI MPHU MOUCKE U 0TOOpe MH(pOpMaLuHy,
HEOO0XOAMMOM JJIs1 BBIITOJHEHUS yUEOHBIX 331a4 ONPEeAeIEHHOTO THIIA;

npuoOpeTaTh ONBIT  HCIOJB30BaHUSA WH(POPMALMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTUH U
Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIbHYIO (hopMy mpesacTaBieHuss nHpopMmanuu (Cxemsl, Tpadukw,
JMarpaMMbl, TaOJIUIbl, PUCYHKH U IpYTHE);

WCIOJIb30BaTh HAYYHBIHA SI3BIK B KAUeCTBE CPEACTBA NMPH PabOTe C XMMHUYECKOH HH(pOpMaIHe:
IPUMEHATh MEXIpeaAMeTHble ((u3uyeckre W MaTeMaTU4YecKHe) 3HAKW M CHUMBOJIBL, (OpPMYJIbI,
a00peBHaTypbl, HOMEHKIIATYPY;

MCIOJIB30BATh M MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISATHOCTH.

OsJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

3aaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJaeMOil TeMbl B XOJA€ AHMAIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (OPMYJIMPOBATh CBOM IPEJIOKEHHSI OTHOCUTENIBHO BBIIOJIHEHHS IPEI0KEHHON
3ajJauu;

BBICTYNIaTh C Ipe3eHTaluell pe3ysbTaTOB IO3HABATENBHOM  JEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITENTFHO WJIM COBMECTHO CO CBEPCTHHKAMH IPU BBITOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,
IIPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOMCTB H3Y4YaeMBIX BELIECTB, peaIM3aluU Yy4eOHOro
npoekta # (HOpMyIMpOBATH BBIBOABI IO pE3yJibTaTaM MPOBEACHHBIX MCCICIOBAHUNA MyTEM
COIJIACOBaHUS MO3ULUH B X07ie 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

OsiajieHne YHUBEPCAIBHBIMH PeryJassTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIATH CBOIO [T03HABATEIbHYIO JEATEILHOCTD, ONpPEACssl
e menM W 3aJadd, KOHTPOJMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IpejiaracMblii
JITOPUTM JICHCTBUM IpPU BBINOJIHEHUM YUEOHBIX M HCCIIEA0BATEIbCKUX 3ajlady, BbIOMpaTh Haubosee
3¢ GeKTUBHBIN CIOCO0 WX PEHICHHUS ¢ YIETOM MOTYYECHHUSI HOBBIX 3HAHHIA O BEUIECTBAX M XUMUYECKHUX
peaKImsIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIIEHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.



HNPEAMETHBIE PE3YJIBTATBI 10 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOCHUA Kypca « OpraHudeckas XuMus» OTPaKaroT:

cOPMUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHbl MHUpa, POJU XUMHMM B TO3HAHUM SBICHUH NpUPOAbI, B (OPMUPOBAHMU MBILUICHUS W
KYJbTYpBI JINYHOCTH, €€ (PYHKIHNOHAIHHON IPaMOTHOCTH, HEOOXOAUMOMN /JIsl PEIICHHUS] TPAKTUYECKUX
3aJja4 ¥ 9KOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOAHON Cpene;

BJIQICHUE CHUCTEMOM XHMMMYECKHUX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIHME IOHATUS
(XMMMUYECKUIl ~ 3JIEMEHT, aToOM, JJIEKTpOHHas 000J0YKa aroMa, MOJEKyJa, BaJeHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XMMUYECKas CBsI3b, CTPYKTYpHas (opMyia (pa3BEpHyTast U COKpaIEHHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEpOIHBINA CKeNeT, (PyHKIMOHAIbHAS TPYIIa, PaIuKal,
U30MEPHsI, U30MEPBI, TOMOJIOTUYECKUI PsiZl, TOMOJIOTH, YII€BOIOPOABI, KUCIOPOI U a30TCOAECpKAIINE
COEMHEHMS, MOHOMED, IIOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJUHEHMS); TEOPUU U
3aKOHBI (TEOpUsl CTPOEHHUs OpraHuyeckux BemecTB A. M. byTinepoBa, 3aKOH COXpaHEHMsS Macchbl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINUE B
OCHOBE IMOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJOTMUYECKUE CBEIECHUS
O CBOMCTBaxX, COCTaBe, IOJIYYEHUH U OE30MACHOM MCHOIb30BAaHUN BAKHEHUIINX OpPraHUYECKHX
BEIIECTB B ObITY U IPAKTUYECKOH J1eSTETbHOCTH YelIOBEKa,

