MYHULUWNANBHOE
ABTOHOMHOE
OBLLEOBPA30OBATEN
bHOE YYPEXIAEHVE
COPOKWHCKAA
CPEAHAA
OBLEOBPA30BATEJ
bHAA LUKONA N° 3

MHWHUCTEPCTBO NPOCBEILEHUSI POCCUIICKON ®EJIEPALIUUA

JenaprameHT 00pa3oBaHusi M1 Hayku TromeHckoi o0s1acTn

OTtaen oopazoBanust agMuHUCTPpAUY COPOKHMHCKOT0 MYHUIIUIIAJLHOIO pailoHa

MAOY Copoxunnckas COL Ne3

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

aupektopom MAOY
okHHCkoi COLLL Ne 3

't

Ha Il IMO yuuresnei C 3aMeCcTHTelIEM
aupekTopa no YBP

npotokoin Ne 1 ot «31»
aprycra 2023 r. n a5
S e ot «31» aBrycta 2023

% Uyxmo O.A.
61/1-O1 or
veTa 2023 1.

PABOYAS ITPOTPAMMA
Y4eOHOro npeamera « XuMHus»

it obyuaromuxcs 10 kmacca

[IporpamMmmy cocTaBuiI:

yuntens xumun Ko3zap JLIL.

c. bonbsmoe CopokuHo



INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMUM Ha ypOBHE CpeIHEro ooumiero odpa3oBaHMs pa3paboraHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012
No 273-03 «O6 oOpazoBanuu B Poccuiickoit denepanuuny», TpeboBaHUI K pe3yibTaTaM OCBOCHHS (eaepanbHO o0pa3zoBaTelbHOU
nporpamMMmbl cpeanero oomero oOpazoBanus (POIl COO), npencraBieHHbIXx B DefepadbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
crannapte COO, ¢ yuérom KoHuenuuu npenojgaBaHus yd4eOHOTo mpeaMera «XuUMHUsS» B 00pa3oBaTeNIbHbIX opraHu3anusx Poccuiickoit
denepanuy, peaqu3yoNMX OCHOBHbIE 00pa30BATEIbHBIE MPOrPaMMBbI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUsS BOCHUTAHHS B
Poccwuiickoit ®enepanuu Ha nepuon a0 2025 rona» (Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0B K pa3palOTKe MPOTPaMMbl 10 XHUMHUHU, K OINpPEJEICHUI0 OOIIe cTpareruu OO0ydeHMs, BOCIIUTAHUS U Pa3BUTHUA
oOy4aromuxcsi cpencTBaMu ydeObHoro mnpeamera «Xumus» s 10-11 kimaccoB Ha 0a30BOM YpPOBHE COCTAaBUIM KOHIENTYalbHBIC
nonoxkerust ®I'OC COO o B3auM00OyCIOBICHHOCTH II€JIeH, COEePIKaHMs, PE3YIbTaTOB 00YUeHHsI U TPEOOBAHMI K YPOBHIO TOJTOTOBKH
BBITTYCKHHKOB.

XuUMHYEeCcKOoe 00pa30oBaHMe, MOTydyaeMoe BBITYCKHUKAaMU 001Ie00pa30BaTeIbHON OpraHu3alliuy, SBISETCS HEOThEMJIEMON YacThi0 UX
oOpa3zoBaHHOCTH. OHO CIY>KHUT 3aBEPIIAONIAM 3TAllOM peain3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIFOUEBBIX IIEHHOCTEH,
MPUCYIIUX LEIOCTHOM CUCTEME XMMHUUYECKOro oOpa3oBaHUs. DTH IIEHHOCTH KacalOTCS MO3HAHUS 3aKOHOB MPUPOABI, (HOpMUpOBAHUS
MHPOBO33PECHHS M OOINCH KyJbTYpPhI YEIOBEKa, a TAKXKE DKOJOTHYCCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO WM IPHPOTHOMN
cpene. Peanm3yeTcs xuMuueckoe oOpa3oBaHue 00YyJarONIUXCsl HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus CpeCTBAMHM yUeOHOTO MMpeaMeTa
«Xumusy», cofiep>KaHue U MOCTPOCHUE KOTOPOTO OMpeIeNICHbI B MPOrpamMMe M0 XUMUU C YIETOM Crieln(PUKA HAYKU XUMHH, €€ 3HAUCHUS B
MMO3HAHUY MPUPOBI U B MATEPUAILHON KU3HU OOIIECTBA, a TAKXKE C YIETOM OOIIUX IIeJIeH W MPUHIIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeJIHero odIero oopasoBanus B Poccuiickoii @eneparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPAeT 0COOYIO pOJib B COBPEMEHHOW IMBWIM3ALIMU, B CO3/IaHUU HOBOW 0a3bl
MaTepuaIbHOM KynbTyphl. OHa BHOCHT CBOW BKJIaJ B (DOPMUPOBAHUE PAMOHAIBHOIO HAYYHOT'O MBINUICHUS, B CO3JAHUE IEIOCTHOTO
MpEICTaBlIeHUST 00 OKPYXKAlOIIeM MHUPE KaK O €IWHCTBE MPUPOIBI M YeJIOBeKa, KOTopoe (GOpMUPYETCS B XMMHU Ha OCHOBE IMOHUMAHHS
BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpA, OCO3HAHMS B3aMMOCBS3H MEXIY CTPOCHHEM BEUIECTB, X CBOWCTBAMH M BO3MOXXHBIMHU
001acTsIMU IPUMEHEHUSI.

TecHo BSaHMOHCﬁCTBYH C JApyruMmn C€CTCCTBCHHBIMU HayKaMHM, XHWMHA CTajla HEOTHEMJIEMOM YacCThIO MHpOBOfI KYJIbTYPBHI,
HGO6XO)II/IMI)IM YCJIOBHUEM YCIICHIHOI'O TpyJda W KXKHU3HHU KaXJIOTO0 YJICHA 06HI€CTB3,. COBpeMGHHaSI XUMU KaK HayKa CO3MIAATCIIbHAasA, KakK



HayKa BBICOKHUX TEXHOJIOT UM HaIllpaBJICHA Ha PCHICHUC rI100aIbHBIX HpO6J’ICM YCTOf/'I‘IHBOFO pasBUTUA YCIIOBCUHCCTBA — CBIpBeBOﬁ,
BHGPFGTHHCCKOﬁ, HHH_IeBOﬁ, 9KOJIOTHYECKOM 0€30I1acCHOCTH 1 OXpPaHbI 310POBbAI.

B cootBeTcTBHM ¢ 0OmMIMMHU HENSIMH M TPUHIUIAMHU CpeaHero oliiero oOpa3zoBaHusi cojaepkanue mnpeamera «Xumus» (10-11
KJIacChl, 0a30BbIIl ypOBEHb W3YYEHHS) OPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TMOATOTOBKY OOYy4YarolIuxcs,
HEOOXOIUMYI0O UM JUIsi BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEIIHOTO BKJIOUEHHUS B JKU3Hb COIMYyMa, MPOIOJIKEHUS
o0pa3oBaHus B Pa3IMYHBIX 00JIACTSIX, HE CBSI3AHHBIX HEMTOCPEJACTBEHHO C XUMHUEH.

CocTaBistonMu npeameTa « XuMus» sBISIIOTCs 0a30Bble Kypebl — «Opranudeckas XuMus» U «OO011as 1 HEOpraHu4YecKass XUMHUS,
OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUN 10 HEOPraHUYECKOM XuUMHUHU (C
BKJIFOUEHHWEM 3HAHMM U3 oOulell XMMHK) U opraHuyeckod xumuu. GopMHUpOBaHUE JAHHOW CHCTEMbl 3HAHUM NpPHU U3YyYEHUHU NpeaMera
o0ecrneynBaeT BO3MOXHOCTh PACCMOTPEHUS BCEIr0 MHOI000pa3usl BEIeCTB HA OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUI XUMUH.

CrtpykTypa conepxkanus KypcoB — «Opranudeckas xumusi» u «OO0ImIas 1 HeopraHudeckas XumMus» copMupoBaHa B mporpamme 1o
XUMHH Ha OCHOBE CHUCTEMHOTO TMOJXO0Jla K M3YYEHHUIO Y4eOHOro marepuana U 0O0yCJIOBIIEHA HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM
3HAHUN Ha OINpEeAENEHHBIX TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OpraHMYeCKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCA HA YpPOBHE
KJIACCUYECKOM TEOPHH CTPOEHUS OPraHMYECKUX COCAMHEHHI, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKHUX U AJIEKTPOHHBIX MPEACTaBIECHUHN O
cTpoeHuu BemiecTB. CBeZeHUS 00 U3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJIOPOIOB JIO CIOKHBIX OMOJIIOTHUECKH
aKTUBHBIX coelMHEHH. B Kypce opranmdyeckoil XWMUHU TOJNY4alOT pa3BUTHE C(HOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHus NEPBOHAYAIbHBIE TPEICTABICHUS O XUMHUYECKON CBSI3U, KIACCU(DPHUKAMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX CTPOCHUS], O XUMHUYECKON PEAKIUH.

[Tom HOBBIM yTiIOM 3peHHUs B MpenMeTe «XuMHs» 0a30BOTO YPOBHS paccMaTpHBACTCS M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIETro
00pa30BaHUs TEOPETUUCCKUI MaTepual U (PaKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX M XMMUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas 1 HeopraHuyeckass XUMHUS» OO0Yy4arOIMIMMCS IPEIOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAUYEHHE MEPUOJNYECKOr0 3aKOHA C
OOIIETEOPETHUECKUX M METOAOJOTMYECKUX TO3ULUH, TIy0)ke TIOHATh HCTOpPUYECKOEe H3MEHEeHHEe (YHKIMI 3TOro 3akoHa — OT
o0oO1aroiel 10 00BACHSONIENH U TPOrHO3UPYIOLIEH.

