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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XuMHH Ha YPOBHE CPEIHETO 001Iero oopazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOToO Ipeamera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peaqnu3yOIMUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTparernuu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3paboTKe MNporpaMMbl 1O XHMHUH, K OIPENEICHUI0 OO0IIei
CTpaTeruy OOy4eHUSs, BOCIIUTAHUS U PA3BUTUS 00YYAIOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMera
«Xumusa» anas 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHLIENTYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, COJIep)KaHMs, pPE3yJbTaTOB OOyueHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHHKaMu  0O0lIe00pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHHsA. IJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBeKa, a TaKKe DSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO U
npupoaHOl cpene. Peanusyercst xuMudyeckoe oopa3zoBaHrue 00YyJarOIUXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaAMeTa «XUMHUS», COJAEPKAaHUE U TOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHH C YYETOM CHElU(HKA HAYKH XHMHUH, &
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIbHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0cOOyI0 POjib B COBPEMEHHOU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJnbTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy:KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHpA, OCO3HAHUSI B3aMMOCBS3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJAWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaK7oro uieHa obmectBa. CoBpeMeHHasi XMMHsI Kak HayKa co3uJaTeNibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM yCTOMYMBOTO pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTUUEcKOi, MNHUIIEBOM, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHMM ¢ OONMMHU IEIIMH W TPUHIUAIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOYEHHS B KHU3Hb COLUYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.



CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» U «O0Ias 1 HeOpraHMUECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEPIKaHUS KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKITFOUCHHUEM
3HaHWHN W3 00IIel XMMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
OpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Oprannueckas xumus» u «OO0mast 1 HeopraHuuecKas
XUMUS» chopMHpOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Martepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUUYECKON TEOPUM CTPOEHHS OPraHMYECKUX COEIUHEHHI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX MPEACTABICHHN O CTPOECHUU BEILIECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTHBHBIX COEIWHEHHMHA. B Kypce OpraHMYecKkoil XMMHHU TOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHMs TEOPETHUECKUI Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XMMHUs» OOyUaIOIIMMCS MPEIOCTaBIIEeTCs BOZMOKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJO0JIOTMYECKUX TMO3HIINM,
Iy0Ke TOHATh WCTOPUYECKOE HM3MEHEHHe (YHKIUH 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TaKXKe 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nornonHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyalIbHBIX U 3KCIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1enom coaepkaHue
yueOHOro nmpeaMera « XUMHs JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUS (punocopckux uaeH, Takux Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTEpUAIIOB.

B mnumane pemenus 3amad  BOCIMTAHUSA, Pa3BUTHS M COLMAIU3ALUU  O0YyYaroIIMXCS
MPUHATBIE MPOrPaMMOM IO XMMHH MOJIXOJbl K ONPENEICHUIO COIAEPKAHMS M TOCTPOECHUS
npeaMera IpeaycMaTpuBaoT (OpMHUPOBaHUE YHHBEPCAIBHBIX YYEOHBIX NCHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PELICHUs PpoOeM, MOUCKa, aHau3a U



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MMO3HAHUU XUMUHU.

B npaktuke nmpenoiaBaHus XUMHUH KaK Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpPOBHE cpeaHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTePUCTUKU IIeJie M3y4YeHHUs MpeAMeTa HampaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTHU
TPaIULIMOHHO Tpu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCIILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyNnbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW TMOAXOA K
OTIpe/ICNICHUIO 1eJIel N3YUYEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH HM3y4YeHHUS TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsIFOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWW KakK Ba)KHEHIIEH cocTaBIstoLIei
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
¢dbyHIaMeHTalIbHBIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX JUIsl IPHOOPETECHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUUYECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTUKA IEJIeH W 3a71ad U3yYCHUS MpeaIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanus. CeroiHs B MPENoOJaBaHUU XUMHUHU B OOJbIIEH
CTCTICHH OTMAETCSA TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHGHTE COJEpXKaHUS OO0ydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBINMYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS WX B peajbHOU KU3HU Ui PEIICHUs
MPAKTHYECKHX 3a7ad.