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHBIC NMPH3HAKU MOHSATHH, YCTaHABIMBATH WX
B3alMOCBA3b, MCIIOJB30BATh COOTBETCTBYIOUIME IIOHATUS IIPU ONHMCAHMM COCTaBa, CTPOEHUSA U
MPEBPALICHUN OPTraHUYECKUX COCTUHECHUM;

Cc(OPMHPOBAHHOCTh yYMEHUH HCIOJIB30BaTh XMMHUYECKYH0 CHMBOJIUKY JJIi  COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (HOpMyN OpraHMYECKHX BEIIECTB U
YPaBHEHUI XUMHUYECKMX pEaKLUi, W3rOoTaBIMBaTh MOJEIU MOJIEKYJ] OPIaHMYECKHUX BELIECTB A
WUTIOCTPALMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBAThH IPUHAJICKHOCTh U3YUEHHBIX OPIraHUYECKUX BEIIECTB
10 UX COCTaBY M CTPOSHHIO K OINPEIEIEHHOMY KJIACCy/TPyIIIe COSAMHEHUH (YTIeBOAOPOIBI, KHCIOPOT
U a30TCOJIEpKaIllMe COCIMHEHMs], BBICOKOMOJIEKYJIIPHBIE COEIMHEHMs), JaBaTh MM Ha3BaHUS IO
cucremarndeckoir HomeHkiarype (IUPAC), a Takke MpUBOIUTH TPHUBHAIBHBIE HA3BAHUS OTIEIBHBIX
OpPraHUYeCKUX BELIECTB (ITHJICH, MPOIMWIEH, aleTWIeH, STWICHIVIMKONb, TIJHLIEepPHH, (eHod,
dbopManbaeru, aneTanbIeruj, MypaBbUHAs KHUCJIOTa, YKCyCHas KHCJOTa, OJIEMHOBas KHCJIOTA,
CTeapMHOBas KMCIIOTA, III0K03a, (PyKTO3a, KpaxMmall, LIeJUII0J103a, TIUIHH);

c(OPMUPOBAHHOCTb YMEHUS ONPEAENATh BUJbl XUMHUUECKON CBS3M B OPraHUYECKUX COEIMHEHUSIX
(omMHapHbIE U KpaTHbBIE),

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJOKEHHSI TEOPUU CTPOCHMSI OPraHMYECKHUX BEIIECTB A.
M. BbytnepoBa i 0OBsICHEHUS 3aBUCHUMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHMS, 3aKOH
COXPAHEHHUS MacChl BELIECTB;

Cc(OPMHPOBAHHOCT YMEHHMH XapaKTepU30BaTh COCTAB, CTPOEHHUE, (DU3MYECKHE U XUMHUYECKHUE
CBOMCTBA TUIWYHBIX MPEACTABUTENCH Ppa3INYHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STUJICH, TpPONWIEH, aueTuieH, OyraaueH-1,3, merunOyranuen-1,3, OeH30J, METaHOJ, STaHOI,
STWIEHIJIMKOJb, TJIHLEPHH, (DEHOIN, aleTanbleru], MypaBbHUHasi M YKCyCHas KHCIIOTBHI, TJIIOKO3a,
KpaxMaJl, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WIUTFOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXy HUMHU
YPaBHEHUSIMH COOTBETCTBYIOIINX XMMHUECKUX pPEeaKLU C UCTIOIb30BAaHUEM CTPYKTYPHBIX (POpMyIT;

c(OPMHPOBAHHOCTh YMEHHSl XapaKTE€pHU30BaTh HCTOUYHUKU YTJIEBOJAOPOAHOTO ChIphbs (HE(DTH,
MPUPOJAHBIN Tra3, Yrojb), CHOCOOBI MX NEpepabOTKU U MPAKTUYECKOE MPUMEHEHHE MPOIAYKTOB
nepepadoTKH;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCIEHHUS IO XHMUYECKUM YpaBHEHMSIM (Macchl,
00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce, 00BbEMY,
KOJMYECTBY OJHOIO U3 UCXOIHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

c(OPMHPOBAHHOCT, YMEHHUH BIAJETh CUCTEMOH 3HAaHMI OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIOJIB3YEMBIX B XMMHUHU NPU W3YYEHHUM BEIIECTB M XMMMUYECKUX SIBJIEHUI (HaOmroneHue,
U3MEpPEHHUE, DKCIEPUMEHT, MOJEINPOBAHME), HCIIOJIB30BATh CUCTEMHBIE XMMHYECKHE 3HAaHUSA IS
IPUHATHS PEIICHUNA B KOHKPETHBIX JKM3HEHHBIX CHTyalUsX, CBS3AHHBIX C BEIIECTBAMH U HX
IIPUMEHEHHUEM;



