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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpEIHETO o0IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3y/lbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraineHHbIX B DenepaabHOM TroCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yoOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, M OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 ronma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MporpaMmbl MO XUMHH, K OIPEICICHHUIO OO0IIen
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMHU Y4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHILIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJrOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00Opa3oBaHHE, IIOJYy4aeMO€  BBITYCKHUKAaMH  0011eo0pa3oBaTelbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUs. OTU LIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (hOpMUPOBaHMS MHPOBO33PEHHSI M OOIIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe HSKOJOIMYeCKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
IpUpOHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydarOIIMXCS Ha YPOBHE CPEAHETO
o0miero o0pa3oBaHMs CPeACTBaMHU Y4EOHOTO IMpeaMeTa «XUMHs», COJlepKaHhe M MOCTPOCHHE
KOTOPOTO ONpEZENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CcHenu(pUKH HAyKd XHMHH, e&
3HA4YEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUATIbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM O0IIMX
Henel ¥ NPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHEro OOIIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOYIO pPOjib B COBPEMEHHOMU
LUBWIN3ALUHU, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOH BKJaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHHUS, B CO3JJaHUE L[EJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE TMOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHWMHs cCTaja
HEOTHEMJIEMOI YacTbi0 MHUPOBOHM KYJIbTYphbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa cO3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOTO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ OOUIMMHM LENSIMM M HPUHLMIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4€HUs) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HAHUI 10 HEOPTaHMYECKOW XUMHH (C BKITIOUEHHEM
3HaHUU U3 oOuiel XUMHMU) U OpraHudeckod Xxumuu. @opMupoBaHuEe JAaHHOW CHCTEMBbI 3HAHUI
Opyd HM3Y4YEHUHU TMpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa conepxaHus KypcoB — «Oprannueckas Xumus» U «O011as 1 HeopraHuuecKas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYEHHIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWKA Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XHWMHH BEIIECTBA
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTHU — OT YTIIEBOIOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIIUU.

[Ton HOBBIM YrJiOM 3peHusi B IMpeaMere «XuMus» 0a3z0BOro ypoBHS pacCcMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakrosornueckrue CBEACHHs O BEIIeCTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas © HEOpPraHWYEeCKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HaYEHHE IMEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3ULUH,
riy0Xe TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIMA 3TOro 3akoHa — OT 0oO0oOIIaromiei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnoniHseTcss B Kypcax 10 wm 11 KimaccoB aneMeHTaMu  COJEpXkKaHUs, HMEIOIMMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K IPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH € JUIsl TIOTOTHCHUS 3HAHUH, PelIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeamera «XuMus» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIuXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOr0 MUPa, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHUU B PEUICHUH HKOJOTMUYECKUX MPOoOJieM, a Takke mpobiieM cOepekeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B muane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS W COIMAIU3ALUUA  OOyYaroIIuXcs
MPUHATBIE MPOrPaMMON IO XMMHHU TOIXOIBI K OMPEAENICHUIO COJEpkKaHUS W TMOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPoOJieM, IMOUCKa, aHAJIU3a 1
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IeATeTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B nmpakTuke npenoaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TMPU  ONPEICICHUH  COJEPKATeIbHON
XapaKkTEPUCTUKU LEeJeHd HM3y4YeHHs] MpeIMeTa HalpaBJICHUEM IE€PBOCTENEHHON 3HAYMMOCTH
TPAAUIIMOHHO Tpu3HAETCs (QOopMUpPOBaHME OCHOB XUMHUYECKOW Hayku Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATeIbHOCTU YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKOW TOYKM 3pE€HHsS TaKOW IOAXOA K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CormacHO JaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

e (opMHUpOBaHHE CHUCTEMBl XHMHYECKHUX 3HAHUN KaK BaXHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPA, B OCHOBE KOTOPOU JIe)KAT KIIIOUEBHIE TOHSTHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUH XWMHUHU, OCBOEHHE S3bIKa HAayKH, YCBOEHUE U



NOHUMAaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHHI MHMPOBO33PEHYECKOr0 XapakTepa,
O3HAKOMJIEHHE C UCTOPHUEN MX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHUE U PA3BUTHE IMPEICTABICHUA O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U
XUMHUYECKHX PEeaKIUi, HeOOXOAUMBIX Ul NMPUOOPETEHHUs YMEHMH OpPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIOIINUX MECTO B MPUPOJIE, B MPAKTHIECKON U
IIOBCEHEBHOM JKU3HU;

® pa3BUTHE YMEHHA M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIONEHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpalleHus ¢ BeleCTBaMU.

Hapsany ¢ atuM, comepikarenbHas XapakTepUCTUKA eJIel U 3a/1a4 U3Y4eHUs IpeaMeTa B
IporpaMMe 1o XMMHUHU YyTOUYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B CcHCTeMe cpeaHero ooOmiero ooOpaszoBanusi. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIIEH
CTENEHU OTHAETCS NPEANOYTEeHHE IPAKTUYECKOM KOMIIOHEHTE COJepXkKaHus OoO0ydeHus,
OPUEHTHPOBAaHHONW Ha TMOATOTOBKY BBINIYCKHHMKAa 0OLIe00pa30BaTeIbHONM  OpraHU3alHH,
BJIAJICIOIIEr0 He HAOOpOM 3HaHMM, a (QYHKLHMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CHOcO0aMH U
YMEHUSMH aKTHBHOTO TOJYYEHUS 3HAHWHA U NPUMEHEHHUS UX B pEabHON >KU3HU Ui PEUICHUS
IPaKTUYECKHX 3a/1a4.