B cBs3u ¢ oTUM TpH W3Y4YCHHH TpeaMera «XHMHS» JIOMUHHUPYIONIEe 3HAUYCHUC
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

ajganTanus OOydJaromMxcs K  YCIOBUSM JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpA,
(GbopMUpOBaHHE WHTEIUICKTYadIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITCIbHOMY TPHHSTHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSX, CBA3AHHBIX C BEIICCTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBHIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHA),
UMEIONNX YHUBEPCATBHOE 3HAUYCHUE JUUIS PA3IUYHBIX BUOB JCATCILHOCTH: PEIICHUS TPOOIIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOIUMBIX ISl TPUOOPETEHUs OTbITa
JESTEIIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XUMUU, a TaKXKe JJI OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHIS BEIIECTB U XUMUYECKHX MPOILIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdy;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00y4JaOmUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JIJIs TIOUCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

¢dbopmMHpoBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS aCCOIIMATUBHOTO U JJOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaomuxcs yOeXIEHHOCTH B TyMaHHUCTHYECKOW HAIpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHHM TJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYPCOB M COXPAHECHHUS MPHUPOTHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K MPHUPOJAE U CBOEMY
3JI0POBBIO, @ TAK)XXE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYYEHHBIX 3HAHUHN IS PUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B y4eOHOM 1utaHe cpemaHero ooOmero oopasoBaHus MpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOHN 00sacT «EcTecTBEeHHO-HAYYHBIC IPEIMETHI.

OO0miee 9nciio 9acoB, OTBEACHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpaszoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 yvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).



COJAEPKAHUE OBYUYEHUA
10 KJIACC

OPI'TAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHUs: opraHnueckux coeauHenuii A. M. bytneposa,
e€ OocHOBHble NOJOXKEHUA. CTpyKTypHbIE (DOpPMYJIBI OpPraHWYECKMX BellecTB. l'omonorus,
n3oMepus. XuMU4ecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTuyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB M UX NPEBPALLlEHUIN: O3HAKOMIICHHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BELIECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyTIIMBaHUE U FTOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
NPEJICTAaBUTENIN aJKaHOB: (U3NYECKWE W XHMMHMUYECKHE CBOICTBa (peaklUuy 3aMeleHUs |
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
IPEJICTaBUTENIN QJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUU, OKUCIICHUS U MOJIMMEPHU3alllN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lomyueHrne CHHTETHYECKOr0 KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHI psii. ALETUIEH —
MPOCTEHIINN MPEJCTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruJIpupOBaHus, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJyUYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noiyieHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHYecKas CBA3b MEXKIYy  YIVIEBOJOPOJAMHU,
MPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIEBOAOPOJOB. [IpuponHbIil ra3 u nmomyTHbE HE(TAHbIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHid, KaTamUTHYecKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro NepepadboTKy.

OKCIIEpUMEHTAIbHBIE METO/ABI M3YUEHUS BEIIECTB M WX NPEBPALICHUN: O3HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsbl, kojutekuuu «HedTs» u «Yroms», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHYECKOW PaOOTHI:
MIOJIyYEHHUE 3TUICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnrle 3agayn.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJJIaMH, IaJIOT€HOBOJIOPOAAMU, TOPEHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAxXOXJACHHE B TPUPOJIE,
npuUMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJILHBIE METOABl M3YUYEHMs BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOAYKTOB PEAKLINN).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIuHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbI M3YUYEHUsI BEIIECTB M UX MpEBpalllEeHU: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSTHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

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

TexHosorust: NUIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

TeopeTnyeckue 0CHOBbI XUMHU

XuUMUYeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpoBHH, MOTYyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XMUMHYECKHMX 3ieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
10 TPyIIaM U NepruojaM. 3HaueHHUE NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMOoJISIpHasl U TOJISIpHAsi, WOHHAs, MeTaJumyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bomopoanas cBs3k. BajgeHTHOCTD.
DneKTpoOTpULATENIbHOCTD. CTeNeHb OKUCIEHNs. VIOHBI: KATHOHBI M AHUOHBI.

BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkiatypa HeopraHMYeCKHX
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAAICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xummnueckas peakuus. Kiaccupukanmuss XMMHUYECKUX PEaKIUii B HEOPTraHUYECKOH U
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU NPU XUMUUYECKUX PEAKIUSIX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
XuMmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/bl M3YyYeHHUs BEUIECTB M WX MPEBpAllleHUui: JAEMOHCTpalus
tabmun «Ilepuonuueckas cucrema xumudeckux snemeHtoB . M. MenneneeBa», u3yuyeHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJMI0JAeHHEe M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAAa BOJOpOJa B TNPUCYTCTBUM KaTalln3aTropa,
OIPEZCIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOTO MHIUKATOPA, pEaKLUu
MOHHOTO OOMeHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTh XUMHUYECKOM peaKum.

Pacuérnrie 3amaun.

Pacuétel mo ypaBHEHUSIM XMMHUYECKHUX PEAKIIHii, B TOM YHCJIE TEPMOXUMHUECKHUE PACUETHI,
pPacu€Thl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuyeckasi xumusi

Hewmerannsl. Ilonokenue HemeramioB B Ilepuonnyeckoil cucreMe XUMHYECKHX
sanemenTtoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpoeHHMs aToMoB. (Pu3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUcIopoa, cepbl, pocdopa u yriaepona).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yTIepoaa U KPEMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

ITpuMeHeHne BaXXHENIINX HEMETAINIOB M UX COSUHEHHH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O00JIOYEK aTOMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUH DS HanpspKeHUi
METAJIJIOB.

XWUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAUIOB (HATpPWH, KaJWid, KajbIlMHd, MAarHUM,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O61me cocoObl moTyueHusI MeTaJuIoB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3YUYEHHMS BELIECTB M MX IPEBPALLEHUI: HU3Yy4YEHHUE
KoJuleKuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAu€CTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuHnii.

[IpencraBiaenus o006 OOmMX HayyHbIX MNPUHLOUOAX I[POMBIIUIEHHOIO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHI,
TaK U MOHSTUM, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  NepUOJUYHOCTh,  HaONIOJEHUE,  SKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepaibl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMAaeMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SCTBEHHOE IIPOU3BOICTBO, NuUIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTe€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyUYaIOIMIMMUCS
porpaMM CpeaHEro o0miero oopazoBaHusi (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
IporpaMM CpeaHero o01ero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO0/.

B cooTrBercTBHM C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JUYHOCTHBIX
pe3yJIbTaTOB OCBOCHHsS TpeAMeTa «XHMHUS» Ha YPOBHE CpPEAHEro oOmero o0pa3oBaHHS
BBIJICJIEHBI CJICAYIOLINE COCTaBIISIONIUE:

OCO3HaHME O0YYAIOLIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HaJIM4Yue€ MOTHUBAIlUU K O6y‘-ICHI/IIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TpagULUii 0a30BOM HAYKU XUMUH;

TOTOBHOCTb M CIOCOOHOCTh OOYYAlOIIUXCS PYKOBOJCTBOBAaTHCA B CBOECH NESATEIBHOCTH
ONCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMHu, MNPHUCYIIHUMU IIGJIOCTHOﬁ CUCTEME XHMHUYCCKOI'O
o0Opa3oBaHus;

HaJIMYMe TPaBOCO3HAHUS DKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTDH KU3HCHHBIC IJIaHBI.

JImuaOCTHBIC PE3YIbTAaTbl OCBOCHHA MPEAMECTA «XUMHAST» JOCTUI'alOTCA B C€IHUHCTBEC
yueOHOIl M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJAaHCKOI'O O6HICCTB&, INPUHATEIMU B O6HI€CTB€ HOpMaMH HW IIpaBUJIaMU TIOBCACHMUA,
CHOCOOCTBYIOUIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYarOLIUXCS.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cPOPMHUPOBAHHOCTh
ONbITa TIO3HABATENIbHOM M TPAKTHUECKON MAESITeNbHOCTH OOYyYarolMXcsi M0 pealu3aluu
MIPUHSATHIX B 0OIIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOr0 BOCIUTAHMS:

0CO3HAHMsI O0YYAIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIOPSAKY;

MNpEACTAaBIICHHUA O COIMUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
pPEIICHUN yqe6HBIX 1 ITO3HAaBAaTCJIbHBIX 3a41a4, BBIITOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMUS, JIOTUKY U apTyMEHTBI IPYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NEsATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTE4YECTBEHHOMN
XUMHU;