c(OPMHPOBAHHOCT, yMEHHUH COOMIOJAaTh IMpaBHja TOJb30BAHUS XUMHYECKOM TMOCYIOH U
nabopaTOpHBIM 00OPY/IOBAaHHEM, a TakKKe IMpaBuiia OOpalieHUsi ¢ BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIMSAMU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMIOJIHATH XUMHUUECKUN SKCIIEPUMEHT (IIPEeBpaLICHHS
OPraHMYECKUX BEIIECTB IpU HArpeBaHUHU, IOJYyYEHUE OITUIEHA U U3YYEHHUE €ro CBOIMCTB,
KaueCTBEHHbIE pPEaKLUU OPraHMYECKUX BEIIECTB, JeHATypauus OeKOB NpU HarpeBaHUH, I[BETHHIC
peakiuu O€NKOB) B COOTBETCTBUM C NPaBUJIAMU TEXHUKHA OE€30MAaCHOCTH TpU OOpalIeHUu C
BEUIECTBAMH U  JIaDOpaTOpPHBIM  OOOpYAOBaHUEM, MPEACTABIATh PE3yNbTaThl XUMHYECKOIO
SKCIIEpUMEHTa B (popMe 3alKCH YPaBHEHUN COOTBETCTBYIOIIMX peakiuil U (HOpMyIUpPOBATh BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHHMI  KPUTHYECKH  aHaJM3UPOBATh XMMHUYECKYI0  HH(OpMAIHIO,
MOJIy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBOi MH(POpManuu, UHTEpHET U APYTHX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBUiia HKOJIOTMUYECKU 1EIecO00pa3HOro MOBEIACHUS B
OBITY M TPYJOBOH NEATETHLHOCTH B LIEISIX COXPAHEHUS CBOETO 3[0POBbS U OKPY’KAIOLIEH MPUPOIHOM
Cpelbl, 0CO3HABaTh OMACHOCTb BO3JCHCTBUS HA >KMBBIE OPTaHU3MBI OINpPENEIEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMAsi cMbich mokazatens I[I/IK, mosicHATP Ha mpumepax CrIOCOOBl YMEHBIICHHS M
MPEIOTBPALIEHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M UEIOBEKa;

JUIs 00YyYarolMXcsi ¢ OrPaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBS: YMEHHUE NPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUCCKUX SIBJICHUN;

JUI CIETBIX W CIA0OBUIAIIMX OOYYArOIIUXCSA: YMEHHE HCIIONB30BaTh PEIbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mist 3anucu xumudeckux Gopmyir.



HNPEJAMETHBIE PE3YJIBTATBI 11 KJIACC

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHueckasi XuMus» OTPaXKaroT:

c(OPMUPOBAHHOCTh TMPEJCTABICHUNA: O XWMHUYECKOW COCTAaBJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpPA, POJIM XUMHUU B TMO3HAHUU SIBICHUN NpPUPOAbl, B (OPMUPOBAHUU MBILUICHUS U
KyJbTYPBI JINYHOCTH, €€ (yHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOMN /ISl PEIICHHS MTPAKTUIECKIX
3aJ1a4 ¥ HKOJIOrMYecKd 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQICHUE CHUCTEMOM XHMMMYECKHUX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIHME IOHATUS
(XMMHUYECKUIl 3JIEMEHT, aTOM, M30TOIl, S-, P-, - AIEKTPOHHBIC OpPOUTAIM aTOMOB, MOH, MOJICKYI,
MOJIb, MOJISIPHBIH 00BEM, BaJIEGHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTETIEHb OKHCIEHUS, XUMHUYECKast
CBs3b (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas, BOAOPOJHAs), KPUCTAJUIMYECKAs pPEIIETKA, THIIbI
XUMHUYECKUX PEAKLMil, pacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOJIUTHYECKAs JUCCOLUALUS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOW pEaKluu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHsl NIEKTPOTUTHUECKON qUccolranuu, nepuoanyeckuit 3akon J{. . Menzaeneesa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U TMPEBPAIICHUS SHEPTHMH IPU XUMHUYECKUX
peaKusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3BIK XMMHUH, MUPOBO33pEHUYECKHE 3HAHUS, JISKAIUE B
OCHOBE MTOHMUMAHHUS TIPUIMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTMYCCKHUE CBEIICHUS
O CBOICTBax, COCTaBe, MOJYYCHUU M OE30MaCHOM HKCIOIb30BAHUHM BAXKHEHIINX HEOPTraHUYECKHX
BELIECTB B ObITY U MPAKTUYECKOM J1EATEIbHOCTH YEI0BEKA,

