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INOACHUTEJIBHAA 3AIINCKA

Pabouas mporpaMma 1o XuMHUH Ha YPOBHE CPETHETO 00IIero oopa3oBanus pa3padoTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Deneparuny, TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS (esiepanbHOil 00pa30BaTeIbHON POTPaMMBbI
cpennero  obmero oOpaszoBanms (DPOIlI  COO), mnpencraBieHHblx B DenepaibHOM
rocymapcTBeHHOM obOpaszoBareinbHoM crangapre COO, ¢ yuérom Konmenuuu mpemnoaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHBIE IPOTrPAMMBI, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.),

OcHOBY NOJXO/0B K pa3padOTKe MPOrpaMMBbI [10 XUMUH, K OTMPEIENIEHUI0 O0IIeH CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUSL OOYUYAIOMIMXCS CPEICTBAMH Y4eOHOTrO npenmera «XuMHUs»
st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyalbHbIe nonoxkenus I'OC COO o
B3aMMOOOYCIIOBIICHHOCTH 1IEJICH, COACPKAHMSI, Pe3yIbTaTOB 00Y4YCHHsS U TPeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHUKOB.

Xumuueckoe oOpa3oBaHHME, TIOJy4aeMO€ BBITYCKHHKaMU  00mIeo0pa3oBaTenbHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ITallOM peaju3aliyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX LIEJIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEeJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peammsyercs xumudeckoe oOpa3oBaHHWe OOydYalONIMXCS HA YPOBHE CpEIHEro 0OIIero
o0pa3oBaHus cpecTBAMU y4eOHOro mpeamera «XUMHsy, COAepkKaHUe U MOCTPOSHUE KOTOPOTO
OIpeziesieHbl B MPOrpaMMe IO XUMHHM C y4€TOM creuu(uKd HayKu XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TPHUPOJIBI U B MATEPUAIBHON JKU3HU OOILECTBA, a TakKe ¢ y4E€TOM OOUIMX Iened u
NPUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpEeIHEero o0Imero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJIb B COBPEMEHHOM
[UBUJIM3AIMHN, B CO3JaHUM HOBOW 0a3bl MaTepHallbHON KyJbTyphl. OHa BHOCHUT CBOW BKJIaJa B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKarolleM MUpPE KaK O €JMHCTBE MMPUPO/IbI U YeNIOBeKa, KOTOpoe (OPMUPYETCs B XUMHUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHMSI B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHHUSI.

TecHO B3anMOAENUCTBYS C IPYTMMHU €CTECTBEHHBIMU HaAYKaMH, XUMUS CTajla HEOThEMIIEMOM
YacThI0 MHUPOBOM KYIbTYpbl, HEOOXOAMMBIM YCIOBHUEM YCIEUTHOTO TPYAa U KU3HHU KaXKJIOTO
wieHa oOumiectBa. CoBpeMeHHass XMMHs KaKk HayKa co3uJaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTHI HalpaBJeHa Ha pelleHHe T[JI0OANbHBIX NPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TTUIIEBOH, YKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBUM ¢ 00mMMM HENSIMM M MPUHLIMIIAMU CpPEAHEro oOIero oodpazoBaHUs
conepkanue npeamera «Xumus» (1011 kmacesl, 6a30BbI ypPOBEHb U3YUECHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0YyYaromuxcs, HEOOXOIMMYIO UM JUIS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocCTaBISIFOIIMMHU PpeAMETa « XUMUS» SIBISIIOTCS 0a30BbIe KypChl — «OpraHudeckast XHMHUsH)
u «OO011as 1 HeopraHu4yeckas XuMHUs», OCHOBHBIM KOMITOHEHTOM COZEpPKaHHs KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMA 3HAHUI MO0 HEOPTaHMUECKOW XMMHUU (C BKIIOUEHHUEM 3HAHUHN U3
o0m1eit XuMHuM) 1 opraHuyeckoil xumun. @opMupoBaHuE JaHHOW CUCTEMbI 3HAHUM IIPU U3Y4YEHUU
npeamera 00ecreynBaeT BO3MOKHOCTh pAaCCMOTPEHHsI BCET0 MHOT000OPa3Hsl BEIIECTB HA OCHOBE
O0LINX MOHSTH, 3aKOHOB ¥ TEOPUN XUMHH.



Crtpykrypa comepkanust KypcoB — «Opranndeckas xumus» u «O0mmas 1 HeopraHu4eckast
XUMHUS» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHUH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHWI Ha
onpeAeiEHHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCsl HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKUX M DJIEKTPOHHBIX MPEIACTABICHUNW O CTPOCHHHU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAX MArOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce opraHMueckol XUMHU IMOJTYYaroT
pa3BuTHe CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs MEPBOHAYAILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3H, KIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Toq HOBBIM yIJIOM 3peHHS B TIpeaMere «XuMus» 0a30BOTO YPOBHS paccMaTPHBACTCS
U3YYCHHBII Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHS TEOPETUYECKHH MaTepuan u
(haKTOJIOTUUECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas u HEeOpraHWYEeCKask XUMHUs» O0YJarOIIUMCS TPEOCTABISETCSI BO3MOXHOCTh OCO3HATh
3HAYCHHE TICPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOAOJOTHYECKHUX ITO3HIIHH,
riry0Xe TOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEHIECTBAX, UX COCTaBE, CTPOCHHMH, CBOWMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYHIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nornonHsercss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIDYTUMH HayKaMH, PaCKphIBAIOT €€ poJib B IO3HABATEIbHON W
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOIeMax, CBA3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH €€ JUIsl TIOTIOJTHCHHS 3HAHUHN, PEeIICHUS
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
ydaeOHOro mpeaMera «XuMuUs» JTaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4JaromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TIOHUMaHUsl PUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMU (haKTaMH M TEOPETUYECKUMH TPEINOCHIIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHHH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
HYHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B nuane perieHus 3a1a4 BOCIUTAHUS, PA3BUTHUS M COIIMATTN3ANNN 00YyUaIOIUXCsl TPUHSITHIE
MporpaMMoil 0 XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs M TIOCTPOCHUS MpeaMeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHHUBEPCAIbHBIX Y4YEOHBIX NEWUCTBUN, HMMeEIoIuX 0a3oBoe
3HAQUYEHHWE IS Pa3JIMYHBIX BUJIOB JICSITEIIBHOCTH: pEIICHUs] MpoOiieM, IMOWCKa, aHaiu3a |
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCIIEA0BATEILCKOM JEITCILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITO3HAHUU XUMUU.

B nmpakTuke npenojiaBaHus XUMUU Kak Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus, Tak U
Ha YPOBHE CPEJIHET0 00111eT0 00pa30BaHus, IPHU OMPEACIICHUN CONEPKATEIHHON XapaKTEPUCTHUKU
nejaeil M3ydeHWs NpeiMeTa HamnpaBlIEHHEM MEePBOCTENCHHOW 3HAYMMOCTU TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA U KaK OJIHOT0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHU 3PEHUS TAaKOW MOAXOJ K ONPENEIICHHIO Ielel H3y4eHUs
MIpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CormacHo JTaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIOTCS:
dbopMUpOBaHHUE CUCTEMBl XHMHUECKUX 3HAHUH KaK Ba)KHEHIIECW COCTaBISIONIECH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, B OCHOBE KOTOPOM JekaT KIFOYEBBIC MOHATHA, (yHIaMEHTAIbHBIC



3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SA3bIKAa HAYKH, YCBOCHHE U [IOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIJICHHE C HUCTOpPHEM HUX pa3BUTHS U
CTaHOBJICHUS;

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUNA O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMHUYECKHX PEaKIHii, HeOOXOAUMBIX JUI MPUOOPETECHHS YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEIIECTB U XUMUYECKUX SIBJICHUI, UMEIOLINX MECTO B IPUPOJIC, B IPAKTUUECKON U MOBCETHEBHOMN
YKU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHUEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOro 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ atum, copepkarenbHas XapaKTepUCTHKA LEeNeld U 3a7a4 U3Y4YeHHUs MpeaMeTa B
IIporpaMMe 1o XUMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMU B
cucteme cpeaHero oduiero oopazoBanusi. CerofHs B NpenojaBaHuu XUMHUH B OOJIbIIEH CTEIIEHU
0THaETCsl MPEANOYTEHUE TPAKTUIECKON KOMIIOHEHTE COZIep KaHusl 00yUeHHsI, OpUEHTHUPOBAHHON
Ha MOJTOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeIbHON OpraHHU3alliM, BIAJCIONIEr0 He HaOOpOM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHSIMH AKTHBHOTO
MOJIyYEHUs 3HaHUN U IPUMEHEHHS UX B peajbHOU KU3HU JJIs PeIICHUS IPAKTUYECKUX 3a/1a4.