B cBi3u ¢ oTMM mpH u3ydeHHH TmpeaMera «XHUMHS» JOMUHHPYIOIIEe 3HAYCHHE
nproOpeTaroT TaKKUe LENU U 331auu, KakK:

ajmantanusg  OoOydyaromuMxcst K  YCIOBHSAM  JHHAMHUYHO  pa3BUBAIOLIETOCS  MHpa,
(dbopMHpOBaHHE HHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K €amMo0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIBHOMY TMPHHSTHIO TPAMOTHBIX pPEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U X IIPUMEHEHUEM;

dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHLIMN),
UMEIOIUX YHUBEPCAIbHOE 3HaYCHUE JUIS PA3JIMYHBIX BUJIOB JESATEIBHOCTH: PELICHUs MpoOIieM,
MOWCKa, aHamM3a W 00paboTku WHPOpPMAIUU, HEOOXOMUMBIX JUIsi TPHOOPETEHHUS OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAET Ba)KHOE MECTO B NO3HAHUHU XMMHH, a TAKXKe Ul OLEHKHU C
MO3HIINN YKOJIOTHYECKOW O€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOILECCOB
Ha OpraHu3M 4eJIoBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEU
0o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTSMH, UCTIONB30BAaTh COBPEMEHHbBIE HH(POPMAITMOHHBIE
TEXHOJIOTUH JIIsl TIOMCKA M aHAIK3a y4eOHOH 1 HayYyHO-MOMYJIIpHON MH(POPMAIIUN XUMUYECKOTO
COJIEpKaHuUs;

dbopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS ACCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HaAOJII0IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJHMBI, B
YaCTHOCTH, IIPU IUITAHUPOBAHUU U NPOBEJCHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HampaBIEHHOCTH
XUMHUM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJIONIONIB30BAHNS, TOMOJHEHNUS SHEPreTUYEeCKUX PECcypcoB M COXPAaHEHMs IMPHPOTHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpEeKHOTO OTHOWICHHS K TPHUPOJE H CBOEMY
3/I0pOBbBIO, a TaK)XKe MPUOOPETEHUS OIbITA MCIOJIb30BAHUS MMOJYUYECHHBIX 3HAHUHN IS PUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHUSIX, CBI3aHHBIX C XUMHYECKHMH SIBJICHUSIMHU.

B yueGHOM maHe cpegHero obmiero oOpa3oBaHus mpeamer «XuMus» 06a30BOro ypoBHS
BXOJIMT B COCTaB MPeIMETHOH o0sacTn «EcTecTBeHHO-HAYYHBIEC TPEIMETHI.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX U M3YYEHUs XUMHM, Ha 0a30BOM YpOBHE CPEIHEro
oOmiero obpazoBanusi, coctaBiser 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 yaca (1 gac B Hezeno).



COAEPXKXAHUE OBYUEHUA

10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YECHUU
HOBBIX BEIIECTB U MaTepuajoB. Teopus cTpoeHus: oprannyeckux coequHenuii A. M. bytieposa,
e€ OoCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
nu3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  Bemects.  HomeHnknarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaruyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB U MaTepHajaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (IU1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psi. Meran M 3TaH — NpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakuuMu TUIPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPaTalluy, OKUCIICHUS U MOJIMMEPU3aLllN ), TOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). IlooyyeHne cHHTETHYECKOrO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuieH —
INPOCTEHIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUYECKHE CBOMCTBA
(peakuy ruIpupOBaHus, raIOTeHUPOBAHUS, TUAPATALMHU, TOPEHU ), T0JIyY€HUE U IPUMEHEHUE.

Apenbsl. benson: cocrtaB, crpoeHHe, (U3NYECKUE M XUMHUYECKHE CBOWCTBA (peakiuu
rajJJoreHUpOBAaHUS W HUTPOBAHUsA), MOJIyde€HHE M TNpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUPoOsanus U HUmMpo6aHus), noiyueHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoA0B. [IpupoHblil ra3 U MonmyTHbIE HEPTSIHBIC Ta3bl.
Hedts u e& mpoucxoxaenue. CnocoObl mnepepabOTKH HEPTH: NEPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHbl, Kojuiekun «HedTe» n «Yroap», MoiearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJECHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4EHHUE 3TUJICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00BEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA MJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeMHEHUs

[IpenenbHblE OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTpOeHHue, (U3MYECKHEe H
XUMHYECKHE CBOWCTBA (PEAKLMU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHre. BogopoHeie cBsi3u Mexay MoJIeKyJaMHu cupToB. JlelicTBUe MeTaHoJIa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHble CHUPTHI. ODTWICHIVIMKOIb W TIHLEPUH: CTPOEHUE, (U3MUecKHe Hu
XMMHUYECKHE CBOMCTBA (B3auMOJIEHCTBHE CO MIETOYHBIMHI METaJlJIaMU, Ka4eCTBEHHAsI peaKiiys Ha




MHOrOaTOMHBIE CIUPTHI). JleficTBME Ha oOpraHu3M uesnoBeka. [IpuMeHeHue raunepuHa U
STUJICHTJIUKOJIS.

@DeHOoII: CTpPOCHHE MOJEKYJbl, (U3UYECKHE M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anprerupl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpoeHue, (uznueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeiebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIusl
stepudukanuu), MoiyueHue u mnpumeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYTraeBoapl: coCTaB, KIACCU(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToucaxapuibl). [moko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HMUECKUEe U XUMUYECKUE
cBoiictBa (B3aumogeictBue ¢ ruapoxkcuaom wmeau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. Dorocunres. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble noiaumepbl. CTpoeHue Kpaxmaia U LEeUTI0I03bL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoju3, KaYeCTBEHHAs Peakus C HOJ0M).