c(OpPMUPOBAHHOCTh yYMEHHUH BBISIBIATH XapaKTEpHbIE MPHU3HAKU TOHSATHH, yCTaHAaBIUBaTh HX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSITHS IIPU ONUCAHUM HEOPraHUYECKUX BEIIECTB U
UX IPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUU HCIOJIB30BATH XMMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS (Popmyit
BEUIECTB M YypaBHEHUW XMMHMUYECKUX peakuui, cucreMatuueckyro HomeHkinarypy (IUPAC) u
TPUBHAJIbHBIE HA3BaHUS OTIEIbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHblid Ta3, YIJEKHUCIbINA Tras,
aMMHaK, raméHasi U3BeCTh, HeraléHas U3BecTb, TUThEBas COJa, MUPUT U JPYyTHE);

c(OPMUPOBAHHOCTh YMEHHUH OIpPENeIsITh BAJICHTHOCTh W CTEICHb OKHUCIICHUS XHUMHYCCKHUX
AJIEMEHTOB B COCIUHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJeHTHAas, WMOHHAasi,
METaJIJINYecKasi, BOJOPOJIHAs) B COEIUMHEHUSX, TUIN KPUCTAIUIMUECKONH PEIETKH KOHKPETHOIO
BelllecTBa (aTOMHas, MOJIEKYJIsipHasi, MOHHAs, METaJUIMYECKasi), XapaKTep CpPeabl B BOJAHBIX PacTBOpax
HEOPraHWYECKUX COCIMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPHUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB MO HX
COCTaBy K OMNPENEIIEHHOMY KJIacCy/TpyIle COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl U HEMETAJLIbI,
OKCH/JIbI, OCHOBAaHHUSI, KUCTIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI pPAacKphIBaTh CMBICH mepuoaudeckoro 3akoHa . M. MenneneeBa u
JIEMOHCTPHUPOBATh €TO0 CUCTEMATH3UPYIOILYI0, OOBbSICHUTEIBHYIO U TPOrHOCTHYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaThb DJIEKTPOHHOE CTPOEHHE AaTOMOB XHMHUYECKHUX
sanemeHToB 1-4 mepuonoB lleproguueckoit cucrembl xumuueckux siemeHToB J[. M. Menneneesa,
UCIIOJNIB3YS TIOHSTUSL «S-, P-, O-2JIeKTPOHHBIE OpOHMTANN», «IHEPreTUUYECKHE YPOBHH», OOBACHSATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOWCTB XUMHUYECKHUX DJIEMEHTOB M MX COCJUHEHUU MO MEepuojaM M
rpymnmaMm [lepuoanueckoil cucteMsl XuMU4ecKnx 3y1eMeHToB [I. 1. Menneneesa;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOpPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHNWE T'€HETUYECKOMN CBS3U
MEXy HEOPraHWYeCKHMMH BEIIECTBAMU C IMOMOUIbI0 YPAaBHEHUM COOTBETCTBYIOIIMX XHMHYECKUX
peakuuii;

c(hOpPMUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATh XUMUUYECKUE PEAKIIUU TI0 PA3IMYHBIM MPU3HAKAM
(uucity M coCTaBy pearupyrollux BEIIECTB, TEIIOBOMY 3(QQeKTy peakluud, U3MEHEHHUIO CTeleHen
OKHCJICHUS DJIIEMEHTOB, 0OpATUMOCTH PEAKIINH, yUYACTHIO KaTanu3aTopa);

c(hOPMUPOBAHHOCTh yYMEHUW COCTaBIIATh YPABHEHUS PEAKIWNA pPA3IUYHBIX TUIIOB, TIOJHBIE H
COKpaIlIEHHbIE YPaBHEHUSI PEAKIMil HOHHOTO OOMEHAa, YUYUTHIBAsS YCIOBHS, IPH KOTOPBIX OTH PEaKIUU
UIYT JI0 KOHIIA;

c(OPMUPOBAHHOCTh yYMEHHI TPOBOAUTH PEAKIMU, MOATBEPKAAIONINE KAueCTBEHHBI COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTraHUYECKUX BEUIECTB;