B cBa3u ¢ »TMM npu u3ydeHHH TMpeaMera «XHMHsS» JOMHUHUPYIOIIEE 3HauCHHE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajianTanys 00yJaronmxcs K yCIOBUSM JUHAMUYHO PA3BUBAIOIETOC MUPa, (HOPMUPOBAHHE
MHTEJJIEKTYadTbHO Pa3BUTONM JUYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbBHOMY TNPUHSATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX XU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dopMupoBaHue y OOy4YalOLIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLIUN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE ISl Pa3NIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs IPOOIeM,
NOWCKa, aHamm3a ©U 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXKe I OLIEHKH C
MO3HIINN YKOJIOTHUECKON O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00yyYaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, HCIOJIb30BATh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl IOMCKA U aHAJIKM3a y4eOHOM M HayYyHO-MOMYJIIPHON MH(POPMAILIUU XUMUYECKOTO
COJIepKaHuUs;

(dbopmMHpoBaHUeE U pa3BUTHE Y 00YUAIOIIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, IIPY MJIAHUPOBAHUU U ITPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIUTAHUE y 00yUaroumxcs yoekIEHHOCTH B TYMAHUCTUYECKON HAPaBJIEHHOCTH XUMUH,
e€ BaKHOW pOJM B PEUICHWU TINOOAIBHBIX MPOOJEeM palMOHAIBHOIO MPUPOJOIOJIB30BAHMS,
MOTIOJHEHUSI SHEPTreTHUYECKUX PECypCOB U COXPAHEHMsI MPHUPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeHOT0 OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, @ TAKXKe MPUOOpPETEHNUs
OTbITA HUCIIOJI30BAHUS MOJYUYEHHBIX 3HAHUH ISl IPUHATHUSI TPaMOTHBIX PEIIEHUN B CUTYyallUsX,
CBSI3aHHBIX C XMMHUYECKUMH SIBJICHUSIMHU.

B yueOHOM 1utane cpemHero o0Imiero oopa3oBaHUs MpeaMeT «XHUMUsS» 0a30BOro0 ypOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-HaYUHbIE TPEIMETHI.

OO1ee ynCiIO 4acoB, OTBEAEHHBIX AJIS M3yYEHUS XMMHUHU, Ha 0a30BOM YPOBHE CpPEIHETO
o0mrero oobpazoBanus, coctaBiser 68 yaco: B 10 kmacce — 34 yaca (1 yac B Hezeno), B 11 kimacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA

10 KITIACC OPTAHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYECKON XUMHHU

IIpeamer oOpraHMYeckod XUMHUHU: €€ BO3HUKHOBEHHME, pPa3BUTHE U  3HAYCHHUE
B IIOJIy4YEHUHU HOBBIX BELIECTB U MaTepHasIoB. Teopus CTpOCHUS] OPraHUYECKUX COECIUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIIECTB.
I'omonorus, nzomepus. XuMUYeCKas CBsI3b B OpPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE U
KpaTHBIE CBS3HU.

[IpencraBienue o ki1accuPpUKAIUN OPraHUYecKuX BelecTB. HoMeHkaTypa opranndeckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBHUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIaCCOB
OpPraHUYECKHUX BEIECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHHS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHUYecKUX BEILIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJ1aBJIeHHUE, OOYTIIUBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, T'OMOJIOTHYECKMU psaA. MeraH W 3TaH — mpocTernime
NPECTaBUTEIN ATKAHOB: (PU3MYECKHEe M XUMUYECKUE CBOWCTBA (PEaKIK 3aMEICHHsI K TOPEHUS),
HAaxXO0’KJIEHUE B MIPUPO/JIE, IIOJYYEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psia. DTHIEH U IPONWIEH — IpocTeiiune
MPEJICTAaBUTENIN AJIKEHOB: (U3MUYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOr€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPU3ALNN ), TOIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEHIINEe XMUMHYECKUE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psia. AleruieH -—
NPOCTEUIINIA TPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NIYECKUE U XUMHYECKHUE CBOICTBA
(peakuuu THIAPUPOBAHUS, TATIOT€HUPOBAHMUS, THAPATAIIMH, TOPEHHSI ), TOy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHue, (U3MUYECKHE W XHUMHUYECKHE CBOMCTBA (peakuuu
raJIoreHUPOBAaHUSl M HUTPOBAHUs), MOJy4YeHUE M TpUMEHeHue. Toryon: cocmaes, cmpoeHue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOkKCHYHOCTE ~ apeHOB.  ['eHeTmdeckas  CBsSI3b  MEXKIY  YIVIEBOJOPOJAMH,
MPUHAJIEKAIIMMU K Pa3IMYHBIM KJaccaM.

[TpupoaHble NCTOYHUKM YIIIeBOJOpOJoB. IIpupoaHblil ra3 U nmonyTHble HE(TSHbIE Ta3bl.
Hedtp u e€ mpoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KataluTuueckuil), mwmponu3. IIpogykTel mepepaboTku HedTH, UX HPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOIyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YYEHHUS BEIIECTB U MX NPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» n «Yroapy», MoiearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOT€HONPOU3BO/IHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOThI:
MIOJIy4eHHUE TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3a1a4u.

Bolunicnenuss mo ypaBHEHMIO XMMHMUYECKON peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIIN MTPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeANHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (U3HYecKue Hu
XUMHUYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
puMeHeHne. BoiopoiHbIe CBA3M MEXKy MOJIEKYJIAMH CIUPTOB. J[eficTBHE METaHOJIA U ATAHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHple CHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTPOEHHE, (U3NUecKue Hu
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IMIETOYHBIMHU METaJlJIaM1, Ka4eCTBEHHAsI peaKIys Ha




MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHu3Mm uesnoBeka. lIpumMeHeHuwe raunepuHa u
STUJICHIJIAKOJIS.

@DeHoII: CTPOCHUE MOJICKYJIBI, PU3NUECKHE K XUMUYECKHE CBOUCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anprerunsl U kemonvl. DopMalNbIeTHA, aUCTAIbACTHI: CTPOCHUE, (HU3HUECKUE W
XMMHUYECKHE CBOMCTBa (peakluu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKLUH),
IIOJIy4EHUE U IIPUMECHEHHUE.

OnHOOCHOBHBIE NpefieibHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHasl KUCJIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIusl
TepupuKanM), MoldydeHue u mnpuMmeHeHue. CrTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
NPECTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBUE.

Crnoxnble 3Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. buogorudeckas pojb KUPOB.

VYrneBoasl: cocTaB, KiaccupUKaIys yriaeBoJoB (MOHO-, TU- U noymcaxapusl). [moko3a —
IPOCTEHIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoseictaue ¢ ruapokcuoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKICHHE B INPHUPOJE, NPUMEHEHHE,
Ouonoruueckas posib. @otocunre3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemironosa kak npupofssle noiaumepsl. CTpoeHue Kpaxmajaa U LEeJUIFOJIO3bI.
duznyeckue 1 XMUMUYECKHE CBOMCTBA KpaxMaia (T'HIpoJIu3, KaueCTBEHHAs peakLus ¢ HOJIOM).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MNPEBPALIEHUI: INPOBEICHUE,
HaAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEeaKkuMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcugoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelcteue ruuepuHa c ruapokcugoMm menu(ll)), anpaerunnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpoxkcugom meau(Il), B3aumoneiicteie kpaxmaia
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1a4u.

Boblunicnenuss nmo ypaBHEHMIO XMMMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHrueckue coeuHenus. dusnueckre 1 XMMHUYECKHE
CBOWCTBA AaMHUHOKUCIOT (Ha NpuUMepe TIJUIMHA). buojoruueckoe 3Haue€HHE aMHHOKHUCIIOT.
ITenTuae!.

benkn kak mpUpOaHBIE BBICOKOMOJIEKYIISIDHBIE coeAuHEHHMs. [lepBuuHas, BTOpuUYHAs U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOMCTBa OENKOB: THUIPOIM3, JEHATYypalus,
Ka4eCTBEHHbIE pEaKIUi Ha OeJKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M UX MPEBPALEHU: HAONIOACHHE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypalus OEJIKOB IpH HarpeBaHWH, LBETHbIE
peakiuu OeNKoB.