YBa)XEHUsI K TPOIIECCy TBOPUECTBA B OOJACTU TEOPUM M MPAKTUUYECKOrO MPUMEHEHUs
XUMHHU, OCO3HAHHUA TOr'0, 4YTO AJOCTUIKCHHA HAYKH €CThb PE3YJIbTAaT JJIMTCIBbHBIX HaGHIOHGHHfI,
KPOIMOTJIMUBLIX 9KCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOAHHOI'O TPy da y‘IéHBIX H IIPAKTUKOB;

MHTEpeca M I1I03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHH U TMOCIEAYIOIIEM aHajIu3e
nH(}OpPMaLIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMHUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUSA, STUYCCKOI'O IMOBCACHMA,

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBS3aHHbIE C XWUMUYECKUMH SBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHUBATHh cBOE MOBCACHHUEC W IIOCTYIIKM CBOUX TOBapHHIGfI C HOSI/IHI/Iﬁ
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ITHX MOCTYMKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

NOHMMaHHUS LEHHOCTEH 3I0pOBOrO M Oe30macHoro oOpas3a KHU3HH, HEOO0XOIAWMOCTH
OTBECTCTBCHHOI'O OTHOIIICHUA K COGCTBCHHOMY (1)I/I3I/I‘-IGCKOMy N IICUXUYCCKOMY 300POBBIO;

coOirofeHus MmpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
JKU3HU U B TPYAOBOI 1€ATEIHHOCTH;

IMOHUMAaHHA [CHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOTI'O W KOJIJICKTUBHOI'O 0e30macHoro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIKNX 3J0POBbIO U )KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTUKOB, KYPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘IG6HO-HCCJ’IGI{OB3TGHBCKOﬁ ACATCIIbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTUYECKHX 3a/ad COLUaIbHOU
HAIPaBICHHOCTH (B paMKax CBOETO KJIacca, IKOJIBI);

WHTEpeca K MPAKTUICCKOMY H3YYCHHIO MPOPECCH Pa3IUIHOTO Poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHHUS K TPY]Ly, TIOJSM TPyia U pe3yibTaTaM TPYAOBOH AeITeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJIMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oynymieit mpodeccuun u peanns3anui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH IIeJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOsieM, BIHSHHS SKOHOMHUYECKHX
MIPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATBHOMN Cpebl;

OCO3HAaHUA HeO6XO}II/IMOCTI/I HUCITOJIB30BAHUA JIOCTI/I}KGHI/Iﬁ XUMHU IJ1d PEIICHHA BOIIPOCOB
paIMoOHAIBLHOTO MTPHPOJIOTIOIH30BAHUS;

AKTUBHOTO HETPHUATHS NEHCTBHUI, MPUHOCSIIMX BpPE OKPYXKAloIlel MPHUpPOIHOHN cpele,
YMCHUA NPOTHO3UPOBATH H€6HaFOHpH}ITHBI€ 9KOJIOTUYCCKUC MOCICACTBUA MPCANIPUHUMACMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HAJIMYUSl PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYJbTYpbI, OIbITa
ACATCIIbHOCTHU SKOJIOTHYECKOU HaIpaBJICHHOCTH, YMCHUA  PYKOBOJACTBOBATHCA MU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAaKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOuH;



7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU W OOIIECTBEHHOM MTPAKTUKY;

NOHMMAaHHs CHeNU(UKA XUMHH KaK HayKd, OCO3HaHHA ¢€ poiu B (OPMHPOBAHUHU
palMOHAIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU IEJIOCTHOTO TPEACTABICHUsSI 00 OKpPYKaIoIIeM
MHUpE KaK O €IMHCTBE MPHUPOABI M YEIIOBEKA, B MO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M
pelIeHrur IPOoOJIeM COXPaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOekIEHHOCTH B 0CO0OW 3HAYUMOCTH XHWMHUH ISl COBPEMEHHOW LMBWIM3AIWU: B €€
TYMaHHCTUYECKON HANpPaBICHHOCTH M BaXHOW pPOJIM B CO3JIaHUM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYpPBI, PEHICHUH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOM M JKOJOTUYCCKOW O€30MacHOCTH, B PA3BUTHUU  MEIHIIMHBI,
00€CIIEYCHUN YCIIOBHUI YCIICIIHOTO TPYya U 3KOJOTMYECKH KOM(OPTHOM JKU3HU KaXKOTO YICHA
00I111eCTBA;