Ennnas cucrema 3HaHUN O BaXXHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHWH, CBOWCTBAX M NPUMEHEHUH, a TAKKE O XHUMHUYECKUX
peaKkuusX, UX CYIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKaHUs JonoyHsAeTcs B Kypcax 10 u 11 kiaccoB asieMeHTaMu CoJIepaKaHusl, UMEIOIUMU
KYJbTYPOJOTUYECKUI W TPHUKIATHOW XapakTep. DTH 3HAHHUS CIHOCOOCTBYIOT MOHHUMAHWIO B3aMMOCBS3M XMMHHU C APYTUMH HayKamw,
PacKpbIBalOT €€ POjib B MO3HABATENbHON M MPAKTHYECKON NEATEIbHOCTU YeJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAKEHHS K MPOLECCY
TBOpPUYECTBA B OOJIACTH TEOPUU M TMPAKTHUYECKUX NPUIOKECHUN XUMHH, IMOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIUBATh MHGOPMAIUIO W MPUMEHATh €€ I MOTOJHCHUS



3HAHUH, PEleHUs] MHTEJJIEKTYaJIbHbIX M AKCIEPUMEHTAIBHBIX HCCIIEOBATENbCKUX 3a4ad. B memom coaepxanue ydeOHOro mpenmera
«XUMUS» TAaHHOTO YPOBHS M3Y4YEHHs OPUEHTHUPOBAHO Ha (OPMHUPOBAHHME Yy O00YUAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI JJIi TOHUMAaHUS
¢unocopckux uiel, TAKUX KaK: MaTepuaibHOE €AMHCTBO HEOPTaHMYECKOIO0 U OPTaHUYECKOI0 MHUpa, O0YCIOBIEHHOCTh CBOMCTB BEILIECTB
X COCTaBOM M CTPOEHUEM, MO3HABAEMOCTb MPUPOIHBIX SIBICHHM MYyTEM 3KCIEPUMEHTAa U PEUIEHUS MPOTHUBOPEUUIl MEKIYy HOBBIMHU
dakTaMi U TEOPETHMUYECKUMH MPEANOCHUIKAMH, OCO3HAHUE POJIM XHMHUU B PELICHUH HKOJOTHYECKHUX MpolieM, a Takke MIpodiem
cOepekeHUs SHEPTeTUUYECKUX PECYPCOB, ChIPbS, CO3JaHMsI HOBBIX TEXHOJIOTHHM U MaTepHalIoB.

B mnnane pemeHus 3ajay BOCIUTAHMS, Pa3BUTHS M COLMAIU3aLUU O0YYarOIUXCs MPHUHITHIE MPOrpaMMOI MO XMMHUHU HOJXOMAbI K
OIIPENIETICHNIO COIEP)KAHUS U MOCTPOEHUs IpeaAMEeTa MpeycMaTpUBaloT (OPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBHM, NMEIOIIUX
0a30BO€ 3HAYEHHE I PA3IMUHBIX BUAOB ACSITEILHOCTH: PEIICHUs MPoOsieM, OUCKa, aHaIu3a U 00paboTKH UHPOpMAUU, HEOOXOIUMBIX
IUIS IPUOOPETEHMSI OTBITA MPAKTUYECKOM U HCCIIEA0BATENBCKOM AESITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMHUH.

B mnpaktuke mnpemnojgaBaHus XMMUM KaKk Ha YpOBHE OCHOBHOrO oOmIiero oOpa3oBaHHUs, TaK M HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl, NpPHU OINPEICICHUN COAECPKATEIbHON XapaKTEPUCTUKU ILeJed H3yueHUs MpeaMeTa HaNpaBICHUEM IEPBOCTENEHHOM
3HAYUMOCTH TPAAMIIMOHHO TpU3HAETCS (POPMUPOBAHME OCHOB XHMMHMUYECKOW HAyKHM Kak o00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKON JIEATEIHLHOCTH YeJIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyNbTypbl. C METOAMYECKON TOUKH 3PEHUS TAKOU MOAX 0/
K ONPEJIEICHUIO 1IeJIel U3yUeHUs IPeaMeTa SIBISETCS BIIOJIHE ONPABIaHHbIM.

CoriacHO IaHHOM TOYKE 3PCHUS TJIABHBIMHU ISJIIMHU U3YYCHHUs ITpeaMeTa « Xumus» Ha 0a3oBoM ypoBHe (10 —11 ki1.) sIBISFOTCS:

dbopMHUpOBaHUE CUCTEMbl XUMUYECKUX 3HAHUM KaK BaXKHEWINEH COCTABISIONIEH €CTEeCTBEHHO-HAYUYHON KapTUHBI MUPA, B OCHOBE KOTOPOI
JeXaT KIIOYeBbIEe MOHATUS, (QYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W MOHHMAHHE CYIIHOCTH
JIOCTYITHBIX 0000IIEHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

dbopMupoBaHUE W pa3BUTHE MPEJCTABICHUM O HAYYHBIX METOJAaX TMO3HAHUS BEIIECTB U XUMHUYECKHX DPEaKIHi, HEOOXOAUMBIX MIJIs
MPUOOPETeHUsST YMEHUN OPUEHTUPOBATHCS B MHPE BEIIECTB U XMMHUYECKHX SIBIICHUH, UMEIONIMX MECTO B MPUPOJE, B MPAKTUUECKON H
MMOBCETHEBHOM KU3HU;

pa3BUTHE YMEHHUM U CIOCOOOB ACSTEILHOCTH, CBSI3aHHBIX C HAOMIOJICHHEM U OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTA, COOIOACHUEM
MpaBusl 0€30MacHOr0 OOpAaIlEHHs C BEIIECTBAMHU.

Hapsimy ¢ stuMm, conepkatenbHas XapaKTEpUCTHUKA LEled W 3a7ad U3y4deHUs MpeaMeTra B MpPOrpaMMe O XMMHUU YTOYHEHA M
CKOPpPEKTHPOBaHa B COOTBETCTBUM C HOBBIMU MPHUOPUTETAMH B CUCTEME cpeiHero oduiero oopazoBanus. Ceroans B mpenojaBaHuU XUMUHU
B Ooupleil CcTerneHu OTAAETCS MPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COAEp)KaHWs OOy4YeHHs, OPHEHTUPOBAHHOW Ha MOJATOTOBKY
BBIMTYCKHUKA 0011€00pa30BaTeIbHON OpraHM3alny, BIAJACIONIET0 He HAOOpoM 3HaHUM, a (YHKIMOHAJIBHOW TPAaMOTHOCTBIO, TO €CTh
crocob6amMu U yMEHUSIMUA aKTUBHOTO MOJIYYeHHs 3HAHUUN U PUMEHEHUS UX B pealbHON KU3HU ISl pEIICHUs] MPAKTUYECKUX 3a/ay.



B cBs3u ¢ aTUM IIpHU U3Y4YCHUU IIPCAMCTA «XUMUS» JOMHUHHPYIOIICC 3HAUCHHUC HpI/IO6peTaIOT TaKUC ICJIN U 3aJla4H, KaK:

ajanrtanys o0y4aroumxcsl K yCJIOBHMSM JIMHAMUYHO Pa3BUBAIOLIETOCs MUpPaA, (POPMUPOBAHNWE MHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH,
TOTOBOM K €aM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPHUHATUIO TPAMOTHBIX PEHIEHHH B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUAX, CBA3aHHBIX C BEILECTBAMU U UX [IPUMCHEHUEM;

dbopMupoBanue y 0O0y4aroUIMxcs KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAUYEHUE IS
Pa3IUYHBIX BHUJIOB ACSITEIHOCTH: pelIeHUs MpobiieM, Moucka, aHaiau3a U o0paboTku MHGOpMAINU, HEOOXOIUMBIX JUIsl MPUOOpPETEHUS
OIbITa JEATENBHOCTH, KOTOpas 3aHMMAaeT BAaXXHOE MECTO B IIO3HAHUM XUMHM, a TaKKe Ui OLIEHKM C MO3ULMUN SKOJIOTHYECKON
0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MTPOIIECCOB HA OPraHU3M YEJIOBEKA U IPUPOIHYIO CPEAY;

pa3BUTHE T[I03HABATEJIbHBIX HHTEPECOB, MHTEIUICKTYyaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs: CIHOCOOHOCTH
CaMOCTOSITENIbHO NMPUOOpETaTh HOBbIE 3HAHUSA MO XMMHUU B COOTBETCTBMM C KU3HEHHBIMHU MOTPEOHOCTSIMM, MCIOJIb30BaTh COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTUH I TOMCKA U aHAJIKM3a YYeOHON U HAyYHO-TIONYJIAPHOM HH(POPMAIUU XUMHUYECKOTO CO/IEPIKaHMS;

dbopmupoBaHuEe W pa3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO W JIOTHYECKOTO MBIIUICHHs, HAOII0JaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTHU, KOTOPbIe 0COOCHHO HEOOXOIMMBI, B YACTHOCTH, MPHU IJIAHUPOBAHUU U MPOBEICHUNA XUMUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHUE y 00yJaronmxcs yoeKIEHHOCTH B TYMaHUCTUYECKOM HAMPaBIECHHOCTH XUMUH, €€ BAXKHON POJIM B PEILICHUHU ITI00AIbHBIX
npo0JieM PalMOHANIBHOIO MPUPOJONOIB30BaHUS, IOIMOJHEHUS JHEPreTUYECKUX PECypCcOB W COXpPAHEHUs MPUPOJHOTO pPABHOBECHS,
OCO3HAHUSI HEOOXOAMMOCTH OEpeKHOr0 OTHOIIEHHUS K NMPHUPOAE M CBOEMY 3[0POBBIO, a TaKKe MPHOOPETEHHs OIbITa HCIOIb30BAHUS

IIOJTYYCHHBIX 3HAHUU JJIA ITIPUHATHA T'PAaMOTHBIX peHIeHI/Iﬁ B CUTyallUuAgX, CBA3aHHBIX ¢ XUMHWYCCKUMU SABJICHUAMMU.

B ydueOHOM mutane cpemHero oOmiero oOpa3oBaHUs MpeAMET «XUMHs» 0a30BOT0 YPOBHS BXOJUT B COCTaB MPEIMETHON 00JiacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHIY.