BbicokoMo/IeKyISIPHBIEC COCTUHEHHS

OcHOBHbBIE TOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKYyJspHass Macca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNN — TIOJIMMEPU3ALHS U MOJTUKOHACHCALUS.

OKCHEpUMEHTAJILHBIE METO/IbI M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMJIEHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MeXnpeaMeTHbIE CBS3U.

Peanuzanus MeXnpeaIMETHBIX CBs3€d NPHU W3y4eHUH opraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSITHUM, SBISIOUINXCSA CUCTEMHBIMU JJIS1 OTJIEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.




OOmme ecTeCTBEHHO-HAyYHbIC IIOHATHUS: SIBICHHE, HAay4YHBI (aKT, TUNOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHHTE3, KIACCU(PHUKAIMS, TEePHOAUYHOCTh, HAOIIIOJCHHE, HW3MEpEHUE,
HKCIEPUMEHT, MOCTHPOBAHUE.

®dwusuka: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBCHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MYECKHE BEJIMYMHBI U €JMHULIBI MX
U3MEpPEHUSI.

Buonorusi: knerka, opranu3m, Omocdepa, oOMEH BEIIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIIEBObI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHONOTHs: MUILEBbIC TPOITYKTHI, OCHOBBI PAI[HOHAIBHOTO MUTAHUS, MOIOIIUE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUallbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KIIACC OBIIASA U HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMHH

XuMHUECKUN 3neMeHT. AToM. Sapo aroma, H30TOINBL. ODJIEKTPOHHAs 000J0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTbl. OCOOCHHOCTH
pacripesiesieHUs] JIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DJeKTpoHHAas! KOH(PUTYpaLns aTOMOB.

ITlepuognueckuit 3akoH u Ilepuogudeckass cucrema XUMUYECKUX 2diieMeHTOB [l
U. MenpneneeBa. CBsi3b Inepuoguveckoro 3akoHa u Ileproguueckoil CHUCTEMBl XMMHMUYECKHUX
anemeHToB [I. . MeHeneeBa ¢ COBPEMEHHON TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIESCTB
110 IpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. Buabl XMMHUYECKOH CBs3W (KOBaJIEHTHAs
HEeNoJIsipHasl U TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHu3sMbl o0Opa3oBaHHUsl KOBaJIEHTHOU
XMMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemniectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 qucnepcHsIX cucremax. VICTHHHBIE M KOJUIOWIHBIE pacTBOPBI. MaccoBas 1o
BEII[ECTBA B pacTBOPE.

Knaccugukanus Heoprannyeckux coequHeHuil. Homenknarypa HeopraHmueckux BEIIecTB.
['eHeTnyeckas CBSI3b HEOPraHMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIACCaM.

Xumunueckas peakuus. Kiaccupukanuss XMMHUYECKHUX peakUil B HEOPraHWYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHMSI MACChl BELLECTB, 3aKOH COXPAHEHMs U IIPEBpPALCHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CKopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (pakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHOBecue. (DAKTOpHI, BIUAIOIIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunun Jle [larense.

DnekTponuTHdeckas auccoruainus. CwibHbIE W clladbie JIeKTpoauThl. Cpema BOIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JIEMOHCTpALUs
tabmui «llepuomnueckas cuctema xumudeckux snaemeHToB JI. . MenneneeBa», u3ydeHue
MoJieen KPUCTAJIINYECKUX PELIETOK, Habro1eHue
U OMHCaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHHEe MEPOKCHIa BOAOPOa B
NPUCYTCTBUM  KaTaJW3aTopa, OINPEACIEHUE Cpelbl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHHMBEPCATbHOIO MHJIMKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEIECHNE MPAKTUUYECKONH paboThI
«BnusHe pa3nnyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUNY.




PacuérHbie 3amayn.

Pacuétsl Mo ypaBHEHUSIM XUMHUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATHUS «MACCOBAs 10JIS BEILIECTBAY.

Heopranuveckasi xumust

Hewmeranns. [lonoxenue nemeramios B [lepuognyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpPOCHHsI aToMOB. (DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
AJTOTpOnUsl HEMETAUIOB (Ha MpUMeEpe KUCIOpoia, cepsl, hocdopa u yriepoaa).

XHWMHYECKUE CBONCTBA BAKHEWIMX HEMETA/UIOB (TalOTEHOB, cephl, azora, (docdopa,
yIJepoJia U KPeMHUS1) U UX COCIMHEHHM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxkenune meraminoB B [lepuoanueckoil cucteMe XUMUYECKUX 3J€MEHTOB /l.
U. MenneneeBa. OcCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OoOmrue
¢dusnveckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPsSHKECHUN
METaJIJIOB.

XWUMHYECKHUE CBOWCTBA BAKHEHINMX METAUIOB (HATPHWM, KalWi, KaJbIIMA, MarHuw,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

O6mue criocoObl Moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIC METOJbl M3YYCHHS BEIIECTB W WX MPEBPAIICHUN: HW3YYCHHE
KOJUICKIIMU «MeTallJIbl U CIIaBBI», 00pa3I[0B HEMETAIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 337124,
HAOJIOZICHUE M OIMCAaHHUE JEMOHCTPALMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUJIPOKCHUIA aJTFOMUHUSI C pACTBOpPaMHU KHMCJIOT U II€JI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTHOHBI
METaJlIOB).

Pacu€THbIC 3a1a4H.

Pacuérer macchl BelecTBa uii 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACcCe
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOMMUYECTBA
BEIIIECTBA) MIPOJIYKTOB PEAKIIMU, €CIIU OJTHO U3 BEIIECTB UMEET IMIPUMECH.

XuMHS U KU3Hb

Ponb xumum B 00eCTIeUeHUN SKOIOTUIECKON, SHEPreTHISCKON M MUIIEeBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUECKUX PEAKIIUM.

[IpencraBnenus 06 0OMMX HAYYHBIX TPUHITUTIAX TPOMBIITUICHHOTO TTOTYYEHUS BaKHEHITNX
BEIIIECTB.

UenoBek B MHpE BEIIECTB M MaTEPHAIOB: BaXXHEUIIHWE CTPOUTEIBHBIE MaTepHAaIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKu, CTEKJIO, KepaMuKa, MaTepuaibl s SJIECKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTaHMYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XuMHS U 370pOBbE YENOBEKA: IMpaBHJia UCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpENnaparos,
npaBuia 0e30ImacHoTO HCIIOIb30BaHUS npenaparoB OBITOBOU XUMUH
B IIOBCEIHEBHOM KU3HH.

MexnpeIMETHEIC CBSI3H.

Peanuzarus MexXnpeIMEeTHBIX CBSI3€H MTPH N3YUYeHUU OOIIel 1 HeopraHuuecKoi xumun B 11
KJIaCCe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TakK
U TIOHATHH, SBISIIOUIMXCS CUCTEMHBIMU JUISl OTAENIBHBIX IMPEIMETOB €CTECTBEHHO-HAyYHOTO
[MKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TIOHATHS: HAYUHBIH (DaKkT, TUTIOTE3a, 3aKOH, TEOPHs, aHATIH3,
CHUHTE3, Kiaccu(UKaIms, TMePUOJUIHOCTh, HAOIIOIEHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: marepus, dHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
pPalOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECCKUE BETUIHHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTh.

buonorus: kierka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOTIAEMBbIE, TOTLTUBO, PECYPCHI.