€CTCCTBCHHO-HAYYHOW TPAMOTHOCTH: TIIOHUMAHHS CYIIHOCTH METOJIOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAayKax, CIIOCOOHOCTH HCITOJIb30BATh IMOJIyYaeMbIe 3HAHUS JIS
aHaM3a U OOBSCHCHHS SIBIICHUI OKPYKAIOIICTO0 MHUpa M MPOHCXOIAIIUX B HEM H3MCHEHHIA,
YMEHUs JieJIaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C TICIIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCTIOIh30BaTh XUMUYCCKUE 3HAHUS JUISI PEIICHHS TIPOOIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIUSIX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENIbCKON AeSITENEHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO W CcaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWUH TI0O XHUMHH B COOTBETCTBHUH C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuHbIX chepax mpodeccHoHaTbHOU
JESTSIILHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpeaMmeTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaUYUMBbIC I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCA MEXKIUCIIUTUTMHAPHBIE
(MeXTnpeIMeTHBIE) O0IeHAYYHbIE TTOHSTHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTRO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHUE);

VHUBEpcaJbHble  y4ueOHblE  JIeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHHKATUBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COIMATbHOM KOMIIETEHITUN O0YJarOITXCsl;

CIIOCOOHOCTh ~ OOYyYaloIMXCs  HMCIOJb30BaTh  OCBOCHHBIE  MEXIUCITUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC Yy4YeOHBIC JCUCTBHUS B IIO3HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIEHCTBUSMHU.

OBiaseHue YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMH /I€/iCTBUSIMH

1) 6a3oBble JIOTHYECKHUE eI CTBHS:



CaMOCTOSITENIbHO (OPMYJIMpPOBaTh U aKTyalIM3UpOBaTh MpoOJeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpeNeNiATh WENN ACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHUIKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHWNA NPUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTAaHABIMBAaTh MUX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIUE MOHATUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUHU I KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKUX PEaKIIHii;

YCTaHABIIMBATh MPUUUHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIEHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEI, TPE0OPa30BBIBATH MOAECIBHBIE MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJI) DJIIEMEHTA,
XUMHYecKass (OopMysa, ypaBHEHHE XUMHYECKOM peakuuul — TP pPEHIeHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3334, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MTPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CYKIICHHIA,

BJIAJIETh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHIECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOAO0M IpOIiecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEJOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOICTAaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAX uHpopManmu (HAYyYHO-TIOMYJISIpHAS
JaUTEepaTypa XHMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BHUAOB W (OpM MpencTaBieHHs, KPUTHUECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

dopMyIMpoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
uHpopMalKu, HeOOXOIMMOM IS BBITOJIHEHHS YUeOHbBIX 3aJ1au ONpPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMANbHYIO (OPMY NpEACTaBICHUs UHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpEACTBa MpU padOTe € XUMHYECKOH
uH(popMmaluen: TPUMEHATh MEXKIpeAMEeTHbIe ((QHU3nYecKkue W MaTeMaTU4YeCKHWe) 3HaKh |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:



3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJ€ AMAJIOra W/WIH JUCKYCCHUH,
BbICKA3bIBaTh HACHU, q)OpMy.HI/IPOBaTB CBOM IMPCHAJIOKCHUA OTHOCHUTCJIBHO  BbIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYyIIaTh C TNpPE3EHTAIMeil pe3yJbTaTOB MO3HABATEIbHOWU AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIIOJHEHUH XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCIICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO TpoeKTa W (OPMYJIMPOBATH BBIBOJBI MO PE3YJIbTaTaM IMPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS IMO3ULIUI B X0Z€ 00CYy X IeHUS U OOMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PEryaSTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
ompenenss e€ eI W 33aJadd, KOHTPOJIMPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOpUTM JCUCTBUN NPU BHIMOJHEHUH y4e€OHBIX M HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Hanbosee 3((GEeKTUBHBIN CIIOCO0 WX PelIeHUs ¢ YYETOM MOTyUYeHUsI HOBBIX 3HAHUI O
BCIICCTBAX U XUMUYCCKUX PCAKIHUAX,