OO11ee uncao0 YacoB, OTBEACHHBIX JJI1 U3YUYEHUS] XUMHUH, HA 0a30BOM YpOBHE CpeJHEro oOILIero oOpa3oBaHUsl, COCTABIAET 68 4acoB:
B 10 xnacce — 34 vaca (1 gac B Hepento), B 11 knacce — 34 yaca (1 yac B Henenio).

COJEPXAHUE OBYYEHUA

10 KUIIACC OPTAHUYECKASA XUMUA



Teopeanecmle OCHOBBI opra}mqecxoﬁ XUMHUH

[Ipenmer OpraHNYeCKOU XUMUU: eé BO3HUKHOBEHHE, pazBuTHe u 3Ha4YCHUE
B IIOJIYYEHUN HOBBIX BEIIECTB U MaTepuajnoB. Teopus CTpOeHMs opraHnyeckux coenuHeHud A. M. bytiepoBa, €€ OCHOBHBIE IOJIOKECHUS.
CrpykTypHbIe (OPMYIIBI OPraHUYECKUX BELECTB. [ 'oMonorus, nzomepus. XuMHU4ecKas CBsI3b B OPraHMUECKUX COEAMHEHUSAX — OJUHAPHBIE
Y KpaTHBIE CBA3U.

Hpe,Z[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHNYCCKUX BCHICCTB. HOMCHKHaTypa OpraHNn4YCCKux COCIMHECHUI (CI/ICTeMaTI/I‘IeCKaH) nu
TPUBHUAJILHBIC HA3BAHUA Ba)KHEHIIINX HpeHCTaBHTeHeﬁ KJIACCOB OPraHUYCCKHUX BCUICCTB.

OKCcIIepUMEHTAIbHbIE METOJIbl M3YYEHHs BEUIECTB W MX NPEBpAIEHUH: O3HAKOMJIEHHE C O0pa3llaMHd OpPraHWYEeCKUX BEIIECTB U
MaTepuallaMy Ha UX OCHOBE, MOJICIMPOBAHNE MOJIEKYJI OPraHUYECKUX BEIECTB, HAOIIOIEHUE 1 ONTUCAHUE JEMOHCTPALMOHHBIX OMBITOB 110
MIPEBPALLEHUIO OPTaHUYECKUX BEILECTB MIPU HarpeBaHuM (IUJIaBJIeHUE, O0YTIIMBaHUE U TOPEHUE).

YriaeBoaopoabl

ANKaHBI: COCTaB M CTpPOCHHC, TOMOJIOTMYECKHUM pALd. MetaH U 3TaH — HpOCTGﬁHIHC IpCACTAaBUTCIIN AJIKAHOB!: (1)1/131/1‘1601(1/16 nu
XUMHYECKHUE CBOMCTBA (peaKI_lI/II/I 3aMCIICHHUA 1 I‘OpeHI/IH), HaXO0XKJICHUC B IIpUPOAC, ITOJIYUYCHUC U IIPUMCHCHUC.

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUN psAll. DTUIIEH U MPONWIEH — MPOCTEHIINe MPEICTaBUTEIN AJIKEHOB: (PU3MYECKUe U
XUMHYECKHE CBOMCTBA (pEakUUU THAPUPOBAHMS, TAJOTEHUPOBAHMS, THUJpATAlMM, OKHUCIEHHS M IOJUMEpPHU3allH), IOJYy4YEHHE WU
IIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 m MeTunOyramueH-1,3: CTpoeHHE, BaKHEWIME XWMHUYECKHE CBOWMCTBA (peakius IOJMMEPH3AIINHN).
[TonydyeHne CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, TOMOJOTHYECKUN psl. AIETUICH — MPOCTEHIINI IpeiCcTaBUTeNb alKUHOB: COCTaB,
CTpoeHHe, (U3NYecCKue M XUMHUYECKHE CBOMCTBa (peakiuH TUAPUPOBAHUS, TaJOTCHUPOBAHMA, THIpATAllU, TOPEHUS), MOJy4eHHE U
IIPUMEHEHHE.

Apensl. benzoin: cocras, ctpoeHue, GU3NIECKUE U XUMUUYECKHAE CBOMCTBA (PEAKIIUU TAJIOTCHUPOBAHUS M HUTPOBAHMUS ), TIOJTYyYCHUE U
npumMeHenue. Tonyon: cocmas, cmpoenue, (husuieckue u Xumuieckue c8oucmsea (peakyuu 2ai02eHUpO8arUs U HUMpPOBAnUs), noayienue u
npumenerue. TOKCUYHOCTb apeHOB. [ eHeTHUeCcKas CBsA3b MEXAY YIJIEBOJOPOJAMH, TPUHAUIEKAIIUMU K Pa3IUYHBIM KIacCaM.



[IpupoaHble MCTOUYHUKH YIieBOAOpoa0B. [lpuponnelii a3 u nomyTtHble HedTaHble Ta3pl. Hed1h u e€ mpoucxoxaenue. CrnocoObl
nepepaboTku He(TU: MePeroHKa, KPEKUHT (TEPMHUUECKHM, KaTaTuTHUeCKuii), muponus. [IpoaykTel nepepaboTKku HEPTH, UX PUMEHEHHUE B
MIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIH yroyib ¥ MPOAYKTHI €r0 MEPepadOTKHU.

SKCHGDI/IMGHT&HLHHG METOAbl M3YUYCHMS BEIISCTB M MX IIPEBPAICHUM: 03HAKOMJICHUE C 06p33HaMI/I ImracTMaccC, KaydyKoOB U PC3UHBI,
KOJIJICKIIUHN «HC(bTB)) n «YFOJ'IL», MOJCIUPOBAHUC MOJICKYJ YIIJICBOAOPOJAOB W TaJIOTCHOIIPOU3BOAHBIX, IPOBCIACHUC MIPAKTHYECKOMN
[za6OTBIZ MOJYUYCHHUC OTHUIICHA 1 U3YUCHHUC CT'O CBOMCTB.

Pacuérurle 3agauu.

Breruucnenus no YpPaBHCHHUIO XUMHYECKOM pPCaKnuu (MaCCBI, O6’béMa, KOJIMYCCTBAa MCXOOHOI'0 BCIICCTBA MJIM IPOAYKTA pCaKIUU I10
HU3BCCTHBIM MaAcCcCe, 06’béMy, KOJIMYCCTBY OJHOTO U3 NCXOAHBIX BCIICCTB UJIN IIPOAYKTOB peaKI_II/II/I).

Kuciopoaconep:kamniue opranndeckue coeTuHeHUst

[IpenenpHble OJHOATOMHBIE CHUPTHI. METaHON U 3TAHON: CTpPOEHHUE, PU3NYECKUE U XUMUYECKUE CBOMCTBA (peakUuu ¢ aKTUBHBIMU
MeTaJlJlaMH, TaJIor€HOBOAOPOJIaMHU, TOpeHue), MpuMeHeHne. Bogopoanbie cBI3UM MeXAy MOJEKyJlaMu crnupToB. JlelicTBue MeTaHOda U
JTaHOJa Ha OPraHU3M Y€JIOBEKa.

MHoroaToMHbIE CHUPTHL. DTUJIEHTJIMKOIb U TJIMUIEPUH: CTpOeHHE, (U3MUECKHEe M XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO
LIEJIOYHBIMU METaJUIaMH, KaUeCTBEHHAsI PEaKUsl Ha MHOI0aTOMHbIE cIUpTHI). [leficTBue Ha opranusm denoseka. [IpumMenenue rimunepuHa
Y DTUJICHTJIUKOJIA.

deHo: CTpoeHUE MOJIEKYIIbI, PU3NYECKHEe U XUMHUUYECKHe cBorcTBa. TokcuuHOCTh deHona. [Ipumenenue denona.

Anpaeruapl U kemonvl. Dopmanbaerua, aneTanbAeTUl; CTpOoeHUe, (GU3UYECKUEe M XUMUUYECKHE CBOWCTBA (peaklMu OKUCICHUS U
BOCCTAHOBJICHUSI, KAYECTBEHHbBIC PEAKIINH ), TOJTYyUYCHUE U IPUMEHEHUE.

OaHOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAs M YKCYCHas KUCIOTBI: CTPOEHHE, (U3NYECKHEe M XUMHUYECKUE
CBOIcTBa (CBOIiCTBa, OOIIME JUIsl Kjacca KUCJIOT, peakuusi sTepudukanuu), moiydyeHue u npumeHenue. CTeapuHOBas U OJICMHOBAS
KHCJIOTHI KaK MPeICTaBUTENN BBICITUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe JeHCTBHE.

CrnoxHble >QUpbl KaK MPOU3BOJHbIE KapOOHOBBIX KUCHOT. ['maponus cnoxubix 3¢gupoB. XKupsl. ['maponaus xupos. [Ipumenenue
KUPOB. bruonoruyeckas posb )KUPOB.



VYTHeBobl: cOCTaB, Kaccu(UKaIus yriieBoAoB (MOHO-, TU- M TIOJKcaxapuibl). [ JIFoko3a — mpocTelmii MOHOCaXapHI: OCOOCHHOCTH
CTPOCHHUSI MOJICKYNbI, (U3NYCCKHEe M XUMHUYECKHE CBOWCTBa (B3ammojeiictBue ¢ ruapokcunom wmenu(ll), okucieHme aMMuUaYHBIM
pactBopoMm okcuaa cepebpa(l), BoccTaHOBIEHUE, OpOKEHUE TIIIOKO3bI), HAXOXKJIEHUE B MPUPOJE, MPUMEHEHUE, OMOJIOTHYecKas pPOJb.
dotocunTe3. PpyKTO3a KaK N30MEP TIIFOKO3HI.

Kpaxman u nemmtono3a kak npupojanble moiumepbl. CTpoeHHe Kpaxmalia U HeiuTiosio3bl. dusnyueckre U XMMUYECKHE CBOWCTBA
KpaxMarna (TUIpoJin3, KaueCTBEHHAs! Peakiusi C HOJIOM).