TexHomorus: XuMmyeckas MPOMBIINIJICHHOCTb, MCTAJLITYPIrusl, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTcpHraiosB, CENBCKOXO03SHCTBEHHOE IMpOn3BOACTBO, IMUIICBasa MMPOMBIINIJICHHOCTD,
q)apMaI_IeBTI/I‘IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMECTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraiosB, OJICKTPOHHAas IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IporpaMM CpPEAHEro oO0IIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
pOTpaMM CPEAHEro 00IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
PE3yIBTATOB OCBOCHHS MPEIMETA «XUMHUS HA YPOBHE CPETHEro 00MIero 00pa30BaHUs BbIACICHBI
CJIEIYIOLINE COCTAaBISIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTU K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYMe MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH JEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYue IPABOCO3HAHMS HKOJIOIMUYECKON KYyJIbTYphl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD KU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE PE3yJbTaThl OCBOCHUS ITpeIMeTa « XMMUS» IOCTUTAIOTCS B €AMHCTBE Y4EOHOM
Y BOCIIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COLMOKYJIBTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJA€aJaMH POCCUHCKOTO TIpa)KAaHCKOro OOIIEeCTBa,
MPUHITHIMU B OOIIECTBE HOPMAMH M MpaBUJIAMU TOBEACHHs, CIIOCOOCTBYIOIIMMHU MpOIleccam
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUSI TIMYHOCTH 00Y4arOIIHUXCSI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpEAMETa «XUMHUS» OTPaKaT cHOPMUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MPaKTUUECKON IESTEIbHOCTH 00yUaIOUIUXCs M0 pean3alluy MPUHATHIX
B OOIIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHMS

OCO3HaHHUS O0YYAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEH, YBaXKECHHS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpMax M MpaBWiIaX MEKIUYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOH JEATETbHOCTH MPU CO3/IaHUH y4EOHBIX MPOEKTOB,
peleHny y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BHITOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHHS K HCTOPHMYECKOMY M HAyYHOMY HACJEIUI0 OTEYEeCTBEHHOM
XUMUU;

YBa)XEHUsI K MPOIECCY TBOpYECTBa B OOJIACTM TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPOTOTJIUBBIX IKCIIEPUMEHTATBHBIX MTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TTPAKTHUKOB;



WHTEpeca M T[O3HABAaTEJIbHBIX MOTHUBOB B IMOJIYYEHHUHM U TOCIEIYIOIIEM aHalIu3e
nH(GOpPMALIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

HPaBCTBEHHOI'0 CO3HAHMS, STUUYECKOT0 MOBE/ICHHS;

CIIOCOOHOCTH  OLIGHMBAaTh CHUTYallMH, CBSI3aHHbIE C XUMHYECKUMHU  SIBJICHUSIMH,
U NPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IOBEJCHHE M IOCTYIIKM CBOMX TOBApULIEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX TOCTYIIKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHMMAHUS IIEHHOCTEW 370pOBOr0 M 0e30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOnrofeHus TmpaBui 0e30MacHOro0 OOpalieHHs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU N€ATEIbHOCTH;

MOHMMAHUS [IEHHOCTH TMPaBWJI WHAWBHIYATbHOTO M KOJUJICKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHHUS TOCJICJICTBUH W HEMPHSTHS BPEIHBIX MPHUBBIUEK (YIIOTPEOJICHHS aJIKOTOJIS,
HApKOTUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JIeATeIbHOCTH,
0O0I1IECTBEHHO IOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTUE B PELICHUU NPAKTUYECKUX 3a7a4 COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY HM3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXX€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHAYATIHHOUN TpaeKTOpun 00pa3oBaHusl, Oy TyIien
npodeccuu u peanusanuu cOOCTBEHHBIX KU3HEHHBIX JIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS

HKOJIOTUYECKU 1ETIECO00PA3HOT0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MMOHUMAaHUs TI00aTBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM, BIMSHUS SKOHOMUYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOM CpPEIbI;

OCO3HAHUs HEOOXOAMMOCTH MCIOIB30BAHUS JOCTHKEHUN XUMUU JUIsl PEIIEHUs BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AKTHUBHOTO HENPUATHS JCUCTBUM, MPUHOCAIINX BpPEI OKPYKAIOIIEH MPUPOJHON Cpelne,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsATHBIE HKOJIOTMUYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NPENOTBPALLATh UX;

HaJU4Msl PA3BUTOrO HSKOJIOTMUYECKOTO MBIILIEHUS, SKOJOTUYECKOW KYJIbTYpPbI, OIbITA
NEATETLHOCTH  DKOJIOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU;

MOHUMaHUs CHEeNUPUKA XUMUU KaK HAyKH, OCO3HaHWs €€ poiu B (opMUpOBaAHUU
paIMoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUH [[EIOCTHOTO MPEICTaBICHHS 00 OKpYKaIoIIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHnr IpodsieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0CO0OW 3HAYUMOCTH XWMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHOU



KYJIbTYpBI, PEIICHUH TI00ATBHBIX POOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00ecCrevYeHnn YCIOBHM YCIEITHOTO TPY/Aa M SKOJIOTHYECKH KOM(MOPTHOM KU3HU KKIOTO YICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: TOHHMMAHHMS CYIIHOCTH METOJOB IO3HAHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCITOJI30BATh IMOy4aeMbIe 3HAHUS IS
aHanmu3a U OOBSCHEHMS SBICHHH OKPYXKAIOIIEro MUpa M MPOMCXOISAMIMX B HEM H3MEHEHHIH,
YMEHHUS JienaTh 000OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C 1EJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUYECKHUE 3HAHUS JUIsl PEIICHHS TpoOieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MMO3HAHUIO U UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW 1O XUMHUM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSMU;

HWHTEpeca K 0COOEHHOCTSAM TPyJa B Pa3IMYHBIX chepax MpodhecCHOHATBHOU IeATeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS Y4YEOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHMILTHHAPHEIC
(MexmnpenMeTHbIe) 0OLIeHayUHbIe TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crnienru UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbI (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHIE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCAJIbHBIC yueOHbIe JIEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE,
peryiasTuBHbIe), oOecneunBaronie (OpMUpOBaHHE (PYHKLUMOHAIBHOM I'pPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIIuXcs;

CHOCOOHOCTh  OOyYaroIMXCs  MCIOJIb30BaThb  OCBOEHHBIE  MEXJIUCIMILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON IIPAKTHKE.

MeranpeameTHble pe3yiabTaThl OTPa)KalOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUEOHBIMU
[IO3HABATEJILHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMU.

OgBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOTNYecKHe eCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh M aAKTYaJU3UpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh 1NN JICSITeIbHOCTH, 3aJaBas MapaMeTphl W KPUTEPUH UX JOCTHKECHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HAaHUU HpI/IéMLI JJOTUYCCKOTO MBIINIJICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBECTCTBYIOIINEC MMOHATHA IJIs 06T)$ICHeHI/I5I OTACIIbHBIX (baKTOB u HBJ’IGHI/II\/'I;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIIMBATh NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbBIMHU SABJICHUSMU,

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIE, IeTYKTUBHBIE, TIO aHAJIOTUH ), BBISIBIISITh
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKJIFOYEHUSI;

IMPUMCHATH B IMPOLECCE MO3HAHUSA, MCIIOJIB3YCEMbBIC B XUMHUU CHUMBOJIMYCCKHUC (3HaKOBBIe)
MOJIEJIH, IPE0O0Pa30BBIBATH MOJIETbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOI) DJIEMEHTA,



XUMHYecKas (GopMylia, YypaBHEHME XHMHUYECKOH peakiud — TpU pPElICHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 33/1a4, IPUMEHSTh Ha3BaHHbIE MO/IETIbHBIC MPECTABICHUS JIJIS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIA;

dbopMynupoBaTh L€TM W 3aJa4d  KMCCIEAOBaHHUS, HCIOJb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIHO C(hOPMYyTUPOBAHHBIE BOMPOCHI B KA4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
JUTst QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAQ/IETh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M NPOBEICHUS YUYEHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOO/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
MPOTHO3MPOBATh €ro pe3ylbTaT, (GopMyaupoBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

NpUOOpETaTh OMBIT YYEHWYECKOW HCCIIEOBATeNbCKOM M IMPOEKTHOW JeATeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOIOB pELICHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYNspHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAIM3UPOBATH HHGOPMAIUIO PA3TUYHBIX BUIOB U (DOPM MpeACTaBICHUS, KPUTHUECKH OLIEHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHATh pPAa3IUYHbIE METOJbI THpPU TOUCKE U OTOOpe
uH(popMaLu, HEOOXO0AUMOM J1JIs1 BBIIIOJIHEHUS YUE€OHBIX 3a/1a4 ONPEEIEHHOTO TUIIA;

MpPUOOpPETaTh OMBIT MCMOIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IUYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANBHYIO (hOpMy MpencTaBieHHUs WHGOPMAUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH H JIPYTHE);

UCIIONIb30BAaTh HAYYHBIM S3bIK B KauyecTBE CpeAcCTBa Mpu padoTe C XUMUYECKOU
uHpOpManuel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUYEeCKue W MaTeMaTW4YecKHe) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HAJISIIHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMM:

3a/1laBaTh ~ BONPOCHI IO  CYIIECTBY  OOCYXJaeMoW TeMbl B  XOJI€ JHMajiora
W/WIA JTUCKYCCHUU, BBICKA3bIBaTh HIEH, (POPMYIHpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJTHCHWSI TTPEIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TpPE3CHTAllMel pPe3yNbTaTOB MO3HABATENBHON JEATENbHOCTH, MOTYyYEHHBIX
CaMOCTOSITCIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TP  BBITIOJHEHUM XHMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO HCCIEIOBAHHIO CBOMCTB W3y4aeMbIX BEIECTB,
pea3anuu y4eOHOTO POEKTa 51 dbopMyIUpOBaTh BBIBOIBI
0 pe3ybTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MMYTEM COTIIACOBAHUS MMO3UIIUN B X0/ 00CYKICHUS
1 00MeHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryIsTHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO TJIAHUPOBAaTh U OCYILECTBISATh CBOIO TO3HABATEIBHYIO JIEATEIbHOCTD,
onpenensis e€ eI U 33aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraéMblii aIrOpuTM JEUCTBUN NPU BBIMOJHEHUHM Y4EOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JI€ATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.