DKCHepUMEHTAIbHBIE METObl W3Y4YeHHs] BEIIECTB M HX IMPEBpAlllEHUil: MpOBEICHHE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEaKuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHe 3TaHoda okcuaoMm wmenu(Il)), MHOroaToMHBIX
cnupToB (B3auMopelcTBue muuepuHa ¢ ruapokcuaoM Meau(ll)), anpnernnoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3aumopeicTBUe
KpaxMmajga C HOJOM), MPOBEACHUE MPAKTUUECKOW padOThI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnble 3anaum.

Bbruucnenuss 1Mo ypaBHEHMIO XUMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKLIUN).

A3oTconepikaliie opraHn4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aMm(oTepHble OpraHudyeckue coenuHeHHs. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IiMuuHA). buonoruueckoe 3HaueHue
aMHHOKUCIOT. [lenTuapl.

benkn kak npupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: TUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCTIKHU.

OKclepUMEeHTalbHbIE METOJbl M3YYEHHUs BEUIECTB M MX IpeBpalleHuil: HaOirofeHue u
ONMCAHHUE JEMOHCTPALIMOHHBIX ONBITOB: JEHAaTypalus OENKOB NpH HarpeBaHUU, IBETHHIE
peaxiuu 6eIKoB.

BbicokomouiekyasipHbIe COeJUHEHUS

OCHOBHBIE TIOHATHS XHUMHHM BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMEp, MOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeaHsAs MoyeKyaspHass macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3aIUs U OJTMKOHICHCAITHUS.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHHUS BEIIECTB U UX NpEBpAlllEeHUI: 03HAKOMJICHHE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBsi3eil mpu M3ydyeHUH opraHmdeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHATHH, SBISAIOMINXCS CUCTEMHBIMU JJIS1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.



OO0me ecTecTBEHHO-HAYYHBIC IMOHATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHHTE3, KIACCU(PHKAIMS, TMEPUOJUNIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aToM, AIEKTPOH, MOJICKYJIa, JHEPTETHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPCHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHONOTHs: HUIIEBBIC MPOAYKTHI, OCHOBBI PAI[HIOHAIIBHOTO TTUTAHUS, MOIOIIHE CPEIICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPerapaThbl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEIO OBLIEIO

OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnmuBaeT TpeOOBaHHUS K pPe3ylbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeaHero obmiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-mMeTonn4yeckoif OCHOBOW Uil pa3pabdOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeamera «XHUMHUS» Ha YPOBHE CpeaHero ooiero obpazoBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEIEICHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarOMIMXCSl PYKOBOJICTBOBATHCS B CBOCH IESTEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMHYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS TMpeaMera «XHUMHs) JOCTUTAIOTCS B E€IHHCTBE
y4eOHOM M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIaMU IOBEICHUS,
CIOCOOCTBYIOLIMMH IpOLIecCaM CaMOIO3HAHUS, CAMOPAa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBJIICHHS
JTUYHOCTH O0YYarOIINXCS.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OMBITa TO3HABATENBHONM M TPAKTHYECKOW MJEATEIBHOCTH OOYUYAIOMIMXCS 10 pealn3anuu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NMpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NpPECTaBICHNUs O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
NIPY aHaJIN3€ Pa3IMYHBIX BUJOB yU4eOHOH NesTETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOM
XUMUH;

YBKEHHS K TPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTHYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh PE3yNbTaT JUIMTENbHBIX HaOII0/eHUH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TIPAKTUKOB;

UHTEpeca M TII03HABAaTEJIbHBIX MOTHMBOB B IMOJyYEHHMM M TIOCIEIYIOUIEM aHaIu3e
UH(POPMAIIAHN O TIEPETOBBIX TIOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHMUHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOTO CO3HAHMSI, STHYECKOT'O TIOBEIICHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJICHHE U MOCTYIKUM CBOMX TOBApUINEW C MO3HUIMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY 3[I0POBBIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30IacHOTO
MOBE/ICHUS B CUTYalUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpyAoBOro BOCIMTAHUSA:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIbCKONW JIESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOMN U IpYIUX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKHX 3a/ad COLUaTbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYY, JTIOASIM TPyJla U pe3yibTataM TPYAOBOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynyuieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB ¥ MOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€JIECO00pa3HOro OTHOILIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMYECKUX IPoOJieM, BIMSHHUS 3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BAHUS JOCTHKEHUN XUMHHU Uil PELLIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHUSI MPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIBITa
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COLIMATIBHON MPaKTHUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLLIETO COBPEMEHHOMY  YpPOBHIO
Pa3sBUTHS HAYKU U OOILECTBEHHOM MPAaKTHUKH;

NOHMMAaHUS CHENU(PUKA XMMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpE KaKk O €AMHCTBE MPHUPOJAbI M YEJIOBEKA, B TMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH WU
peLeHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, PEHIEHUH TJI00ANbHBIX MPO0JIEM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHM MEIMIIMHBL,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPyAa M SKOJIOTHYecKH KOM(POPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;



€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOyYaeMbIe 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUS JienaTh 000OCHOBAaHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C 1EJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO MCIOJIb30BaTh XUMHYECKUE 3HAHUS TSI PEIICHUS TIPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K IMO3HAHUIO U UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HETNPEpPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW 1O XUMHUM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpecCa K OCOOCHHOCTAM Tpyna B pa3IuYHbIX cdepax mnpodeccnoHaabHOM
JIeSATETbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeameTHbie pe3yJbTaThl OCBOCHUS ydyeOHOTO mpenMera «XuMHUs» Ha YPOBHE
cpemHero odmiero oOpa3oBaHus BKIIOYAKOT:

3HaUMMBIC M1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIC yueOHbIe JEUCTBUSA (mo3HaBaTeIbHEIC, KOMMYHUKaTUBHBIE,
peryisTuBHbIC), obecreunBaronye (GopMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCs;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUIMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHbIE YyueOHBbIE ACWCTBHUS B IO3HABATEIBHOU U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaXKalOT OBJAJACHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMH JICUCTBUSMHU.