OKCHEepUMEHTAIbHbIE METO/bl U3YUYCHUS BEIIECTB M UX MPEBPAIICHUN: MPOBEJACHUE, HAOIIOICHUE U OMKUCAHUE JEMOHCTPALIMOHHBIX
OTBITOB: TOPEHUE CIHPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHCIeHHE dTaHona okcuaom meau(ll)), MHOTOATOMHBIX
CupTOB (B3aumojeicTBue riuiepuHa ¢ ruapokcuaom meau(ll)), anpnernnoB (okuciaeHne aMMHaYHBIM pacTBOpoM okcuna cepedpa(l) u
ruapokcuaoM Menu(ll), B3aumopeiicTBue Kpaxmana C HOJOM), IMPOBEIEHHUE MPAKTUYECKOW pabOThI: CBOMCTBA pPacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnrle 3anaun.

Brruncnenus nmo ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU IO
H3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKIIHH ).

A3oTcoaepkalire OpraHudecKue COeTMHEHUS.

AMMHOKHUCIIOTH KaK aM(OTEepHbIe OpraHuyeckue coeanHeHus. PU3NYecKue U XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha mpUMepe
rmnuHa). buonorndeckoe 3HaueHne aMuHOKUCTOT. [lenTuap.

benku xak npupoHbIe BHICOKOMOJEKYISIpHbIE coennHeHus. [lepBuyHas, BTOpUYHAsE M TPETUYHAS CTPYKTypa OeIKOB. XUMUYECKUE
CBOMCTBA OEJIKOB: TUIPOJIN3, ICHATYpallusl, KAaUeCTBEHHBIC PEAKIIUU Ha OCJIKU.

OKCIIepUMEHTAIbHbIE METOJbl M3YYEHHUSl BEIIEeCTB M WX TNPEBPALICHHWN: HAOMIOJCHHE W OINUCAHHE JIEMOHCTPAIMOHHBIX OIBITOB:
JieHaTypalys OCIKOB IPH HarpEeBaHUM, IBETHBIE PEAKIINU OEITKOB.

BbicokoMolieKyIsipHbIe coeIMHEeHUSs

OCHOBHBIE MOHATHS XUMHHU BBICOKOMOJICKYJIAPHBIX COGHHH@HHﬁZ MOHOMCP, IMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMCPU3allNH,
CpCaHsAdg MOJICKYJIApHASA Macca. OcHOBHEBIE MCTOAbI CHHTE3a BEICOKOMOJICKYJIISAPHBIX COGJII/IHGHI/Iﬁ — HOJIUMEpHU3alns U MMOJIUKOHACHCAIINA.



DKCIIEpUMEHTAIbHBIC METOJIbl M3YYCHMS BEIISCTB M MX MPEBPAICHUM: 03HAKOMJICHHE C o6pa3uaM1/1 MMPpUPOAHBIX U MCKYCCTBCHHBIX
BOJIOKOH, IIJIaCTMACC, Kay4yKOB.

MeKIpeaMeTHBIE CBSI3H.

Peanu3anus MeXIIpeaAMETHBIX CBSI3€U IIPU U3YYEHUU OpraHM4ecKor Xxumuu B 10 Kacce OCyHIECTBISETCS Yepe3 UCIOIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAYYHBIX IMOHATUHN, TAK U MOHATUHN, SBISIOIIUXCS CUCTEMHBIMU JIJISl O TAEIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mire ecTeCTBEHHO-HAYYHBbIE TOHSTHS: SIBJICHUE, HAY4YHBbIA (akT, TUMOTE3a, 3aKOH, TEOPHs, aHAIU3, CHUHTE3, Kiaccu(ukaius,
MePUOJNYHOCTD, HAOII0ICHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICITMPOBAHHE.

®dusnka: MaTepus, SHEPrus, macca, aToM, DJIEKTPOH, MOJIEKyJa, YHEPreTUYECKH ypOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBa, (PU3NUECKHE BETUYNHBI U €IUHULIBI UX U3MEPEHHUS.

buonorus: xnerka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCUHTE3, OUOJOTUYECKH aKTHUBHBIC BellecTBa (OENKu,
YTJI€BO/bI, )KUPBI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, rOpHbIE MOPOAbI, OJE3HbIE UCKOMAeMbl€, TOIIIUBO, PECYPCHI.

TexHonorus: IMHUIOCBBIC IIPOAYKTBI, OCHOBBLI pPAallMOHAJIIBHOTO IIMTAHHWA, MOKOINHUC CPCACTBA, JICKAPCTBCHHLIC M KOCMCTHUYCCKHC
Inpcraparbl, MaTCpHUaJIbl U3 UCKYCCTBCHHBIX U CHHTCTUYCCKNX BOJIOKOH.

[INTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHNMA ITPOI'PAMMEI 110 XUMKWN HA BA30OBOM YPOBHE CPE/ITHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI
OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pPE3yJbTaTaM OCBOCHHS OOYUYAIOUIMMHCS MPOrpaMM CpeIHEero o0Iero oOpa3oBaHUS

(IMYHOCTHBIM, METANpPEAMETHBIM W TpeIMETHbIM). HaydHo-MeTomuueckoil OCHOBOHW miisi Pa3pabOTKH IUTAHHPYEMBIX pPe3yJIbTaTOB
OCBOCHHUS TTPOTpaMM CpEHETr0 00IIero 00pa3oBaHus SABISICTCS CUCTEMHO-ACATETLHOCTHBIN MOIXO/I.



B cooTBeTCTBUM ¢ CHCTEMHO-ACIATEIILHOCTHBIM MOJAX0JA0M B CTPYKTYPC JIMYHOCTHBIX PC3YyJIbTATOB OCBOCHH:A IIPCAMCTA «XUMHUS» HA
YPOBHEC CPCIAHCTO O6H_[el"0 O6p330BaHI/I}I BBIACJICHBI CJICAYIOINHUC COCTABJIAIOIINUC!

OCO3HAaHHC 06y‘IaIOI_IlI/IMI/IC}I pOCCHﬁCKOﬁ Fpa)KZ[aHCKOﬁ HACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHUIO, CaAMOCTOATCIBHOCTH H
CaMOOIIPCACIICHUIO,

HaJIN4YHUC MOTHBAIIMU K 06yqumo;

[[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHWH JTUYHOCTH HA OCHOBE KITIOUEBBIX IIEHHOCTEH W HMCTOPUYECKHX TPaJULIUN
0a30BOI HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEU JEATEIBHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKamH,
MPUCYIIUMHU LIEJIOCTHOU CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIM4YKe TPABOCO3HAHUS SKOJIOTHUYECKOU KYIBTYPBI U CTIOCOOHOCTH CTABUTH €M U CTPOUTD KU3HEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3YNBTAThl OCBOCHUS TMpeaMeTa «XUMHs JOCTUTaloTCS B €IMHCTBE Y4EOHOW M BOCIUTATENBHOU NEATEIHHOCTH B
COOTBETCTBUU C TYMAHUCTUYECKUMH, COLMOKYJIBTYPHBIMHU, JIYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH M HJ€allaMU POCCUHUCKOTO
TPaXXIaHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE HOPMaMU M MPAaBUIIAMH TOBEICHUS, CIIOCOOCTBYIOIIUMHU TPOIECCaM CaMOTIO3HAHMUS,

CaMOpa3BUTHA U HPABCTBCHHOTO CTAHOBJICHUA JIMYHOCTH 06yqa}01111/1xc;1.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHs» OTpakaroT CPOPMUPOBAHHOCTH OIbITa MO3HABATEIBHOM M MPAKTHUECKOU
JeSTENIbHOCTH 00yUaloIIMXCs M0 pean3alluy MPUHATHIX B OOLIECTBE IIEHHOCTEN, B TOM YUCIIE€ B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHMS. OCO3HAHMS OOYYaIONIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB M 00sS3aHHOCTEH, YBAKCHUS K 3aKOHY
Y TIPaBOTIOPSJIKY;

NpeACTaBJICHUA O COONNAJIBHBIX HOPpMAX U IpaBUJIaX MCKIIMIHOCTHBIX OTHOILICHUH B KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOM TBOquCKOﬁ ACATCIBbHOCTU IIPpU CO3JJaHNHN y‘lC6HI)IX IMPOCKTOB, PCIICHUHA yqe6HI)IX N IIO3HaBaTCJIbHBIX
3a71a4, BBIIIOJTHCHUHN XUMHWYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI APYTUX IPU aHaJU3€ PaJMYHbIX BUJIOB yueOHOM
NEeSATEIbHOCTH;



2) NAaTPHOTHYECKOI'0 BOCIIMTAHUA: IICHHOCTHOTO OTHOICHHUS K HCTOPUYECKOMY M HAYYHOMY HACJICIHIO OTE€YECTBEHHOM XUMHU,

YBaXXCHUS K IMPOLHCCCY TBOPUCCTBA B obacTn TCOPHUH W MPAKTUYICCKOI0 MPHUMCHCHUA XWUMHWH, OCO3HAHHA TOI'0, YTO AOCTHUIKCHUA
HAaYKH €CTb PC3YJIbTAaT AJIUTCIbHBIX H3.6J'IIOI[CHI/II71, KPOIIOTJIMBBIX SKCIICPUMCHTAJIbHBIX ITOUCKOB, IMTOCTOAHHOI'O TpYyda y‘IéHBIX " IIPAaKTHKOB,

WHTEpeca U TIO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHHH M TIOCIEAYIOIIEM aHaiau3e HHGOpPMAlMd O TMEepeIOBbIX JIOTHKECHUSIX
COBPEMEHHOM OTEYECTBEHHOW XUMUHU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIHTAHUS: HPAaBCTBCHHOI'O CO3HAHUA, 3THYCCKOTO ITOBCIACHMHA, CIIOCOOHOCTH OLICHUBAaTb
CuTyanuu, CBA3aHHBIC C XUMHNYCCKUMU SIBJICHUAMMU,

" IIPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH HAa MOPAJIbBHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHHUE M MOCTYIKM CBOMX TOBAapUUIIEH C MO3WILHMI HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHHUE
MOCTIECTBUI ATUX MOCTYIKOB;

4) popmupoBaHUsI KYJIbTYPbI 310POBbSI: NOHMMAaHMsI [IEHHOCTEH 370pOBOro M 0Oe30macHoro o0Opas3a *KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOI'0 OTHOLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U NICUXHUUECKOMY 37]0POBBIO;

cOOII0ZICHUS MPaBUJT 6€30MacHOro 0OpaIIeHHs C BEIIeCTBAMU B OBITY, TOBCEIHEBHOM )KM3HU U B TPY/A0BOM JESITEIbHOCTH;