INPEJIMETHBIE PE3YJIBTATbBI
10 KJIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHnyecKast XUMHD OTPaXaroT:

c(OPMHUPOBAHHOCTb MIPEACTABICHUNA O XUMUYECKOH COCTABIISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPUPOJBI, B (POPMUPOBAHUHN MBILIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMOH [UId peLIeHUs
NPAaKTUYECKUX 3aJa4 M AKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIAJICHUE CHUCTEMON XHMMHUYECKMX 3HAaHHWH, KOTOpass BKJIIOYAeT: OCHOBOIIOJAraroline
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHasl), MOJIb, MOJSIpHas Macca, MOJIAPHBIA  00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEPbl, TOMOJOTMUYECKHH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIME COCIUHEHUSI, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHNS); TEOPUHU U 3aKOHBI (TEOPHUSI CTPOCHUSI OPTaHNYECKUX
BemecTB  A. M. byriepoBa, 3aKkOH COXpaHEHHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUH SI3BIK XUMHH;, MHPOBO33PEHYECKHE 3HAHWSA, JISKAIIME B OCHOBE NMOHMMAHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SBJICHUH, (PaKTOJOIMUECKUE CBEIEHUS O CBOICTBaX,
COCTaBe, MOJyYeHUH U 0€301acHOM MCTIOIh30BAHNU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MPAKTHYECKON JesTeIbHOCTH YEJI0BEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHBbIC MPU3HAKU MOHATHH, YCTaHABINBATH
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE MOHATHS IIPU ONUCAHUM COCTaBa, CTPOCHUS U
MPEBPALLEHUI OPTraHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHHM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMUKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
U ypaBHEHUH XMMHYECKHX PEaKIMi, N3TrOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUIS WITKOCTPALMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh MPUHAIICKHOCTh U3YYEHHBIX OPraHHYECKUX
BEIIECTB 10 HUX COCTaBy M CTPOCHHIO K OIpeNeN€HHOMY Kiaccy/Tpylne CoeIuHeHUN
(YrIeBoOpOABI, KHCIOPOJI W a30TCOJEpKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISPHBIC
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoil HomeHkiatype (IUPAC), a takxke
NPUBO/INTh TPHUBHAJBHHBIC HAa3BAaHHS OTIEIBHBIX OPTaHUYECKHUX BEHIECTB (ITHJICH, MPOIMIICH,
alleTUIeH, STHJIEHIJMKONb, TJIHMLEPUH, (eHod, (opMaibAeruj, aueTalibIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIOKO03a, (PPyKTO3a,
KpaxMaJl, [eJUTI0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OIPEIENATh BHIbl XUMHUYECKOW CBSI3M B OPTaHUYECKUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI TPUMEHSTH TOJOKEHUS TEOPUH CTPOCHUS OPTraHHYECKUX
BemecTB A. M. BytiepoBa it 0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpPOEHHE, (U3NYECKUe U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENICH PA3IMIHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyramuen-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, aleTalbIeTHI, MypaBbUHAs U YKCyCHas
KHCJIOTHI, TJIOKO3a, KpaxMmal, IeJUI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBAThH
TEeHETHYECKYIO CBSI3b MEKAY HHUMH yYPaBHEHHSMH COOTBETCTBYIOUIMX XUMHYECKHX PEAKIHHA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HWCTOYHHKH YIIIEBOAOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M MPAKTHUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKH;



c(OPMHPOBAHHOCTh YMEHUI NPOBOIUTH BBIYUCICHUS [0 XHMHUYECKUM YPaBHEHUSM
(Macchl, 00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIH MPOAYKTa PEaKLMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O u3 UCXOIHBIX BELIECTB
WM [IPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHUSI, MCIOJb3YyEMbIX B XHMHUHM IPU H3YYEHHM BEUIECTB M XHUMHYECKUX SBICHUU
(HabmoeHne, W3MEpeHHe, HKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U MX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COOMI0OIaTh MpaBUia MOJb30BAHUS XUMUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU 1O BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYCHHE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIINU OPTaHNYECKHUX BEIIECTB, ICHATYpaLUs OCIIKOB [P HarPEBAHHH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C IIPaBUIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BELIECTBaAaMH U JIa0OpPaTOpPHBIM 0O0OPYJOBAaHHMEM, IMPEACTABIATH PE3YJbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHI COOTBETCTBYIOUIMX peakiuil ¥ (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKU AHAIM3HPOBATH XUMHUYECKYI0 HH(POpPMAIUIO,
MI0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUN COONIOAATh IMpaBWJIa HKOJOTMYECKU LEeIeco00pa3HOro
NOBE/IEHUS B OBITY M TPYIOBOM JEATENBHOCTH B ILEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’KaloIlled MPUPOIHON CpeJlbl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OpPraHU3MBbI
ONpeAeNEéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHaTe Ha
npuMepax crnocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YEJI0BEKa;

JUIsE OOYYarOIIUXCSl ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSTh
3HaHUsI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUUECKUX SIBJICHUIA;

JUISL CIIETIBIX M CIa00BUAAIIMX O0YJAIOIUXCs: YMEHUE HCII0JIb30BaTh Pellbe(yHO-TOUCUHYIO
cucrteMy o0o3Hauenuii JI. bpaitns nis 3anucu xumudeckux Gpopmyi.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011ast 1 HeopraHuyeckas XUMHsD OTPakaroT:

c(OpPMUPOBAHHOCTH MPEICTABICHHI: 0 XUMHUECKON COCTABIIAIONIEH €CTeCTBEHHO-HAYYHON
KapTI/IHBI ana, pOJ'II/I XUMHUHU B IIO3HAHUHN ﬂBHeHI/Iﬁ HpI/IpO)II)I, B q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHUH, KOTOpAas BKJIIOYAET: OCHOBOMOJIArAONIUe
NOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0O0BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIIATEIIBHOCTh, CTEIMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl  pemETKa, TUIBI XMMHMYECKUX  pEaklMii, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKON PeaKIui, XUMUUECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
auccoumranuu, nepuoandeckuii 3akon JI. M. MenneneeBa, 3akOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXpaHEHUs U TMpEBpallleHUs] SHEPruu MPU XUMHUECKHX PEaKUusiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHH, MHPOBO33PEHUECKUE 3HAHHUs, JICKAIIUE B OCHOBE ITOHUMaHUsA
HpI/I‘II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX HBHGHHﬁ, q)aKTOJ'IOl"I/I‘—IeCKI/Ie CBCICHUS O CBOI\/’ICTBaX,



coCTaBe, MOJYYEHUH M 0e30MacHOM HCIIOJIb30BAaHUHM BAKHEHIINX HEOPTaHMYECKHUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JEATEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
MX B3aUMOCBA3b, HUCIIOJb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISi COCTaBJICHMUS
dopMyn BemIeCTB M ypaBHEHHH XWMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) um TpuBHManbpHbIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHMX BEIIeCTB (yrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTh, HErami€Has W3BECTb, NIUThEBAas COJa, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH OINPENENATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTAaBa, BUJI XUMHUECKOH CBSI3U (KOBaJCHTHAs, MOHHAs,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUI YCTAHABIMBATH NMPUHAICKHOCTH HEOPTaHMYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUIDI, COJH);