OByaieHUe YHUBEPCAJIbHBIMH Y4eOHBIMY MO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh M aAKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIBTATHI ACATEIHHOCTH C MMOCTABIEHHBIMU TEIISIMU;

UCIIOJIb30BaTh MPU OCBOECHUWU 3HAHUM TNMPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHbIE TPU3HAKKM TIOHATHH M yCTaHaBIWMBAaTh WX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MOHITHS JIsI OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BBHIOMPATh OCHOBAHUS U KPUTEPUU TSI KIacCU(UKAIIMU BEIIECTB U XUMHUYECKUX PEaKIIHil;

YCTaHaBIUBATh IPUYNHHO-CIIEACTBEHHBIE CBSA3M MEXIY N3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUECKUE pacCykAcHUs (MHIYKTUBHBIE, JCIYKTUBHBIC, [0 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMAaTPUBAEMBIX SIBIECHUSX, (HOPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUEHUS;

MPUMEHATH B MPOLECCE MO3HAHMS, UCIIOIb3YEMbIE€ B XUMHHM CUMBOJUYECKHE (3HAKOBHIE)
MOJIeIIH, TTPe0o0Pa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJIEMEHTA,
xumMudeckas (GopMmyna, YypaBHEHHE XHMHUYECKOM peakIuu — TpPU PEIIeHuHd Y4eOHBIX
MO3HABATENIPHBIX W TMPAKTHUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEIACTABICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUYECKUX PEAKIIHil.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyUYHOI'O MTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHI;



dopMynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IOCTaBJICHHBIE M|
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIMPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHUH;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (GopmMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJEIaHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METO/OB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATHCSI B  pA3IMYHBIX HCTOYHMKAX HWHPOpPMALUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3JIMYHBIX BUIAOB MU (OpPM MpencTaBieHUs, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

IpUOOpPETaTh OMBIT MCIOJB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa INpu paboTe € XUMHUYECKOU
uH(poOpMallMel: MNPUMEHSATh MEXIpeAMeTHbIe ((U3UYecKue H MaTeMaTH4ecKHe) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OsiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI B XOJI¢ AMANIOra W/WIH JTUCKYCCUH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKOW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYXK/I€HNS U OOMEHAa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aropuT™M JAEUCTBUN NPU BHIIOJHEHUM Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM MOJy4YeHHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOILICHKH.

MNPEAMETHBIE PE3YJIBTATHBI
10 KUIIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs) OTpa)xKaroT:
c(OPMHPOBAHHOCTh TPEJCTABIEHUI O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUpPOBAHUU
MBIIUIEHUSI U KYJIbTYpBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelieHusT MNPaKTHUYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpENE;



BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aTOMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYNIA, paguKai, H30MEpHs, U30Mepbl, TOMOJOTHYECKUH psJ, TOMOJOIH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIUE COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJYyYCHUH U 0€301aCHOM UCTIOIb30BAHUH BAKHEHIITNX OPTaHUYECKUX BEIIECTB B OBITY
U MPaKTHYECKON JesTeIbHOCTH YEJI0BEKa;

c(OpPMHPOBAHHOCTH YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATUH, yCTaHABIUBATD
UX B3aHMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME ITOHITUS IPU OIIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;

c(OPMHUPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUUYECKYI0 CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YyriaeBoJopodpbl, KHUCIOPOJ M a30TCOACpXkAllUe  COEIMHEHMs, BbICOKOMOJEKYIISIpHbIE
COEMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnueckoil Homenkiarype (IUPAC), a taxxke
IPUBOANUTH TPUBHAJbHBIE HA3BAHMUsS OTICJIBHBIX OPraHUYECKHUX BELIECTB (ITHJICH, HPOINMUJIEH,
alleTUJICH, STHJICHIJHMKONb, TIHLEPHUH, (EeHOJN, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIIOKO3a, (PPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh IOJIOKEHHUSI TEOPUU CTPOCHHUS OPraHUYECKHX
BeniecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MIPEACTABUTENEH PA3INYHbIX KJIACCOB OPraHNYECKUX BEILECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJIEHIJINKOIb, TTUIEPUH, (EHOJ, aleTalbJeru1, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJI003a, AMHMHOYKCYCHas KHCIOTa), WUIIOCTPUPOBAThH
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTIJIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOHBIA Ta3, yrojb), CHOCOOBI WX MEpPepadOTKM U TMPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB NEPepabOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJYKTOB PEaKLUN);

c(OpPMHPOBAHHOCTh YMEHHI BJIQJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/1aX HAYyYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHMHU MPH M3YYEHUHM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofieHne, W3MEpEeHHe, OJKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;