MMOHUMAaHMSI [ICHHOCTH TPaBUJI MHANBUIYAIHPHOTO M KOJIJIEKTHBHOTO O€30TaCHOTO TMOBEACHUS B CUTYAIHMAX, YIPOXKAIOMINUX 370POBBIO
U KU3HU JTI0JICH;

OCO3HAHMUS MOCJIE/ICTBUNA U HEMPUSITHSI BPEIHBIX MPHUBBIUEK (YIIOTPEOICHUS AIKOTOJISI, HAPKOTHKOB, KypeHUs);

5) TpyaoBOro BOCHUTAHHS: KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCJIEI0BATEIbCKON AESITENbHOCTH, OOIECTBEHHO
ITOJIE3HOM, TBOPUYECKOW U IPYTUX BUJIAX JESITEIBHOCTH;

YCTaHOBKH Ha aKTUBHOC Y4aCTHUEC B PCIICHHUU MMPAKTHUYCCKUX 3aJa4 COIII/I&J'IBHOfI HaIpaBJICHHOCTHU (B paMKax CBOCTO KJracca, HIKOJ'IBI);

MHTepeca K MPAKTUIECKOMY M3Y4EHHUIO Mpodeccuil pa3muiyHOTo poja, B TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUN 110
XUMUU;

YBOKEHHUs K TPYLY, JIIOASAM TPYJa U pe3ysibTaTaM TPYAOBOH AEITENbHOCTH;



TOTOBHOCTU K OCO3HAHHOMY BbIOOPY MHIUBUIYaIbHOW TPAaeKTOPUHM 00pazoBaHusd, Oyayien npodeccuu U peaans3anuu cOOCTBEHHBIX
’KU3HEHHBIX [JIAHOB € yU4ETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrHYeCKOro BOCIUTAHUSA: DSKOJOTHYCCKH I1€JCCO00Pa3HOro OTHOIIEHUS K MIPUPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAaHHUS TJI00aJbHOTO XapakTepa AKOJIOTUYECKHX MPOOJieM, BIUSHHUS SKOHOMHUYECKHX IMPOIIECCOB HA COCTOSIHUE MPHUPOIHOU H
COIMATBHOM CPEJIbI;

OCO3HaHHuA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA Z[OCTI/I)KCHI/Iﬁ XUMHWU IJI pCIICHNA BOIIPOCOB pallMOHAJIBHOTO IMMPHUPOAOIIOJIB30BAHMA,

AKTUBHOT'O HENPUATHS ACHCTBUM, MPUHOCIIIMX BPEA OKPY)KAIOIIEH MPUPOJHON cpefie, YMEHHUs MPOTHO3UPOBATh HEOJIaronpusTHbIE
9KOJIOTUYECKHUE MOCIIEICTBUS NIPEANPUHUMAEMBIX TEHCTBUHI U IPEIOTBPAIATh UX;

HaJIU4Ms Pa3BUTOrO YKOJOTMYECKOT0 MBIIUICHUS, YIKOJIOTUYECKON KYJIbTYPBI, OIbITA ACATEIbHOCTH YKOJIOTUYECKOW HAIIPABICHHOCTH,
YMEHHUSI PYKOBOJICTBOBATHCS MMHU B I103HABATENbHOM, KOMMYHUKAaTHBHOM M COLIMAJIBHOM IMpAaKTHUKE, CIOCOOHOCTH M YMEHHUS AKTHUBHO
MPOTUBOCTOSITh UJICOJIOTHH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:  CHOPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKU ¥ O0IIECTBEHHON MPAKTUKU;

MOHUMAaHMs CHIeUUPUKA XUMUHU KaK HayKd, OCO3HAHMs €€ posiu B (POPMHUPOBAHUM PALMOHAIBHOIO HAYYHOT'O MBIIIJIEHUS, CO3/1aHUU
LEJOCTHOTO MPEJCTaBICHUSI 00 OKPY’KaIOIeM MUpPE KaK O €JUHCTBE MPUPOJIbI U YeJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U
pElIeHUH TPOOJIEM COXPaHEHUs TPUPOAHOTO PAaBHOBECHS;

yOEeKIEHHOCTU B 0COOOH 3HAYMMOCTH XMUMHH JJIsi COBPEMEHHOM IIUBUJIM3ALMU: B €€ TYMAaHUCTUYECKON HANpaBIEHHOCTU U Ba)KHOU
pOJIM B CO3/aHUM HOBOM 0a3zbl MaTepHabHOM KyJIbTYphl, PEHICHHH TIJ00aJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS 4YEJIOBEYECTBA —
CBIPHEBOM, IHEPTETUYECKON, MTUIIIEBOI M IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYEHIH YCIOBUN YCIIEUTHOTO TPpyAa
¥ DKOJIOTHYECKH KOM(POPTHOM JKU3HM KaXKJA0T0 UJeHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: ITOHUMAaHHs CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCMOJIB30BATh MOJydyaeMble 3HAHUS JJIs aHAW3a U OOBSICHEHHUS SBJICHHHA OKPYXKAIOIIEro MUpPAa W MPOUCXOIALINX B HEM
W3MEHEHMI, YMEHHs JejaTh OOOCHOBAaHHBbIC 3aKJIIOYEHHUS Ha OCHOBE HAYYHBIX (PAKTOB M HMMEIOLIUXCS JIaHHBIX C II€JIbI0 MOJIy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;



CITOCOOHOCTH CaMOCTOSITEIILHO UCIOJIb30BaTh XUMHYCCKUE 3HAHUS IJIA PCHICHUA Hp06HeM B PCAJIbHBIX KU3HCHHBIX CUTYALUAX,
HHTCpCCA K ITO3BHAHUTIO U I/ICCJICZ[OBaTeHBCKOﬁ JACATCIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06pa3OBaHI/IIO u CaMOO6pa30BaHI/IIO, K aKTHBHOMY ITOJIYYCHHUIO HOBBIX 3HAaHUU IO
XUMHH B COOTBCTCTBHUH C KM3HCHHBIMH HOTpe6HOCT$IMI/I;

UHTEpeca K 0COOEHHOCTSIM TPY/ia B pa3iIN4HbIX chepax mpodecCHOHATBHOMN 1eATeIbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATHBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS Y4eOHOTO MpeaMeTa « XUMHUs Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus BKIIIOYAIOT:

3HauYUMBbIe 711 (OPMUPOBAHUS MUPOBO33PEHUSI O00YYAIONIUXCS MEKIUCIUIUTMHAPHBIE (MEXKIPEeIMETHbIE) OOIIeHAaYUYHbIE TOHATHUS,
OTpakarolIxe IeJIOCTHOCTh HAYYHOW KapTHUHBI MUpA U CHEIH(PUKY METO/IOB MO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPTUs, SIBICHUE, MPOIECC, CUCTEMA, HayYHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICI0BAHUE,

Ha0JII0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIEe y4yeOHble JeHCTBUs (ITO3HABATEIbHbIE, KOMMYHUKATHUBHbBIC, DPETYJIATHBHBIE), oOecneuuBarouiue (opMUpOBaHHUE
(GYHKIMOHAIBHON TPaMOTHOCTH M COLMATIbHOM KOMITETEHIIMU 00Yy4arOIIUXCS;

CIIOCOOHOCTh OO0YYaOIIMXCSl MCIOJIb30BaTh OCBOCHHBIC MEXKJIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUS M YHHUBEPCAIbHBIC
y4eOHbIC IEHCTBUS B TO3HABATEILHON M COLIMAIBHON MPAKTHKE.

MeTaHpeI[MCTHBIe PE3YJIbTAThl OTPAKAIKOT OBJIAACHUC YHHUBCPCAJIbHBIMHU y‘-IC6HI>IMI/I MMO3HABATCIIbHBIMH, KOMMYHHKATUBHBIMU U
PETYIATHBHBIMU Z[GﬁCTBPISIMPI.

OBjajieHNe YHUBEPCAJbLHBIMYU YUeOHBIMH MO3HABATEJIbHBIMHU A€HCTBUSIMU:
1) 0a30BbIe JJOTMYeCKHe AeliCTBUSA:

CaMOCTOSITENBHO (DOPMYITUPOBATH U aKTyaIU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;



ONpCAC/ATh LCIU ACATCIIBHOCTH, 3aJldaBasd IIapaMCTPbl U KPUTCPpUU HX HOCTUIKCHHA, COOTHOCHUTHL PC3YJIbTAaTbl ACATCIBHOCTHU C
IIOCTABJICHHBIMH L CIISIMU,

HNCIIOJIb30BaTh IIpU OCBOCHHHU 3HaHUU HpI/IéMI)I JIOTHYCCKOI'0 MBIINUJICHUA — BbBIACIATL XapPAaKTCPHLIC IIPHU3HAKU MOHATUN U
YCTAaHABJIUBATb UX B3aUMOCBsA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIHC ITOHATHUA OJIA 00BsACHECHUSA OTACJIBHBIX (baKTOB u HBHGHHﬁ;

BBI6I/IpaTI> OCHOBAHUSA U KPUTCPUUN IJIA KJIaCCI/I(bI/IKaI_II/II/I BCHICCTB U XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIUBATh MPUYINHHO-CJIICACTBCHHBIC CBA3U MCIKAY N3YUACMbIMU ABJICHUSIMU,

CTPOUTH JIOTHYCCKUC PACCYKIACHUA (I/IH,I[YKTI/IBHLIe, ACAYKTUBHBIC, IIO aHaJIOI‘I/II/I), BBIABJIAATH 3aKOHOMCPHOCTH M IIPOTUBOPCYUHA B
pacCMaTpruBACMBIX SABJICHHAX, (bOpMy.]'II/IPOBaTB BBIBOJAbBI M 3aKJTIOUYCHUA,

MPUMEHSTh B IMPOIECCe MO3HAHMS, UCIOJIb3yEeMbIe B XHMHUHU CHMBOJHYECKHE (3HAKOBBIC) MOJICIH, MPEeOOpa30OBBIBATH MOJICIIbHBIC
MIPEJICTABICHUS — XUMHUYECKHI 3HAK (CMMBOJI) 3JIEMEHTa, XMMHYecKas (opMmysa, YpaBHCHHE XUMHUYCCKOW pEakIMU — MPU PEIICHUU
y4eOHBIX MMO3HABATEIBHBIX W MPAKTUYCCKUX 3a7a4, MPUMEHSATh Ha3BaHHBIC MOJICIBHBIC TPEICTABICHHS IS BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB N3YYaeMbIX BEIICCTB M XUMUICCKUX PEAKIIHHA.