c(OpPMUPOBAHHOCTh ~ YMEHHMM  PACKpbIBaTh CMBICI MEPUOAMYECKOro 3akoHa [l
U. MenneneeBa © JEMOHCTPUPOBATH €ro CHCTEMATHU3HMPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTEepH30BaTh dJICKTPOHHOE CTPOEHUE  AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproanueckoil cucTeMbl XUMUYECKUX 3JIeMEHTOB /l.
W. MenzeneeBa, MCHOJB3YsA TOHATHS «S-, P-, O-37€KTPOHHBIC OPOUTAINY, «IHEPreTHUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUECKHUX JJIEMEHTOB M MX
COeIMHEHUN 1o mnepuojam u rpynmnam llepuoandeckoil CUCTEMbl XMMHUYECKUX 3J1EMEHTOB /l.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3IMYHbIX KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAHUE I€HETHUYECKOM
CBA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOIIBIO YPaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKLUN;

c(OPMHPOBAHHOCT YMEHHUS KJIACCU(PUIMPOBATH XUMHUYECKHE DPEAKLUHU IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyroliux BEHIECTB, TEIIOBOMY 3G(}EKTy peakiuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAaKIMU, YIACTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YpaBHEHUS peaKuil pa3IM4HbIX THUIIOB, TIOJIHBIE U
COKpAIllEHHbIE ypaBHEHUs peakiMii MOHHOTO OOMEHa, YYUThIBasl YCJOBHUS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOJUTH pPEAKIMH, HOATBEP:KJIAIOIINE KayeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHMH pPacKpbIBaTh CYHIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii HOCPECTBOM COCTABICHHSI AIEKTPOHHOIO OajlaHca ATUX PeaKIuii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIMH OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle [arense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMHUECKUE MTPOLIECCHI, JIKAIINE B OCHOBE
MPOMBIIIJIEHHOTO TOJIy4€HUS CEpPHOW KHUCIOTHl, aMMHakKa, a Takxke CcGHOPMUPOBAHHOCTD
npecTaBieHnid 00 OOIMIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMaX XMMHUYECKOTrO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHUS C UCIOJb30BAHUEM TOHATHS
«MaccoBasi 0Nl BEILECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XUMHUYECKHUX
peaKIMAX, Macchl BELIeCTBA UM 00bEMA T'a30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIIN



00BEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIMM BEUIECTB, TEIUIOBOrO 3((ekTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MAcChl BEUIECTB, IPEBPALECHUS U COXPAHEHUS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUIa TOJb30BAHUS XUMUYECKOU TOCYION H
n1abopaTopHbIM 000pyIOBaHUEM, a TAKXKe MpaBuiia o0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(paznokeHue NepokcHaa BOJOPOAA B NPUCYTCTBUM KaTalld3aTopa, ONPEICIIEHUE CpPEJIb
pPacTBOPOB BEILECTB C MOMOIILI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE PAa3IUYHBIX (DAaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrOo OOMEHa, KaueCTBEHHbIE peakLUU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a7ady no temaMm «Metambsl» U «Hemeramibl») B COOTBETCTBMM C INpPAaBUIAMH TEXHUKU
0e30MacHOCTH MpU 00pallleHH! ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYJIOBaHUEM, MIPEICTABIAThH
pe3ybTaThl XUMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuii ¥ GOpMyYIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3HPOBATH XUMHYECKYIO HH(OpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKaLUU, IHTEpHET U IPYTUX);

c(OPMHPOBAHHOCTh yMEHHUH COOMIONATh TpaBHJa SKOJIOTMYECKH LEIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IENISIX COXPAHEHUS CBOETO 3/I0pPOBbA U
OKpY’Karollled MPUPOIHOM cpenibl, OCO3HABaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbIch mokasarens [1JIK, moscHAThs Ha mpumepax crocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

JUIsE OO0YYaroIIUXCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE NPUMEHSTh
3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUUECKUX SIBJICHUIA;

JUTSI CIIETIBIX U CJIA0OBHUAALINX O0YYAIOIIUXCS: YMEHHE UCIIOJIb30BATh PEIbe(HO-TOUCHUHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMUIecKuX (HOpMyIL.



TemaTnuyeckoe JIAHUPOBaHME.

10 KJIACC
No HaumeHnoBanue pa3aenoB v TeM IPOrpaMMbl KonnuectBo yacos DnexTpoHHbIe (IIUPPOBLIE)
/i Bcero Konrponbnsie | I[Ipaktuueckue | 00pa3oBaTeIbHBIE PECYPChI
paboThl paboThI
Pa3nen 1. Teopernueckue 0CHOBBI OpraHMYECKON XUMHUH.
1.1. | Ilpenmer oprannyeckoi XuMuu. Teopus CTpOCHHS 3 bubnuoTeka
oprannyeckux coeaunennii A.M. bytiepoga. LIOK https://myschool.edu.ru/

Wroro no pazneny 3
Paznen 2. YraeBoopoibl.
2.1. | IlpenenbHbIE YTIAEBOAOPOIBI — AIKAHBI. 2 bubnuoreka

LTOK https://myschool.edu.ru/
2.2. | HempenenbHbIE yriIeBOJAOPOIBI: aJIKEHBI, aJIKAAUEHBI, 6 1 bubnuoreka

AJIIKUHBI. LTOK https://myschool.edu.ru/

2.3. | Apomatudeckue yriaeBOJOPOIbI. 2 bubnuoreka

LTOK https://myschool.edu.ru/
2.4. | IlpupoaHbIe NCTOYHHUKH YTIIEBOJOPOIOB U UX mepepaboTka. | 3 1 bubnuoreka

LTOK https://myschool.edu.ru/
Hroro no paznery 13 bubmmoreka

ITOK https://myschool.edu.ru/
Pasnen 3. Kucnopoaconepskariye opraHu4eckue CoeIMHEHUsI.
3.1. | Couptsl. DeHOI. 3 bubnuoreka

ITOK https://myschool.edu.ru/
3.2. | Ampaerunbl. KapboroBbie KucinoTsl. CII0KHBIE YPHPHI. 6 1 bubnuoreka

ITOK https://myschool.edu.ru/
3.3. | YrueBomsl. 4 1 bubnmnoreka

ITOK https://myschool.edu.ru/
HWroro no pazneny 13
Paznen 4. A3otconepxaiirne opraHuuecKue COeTUHEHMS.
4.1 | AMuHBI. AMUHOKHCIIOTHL. benku. 3 bubnuoteka

LIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro mo pazneny 3 bubnuoteka
I{OK https://myschool.edu.ru/
Paznen 5. BeiIcOKOMOJIEKYIIIpHBIE COSTMHEHUS.
5.1 | [Imactmaccel. Kayuyku. Bonoksa. 2 bubnuoreka
IIOK https://myschool.edu.ru/
Wroro no pazueny 2
OO011ee KOJIMYECTBO YaCOB 34 2 2
11 KIIACC
No HaumenoBanue pasnenos, Tem O6mee konmmuectBo | KommdecTtBo KonunuectBo DnekTpoHHbIE (IU(PPOBHIE)
9YacoB HA M3yYCHUE | KOHTPOJBHBIX | MPAKTHYECKUX padboT o0pa3oBaTeNbHBIC PECYPCHI
pabor

Pa3nen 1. Teopernyeckue 0OCHOBbBI XHMUM.

1.1 | Crpoenue aroma. llepuoanueckuil 3aKoH u 3 bubnuoreka
[Tepuonuueckas cucrema XUMHYECKHX IOK https://myschool.edu.ru/
sneMenToB . 1. Menneneena .

1.2 | Crpoenue BemecTBa. MHOroodpasue BEIIeCTB. 4 Bubnuoreka

ITOK https://myschool.edu.ru/

1.3 | Xumudeckue peakiuu 6 1 1 Bubnuoreka

ITOK https://myschool.edu.ru/

Wroro mo pazueny 13

Pa3nes 2. Heoprannueckasi Xumusl.

2.1. | MeTamisl. 6 1 bubnunoreka

IIOK https://myschool.edu.ru/

2.2. | Hemerammsl. 11 1 1 6muoreka [JOK
CBs3p  HEOPraHMYECKMX M  OPraHMYECKHX bu https://myschool.edu.ru/
BEIIIECTB.

Hroro no pazneny 17

Pa3znen 3. XuMus u :KM3Hb.