c(OPMHPOBAHHOCTh YMEHHI COOJIOAATH MpaBHiia MOJIb30BAHUS XMMHUYECKOW MOCYA0H U
1ab0paTOPHBIM 000PYIOBAaHKHEM, a TAK)KE MPaBUIIa OOPAIICHUS C BEIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallieHus1 OpraHU4YECKUX BELECTB IIPU HAarpeBaHUU, NOJYyYEHUE ATUIEHA U U3YYEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanusi OeJIKOoB Ipu
HarpeBaHUU, IIBETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu OoOpallleHUuHu C BEIIeCTBAMU U JJAOOPATOPHBIM O0OPYIO0BaHHEM, MPEJCTABIATH PE3YIbTAaThl
XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alucCH ypaBHEHHH COOTBETCTBYIOIIMX pPEAKUUN WU
(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil unopmarnuu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTro
MOBE/ICHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarolllel NPUPOJHOM cpenbl, 0OCO3HaBaThb ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BEIIECTB, MOHMMas cMbica mnokazarens [IJIK, moscusaTe Ha
npuMepax crnocoObl YMEHBUICHHUSI M MPEJOTBPAIIECHUs UX BPEAHOIO BO3JCHCTBUS HAa OpraHU3M
YeNIOBEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUEYHYIO cucteMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

Ne i/

HaumeHoBaHue pa3aesioB M TeM IPOrpaMMBbl

KoaudecTBO 4acoB

KonTpoabubie  IIpakTuyeckue

DJIeKTpoHHbIe (LM (ppoBbIE)

Bcero paGoTLI paGoTHI o0pa3oBaTe/bHbIE Pecypchl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
11 [Ipenmer opranndeckoit xumuu. Teopust CTpoeHUs 3
opranndeckux coenquneHuit A. M. bytineposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
99 HenpenenbHbie yriieBoOpOIbI: aKEHBI, 6 1
AJIKa/IMEHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0POIbI 2
24 [TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U UX 3 1
nepepaboTka
Htoro o pasneny 13
Pa3nen 3. Kuciiopoacoaep:kainue oprannyeckue coeinHeHust
3.1 Cruptel. @enon 3
32 Anpaeruasl. KapOoHoBbIE KUCTOTHL. CIOXKHBIE 7 1
3hUpHI
3.3 YriieBos 3 1
Htoro o pasneny 13
Pa3nen 4. A3oTcoaepikaime opranHudeckue coeIMHeHus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro no pazneny 3
Paspnen S. BeicOkOMOJIEKY IS pHBIE COCAUHEHHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos Jlata nzyueHnust
Ne IIpumeua
Tema ypoka Konrpoabn IIpakruueck  Ilo ITo
n/n Bcero HUSA
ble padoTbl  We paboThl  MIaHy  (akrty
Tema 1. IIpeamer opranuyveckoii xumuu. Teopusi crpoenus 3
opranuveckux coequHenuii A.M. BytiepoBa
1 [IpenMer opraHu4ecKkol XUMUH, €€ BOZHUKHOBEHUE, PA3BUTHE 1
U 3HaYCHUE
5 Teopust cTpoeHus oOpraHmdyeckux coeauHeHuid A. M. 1

BYTJ'ICPOBa, €€ OCHOBHBIC MMOJI0XKCHUSI

[IpencraBnenue o kiaccu(UKALUM OPraHUYECKUX BEILECTB.
3 Homenknarypa (cuctemaTtnueckas) U TpUBHUAJIbHbIE Ha3BaHUS 1
OpPraHUYECKUX BELIECTB

Tema 2. YriieBoaopoasl \ 13
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHH Psifl 1
5 MertaH 1 3TaH — NPOCTENHINE TPEACTABUTEIN AJTKAHOB 1
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUJEH U IPONUIEH — MPOCTEHIINEe IPEICTaBUTENIN AIKEHOB 1
8 Ilpaxkmuueckasn {)aﬁoma Ne ], «llonmyyenune »sTHieHa U 1 1
U3Y4YEHHE €r0 CBOMCTBY
9 AJKangueHsl. byranuen-1,3 u MeTmiOyTaauen-1,3. 1
[TosnydyeHne CUHTETUYECKOTO KayyyKa U Pe3UHBI
10 AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUYECKHM 1
psa. ALeTuieH — NPOCTENIINNA TPEICTaBUTEND aJIKUHOB
11 Brruncnenus no ypaBHEHHUIO XUMHYECKON PEaKIIUH 1
12 Apensbl: 6eH3011 U TOJTYOJI. TOKCHYHOCTD apeHOB 1
13 I'enernueckast CBSI3b YIJIEBOJAOPOJOB, MPHHAIISKAIIUX K 1
Pa3IMYHBIM KJIaccam
14 [IpuponHblE MCTOYHUKH YIJIEBOJOPOJIOB: NMPUPOIHBIA Ta3 U 1