2) 6a3oBbIe HCCIeA0BaTeIbCKHE NeliCTBUSA:

BJIaACTh OCHOBAMH MCTOJ0B HAYYHOI'O ITIO3HAHWA BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

(I)OpMy.HI/IpOBaTB oejan M 3aJa4du HUCCICAO0BAaHHA, HCIIOJIB30BATh IIOCTABJICHHBIC U CaAMOCTOATCIIBHO C(l)OpMYJ'II/IpOBaHHBIC BOITPOCEI B
Ka4CCTBC MHCTPYMCHTA ITO3HAHUA U OCHOBBI JIJIA (I)OpMI/IpOBaHI/IH THUITIOTE3bI 110 ITPOBCPKE IMPABUIIBbHOCTH BBICKA3bIBACMBIX Cy)KIIGHPIfI;

BJIaJIETh HaBbIKAMU CAMOCTOSITENIBHOTO TUIAHUPOBAHUS U MPOBEACHUS YYEHMUECKHX SKCIEPHUMEHTOB, COBEPILIEHCTBOBATH YMEHHUS
HaOII0JaTh 3a XOJ0M IIpOoIlecca, CAMOCTOSTENILHO IIPOTHO3UPOBATh €r0 pe3yJbTaT, (OpMyIUpOoBaTh 000OIEHNS U BBIBOJIbI OTHOCHTEIBHO

JIOCTOBEPHOCTH PE3YNIbTATOB UCCIIEIOBAHNS, COCTABIISTH 0OOCHOBAHHBIN OTUET O MPOIETaHHOI paboTe;

HpI/IO6p€TaTI) OIIBIT yquHqGCKOﬁ I/ICCHGJIOBaTeJIBCKOfI u HpOGKTHOﬁ JACATCIBbHOCTHU, IIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTCIBHOMY IOUCKY MCTOAOB PCUICHUS MMPAKTUICCKUX 3a/1a4, IPUMCHCHUIO PA3JIMIHBIX MCTOJOB ITO3HAHUS.

3) pa6ora ¢ unpopmanueii:



OPMEHTUPOBATHCA B PA3IMYHBIX MCTOYHHMKAX HHGPOpMauu (HAyYHO-TIOMYJISIpHASL JIUTEpaTypa XUMHUYECKOTO COJIEp:KaHuUs,
CIpaBOYHBbIE TOCOOMS, pecypchl MHTepHeTa), aHANM3UPOBAaTh MH(MOPMAIMIO PA3IMYHBIX BUAOB U (OPM MpEICTaBICHUS, KPUTHUECKH
OLICHUBATH €€ IOCTOBEPHOCTHh U HEMPOTUBOPEUNBOCTD;

(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3jIMYHbIE METOMBI MPHU MOUCKEe U 0TOope MH(OpMaIuu, HeOOXOIUMOM ISl BBITIOJHEHUS
y4eOHBIX 3aJ1a4 ONPEEIEHHOTO TUTIA;

HpI/I06peTaTL OIIBIT UCIIOJIB30BaHUA I/IH(bOpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHI:-IX TEXHOJIOTUH 1 Pa3JINYHBIX ITONMCKOBBIX CUCTCM,

CaMOCTOSITENBHO BBIOMPATh ONTUMAJIbHYIO (hOpPMY IIpeicTaBIeHUs HH(OPMALMU (CXEMBI, TpadUKH, TUarpaMMbl, TAOIHUIbI, PUCYHKU U
Jpyrue);

WCIIOJIb30BATh HAYYHBIM SI3bIK B KAdyeCTBE CpEACTBA IMpH paboTe C XUMUYECKOW HHpOpMalueil: NpUMEHSATh MEXIpPEeIMETHbIE
(puznueckue u MaTeMaTUUECKHUE) 3HAKU U CUMBOJIBI, POPMYJIbl, a00peBHATYPbl, HOMEHKIIATYPY;

HCIIOJIB30BATh U HpGOGp&SOBBIBaTB 3HAaKOBO-CUMBOJIMICCKUC CPCACTBA HATTIAAHOCTH.
OBJIaJIeHI/le YHuBEpPCATbHBIMA KOMMYHUKATUBHBIMHA IleﬁCTBHHMH:

3a/1aBaTh BOIPOCHI 1o CYILIECTBY o0cyx1aeMoi TEMBI B xoJie auanora
W/WJH TUCKYCCUU, BBICKA3bIBATh UCH, ((OPMYIHPOBATh CBOU MPEJIOKEHUS OTHOCUTEIHHO BBITIOJIHEHHUS MTPEIJIOKEHHOHN 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAIIMCH pPE3yJbTaTOB IT03HABATEILHON JCATCIBHOCTH, MOJYYCHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO
CBEPCTHUKAMU TIPH BBIMOJHEHUH XUMHYECKOTO SKCTIEPUMEHTA, MPAKTUIECKOW pabOThl IO MCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB,
peanuzanuu yueOHOro IPOEKTA u dbopmynupoBaTh BBIBOJIbI
0 pe3yNbTaTaM MPOBEAEHHBIX HUCCICIOBAHNN MTyTEM COTJIACOBAHUS TTO3UITUHN B X0JI€ OOCYKJICHUS M1 OOMEHA MHCHUSIMHU.

OBiaieHNe YHUBEPCAJbHBIMHU PeryJsTHBHBIMH /1e/iCTBUAMM:

CaMOCTOSITENIBHO IUIAHMPOBaTh M OCYILIECTBIATh CBOKO II03HABATEJIBHYIO JESATEIBHOCTh, OIpenenss e€ Ield W 3aJayd,
KOHTPOJIMPOBAaTh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH IMpeIiaracMblii aJTOPUTM JCHCTBUHA TpPU BBHIMOJIHEHUH Y4YeOHBIX U
HCCIIeI0BAaTENbCKUX 3a/1a4, BIOUpaTh Hanbosee >PPeKTUBHBINA CIOCOO UX pElIeHHs ¢ YYETOM MOITYyYEHHUS] HOBBIX 3HAHHUI O BellecTBaX M
XUMHYECKUX PeaKusiX;



OCYLIECCTBIIATh CaMOKOHTPOJIb cBOEH NEeATEIbHOCTU Ha OCHOBE caMoOaHaIn3a U CaMOOLICHKH.
HNPEAMETHBIE PE3YJIBTATHI

Hpe,Z[MCTHBIe PE3YJIbTAaThl OCBOCHUA KypCa ((OpFaHI/I‘IeCKaH XUMHUA» OTPAXKAIOT!

c(OpMHUPOBAHHOCTH MPEJICTABICHUI 0 XUMUYECKOW COCTABIISAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XUMHUHU B IMO3HAHUU
SABJICHUW NMPUPOJBL, B (DOPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl PEILICHUs
MPAKTUYECKUX 33]a4 U SKOJIOTHYECKH 000CHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO U IIPUPOIHOMN CpeIe;

BJIQJICHUE CHUCTEMOM XHUMUYECKUMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUIUE TMOHATUSA (XMUMHYECKHH 3JIEMEHT, aTOM,
ANIEKTpOHHasT 000JI0YKa aroma, MOJIEKyJla, BAJIEHTHOCTh, SJIEKTPOOTPHUIATENILHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHas (opmyna
(pa3BépHyTas U cokpamiéHHas), MOJb, MOJIIpHAs Macca, MOJSPHBIA OO0BEM, YIIIEPOJHBIN CKeneT, (GyHKIMOHANbHAS TPYINa, pajuKal,
M30MEpHs], U30MEPBI, TOMOJIOTHUECKHM PsAJl, TOMOJIOTH, YIJI€BOJOPObl, KHUCIOPOA M a30TCOJEPKALME COEIUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS]); TEOPUH U 3aKOHBI (T€opus CTpOeHHs opraHndeckux Bemects A. M. bytieposa,
3aKOH COXPAHEHUs MAcChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUECKNE 3HAHMS, JIEXKAIINE B OCHOBE
MOHUMAHHS TMPUYUHHOCTH W CUCTEMHOCTH XUMHUYECKUX SBJICHUU, (DaKTOJOTHYECKHE CBEICHHS O CBOICTBaX, COCTaBe, MOJIYyYECHUU U
0€30MacHOM UCIOJIb30BAHUH BaKHEUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOMN AESITEIbHOCTH YEJIOBEKA;