3.1. | XuMHuS U KU3Hb. 4 bubimoreka

IIOK https://myschool.edu.ru/

Hroro no pazneny 4

OBILIEE KOJIMYECTBO HACOB I10 ITPO'AMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MPUJIOXKEHHME 1 K PABOYEH IMPOT'PAMME 11O XUMHAH 10
KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne | Tema ypoka KonnuectBo yacon Jara uzydyenus DneKTpoHHBIC IUPPOBHIE
n/m BCETO | KOHTPOJIBbHBIEC | IPAKTUYECKHE | IJIaH ¢bakt 00pa3oBaTeNbHbIE PECyPCHI
padoI padoI 10A |10b 10A | 10B
1. | Ilpenmer opranuueckoid xumuy, e€ | 1 02.09 04.09 bubnuoreka
BO3HUKHOBEHHUE, Pa3BUTHE U LIOK https://myschool.edu.ru/
3HaYeHHE.
2. | Teopus cTpoeHHsI OPraHHYECKUX 1 09.09 11.09 bubnuoTeka
coenunenuit A.M. Bytneposa, eé LIOK https://myschool.edu.ru/
OCHOBHBIC TOJIOYKEHHSL.
3. | llpeacraBnenue o knaccupukanuu | 1 16.09 18.09 bubnmoreka
OpPraHUYECKUX BEIIECTB. LIOK https://myschool.edu.ru/
Homenknarypa (cucrematrudeckas)
Y TPUBUAIIbHBIC HA3BAHHUS
OpPTraHUYECKUX BEIIECTB.
4. | AJKaHbl: COCTaB U CTPOEHHUE, 1 23.09 25.09 bubnuoreka
TOMOJIOTUYECKHUH PSII. [IOK https://myschool.edu.ru/
5. | MeraH u 3TaH — npocteiime 1 30.09 02.10 bubnuoreka
NPE/ICTABUTEIN AJIKAHOB. [IOK https://myschool.edu.ru/
6. | AJIKEHBI: COCTaB M CTPOCHHE, 1 14.10 16.10 bubnuoreka
CBOMCTBA. ITOK https://myschool.edu.ru/
7. | OTuneH u nponuieH — npocteiimue | 1 21.10 23.10 bubnuoreka
MIPEJICTAaBUTENN AJTKEHOB. LHOK https://myschool.edu.ru/
8. | IIpaktuyeckas pabora Ne 1 1 1 28.10 30.10 bubnuoreka
«Iloy4eHne >THIEHA U H3yYEHHE LOK https://myschool.edu.ru/
€ro CBOMCTB»
9. | Ankamuensl. byranuen -1,3 u 1 11.11 06.11 Bubnuoreka
metminOyranuen-1,3. [lonyuenne [IOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

CUHTETUYECKOT0 KaydyKa M PE3UHBI.

10. | AnkuHBI: cOCTaB M OCOOCHHOCTH 25.11 13.11 bubnuoreka
CTPOEHUS, TOMOJIOTHYECKUIN PSII. LIOK https://myschool.edu.ru/
AnetuieH — npocTenmui
IPEACTaBUTEIb ATIKUHOB.
11. | BoruucneHus no ypaBHEHUIO 01.12 27.11 bubnuoreka
XUMHAYECKON PEaKIiH. ITOK https://myschool.edu.ru/
12. | Apensl: 6€H30J1 ¥ TOTYOJL. 09.12 04.12 bubnuoreka
TOKCHYHOCTH apEHOB. ITOK https://myschool.edu.ru/
13. | I'enetnyeckas cBs3b 16.12 11.12 bubnuoreka
YIIIEBOJOPOIOB, MPUHAUICKANUX K ITOK https://myschool.edu.ru/
Pa3IUYHBIM KJIACCAM.
14. | IlpupoaHbIe HUCTOYHUKHU 23.12 18.12 bubnuoTeka
YIJIEBOJIOPOIOB: MIPUPOIHBIN T'a3 U LIOK https://myschool.edu.ru/
MOITyTHBIE HEPTSAHBIE Ta3bl, HEYTH U
IIPOJYKTHI €€ nepepaboTKu.
15. | [IpupoaHbIE HCTOUHUKHI 13.01 25.12 bubnuoreka
YIIIEBOJAOPOAOB: IPUPOIHBIH ra3 u ITOK https://myschool.edu.ru/
MIOITYTHBIE HETSHBIE ra3bl, HeYTH U
IPOAYKTHI €€ mepepaboTKH.
16. | KontponbHas padora Ne 1 20.01 15.01 bubnuoreka
«YTIEBOJOPOIBDY. ITOK https://myschool.edu.ru/
17. | llpenenbHbIE OJTHOATOMHBIE 27.01 22.01 bubanoreka
CIIUPTHL: METAHOJ U STaHOII. LIOK https://myschool.edu.ru/
Bonoponnas cBs3b.
18. | MHOroaToMHble CIUPTHI: 03.02 29.01 bubnuoreka
ATUJICHTJIMKOJb U TIIUICPHH. [IOK https://myschool.edu.ru/
19. | denon: cTpoeHrEe MOJIEKYIIHI, 10.02 05.02 bubnuoreka
bu3rUecKre 1 XUMHUYECKHE LIOK https://myschool.edu.ru/
CBOICTBA, MPUMEHEHHE.
20. | Ampaeruasl: GopMaIbACTH H 24.02 12.02 bubnunoreka

areTanpaerng. AIEeToH.

LTOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

21. | OgHOOCHOBHBIE TIPEICTHHBIC 03.03 26.02 bubanoreka
KapOOHOBBIEC KUCIIOTBI: MypaBbUHAS LIOK https://myschool.edu.ru/
U YKCYCHasl.

22. | Ilpaktuueckas padora Ne 2. 10.03 05.03 bubnuoreka
«CBoiicTBa pacTBOpa YKCYCHOM LIOK https://myschool.edu.ru/
KHCJIOTHD

23. | CteapuHOBas U OJICMHOBAS 17.03 12.03 bubnuoTeka
KHUCJIOTHI, KaK MMPEICTaBUTEIH LIOK https://myschool.edu.ru/
BBICIINX KapOOHOBBIX KHCJIOT.

Mpsuia.

24. | Cnoxuble 3¢upsl.I'uaponus 24.03 19.03 bubnuoTeka
CJIO’KHBIX 3()UPOB. ITOK https://myschool.edu.ru/

25. | XKXupsl: ruapoan3, IpuMeHeHue, 31.03 26.03 bubnuoTeka
OMoJIOTHYeCKast POJIb KHUPOB. LIOK https://myschool.edu.ru/

26. | YrieBonpl: COCTaB, 14.04 02.04 bubanoreka
kinaccudukanus. Baxkueiime LIOK https://myschool.edu.ru/
MPEJCTaBUTEIIN: TIIFOKO03a,
bpykTo3a, caxaposa.

27. | Kpaxmai 1 1esutoa03a Kak 21.04 16.04 bubnuoreka
NPUPOJIHBIE TOTUMEPBI. LIOK https://myschool.edu.ru/

28. | OboOImeHNne U CUCTeMAaTH3AIUS 28.04 23.04 bubmmoreka
3HAHUH 110 TeME LIOK https://myschool.edu.ru/
«Kucnopoaconepxaiue
OpPraHUYECKUE COCTHEHHS.»

29. | KonrponbHas padorta Ne 2. 05.05 30.04 bubmmoreka
«Kucnopozaconepxariue ITOK https://myschool.edu.ru/
OpPTaHUYeCKHE COCTUHEHHSI»

30. | AMHUHBI: METHJIAaMUH U aHUJTUH. 12.05 07.05 bubnuoreka

ITOK https://myschool.edu.ru/

31. | AMHUHOKHCIIOTHI KaKk aM(pOTepHbIE 19.05 14.05 bubnuoreka

OpPraHWYECKUE COCTUHEHUS, HX
OHOJIOTHYECKOE 3HAUECHHE.
ITentuaer.

LIOK https://myschool.edu.ru/
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32. | benku xak mpuUpoIHBIC
BBICOKOMOJIEKYJISIPHBIC
COCJIMHEHMUSI.

21.05

bubnmoreka
LIOK https://myschool.edu.ru/

33. | OCHOBHbBIE MOHATUA XUMUU
BBICOKOMOJIEK YIIIPHBIX
COCTUHEHUH.

34. | OcHOBHBIE METOBI CHHTE3A
BBICOKOMOJICKYJISIPHBIX
coenuHenni. I1macTMaccsl,
Kay4yKH, BOJIOKHA.

26.05

28.05

bubnuoreka
ITOK https://myschool.edu.ru/

28.05

OBIIEE KOJIMYECTBO YACOB

34
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MPUJIOKEHUE 1 K PABOYEHN MPOT'PAMME 110 XUMMH 11
KaJsiengapHo - TeMaTu4eckoe JIaHUPOBaHHUeE.