NMOMyTHhle HedTAHblE Ta3bl, He()Th U TMPOIYKTHl €€




nepepaboTKH

[IpupoaHble MCTOUYHUKU YTIIEBOJOPOJOB: MPUPOIHBIA Ta3 U

15 NOMyTHbIE HE(QTSAHBIE Ta3bl, HEePTh M MPOAYKTH €& 1
nepepadoTKu
16 KoHTposbHasi padoTa 1o TeMe «YTJ1eBOI0POIbI» 1
Tema 3. Kuciopoacoaepskaimme opraHudeckie coeIMHeHUst \ 13
17 [IpenenpHble OAHOATOMHBIE CHUPTHI: METAaHOA U ASTaHOI. 1
Bonopoanas cBsi3b
18 MHOTroaTOMHBIE CIIUPTHI: STUICHTINKOIb U TIIUIEPUH 1
19 CDelion: CTpPOCHHE MOJEKYIbI, (U3NYECKUE U XUMHYECKHE 1
CBOWCTBA, IPUMEHEHHE
20 Anpaeruapl: GOpMaIbICTUA U alleTATBICTH . AIICTOH 1
21 ONHOOCHOBHBIE  TIpeAeNbHBbIE  KapOOHOBBIE  KHCJIOTHI: 1
MypaBbHUHAS U YKCyCHast
29 Hpaxmu:tecmm paooma Ne 2. «CBoiicTBa pacTBOpa 1
YKCYCHOW KHCIIOTBI»
23 CreapuHOBasi W OJIGMHOBAsh KHCJIOTBHI, KaK MPEIACTAaBUTEIN 1
BBICHINX KapOOHOBBIX KHCIIOT
24 Mlzma KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEe 1
JeiicTBre
o5 CrnoxHble 3(pUpbl Kak NPOU3BOJHbIE KapOOHOBBIX KHCIIOT. 1
Maaponus cinoxHbIX 23(hUpoB
26 XKupsr: ruaponus, mpuMeHeHne, ONOJIOTHYECKasi POJIb )KUPOB 1
97 VTiIeBoabl: COCTaB, KJaccuukanms. Baxuetinue 1
NIPEJCTaBUTENHN: TII0K03a, (PpyKTO3a, caxapo3a
28 Kpaxmai 1 nemirono3a Kak NpupoaHbIe OJIUMEPDI 1
29 Konrtposabnasi padora mo teme «Kuciaopoaconep:kamme 1
OpraHuvecKue coeTHHEeHHUs»
Tema 4. AzoTcoaepxaniue opraHuiecKie coenHeHust | 3
30 AMWHBI: METUJIAMUH U aHUJTUH 1
31 AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHUYeCKHe COSMHEHUS, 1




HUX OMOJIOTHYECKOE 3HAUYEHHE, HCHTI/I,I[BI

32 benku xak mpupoTHBIE BEICOKOMOJICKYJISIPHBIE COSMHEHUS 1
Tema 5. BeicokoMO/IeKYJIIPHBIE COeIMHEHHS 2
33 OcHOBHBIC _ mousTHA XUMHH BBICOKOMOJICKYJIIPHBIX 1
COCONHCHNHN
3 4 OCHOBHBIG METOAbI CHUHTE3a BBICOKOMOJICKYJIAPHBIX 1
coenuHeHM. [lmactMacchl, Kayqyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34




KpuTtepuu v HOpMBbI OLIEHKH 3HAHUA M YMEHUI 00y4a0IIUXCH M0 XUMHUH
OueHnKa yCmHbIX OMEemo8 yuauuxcsa

OtMeTKa «5» - CTaBUTCA B TOM Cy4ae, €CIIM yYalluiics OKa3bIBaeT BEPHOE MOHMMAHUE
XMUMHAYECKON CYITHOCTH PacCMaTPUBACMBIX SIBJICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JTaeT
TOYHOE OTpE/CTICHUE U UCTOIKOBAHNE OCHOBHBIX IMOHATUHN, 3aKOHOB, TEOPHIA, & TAK)KE MPAaBUIBHOE
OIIpEICICHUE XUMUYECKUX BEIUYMH, UX CIUHUI] U CIIOCOOOB HM3MEpEHHsI; MPABUILHO BBITIOJIHSET
YEepPTEeKU, CXeMbl U TpapUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAaHY, COIPOBOXKIAET PACCKa3
HOBBIMH IpPHMEpPaMH, YMEET NPUMEHUTh 3HAaHUS B HOBOW CHTyalldd TPH BBITOJHECHHU
MPAKTUYECKUX 3aJlaHui; MOXKET YCTAaHOBUTH CBSI3b MEXKIY H3y4aeMbIM M paHEE H3yUYCHHBIM
MaTepHaJIOM IO KypCcy XHMHH, a TaK JK€ C MaTepUalioM, YCBOCHHBIM II0 HM3YYCHHUIO APYTHX
MPEIMETOB.

OtmeTKa «4» - CTAaBUTCS, €CIIM OTBET YYCHHKA YIOBJICTBOPSET OCHOBHBIM TPEOOBaHUSIM K
OTBETY Ha «5» , HO JaH 0e3 HCIOJb30BaHUS COOCTBEHHOrO IIIaHA, HOBBIX HpPUMEpPOB, 0e3
NPUMEHEHHS 3HAHWA B HOBOW CHUTyalud, O€3 HCIIONB30BaHUS CBSA3CH C paHee H3YYCHHBIM
MaTepHalioM, YCBOCHHBIM IpPH W3YUYEHHH JPYTUX MPEIMETOB; €CIHM YUYaIIMKCS JOMYCTHI OIHY
omuOKy 1K He OoJiee IByX HEOYETOB U MOYKET MX HCIPABUTh CAMOCTOSATEIBHO WU C HEOOJIBIION
MOMOIIBIO YUUTEIIS.

OtmeTka «3» - CTAaBUTCS, €CIIM YYAlIMICS MPABHILHO MOHUMAET XMMUYECKYIO CYITHOCTb
paccMaTpUBaeMbIX SIBICHUH W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/AEIbHBIC MPOOENHbl B
YCBOCHHH BOIIPOCOM Kypca XMMHUH, HE TPEMSATCTBYIOIINE JAIbHEHIIEMY YCBOCHHUIO MPOTPAMMHOIO
MaTepuaia; yMeeT NpPUMEHSTh [OJyYCHHbIE 3HAaHUS TPH pPEIICHHH NPOCTHIX 3adad ¢
UCIIOJB30BAHUEM TOTOBBIX (OpMyN, HO 3aTpyIdHsCTCs MPH PEUICHUU 3ajad, TPeOYIOUIHX
peoOpa3oBaHus HEKOTOPHIX (QOPMYI;IONyCTU HE Oojiee OaHOW TrpyOOd OmMOKM H JIBYX
HEJ0YETOB, HEe Oosiee 0IHOM Ipy0Ooil u oHOM He rpyOol omnbku, He Ooyiee IBYX-TpeX He IpyObIxX
omu0O0K, OHOM He TPy0oil OMOKM U TPEX HEAOUETOB, JOMYCTHII YETHIPE UIIH MATh HETOUETOB.