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJIATE XAPAaKTCPHBIC TIPHU3HAKU HOHﬂTHﬁ, yYCTaHaBJIUMBATb HX B3aUMOCBA3b, HCIIOJbB30BATh
COOTBCTCTBYIOIIHEC MMOHATHUSA ITPU OMMUCAHHUU COCTaBa, CTPOCHUS U HpeBpaHIGHI/Iﬁ OpTaHUYCCKUX COGI[HHeHHﬁ;

chOpMUPOBAaHHOCTh YMEHUN UCIOJB30BATh XWMUYECKYIO CHMBOJUKY JJII COCTaBJICHHUS MOJIEKYJSIPHBIX HM CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOW) POPMYT OPraHUYECKHX BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUH, W3TOTABIUBATh MOJEIH MOJICKYJI
OPraHUYEeCKUX BEUIECTB JJIsI MIUTFOCTPALIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS ;

c(OpMHUPOBAHHOCTh YMEHHUI yCTaHaBIMBATh MPUHAJJIC)KHOCTh M3YUYEHHBIX OPraHMYECKHX BEUIECTB MO UX COCTaBY U CTPOCHUIO K
OIpe/IeIEHHOMY KJIACCy/TpyNIle COEAMHEHUH (YIrieBOJOPOJAbI, KHCIOPOX U a30TCOAEpIKAIIUE COEAUHEHUS, BBICOKOMOJEKYJISPHbIE
COEJIMHEHU ), 1aBaTh UM Ha3BaHMs 1o cucreMarndeckoil HomeHkinatype (IUPAC), a Taxxe NpuBOANTH TPUBUAIbHBIE HA3BAHUS OTIEIBHBIX
OpPTaHMYECKHX BEUIECTB (3TWUJICH, MPOMUJICH, alleTUJICH, STUICHTIUKOIb, TIIHLIEPHUH, (eHos, (popManbIeru, aleTalbIerusl, MypaBbuHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJIEMHOBAsI KMCII0Ta, CTEAPUHOBAsk KUCIIO0TA, INII0K03a, (PPYKTO3a, KpaxMal, LeJIHII103a, TIUIHH);

c(OPMHUPOBAHHOCTH YMEHUS ONPEALNIATh BUIABl XUMUYECKON CBSI3U B OPraHUYECKUX COCTUHEHMSX (OJMHAPHBIC U KPAaTHBIC);



c(OpMHUPOBAHHOCTh YMEHUSI MPUMEHSATH MOJOKEHUSI TEOPUH CTPOEHUsl OopraHuyeckux BemecTB A. M. BytnepoBa st 00bsICHEHUS
3aBHCHUMOCTHU CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHHsI MACChI BEIIECTB;

c(hopMUPOBAaHHOCTh YMEHHUH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE W XUMHUUECKHUE CBOMCTBA TUIMYHBIX MPEICTABUTEIICH
pa3IUYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITHJICH, MPOMUWJIEH, aneTuieH, OyraaueH-1,3, metunOyraauen-1,3, 6eH30m,
METaHOJ, 3TaHOJ, ATWICHTJIUKOIb, TIHUIEPUH, (EHOJI, alleTalIbICTU], MypaBbUHAsA M YKCyCHasl KHCJIOTHI, TJI0K03a, KpaxMall, [eJUII0103a,
aMUHOYKCYCHAsl KACIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKAY HUMHU YPaBHEHHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH C
HCIIOJI30BAaHUEM CTPYKTYPHBIX (OPMYT;

c(hOpMUPOBAaHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJAOPOJHOTO CHIPbs (HE(PTh, MPUPOIHBIN Ta3, Yrojb), CIIOCOOBI UX
nepepadboOTKH U MPAKTUYECKOE MPUMEHEHHE MTPOIYKTOB MepepadboTKu;

c(hOpMUPOBAaHHOCTh yYMEHUN MPOBOJUTH BBIUMUCICHUS IO XUMUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJWYECTBA HCXOJAHOTO
BEIlECTBA WM TMPOAYKTAa pEaKkIMud IO M3BECTHBIM Macce, OOBEMY, KOJHWYECTBY OJHOTO M3 HMCXOJHBIX  BEIIECTB
WJIH TIPOJIYKTOB PEAKITUN);

c(hopMUPOBAaHHOCTh YMEHHUU BJIAJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHMS, UCMOJIB3YEMbIX B XUMUU MPU
M3YYCHHH BEIECTB M XUMHUYECKUX SBIICHUU (HAOIIOJEHUE, M3MEpEHHEe, SKCIEPUMEHT, MOJIEIHPOBAHUE), HCIIOJIb30BATh CHUCTEMHBIC
XUMHUYECKHUE 3HAHUS JJIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

chOpMUPOBAaHHOCTh YMEHUU COOJIIO/IaTh MPAaBUIIA MOJIB30BAHUS XUMHUYECKOW TMOCYAO0N U JIa0OpaTOPHBIM 000pYIOBaHHEM, a TaKKe
MpaBUIa 0OpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMHU T10 BBIMOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAaHHOCTh YMEHUU IUIAHUPOBATH M BBITIOJIHATh XUMUYECKUN SKCIEPUMEHT (MIPEBpAIllEHUsI OPTaHUYECKUX BEIIECTB IMPHU
HArpeBaHUU, TMOTYYEHUE STUIICHA M M3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIMU OPTaHUYECKUX BEIIECTB, JIEHATypallus OEIKOB Mpu
HArpeBaHUU, IIBETHBIC pPEaKIMU OETKOB) B COOTBETCTBMM C MPABWJIAMH TEXHUKH OE30MAcCHOCTH MPHU OOpalleHWH C BEIIeCTBAMH U
1a060paToOpHBIM 000PYAOBAHUEM, MPEJACTABIATh PE3YIbTATHl XUMUYECKOT0O IKCIIEpUMEHTA B (hOpME 3allMCH YpaBHEHUN COOTBETCTBYIOUIMX
peakuuii u GOpMyIHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHMH KPUTUYECKH AHAIM3MPOBATh XWMHUYECKYI0 HH(POPMAIHIO, TOTYy4aeMyl H3 pa3HbIX HCTOYHUKOB
(cpenctBa maccoBoi uHpopmanuu, UHTEpHET U Apyrux);



c(hOpMUPOBAHHOCTh YMEHMI COOJII0/IaTh MpaBUiia SKOJOTHYECKH 11eJIeCO00Pa3HOro MOBEIEHUS B ObITY M TPYIOBOM JIE€ATEIHHOCTH B
LEJISIX COXPAHEHUS CBOErO 370POBbS U OKPYXKAIOWIEH NPUPOJHOW Cpelbl, OCO3HABAaTh ONACHOCTH BO3JEHCTBHS HA YKUBBIE OPraHU3MBI
ONpeeNIEHHbIX OPraHWYeCKUX BEUIECTB, MOHMMas cMmblca nokazarens [I/IK, mnoscHATh Ha mnpuMepax cnocoObl yMEHBIIEHHS U
MIPEIOTBPAILEHUS X BPEIHOTO BO3JCHCTBUS HA OPTaHNU3M YEJIOBEKA;

JIsL 06yt1a10umxc;1 C OIrpaHNMYCHHBIMH BO3MOXHOCTAMU 300POBbsS: YMCHHUC IMPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOAAX
IIO3HaHHUA BCIICCTB U XMMHNUYCCKHUX HBHGHI/Iﬁ;

TEMATHUYECKOE IINIAHUPOBAHHUE 10 KJIACC

Ne HaumeHoBaHue pa3aesioB u KoJsinvecTBo 4acos
n/n TeM NPOrpaMMbl Bce IIpak
ro | Konrpou | Tuuec OcHOBHBIC BUABI 1eATEJIbHOCTH dopmMHupoBaHHE
bHbIE KHe o0yyarmmxcs (GyHKUMOHATBHOMI
padorbl | padoT IPaMOTHOCTH
bl
Paspnen 1. Teoperuyeckue OCHOBbI OPraHUYeCKOM XUMHH
1.1 [Ipenmer opraHM4eCcKOM XUMUHU. 3 PACKDHIBATE CMBICT H3YUACMBIX TIOHSATHA ['moGanbHbIE
Teopus CTPOEHIs OPraHU1eCKUX (BBISIBIIATD MX XAPAKTEPHBIE IPH3HAKHA), KOMIIETEHIIUH,
coenuHenui A. M. bytieposa VCTAHABIIMBATH UX B3AHMOCBS3b. YuTaTEIbCKas
IIpuMEHATH NOJI0KEHUSI TEOPUH CTPOCHUS TPaMOTHOCTR,
opranuecknx Bemects A. M. Bytnepopa | CCTCCTBCHHOTHAYHUHAA
JuIs O0OBSICHEHHSI 3aBUCUMOCTH CBOICTB TPaMOTHOCTL
BEILIECTB OT U COCTaBa U CTPOCHMUSI.
Wroro no pazgeny 3
Pasnea 2. YriieBoaopoasl
2.1 [IpenenbHbIE YIIIEBOIOPOIBI — 2 PackpsIBaTh CMBICI H3y4aeMbIX OHATUN EcrecTBeHHO-Hay4YHas
aJIKaHbI (BBIBIIATH UX XapaKTepHbIE MTPU3HAKH), IPAMOTHOCTb,
yCTaHaBIIMBAaTh U B3aUMOCBS3b, YuTaTEIbCKas
UCIIOJIb30BaTh COOTBETCTBYIOLIUE NIOHATUSA | TPAMOTHOCTD
IIPU ONMKMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLICHU OPTaHUYECKUX COCIUHEHU.
2.2 HenpenenbHere yrieson0poas:: 6 Hcnonp30BaTh XUMUYECKYHO CUMBOJIMKY EcTtecTBeHHO-Hay4Has
AIIKCHBL, ATKA/THCHBL, aTTKHHBI JUISL COCTABJIEHUSI MOJIEKYJISIPHBIX U IPaMOTHOCTb,
CTPYKTYPHBIX (pa3BEPHYTOM, YUATATEJIbCKAS




COKpaIEHHOM) (popMysT OpraHMyecKux
BEIIECTB.

T'PpaMOTHOCTD

2.3 ApomaTH4ecKue yrieBoA0OpOabI 2 OnpenensTs BUABI XUMHUUECKON CBA3H B EcrecTBeHHO-Hay4YHas
MOJIEKYJIaX YIJIEBOAOPOIOB; IrPaMOTHOCTb,
XapaKTepU30BaTh 3aBUCUMOCTD YUTATEIbCKAS
pPEaKMOHHON CTOCOOHOCTH YIJIEBOAOPOJIOB | IPaMOTHOCTD
OT KPaTHOCTH KOBAJICHTHOM CBS3H.
XapakTepu30BaTh COCTaB, CTPOEHUE,
npUMeHeHHe, (PU3NYECKUue U XUMHUUECKHe
CBOICTBa, BaKHEUIINE CIIOCOOBI OJTyUYEHUS
TUIIUYHBIX PEJCTAaBUTENENH Pa3IMYHbIX
KJIACCOB YIJIEBOJOPOJIOB
2.4 [IpupoaHBIE HCTOYHUKHN 3 XapakTepu30BaTh HCTOYHUKH EcrecTBeHHO-Hay4YHas
YTJIEBOJOPOJIOB U UX YTJIEBOJOPOIHOTO CHIpbs (HEPTB, IrPaMOTHOCTb,
nepepaboTka HOPUPOJHBIN Ta3, yroib), CIOCOObI UX YUTATEIbCKAS
nepepadOTKH U MPAKTUYECKOE MPUMEHEHUE | TPAMOTHOCTh
IIOJIy4a€MBIX IPOAYKTOB.
Hroro no pasneny 13

Paznen 3. Kuciaopoacoaep:xamue oprannyeckne coeJMHeHMsl

31 CrmpThL. Denon 3 PackpsIBaTh CMBICI H3y4aeMbIX OHATUN EcrecTBeHHO-Hay4YHas
(BBIABIIATH UX XapaKTEpPHbIC TPU3HAKH), IPAMOTHOCTb,
YCTaHaBJIBAaTh UX B3aMMOCBS3b, YUTaTEIbCKAs
HCIIOJIb30BAaTh COOTBETCTBYIOIIUE NIOHATUSA | TPAMOTHOCTh
IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLICHUN OPTaHUYECKUX COEMHECHUMN.