c(OPMHPOBAHHOCTh YMEHHUH PAaCKPBIBATH CYIIHOCTh OKUCIINTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIMi
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOIO OajlaHCa ATUX peaKIuii;

c(OPMHPOBAHHOCTE YMEHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XUMHUYECKOW pPEaKIHH OT
pasuYHbIX (PAKTOPOB; XapaKTep CMELICHUS XMMUYECKOIO PABHOBECHUS B 3aBUCHMMOCTU OT BHEIIHErO
BozaeiictBus (mpunuun Jle [larense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTb XHWMHUYECKHE IIPOLECCHI, JIeKAlIMe B OCHOBE
NPOMBIIIICHHOTO  TOJIyY€HHUs CEPHOM  KHCIOTHl, aMMHaka, a TaKke CPOPMHUPOBAHHOCTH
IpECTaBIeHUH 00 OOLMX HayuyHbIX MPUHIMIAX M SKOJOIMYECKMX IpobieMax XHMHUYECKOIrO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTH YMEHUH IPOBOJUTH BHIYMCIICHUS C UCIIOJIb30BAHUEM MOHATHUS «MaCCOBask OIS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUM ra3oB IpU XMMHUYECKHX PEAKLUAX, MACChl BEIIECTBA
wii o0béMa Tra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O0bEMY OIHOTO U3
YYacTBYIOLMX B PEaKLUHU BELIECTB, TEILUIOBOro 3(deKkra peakuuu Ha OCHOBE 3aKOHOB COXpaHEHUs
MAacChl BELIECTB, IIPEBPALLECHUS U COXPAHEHUS SJHEPIUH;

c(OPMHPOBAHHOCT yMEHHUH COOJIOJAaTh IpaBUa IOJb30BAaHUS XHUMHUYECKOM MOCyIod U
na0opaTOpHBEIM 000pyIOBaHHEM, a TAaK)Ke MpaBWiIa OOpPAIIeHHs C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSAMU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IIAHUPOBATH M BBITOIHATh XUMHUYECKUI SKCIIEPUMEHT (Pa3lIo’KeHHE
IIEPOKCHJIA BOJOpPOJAa B IMPHUCYTCTBUU KaTalu3aTopa, ONPEICIICHHE CpEeAbl PacTBOPOB BELIECTB C
MIOMOUIbI0 YHHUBEPCAIBHOTO MHJMKATOPA, BIMSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTb XUMHUYECKOMN
peaklMy, peakluy HMOHHOIO OOMEeHa, KaueCTBEHHbIE PEaKLUUU Ha Ccyibdar-, KapOoHAT- U XJIOPH]I-
AHUOHBI, HA KAaTHOH aMMOHHs, PEIIEHUE OSKCIEPUMEHTAIBHBIX 3a4ad I0 TeMaMm «Metaiel» U
«Hemeramibl») B COOTBETCTBUU € MPaBUJIAMHM TEXHUKH 0€30IaCHOCTHU IPH OOpAIEHUH C BEIIECTBAMU
1 J1abOpaTOpHBIM 00OPYJIOBAHUEM, MTPEICTABIATH PE3yJIbTAThl XUMHUUECKOTO SKCIEPUMEHTa B (hopme
3allUCH YPAaBHEHUI COOTBETCTBYIOUIMX pEaKUUd U (OPMYIMPOBAaTh BBIBOABI HAa OCHOBE ATHUX
pE3yJIbTaTOB;

C(OPMHPOBAHHOCTE ~ YMEHMH  KPUTHYECKH aHAIM3MPOBATHh  XUMHMUYECKYI0  HMH(OpMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CPECTBAa MacCOBOI KOMMYHUKaluu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHUI COOJIOaTh MpaBMiIa SKOJOTHMUYECKH I11eJIeCO00pa3HOTo MOBEAECHUS B
OBITY U TPYJOBOH JESATEIBHOCTH B LIETSX COXPAHEHHS! CBOETO 3/I0pOBbS U OKpY’XKaroUlel NpupoaHon
Cpelbl, OCO3HABaTh OMACHOCTb BO3JCUCTBUS Ha JKUBBIC OPTaHU3MBbI ONPEAEIEHHBIX BELIECTB, IOHUMAas
cmbicn nokazarens IIJK, moscHATe Ha mpumepax crnocoObl YMEHBIIEHHS] U MPENOTBPALICHHUS HUX
BPEIHOI0 BO3JEHCTBHS HA OPTaHU3M YEIIOBEKa,;