OCYLIECTBIISITh CAaMOKOHTPOJIb CBOEHM JIEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTpaxaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAYyYHOW KapTUHBI MHpaA, POJIM XUMHUU B TO3HAHWUU SIBICHUW NPUPOIBI, B (POPMHUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHHs MpPaKTUYEeCKHX 3a7ad M OSKOJOTMYEeCKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS (XUMHUYECKUHN JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYyJa, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSIPHBIE 00BEM, yITIEPOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPyNNa, paauKai, U30Mepus, U30Mepbl, TOMOJOTMUYECKHH psl, TOMOJIOTH,
YTJIEBOAOPOABI, KHCIOPOA U a30TCOJEPKALINE COEIUHEHUS,, MOHOMED, TMOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE CO€IMHEHHUSI); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUSI OpPraHUUEeCKUX
BemectB A. M. byrtnepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKalllie B OCHOBE MOHUMaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BaKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS IIPU OIMCAHUU COCTABa, CTPOEHUS U
IIPEBPALLECHUI OPraHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIMKY JJIsI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (hOpMyIT OpraHMYECKUX BEILECTB
Y YpaBHEHHUH XMMHUYECKHX pEaKLUii, N3rOTaBIMBaTh MOJAEIU MOJIEKYJ] OPraHMUYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMS;



c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIACCY/TPyNIe COCTUHEHUI
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAllu€ COEIMHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs IO cuctematudeckoii HomeHnkinarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJMKONb, TIHLEPUH, (eHOoN, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OMNpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHSATH IMOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKUX
BemiecTB A. M. byTtiepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepu30BaTb COCTaB, CTPOCHHE, (QU3NYECKUE U
XMMHUYECKHE CBOWCTBA TUIIUYHBIX NPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTHieH, OyraaueH-1,3, mermnOyramuen-1,3, OeH3oul,
METaHOJ, 3TaHOJ, ATUJICHTIIUKOIb, TIUIEPUH, (PEHOJ, aleTalbIerul, MypaBbHHAs U YKCyCHAas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI003a, AaMHUHOYKCYCHas KHCIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKkUui c
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHMKH YTIJIEBOJAOPOJHOTO ChIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojip), CHOCOOBI HUX MEpPepadOTKH U MPAKTUUYECKOE MPUMEHEHHE
IPOJYKTOB NEPEepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKLUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, MCHOJb3YyeMbIX B XUMHUM MPU H3YYEHHH BEUIECTB MU XHUMHUYECKUX SBICHUU
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAlIHSX, CBSI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN HKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYEHHUE ITHIICHA U U3YUYECHHUE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JEHaTypanus OeJIKOB Npu
HarpeBaHUM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npyu oOpallleHuu ¢ BEIeCTBaMU U JIAOOPaTOPHBIM 00OPYIOBaHUEM, MPEJICTABISTh PE3YIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAaKUUH U
(GbopMyIHpOBaTH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEpHET U IpyTuX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWJIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LEIAX COXPAHEHHS CBOErO 370pPOBbS U
OKPYXaIOIIel TPUPOIHON CPEIbl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI



ONpEACIEHHBIX OpPraHMYECKUX BEUIECTB, MOHMMAas cMbIcia mnokaszarens [I/JIK, moscHate Ha
IpUMeEpax CrocOObl YMEHBIICHUS! U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPTaHU3M
YEJI0BCKa;