OTmeTKa «2» - CTaBUTCS, €CIIM YYAIUICs HE OBJIaJIe] OCHOBHBIMU 3HAHUSMHU M YMCHHUH B
COOTBETCTBUHM C TPEOOBAHHMSMHU IMPOrPAMMBI U JOMYCTHJI OOJbIIE OMHMOOK W HEIOYETOB, YeM
HE0OXO0IUMO JIJISl OLIEHKH «3) .

OueHnkKa nUCbMEeHHBIX PAOOm YUauuUxcs

OtMmeTKa «5» cTaBUTCS 32 pabOTY, BBIMOIHEHHYIO IMOJIHOCTBIO 0€3 OIIMOOK U HeI0UETOB.

OtMmeTka «4» cTaBUTCS 32 padOTy, BBHINOTHEHHYIO MOJHOCTHIO, HO TIPY HAJIMYUH B HEH He
0oJee0THOM TPyOOii OIITMOKY U OJTHOTO HEJI0UETa ; He OoJee TpeX HEJ0UYETOB.

OtMmeTka «3» CTaBUTCA, €CIM YYCHHUK BBITIOJNHWI MPAaBHIBHO HEe MeHee 2/3 Bceil paboThl
WU JIONYCTHJI HE OoJiee OJHOM TpyOol OmMOKH U JBYX HEIOUYETOB, HE Oosiee OAHOUM rpyOoil u
OJTHOM HerpyOoi ommOKku, He Oosee TpexX HerpyObIX OLIMOOK, OJAHOM HerpyOoi OmMOKH M Tpex
HEJ0YETOB, IPHU HATMYUHU YCTHIPEX-TISATH HEA0UCTOB.

OTMeTKa «2» CTaBUTCSA, €CIM YUCIIO OMUOOK U HEJOYETOB MPEBHICHIO HOPMY OIICHKHU «3»
WIMBBIITOIHEHO MPAaBUIILHO MeHee 2/3 Bcelt paboThlI.

Ouenka npakmuyeckux padom u 1a60pamopHbvIX ONbIM O

JIaGopaTopHbIe OMBITHI MMEIOT OOYYaroIIUi XapakTep, HalpaBIeHbl HA TOATBEP)KICHHE
PacCCMOTPEHHOTO TEOPETHUECKOTO MaTepuana, CoCOOCTBYIOT Pa3BUTHIO HAaBBIKOB OOYYArOIIMXCS
M0 OMHUCAHWIO CBOMCTB BEIIECTB, MPU3HAKOB NMPOTEKAHUS XUMHYECKUX PEaKIUi, MO pe3yibTaTamMm
HAONMOJIGHUH B XOJ€ BBINIOJIHEHUS HMMH OIBITOB, W SBIAIOTCS CTPYKTYPHOM YacCThIO YpoOKa.
Pexomenayercs orBoauth 25-50% BpeMeHU ypoka Ha BBINOJIHEHHE 1-2 J1abOpaTOPHBIX OIBITOB.
OrneHka 1abOpPaTOPHBIX OIMBITOB BHIBOJUTCS HAa OCHOBAaHMM HAOMIOJEHUS 3a oOydaromumcs u
MUCHPMEHHOTO oOT4eTa 3a pabory. OleHMBaHWE BBITOJHEHHBIX JIAOOPATOPHBIX OIBITOB BCEM
MPUCYTCTBYIOIIUM OOYYarOIIMMCS, HE SIBISIETCS O0S3aTeIbHBIM M MOXKET OBITh MPOBEIEHO
YYHTEJIeM BHIOOPOYHO, C BHICTABJICHUEM TEKYIIIEH OTMETKH 3a pabOTy Ha YpOKe.

[IpakTnueckre pabOTHI HAllETIEHBI HA MPOBEPKY HABBIKOB OOYYAIOUIUMHUCS TIO OMUCAHHIO
CBOWCTB BEIIECTB, MPU3HAKOB MPOTEKAHMUS XUMUYECCKUX PEaKIHi, 0 pe3ysbTaTaM HaOIIOICHUH B
XO/JI€ BHIMIOJTHEHUSI UMU OTBITOB. OIIEHKa BBIBOJAUTCS HA OCHOBAHUH HAOIOICHUS 32 00YJarOIIUMCS



U TIMCbMEHHOTO 0T4eTa 3a padory. PekomeHnyeTcs nmpoBe/ieHue MpakTUYecKoil paboThl B TeUECHUE
BCETO BPEMEHU ypOKa.

OtrMmeTrka «5»: paboTa BBINOJIHEHA MOJHOCTHIO U MPAaBWIBHO, CIENaHbl MpPAaBHJIbHBIE
HAOJIIOJICHUsT W BBIBOJBI, DKCIEPHUMEHT IPOBEJEH IO IUIAaHy C Y4ETOM MpaBWiI OE30MaCHOCTH
KHU3HEICATSIbHOCTY W TMpaBuUil paboOThl € BEHIECTBAMU U OOOpYIOBAaHUEM; IPOSIBICHbI
OpraHU3aIMOHHO-TIPAKTUYECCKIE YMEHHS M HaBBIKU (TIOJICPKUBAIOTCS YUCTOTA pabodero Mecra u
MOPSIZIOK Ha CTOJIE, SKOHOMHO HMCIIOJB3YIOTCS peakTuBbl). OTUeT 0 pabore odopmieH 6e3 ommooK,
IO IJIaHY U B COOTBETCTBHUH C TPEOOBAHUSAMU K OPOPMIICHHUIO OTYETA.