JUIs 00yYaroIMXcsi ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHUE MPUMEHSTh 3HaAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJaX [TO3HAHUS BEIIECTB U XUMHUYECKUX SIBIICHUN;

JUIS CJENbIX M CcHaboBUIANIMX OOYy4arolUMXcs: YMEHHME HCIOJIb30BaTh pelbeQHO-TOUEUHYIO
cucreMy o0o3HaueHui JI. bpaitist 11 3anucu XUMHYecKUX GopMyI.
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Ne Tema ypoka HAata
U3y4YeHHUst

1 [Ipeamer opraun4ecKkoil XUMHuM, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE
Teopus crpoenus oprannueckux coequHenuit A. M. bytieposa, eé
OCHOBHBIE I10JIOKEHUS

3 IIpencraBnenue o knaccudukanuu opraHuyeckux BemecTs. Homenknatypa
(cucremaTnyeckas) U TPUBHAJIbHbIE Ha3BaHUsI OPraHUYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKU psijt

5 MertaH ¥ 3TaH — IpOCTEHIINe NPeACTaBUTEIH AJIKAaHOB

6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA

7 OTWIIEeH ¥ IPONMIEH — IPOCTEHIINE IPECTaBUTENN AJIKEHOB

8 ITpakTruyeckas padora Ne 1. «IlosyueHue sTuiIeHa U U3yYEHHUE €r0 CBOMCTBY»

9 Anxanuensl. byranuen-1,3 u metunOyraguen-1,3. [lonyuenue
CUHTETHYECKOTO KayuyKa 1 pe3UHbI

10 AJNKHUHBL: cOCTaB 1 0COOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN Psill. ALleTHIIEH
— [POCTEHIINH MTPEeICTaBUTENb aJTKUHOB

11 Bpluncnenus 1o ypaBHEHUIO XUMHUYECKON PEAKLIUH

12 Apenbl: 6eH3011 ¥ TOTy0J. TOKCHYHOCTh apeHOB

13 I'enernueckas cBS3b yIII€BOIOPOAOB, IPUHAICKAIIMNX K PA3IMUYHBIM
KJ1accaM

14 [TpupoHbIE UCTOYHHUKH YTIEBOAOPOAOB: IPUPOAHBIM ra3 v MOMYyTHbIE
He(TsIHBIE ra3bl, HeQTh U MPOIYKTHI €€ IepepadOTKU

15 [IpupoaHbIe HCTOYHUKH YITIEBOJAOPOIOB: IPUPOJHBIN T'a3 U MOMYTHHIE
He(TsHbIE ra3bl, HEPTh U MPOIYKTHI €€ epepadoTKU

16 KontposbHas paboTa mo pazaeny «YTIeBog0pOab»

17 [IpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BotopoaHas cBA3b

18 MHoOroaTtoMHbI€ COIUPTHI: STUIICHTIUKOJIb U TIUIEPUH

19 @DeHoI: CTPOCHHE MOJIEKYJIbI, PU3NYECKUE U XUMHUECKHUE CBOICTBA,
IIPUMEHEHHE

20 Anbaerupl: GopManabAerul U aueTaabaerui. AleToH

21 OnHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE KMCIOTHI: MypaBbUHAs U
YKCYCHasl

22 ITpakTryeckas padora Ne 2. «CBoHCTBa pacTBOpa YKCYCHOM KHCIOTBD)

23 CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK MIPEICTABUTENH BBICIINX
KapOOHOBBIX KHUCIOT

24 MBpb11a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JeiicTBHE

o5 CrnosxHble 3(Upbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['naponus
CJIO’KHBIX 3(hHUpoB

26 XKupsl: ruaponus, npuMeHeHne, ONoJIOrHUecKasi poJib )KUPOB

27 VYrneBonpl: cocTaB, Kinaccudukaius. BaxxHenme npeIcTaBuTeNn: TIII0K03a,
¢pykTo3a, caxapo3a

28 Kpaxman 1 nemrono3a Kak pupoaHbIe OTUMEPHI

29 KonrtponsHas pabora no pazaeny «Kucnopoaconepxkaiue opraHmueckue

COCAUHCHUA»

30

AMMHBI: METUJIAMWH W aHHJINH




AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE OPIraHUYECKUE COSTUHEHHUS, UX

31
Ouosiornyeckoe 3HaueHue. [lenTuab
32 benku kak npupoHbIe BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS
33 OcCHOBHBIE TTIOHSTHS] XUMHH BHICOKOMOJIEKYJISIPHBIX COCTMHEHUN
34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIECKYJISIPHBIX COSTNHEHHIA.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA




IHOYPOYHOE IINTAHUPOBAHHUE 11 KJIACC

Ne Tema ypoka HAata
U3ydeHus

1 XUMHUYECKUH dJIeMEHT. ATOM. DIIEKTpPOHHASI KOH(DUTYpAIUsi aTOMOB

2 Ilepnonnueckut 3akoH u Ilepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J1. 1. MenneneeBa, ux cBsi3b C COBPEMEHHOM TEOPUEU CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUYECKHUX JIEMEHTOB M MX

3 COEMHEHMI 110 TPYMIIaM U IeproiaM. 3HaYEHHUE NEPUOINIECKOr0 3aKOHA U
CUCTEMBbI XUMHUYeCKHX 31emMeHToB J[.1. MeHeneeBa B pa3BUTHUHN HAYKU

4 Crpoenue BeniecTBa. XUMHUYECKAsl CBA3b, €€ BUJIbl; MEXaHU3MBbI
00pa3oBaHMs KOBAJEHTHOMU CBsi3U. BosiopoiHast cBA3b

5 BanenTtHocTh. DnexTpoorpuniarenbHocTh. CTreneHs okuciaeHus. Bemecrsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O CTPOCHUS

6 [TonsiTue o nucnepcHBIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE PACTBOPHI.
MaccoBas 1011 BelllecTBa B paCTBOpE

7 Krnaccudukanus u HOMEHKIATypa HEOPraHUYECKUX COeTMHEHUI.
['eHeTn4eckas CBSI3b HEOPraHUUYECKUX BEIECTB, PA3TUYHBIX KJIACCOB
Knaccuukanus XuMHUYecKuX peakiuii B HEOPraHMYECKON M OpraHnYeCcKOn

8 XUMUHU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS JHEPTUU ITPU XUMHUECKUX PEAKIIHIX

9 CxkopocTts peakunu. OOpaTuMbie peakiini. XUMHUYECKOE PABHOBECHE

10 HpaKTI/IHGCIiaﬂ pabota Ne 1. «BausHue pazanuHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»
Dnektponutrueckas auccounanus. [lonstre o BOAOpoIHOM MOKa3aTene

11 (pH) pactBopa. Peakiinu noHHOro 0OMeHa. ['uaposIM3 OpraHMuecKux 1
HEOPraHUYECKHX BEIECTB

12 OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITevJ'IBHBIe peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJIEH

13 KonTponbHas pabota no pazaeny «TeopeTnyeckue OCHOBBI XUMHID)
Mertamnsl, ux nojioxenue B [lepuoandeckoil cucreMe XUMHUECKUX

14 anemenToB J[. . MenpeneeBa u ocobeHHOCTH CTpoeHHs aToMOB. OO01ue
(du3nuecKre CBOMCTBa METAIIOB

15 CniaBbl METaLIOB. DJIEKTPOXUMUYECKUN sl HAPSHKEHU METAILIIOB

16 XUMUYeCKUEe CBOMCTBA BXKHEHIIINX METAJUIOB (HATPU, KA, KaIbIIHiA,
Mar"ui, aTlftoOMUHHUI) U UX COETUMHEHUN

17 XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COEAUHEHHI

18 XUMHUYECKUE CBOMCTBA LIMHKA, JKeJIe3a U UX COECIMHEHUI

19 [TpakTuueckas pabota Ne 2. "PenieHne sKCliepuMEHTATbHBIX 337a4 10 TEMe
«Metamabn"

20 Hewmeramnsl, nx nonoxenue B [leprnoandeckoi cucteMe XMMUYECKUX
anemeHToB /. 1. MeHaeneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB

21 du3nuecKre CBOMCTBAa HEMETAIIOB. AJNIOTPOIUSI HEMETAIIJIOB (Ha MpUMepe
KHCJIOPOJIa, cephl, hocdopa u yrieposia)

22 XHWMHYECKHE CBOMCTBA TAJIOT€HOB, CEPhI U UX COCTMHEHHI

23 XUMHUYECKHEe CBOMCTBA a30Ta, pocodpa U UX COeTMHEHUN

24 XUMHYECKUE CBOMCTBA yIJIEPOa, KPEMHUS U UX COEAUHEHUI




25

[IpuMeHeHne BaXXHEUIINX HEMETAUIOB U UX COCTMHEHUI

O06001IeHre 1 cucreMaru3anusd 3HaHuil no reMe « Hemerayuisn.