U1 O0YyYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUIL CIEeNbIX U CIHa0OBUIAIIMX OOYYAIOUIMXCA: YMEHHE HCIOJIb30BaTh pelbedHO-
TOUYCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins i 3anucu XuMu4eckux GopMyII.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHuyecKas XUMHS)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTABISIONICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHWM SIBJICHUH HPHUPOIBI, B (OPMHPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelieHusT TPAaKTHUYECKUX 3a7ady M OKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJATrAOIINE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKass ~ peléTKa, TUIBI ~ XMUMHYECKUX  peakluil, pacTBOp, DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALMUSA, OKUCINUTENb, BOCCTAHOBHUTENB, CKOPOCTh
XUMHUYECKOH  peakIuH, XHMHYECKOe paBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M MPEBPALICHMs] YHEPIHMM NMPU XUMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HaHMS,
JeKalue B OCHOBE ITOHMMAHHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MacHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YEJI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUS NPHU ONHCAHUU HEOPraHMYECKHX
BELIECTB U UX NPEBPALLEHUN;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
dopMynl BelIECTB W YpaBHEHUN XHMHUYECKUX PEAKIUil, CUCTEMAaTHYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBManbHbIC Ha3BaHHSA OTICIBHBIX HEOPraHMYSCKHX BEUIECTB (yrapHbId Tas3,
YIIEKNCIBIA Ta3, aMMHUaK, TaléHas W3BECTb, HETall€Has W3BECTb, NUThEBAs COJA, NMUPUT U
ApyrHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUUECKUX
3JIEMEHTOB B COEIMHEHUX PA3TIMYHOTO COCTaBa, BU XMMUUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAS,
METAJIJINYECKAasl, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKM KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJsipHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpaX HEOPTraHUYECKUX COETHHEHU;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAAJICKHOCTh HEOPraHUYECKHX BEILECTB
10 UX COCTaBY K ONpEACNEHHOMY KJIACCy/TpYIIe COSAMHEHUH (POCThIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTbI, aM()OTEpHbIE TUAPOKCUADI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOINYIO, OOBSCHUTEIBHYI0 U
IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoil cuctemMbl XUMUYECKHX di1eMeHToB /. M.
MeHneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, O-3JIEKTpOHHBIE OPOUTAINY, «IHEPrETHUECKHUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKUX AeMeHnToB [, U.
MeHpeneeBa;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, TMOJTBEPKIATh CYIICCTBOBAHUE
TEHETUYECKON CBA3M MEXKJAy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOMIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHUYECKHE PEAKIUU MO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeHIeCTB, TeIUIoBoMYy 3(ddekTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTallu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS pEaKUUi pa3ITUYHBIX THIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX 3TH
peaKIu UAyT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATh CYIIHOCTHh OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3uuYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle artense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JEXKaIue B
OCHOBE IMPOMBIIIJICHHOTO MOJYYeHUsSI CEPHON KHCIOTHI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
MpPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIIMIAX U IKOJOTUYECKUX MPOoOIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TOHSTHUS
«MaccoBasi JIOJNiS BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaKIusIX, MacChl BeIIeCTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, MAcce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEHIECTB, TEIUIOBOTO A(ddeKrTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYA0N U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KEe MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JITAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJOpOAAa B MPUCYTCTBUM KaTaau3aTropa, OIPEACICHHE CpPEeJibl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklWd HOHHOro OoOMEeHa, KaueCTBEHHbIE peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3amady mo temaM «Meramiey U «HemeTamnel») B COOTBETCTBHHM C TPAaBHJIAMHU TEXHUKHU
06e30macHOCTH TIPH OOpAIICHUH C BEIIECTBAMH M JJa0OpaTOPHBIM 000PYyI0BaHUEM, MPECTABIATh



pe3yabTaThl XUMHYECKOTO SKCIEpUMEHTa B (hopMe 3alUCH YPABHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
HOJy4YaeMyl H3 pPa3HbIX HMCTOYHUKOB (CpeACTBa MacCOBOW KOMMYyHMKauuu, VHTepHeT u
ApYTHUX);

C(OPMUPOBAHHOCTh YMEHUH COOJIIOAATh IpaBUJa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LEIAX COXPAHEHHs CBOErO 370POBbS U
OKpY’Karollel NpUpOAHOM Cpelbl, 0OCO3HABaTh ONACHOCTb BO3/AEHCTBHS Ha JKUBbIE OPraHU3MbI
OIpesieNIEHHBIX BEIECTB, MOHUMas cMblci nokasatens ITJIK, noscHare Ha npumepax crocoObl
YMEHBIIEHNS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUist 00y4YarolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS: YMEHHE IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYITHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUIs  CHeNbIX W CIa0OBUIAMIMX OOYyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (popmyoi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 6 1
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTudeckue yrieBoa0pOIbl 2
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaepskamue opranu4eckue coeJUHeHH
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoaensie — Ipaxriieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoThI pecypesI
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemects. Homenkiarypa 1
(cucremaTuyeckas) U TpPUBHAIIbHBIC
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIEeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
3 IIpakTruueckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yUYEHUE €TO0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [Tonyuenue 1