Ne | Tema ypoka KommuecTBo yacos Jarta uzydenus DJEeKTPOHHBIE IU(PPOBBIE
n/n 00pazoBaTebHBIC PECYPCHI
BCEro | KOHTPOJIbHBbIE | MPaKTHYecKHe | IJIaH | (pakT | miaaH | pakT
padoThI padoThI 1A 1B
1. | CoBpemeHHast MOJEIIb CTPOEHUS 1 05.09 03.09 buGnnorexa
aToma. M30TOIIbL. LIOK https://myschool.edu.ru/
2. | DnexkTpoHHast KOH(UTYpaIUs aTOMOB. 1 12.09 10.09
3. | Ilepuomuyeckuii 3aK0H H 1 19.09 17.09
[lepuoanueckas cucTeMa XUMHYECKUX
anemenToB JI.M. Menpeneena.
4. | Bunsl XUMHAYECKOI CBSI3U. 1 26.09 24.09
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOH CBSI3U.
5. | Kpucrammmueckue u amopdHbie 1 03.10 01.10
BeniecTBa. Kpucrannuueckue
pemérku. [IpuanHbl MHOTOOOpa3us
BEIIECTB
6. | JlucnepcHbIe CHCTEMBI U PACTBOPEI. 1 17.10 15.10
MaccoBas o515l BeIIecTBa B pacTBOpe
7. | OCHOBHBIE KJIACChl HEOPTAHUUECKHUX 1 24.10 22.10
COCIMHEHU.
8. | Kimaccuukammss XauMU9IeCKIX 1 31.10 29.10
peakuuii. CKOpOCTb XUMHUYECKOU
peakuuu, e€ 3aBUCUMOCTb OT
pa3INyYHbIX (HaKTOPOB
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9. | IIpaktuueckas padota Ne 1. Biusiaue 1 07.11 05.11
pa3InYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON peaKIuu
10. | OGpaTUMOCTh XUMUYECKHIX PEAKITHIA. 1 14.11 12.11
XUMHUYECKOE PABHOBECHE U €TO
CMELIEHUE N0 JEHCTBUEM Pa3IMYHbIX
(hakTopoB
11. | DnekTponuTUUECKast AUCCOLUALIMSL. 1 28.11 26.11
Peaxiuy HOHHOTO OOMEHA U YCIIOBUS
WX MMPOTEKAHUS
12. | OKkHCIUTENbHO-BOCCTAHOBUTENBHBIC 1 05.12 03.12
peaximn. [lonsTHe 00 ArIeKTpOIIH3E.
13. | KouTpomnpHas pabora no pasaeny 1 12.12 10.12
«TeopeTndecKrue OCHOBBI XMMHUD)
14. | OGmias xapaKTepUCTHKA U CIIOCOOBI 1 19.12 17.12
nosry4eHust Merauios. Kopposus
15. | Illenoynple U MIETOYHO3EMEIIbHBIC 1 26.12 24.12
METaJUIbI
16. | ATIOMUHUH ¥ €r0 COCTUHEHUS 1 09.01 14.01
17. | ’Kene3o, XpoM U UX COCAMHEHUS 1 16.01 21.01
18. | [luHk, Me/b ¥ UX COCAMHCHUS 1 23.01 28.01
19. | Ilpaktuueckas pabora Ne 2. "Pemienue 1 30.01 04.02
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Metamab»"
20. | OO6mrast xapaKTepUCTUKA HEMETAJUIOB. 1 06.02 11.02
["anoreHsl 1 UX COeTMHEHUS
21. | Cepa u e€ coeTMHEeHNUs 1 13.02 25.02
22. | A30T U ero COCMHCHIS 1 27.02 04.03
23. | @ocdop u ero coeAMHEHUs 1 06.03 11.03
24. | YraepoJ, KpeMHHH U X COETMHEHUS 1 13.03 18.03
25. | IIpaktuyeckue padora Ne 2. Pemenue 1 20.03 25.03

AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«HemeTamnben»




26

Heoprannueckue u opraHndecKue
KHCJIOTBI U OCHOBAaHUA

27.03

01.04

27

AmMoTepHbIe HEOpraHUYECKHe U
OpTraHUYECKUE COCANHEHUSI.
['eHeTnyeckas CBsI3b HEOPTraHUUECKUX
Y OPraHWYECKUX BEIIECTB

03.04

15.04

28

O000111eHrE U CUCTEMATU3 AL
3HaHui no pasaeny «Heopranmueckas
XUMHUS»

17.04

22.04

29

KonTponbras pabota mo pazueny
«Heopranudeckas XuMus»

24.04

29.04

30.

AHaIM3 UTOrOB KOHTPOJIbHOU pabOThI
no pazzaeny "Heoprannueckas xumus'.
Pemenne pacy€THbIX 33184

31.

Mertoabl no3HaHUs B XUMUH. PoJib
XMMHHU B 00ecIeueHUH
9KOJIOTUYECKOM, SHEPreTUUECKON U
MUTICBON O€30MMACHOCTH, Pa3BUTUHI
MEIAITAHEI

15.05

06.05

32.

HpOMLIIJ_IJ'IeHHOG IMOJIYYCHHUC BCIICCTB

33.

BemectBa 1 MmaTepuansl B dKU3HU
yeJoBeKa

34.

[IpaBuna 6€30MacHOr0 UCTIOIB30BaAHUS
JIEKapCTB U MpernapaToB OBITOBOM
XNMHHU B HOBCC}IHGBHOﬁ JKHU3HU

22.05

13.05

20.05

OBIIEE KOJIMYECTBO YACOB

34




YUYEBHO-METOJINUYECKOE OBECIIEYHEHUE OBPA30OBATEJIbHOI'O MTPOLLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
- Xumus. 10 kmace:  yueOHUK aiist 001ieo0pa3oBaTenbHbIX opranu3anuii: 6a3ossiid ypoBeHs /O.C. 'abpuensa, U.I'. Octpoymos, C.A. Cnankos.- M.:
[Ipocsemenue, 2020 r.
- Xumus, 11 xnace/ I'abpuensa O.C., OOmecTBO ¢ OrpaHMYEHHON 0TBETCTBEHHOCTHIO «/IPODAY; Aknmoneproe odmiectBo «M31areascTBo
«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

- Xumus. 10 kmace:  yueOHUK 17151 0011e00pa3oBaTesbHbIX opranu3aiuii: 6a3oBeiii ypoBenb /O.C. I'abpuensan, U.I'. Octpoymos, C.A. Cnaakos.- M.:
[Ipocemienue, 2020 r.

- O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoaunueckoe nocodue — 6a30Bbiit ypoBeHb» - M.: JIpoda 2022 rox.

- O.C.I'abpuensn, [1.B.Pemeros, M.I.OctpoymoBa «3aia4u Mo XUMHH U CIIOCOOBI BX pemeHus» - M.: «Jlpodan, 2021ro.

Xumus, 11 knace/ 'abpuensa O.C., O01mecTBO ¢ orpaHUYEHHON 0TBETCTBEHHOCThIO «/[PODAY; Akninoneproe odmectBo «M3narenscTBo «IIpocBemennes
- O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoaudeckoe nocodbue — 6a30BbIi ypoBeHb» - M.: JIpoda 2022 rox.

- O.C.I'abpuensan, .I'.OctpoymoB, «O011as XuMus B TecTax, 3aa4yax, ynpaxnenusax. 11 kmace» — M.: [Ipoda, 2023 roa.

- O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xnacc: KoHTponbHbBIE 1 IpoBepoUYHBIE paboTHI K Y4eOHUKY». — M.: [Ipoda, 2021 T.

- O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: Hacronbnas kaura ans yuutens». Yacts 1 — M.: JIpoda, 2019 rogx.

- O.C.I'abpuens, I[1.B.Pemeros, N.I.OctpoymoBa «3agauu mo XUMUH U CIOCOOBI UX pemeHus» - M.: «/Ipoday, 2021rox.

- M.A.Ps6oBa, ¥Y.FO.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kimacey, - M.: Dk3amen, 2019r.

- O.C.I'abpuensn, U.I'.octpoymoB «XuMHUuecKuil SKcriepuMenT B 1ikosie 11 kmacey; - M.: Ipoda. — 2019 rox. _

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
- bubnmoteka L{OK https://myschool.edu.ru/
-http://him.1september.ru Equnas xomnexmus LIOP: [Ipeamernast komnekius «XumMust
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