26 Brruucnenust no ypaBHEHUSIM XUMUUYECKUX PEAKIIMM U TEPMOXUMHYECKUE
pacy€Thl

27 PpaKTquCKaﬂ pabota Ne 3. «Pemenne skcriepruMEeHTAIBHBIX 33124 110 TEME

Hemeranmbi"»

28 KonTponpHas padbota mo Temam «Metaiis» u «HemeTamis

29 Heopranuueckue u oprannueckue Kucinotsl. Heopranuueckue u
OpraHUYEeCKHUEe OCHOBAHUS

30 AMdoTepHble HeopraHM4eCcKHe U OpraHnyeckue coequHeHus. ['enernueckas
CBSI3b HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB

31 Ponp xumum B oOecrieueHnr YKOJIOTHYECKON, JHEPIrEeTHICCKON M TUIIIEBOM
0€30MMacCHOCTH, PA3BUTHUU MEIUIIUHBI

30 [IpencraBnenus 06v OOIIMX HAYYHBIX MPUHIIUAIMAX TPOMBIIIIEHHOTO
MOJIYYEHHUS BaKHEHIIINX BEIIECTB

33 UenoBeKk B MUPE BEILIECTB U MaTEPHATIOB

34 XHUMHS ¥ 370pPOBbE YEIOBEKa







YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI J1J151 YYEHUKA

* Xumus 10 knacc / T'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A., AKimonepHoe 00IIecTBO
«M3narenscTBO «lIpocBeenuney

Xumus 11 knacc / T'abpuensa O.C., OctpoymoB W.T'., Ciagkos C.A., AKIITMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBeenune

METOIUYECKHUE MATEPHAJIbI U1 YUUTEJIA

O.C.I'abpuensn, I'.I".JIpicoBa «Xumuss Metonuueckoe rnmocodbue — 6a30BbIi ypoBeHb» - M.: JIpoda 2022
roI.

2. O.C.I'abpuemnsn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3afavax, ynpaxaenusx. 10 kimace» —
M.: Ipoda, 2023 rog.

3. O.C.I'abpuensia, M.I".OctpoymoB, «O0m1as XuMus B TeCTax, 3ajavax, ynpaxuenusx. 11 kimace» — M.:
Hpoda, 2023 rox.

4. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbHbBIE U IPOBEPOUHBIE
pabothl kK yueOHHUKY». — M.: [Ipoda, 2021 .

5. 0.C.I'abpuensu, I'.I' JIpicoBa, A.I'.Benenckast «Xumus 10 knacc: HacronbHas KHUTa A5 YUUTEIS.
Yacte 1 — M.: [Ipocda, 2019 rox.

6. O.C.I'abpuensu, ['.I' JIpicoBa, A.I'.Benenckast «Xumus 11 xnacc: HacTonbHas KHUTA IS YUUTETISN.
Yacte 2 — M.: [Ipocda, 2022 rox.

7. O.C.I'abpuensu, [1.B.Pemeros, U.I'.OcTtpoymoBa «3agauu 1o XUMUU U CIIOCOOBI UX PEIICHUsD - M.:
«dpoda», 2021rox.

8. B.I'. JlenncoBa «Xumus 11 knacc noypounsie miaansl no yueoHuky O.C.I'abpuensna, I'.I".JIbicoBoii»
- Boarorpan» Yuunrens 2018rox.

9. M.A.Psa6oBa, Y.FHO.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 ximacey, - M.: Dk3amen, 2019r.

10. O.C.I'abpuensia, U.I'.octpoymMoB « XuMHu4YecKuii skcriepuMenT B mkoie 11 xkmacey; - M.: poda. —
2019 ron.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru T"azera « Xumus» u caiit as yautenst «5 uay Ha ypoK XUMHK
http://him.1september.ru Eaxunas kostekuus [{OP: TIpeamerHas KOUTEKITUS « XUMUS»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIC SIKCTIEPUMEHTBI: XUMHUSI.
Kosekiust Poccuiickoro o61eo0pa3oBaTeibHOTO mopTajia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast ouMIuaia mKkoJIbHAKOB MO0 XUMHU
http://chem.rusolymp.ru Oprannyeckast XUMHSL: SJIEKTPOHHBINA YICOHUK JIJISI CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: IEKTPOHHBINH YICOHUK

http://www hemi.nsu.ru OTKpbIThIi KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucraniimonHast oJMMITHAIA TIO XUMHUH: TEIICKOMMYHHUKAITUOHHBIN
00pa30BaTeNbHbII MPOEKT