CHUHTCTUYCCKOI'O KaydyKa U pC3UHLL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHM psAl. ATIETHIICH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

11 Brluncienus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b yIrieBOJOPOJIOB,
NPUHAIIEKALIMX K Pa3IMYHBIM Klaccam
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoHBIE HCTOUHUKH YIIIEBOJOPOJIOB:

15 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOII ¥ 3TaHoJ1. BogopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1
TIUIEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopMambaeTHI U
areTanbaerug. AeToH

91 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAs

22 ITpakTruyeckas padora Ne 2. «CBolicTBa




pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK

23 MPECTaBUTENIN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbLi1a KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBobl: COCTaB, Kilaccuukanus.

27 Baxxheiinve npecTaBuTeNu: TIH0KO03a,
bpykTo3a, caxaposa

08 Kpaxmait u 1esuioso3a Kak mpupoIHbIe
MOJIUMEPHI
KontponbHas padota mo pasaeny

29 «Kwucnopoacoaepxaiine opraHuuecKre
COCTUHEHUS

30 AMMHBI: METHJIAMHUH W aHUJIUH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKUE COCANHEHUS, UX
Oouosorudeckoe 3HadeHue. [lentuabt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN.

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHHUIH I10
rpyIIaM U nepuoaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BO,[[OpO,[[HaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsTHE O TUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccudukanus XuMHUUecKuX peakiui B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas padota mo pazaeny
«Teoperndeckre OCHOBBI XUMHUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, KeJIe3a U UX
COCTUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hewmeraibl, X mojoxxeHue B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANOTponus HEMETauIoB (Ha puMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XHUMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMcTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeIMHEHNH

[IprMmeHeHne BaXHEUIINX HEMETAIIOB U UX
COeTUHEHUN

26

O000I1IIeHNE U CUCTEMATHU3aINs 3HAHUH 110




TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Permenune

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemetasst"»

08 KontponsHas pabora o Temam «MeTtasuibby 1
n «Hemeramism

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xuMum B 0OecrieueHIH HKOJIOTUIECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMIKX HAYUHBIX

32 MPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A., AKITMOHEpHOE
obuiectBo «M3aarenscTBO «IIpocBemenne»
* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKuroHEepHOE
obuiectBo «M3aarenscTBO «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Meroaundeckoe nocodue — 6a30BbIil ypoBEeHb» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «OO011as XuMus B TeCTax, 3aa4ax, ynpakHenusx. 11
kiace» — M.: Ilpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumust 11 kmacc: KontposnbHbie 1
MIPOBEPOYHBIC PaOOTHI K yueOHUKY». — M.: [lpoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHas KHUTA 17151
yuutens». Yacts 1 — M.: Ipoda, 2019 roa.

5. O.C.I'abpuensH, I'.I' JIsicoBa, A.I'.Benenckas «Xumus 11 xnacc: HactonpHas kHura st
yuurtens». Yacts 2 — M.: lpoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I'.OctpoymoBa «3agaun Mo XMMUHU U CIIOCOOBI UX
pemenus» - M.: «poday, 2021ro.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl o yueOnuky O.C.I'abpuensna,
I'.I".JIpicoBoi1» - Bonrorpan» Yuurens 2018roz.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectbl mo xumuu 11 kimacey», - M.: Dk3aMeH,
2019r.

9.9. O.C.I'abpuensn, N.I'.octpoymoB «XuMHUYeCKH SKCriepuMeHT B 1kose 11 kmacey; - M.:
Hpoda. —2019 rox.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://www.chemnet.ru I"azera « Xumus» u caiit ans yautens «5 uay Ha ypoKk XUMHI»
http://him.1september.ru Equnas xomnekuus LIOP: TIpenmeTHast Komekius « XUMHUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o6reo0pa3zoBaresHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Beepoccuiickast omummnuaza MKOIHUKOB 0 XUMUHU
http://chem.rusolymp.ru Oprannyeckast XUMHSL: SJIEKTPOHHBINA YIEOHUK ISl CPETHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJIISIHK: XUAMHUSI

http://www.chemistry.ru JlucranunonHas oJMMITHAIA IO XUMHUU: TEICKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHBINA TPOCKT