OtrMmeTrka «4»: paboTa BBINOJHEHA NPABWIBHO, CAENAHbl MPAaBWIbHBIE HAONIOACHUS U
BBIBOJIbI, HO MPHU 3TOM IKCHEPUMEHT IMPOBEJEH HE MOJHOCTHIO WJIM JOIMYIEHbl HECYIIECTBEHHbBIE
omuOKKu B pabore ¢ BemectBaMu W o0OopymoBaHueM. JlOMyIIEHBI OJHA-IABE HECYIICCTBECHHBIC
OomuOKH B 0pOPMIICHUH TUCBMEHHOT'O OTYETa O padoTe.

OtmeTka «3»: paboTa BBINOJIHEHA MTPABUILHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIIeHA
CyLIeCTBEHHasi omuOKa B XOAE SKCIEpUMEHTa, B O0ObACHEHHUH, B odopmiieHHu padoThl, B
COONIOZICHUH TIPaBUI OC30MACHOCTH IKH3HEACATEIBHOCTH TMpU paboTe C BeIEeCTBAMU U
o0opynoBaHuEeM, KOTOpas UCHpaBigeTcs 1o TpeOoBaHUIo yuuTend. JlomyiieHsl OJHa-IBe
CYIIECTBCHHBIE OITMOKHU B O(hOPMIIEHUU TMCHMEHHOTO OTYETa O MPAKTUYECKOU padoTe.

OtMmeTKka «2»: fomnyiieHsl ABe (1 0oliee) CyIIeCTBEHHbIE OMIMOKU B X0/ SKCIIEPUMEHTA, B
00BsICHEeHUH, B 0()OPMIICHUH TTMCEMEHHOTO 0TYeTa 0 paboTe, B COOIIOACHUH TPaBUII 0€301TaCHOCTH
KHU3HEICATSILHOCTU MPH paboTe ¢ BeUleCTBAaMU M O00OpYyIOBAaHUEM, KOTOPbIE OOyUYarOIIUICS He
MOXET MUCTIPABUTH JAXKE MO TPEOOBAHUIO YUUTEIIA.

Ouyenka nucbMeHHbIX KOHMPOJILHBIX PAGOm

[TucrMeHHBIE KOHTPOJBHBIC Pa0OTHI JOJKHBI CONEPKATh 3alanHus, TuddepeHInpoBaHHBIC
[0 YPOBHSM CJIOXKHOCTU. PekoMeHyeMoe KOJIMYECTBO 3aJlaHuil B BapUaHTE KOHTPOJIBHOU paboThI:
3-4.

PekoMenayercss BKIIOYaTh B TEKCTHI KOHTPOJIBHBIX pabOT HE TOJIBKO MPAKTHKO-
OpPUEHTUPOBAHHBIC 33JlaHUs (pacUYCTHBIC 3aJauH, ICTIOYKH MPEBPAICHUA U T.I1.), HO U 3aJlaHus,
HanpaBlICHHbIE HA TPOBEPKY YPOBHS YCBOEHHUS TEOPETHMUECKUX 3HAHUI O CBOWMCTBAaxX BEIIECTB,
OCOOCHHOCTSIX HMX CTPOCHHSI, CIIOCO0AX IMONYYCHHS] W T.Il., TaKHE, KaK CPaBHCHHE CIIOCOOOB
MOJIYYEHUS PA3IMYHBIX BEIIECTB, CPABHEHHE (DU3NUECKUX WIIM XMMHUECKUX CBOWCTB BEUIECTB U T..

OtMmeTKka «5»: Bce 3a/1aHHS BHITIOIHEHBI MIPABIJIBHO, BO3MOYKHA HECYIIIECTBEHHAs OIIMOKA.

OtrMmerka «4»: Bce 3aJaHus BBIOJHEHBI, OJHAKO JOMNYHIEHO He Oolee OBYX
HECYIIECTBEHHBIX OIIHOOK.

OtmMmeTtka «3»: BbINoNHEHO He MeHee ueM 30% 3aaHuii oT 001ero KoJIn4ecTBa, J0MyIieHa
OJIHA CYIIECTBEHHAs OMMOKA M TIPU STOM JIBE-TPU HECYIIECTBEHHBIE.

OtMmetrka «2»: BbimonHeHO MeHee 30% 3amaHuWil OT OOIIEro KOJMMYECTBA, JOMYIICHBI
HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.



YYEBHO-METOJUYECKOE OBECITEYEHHUE OBPA30OBATEJIBHOTO
IMPOIIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
e Xumusi, 10 xmacc/ lNabpuensa O.C., Octpoymor W.I'., Cnagkop C.A.,

AxknnonepHoe obmectBo «M3aarensctBo «IIpocBemenne»,2021 r

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Xumus (0a30BbIN ypoBeHb).Peanuzanmst 00pa3oBaHus: METOAMIECKOE ITOCOOHE IS
yuntens / Kapepuna A. A., [luuyruna I'.B.; nox pen.I'. B. ITuuyrunoii. M. :
OI'BHY «Muctutyt ctpateruu pa3sutus oopazosanus PAOy», 2022 81 c.:ui.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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