3.2 Anpneruasl. KapOoHoBbIE 7 BIABIATS TCHETHUECKYIO CBA3b MEXITY - EcrecTtBenno-

KHACIIOTHI. CII0KHBIE BCI)I/Ipr HUMH U IOATBEPKIATH eé HaJIuuue Hay4YHas TI'paMOTHOCTD,

YPAaBHEHUSMHU COOTBETCTBYIOLIUX HhTaTeIbeKad
XUMHUYECKHUX PEAKIIMI C UCIIOJIb30BAHUEM TPaMOTHOCTL
CTPYKTYPHBIX hopmy.

3.3 VYrnesonasl 3 EcTtecTBeHHO-HayuHas

Hcnonp3oBaTh CCTCCTBCHHO-HAYYHBIC
MCTOAbI MO3HAHUWA — IMIPOBCACHHC,

Ir'paMOTHOCTB,




HaOJII0/IeHNE U ONHCAaHNEe XMMUYECKOTO
IKCTIepUMEHTa (J1aOOpaTOPHBIE OMBITHI U
IPAKTUYECKUE paObOTHI).

YUTATCIIbCKasA
T'PaMOTHOCTD

Htoro no pazgeny
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Pasznea 4. A3orcoaep:xanue opranHnyecKue coeJMHeHNUsI

4.1 AmuHBI. AMUHOKHCIOTBI. benkn 3 PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHI EcrecTBeHHO-Hay4YHast
(BBISIBJIATH WX XapaKTepHbIC MTPU3HAKH), TPAaMOTHOCTb,
YCTaHaBIIMBATh UX B3aUMOCBS3b YuTaTEIbCKas
TPaMOTHOCTb
Wroro no pazneny 3

Paspaen S. BbICOKOMOJIEKYISIPHbIE COeIMHEHUSA

5.1 [Tmactmaccel. Kayayku. Bomokna | 2 Bnagers u3yyaeMbIMH XUMUYECKUMU EctecTBeHHO-HayuHas
HNOHATHAMU: PACKPbIBATh CMBICI U3Y4aE€MBbIX | TPAMOTHOCTS,
HOHATUM U IPUMEHATH TH IOHATUS IIPU YUTATEIbCKAS
ONMCAHUU COCTaBa U CTPOCHUS IPaMOTHOCTb
BBICOKOMOJIEKYJIIPHBIX OpraHUYEeCKUX
BEIIIECTB, JJIs1 OOBSICHEHUS OTJCIIbHBIX
($haKkTOB W SABJICHUN
Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB 34 2
11O TPOT'PAMME
INOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC
Ne Tema ypoka KoJsmuecTBo yacoB Hara DJIEeKTPOHHbIE HU(POBbIE
n/ Bcer | Konrpoas | [IpakTtuuec | uM3y4 o0pa3oBaTe/ibHbIE pecypChl
11 0 HbIe KHe eHHs
padoThI padoThI
1 | [IpenmeTt opraHUYECKON XUMUH, €€ 1 https://doc.fipi.ru/otkrytyy-bank-
BO3HUKHOBEHHE, PA3BUTHEC U 3HAYCHHE zadaniy-dlya-otsenki-




yestestvennonauchnoy-
gramotnosti/

2 | Teopus cTpOCHHsI OPraHMUECKUX COCTUHCHHUH A. https://doc.fipi.ru/otkrytyy-bank-
M. BytiiepoBa, €€ OCHOBHBIC ITOJIOKEHHUS zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/
3 | IIpencraBnenue o ki1accu(UKaluyu OpraHnIECKUX Poccuiickas anekTpoHHas 1IKOJIa,
BemiectB. HoMeHknaTypa (cucrematudeckas) u A xnace, Yuu.py
TPUBUAJIbHBIC HA3BAHMSI OPraHUYECKUX BEIIECTB
4 | AKaHbl: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH Pl Poccniickas anexTpoHHas mkona,
S ximace, Yun.py
5 | MeraH u 3TaH — npocTenne npeacTaBUTENN Poccniickas anexTpoHHas mkona,
AJIKAaHOB S kimace, Yuu.py
6 | AJNKeHBI: COCTaB M CTPOEHHE, CBOMCTBA Poccuiickas aneKTpoHHas LIKOJIa,
S kimace, Yun.py
7 | OTWIEH U NPONUIEH — MPOCTEUIIne Poccniickas anexTpoHHas mkona,
IIPEICTABUTEIN AJIKEHOB A knace, Yuu.py
8 | IIpaktuueckas padorta Ne 1. «Ilomydenue sTuneHa
Y U3YYEHHUE €r0 CBOWCTBY
9 | Ankanuensl. byraguen-1,3 u Mmetundyraauen-1,3. https://doc.fipi.ru/otkrytyy-bank-
[TonyueHre CHHTETUYECKOTO Kay4uyKa U PE3UHBI zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/
10 | AnkuHBI: cOCTaB U OCOOEHHOCTH CTPOCHUS, Poccuiickas anekTpoHHas 1IKOJIa,
TOMOJIOTUYECKUH Psifl. AETUIIEH — MPOCTENIINI A xnacc, Yuu.py
IIPEICTABUTEIb AJIKUHOB
11 | BeruncneHus 1o ypaBHEHUIO XMMHUECKON pEAKIUU Poccniickas anexTpoHHas mKona,
S knace, Yun.py
12 | Apensl: 6eH301 1 TOIy0d. TOKCHYHOCTH apEeHOB Poccniickas anexTpoHHas mKona,
S xnacce, Yuu.py
13 | I'eneTnueckas CBsI3b yrieBOIOPOIOB, Poccuiickas 31eKTpOHHAs LIKOJIA,
IIPUHAISKAIINX K PA3JIMYHBIM KIacCcam S xnacce, Yuu.py
14 | TlpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB: https://doc.fipi.ru/otkrytyy-bank-




NPUPOIHBIN Ta3 U MOMYTHBIC He(TSAHBIC Ta3bl,
He(DTh ¥ MPOAYKTHI €€ mepepaboTKU

zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

15 | IIpupoaHbie HCTOYHUKHU YTIIEBOIOPOIOB: https://doc.fipi.ru/otkrytyy-bank-
IPUPOIHBIN Ta3 U IMOMYTHBIC HE(PTAHBIE ra3bl, zadaniy-dlya-otsenki-
He(Th U NPOAYKTHI €€ nepepaboTKu yestestvennonauchnoy-
gramotnosti/
16 | KontpoawsHas pabota 1 1o pazaeny
«YTIIEBOAOPOIBI»
17 | IIpenenpHble OAHOATOMHBIE CIUPTHI: METAHOJ U Poccniickas anexTpoHHas mkona,
3TaHoJI. BogopoaHas cBsi3b S ximace, Yun.py
18 | MHOrOaTOMHBIE CIIUPTHI: ATHICHTIHKOIb U Poccuiickas anexkTpoHHas 1IKoIa,
TIIULEPUH S kimace, Yuu.py
19 | ®eHon: cTpoeHne MOJEKYIbI, PU3NYECKUE U Poccwuiickas snexkTpoHHas 1IKoa,
XMMHYECKHE CBOWCTBA, IPUMEHEHHE S kimace, Yun.py
20 | Ampneruasl: GopMaIbACTHI U alleTa bICTH]I. Poccuiickas anexkTpoHHas 1IKoa,
AnieToH S xiace, Yuun.py
21 | OgHOOCHOBHBIE TIPECIbHBIC KaPOOHOBHIC https://doc.fipi.ru/otkrytyy-bank-
KHCJIOTBI: MypaBbUHAs U YKCYCHasI zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/
22 | Ilpaktuueckas pabota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBI»
23 | CreapuHOBas U OJICMHOBAsI KMCIIOTHI, KaK Poccuiickas anekTpoHHas 1IKOJIa,
NpeJICTABUTEIH BBICIIUX KapOOHOBBIX KUCIIOT A xnacc, Yuu.py
24 | Mpu1a Kak COJU BBICIIUX KapOOHOBBIX KUCIIOT, UX Poccuiickas anekTpoHHas MIKOJIA,
MOIOIIIEE IEUCTBUE S ximace, Yun.py
25 | CnoxHble 3¢Upbl KaK IPOU3BOJHbIE KAPOOHOBBIX Pocculickas anexkTpoHHas MIKoJIa,
KUCIOT. ['HIpoan3 cioxHbIX 2QHUpoB S xnacce, Yuu.py
26 | XKupsl: ruaponu3, npuMeHeHne, OnoIoTnIecKas Poccuiickas anekTpoHHas 1IKoJIa,
PpOJIb JKUPOB S knace, Yuu.py
27 | YrneBojsl: cocTas, kinaccudukanus. Baxuelimme https://doc.fipi.ru/otkrytyy-bank-

NPEJCTaBUTENH: TIII0K03a, (PPYKTO3a, caxapos3a

zadaniy-dlya-otsenki-




yestestvennonauchnoy-
gramotnosti/

28 | Kpaxmain u 1esuirono3a Kak mpupoIHbIe TOTMMEPHI 1 Poccniickas anexTponHas mkona,
S knace, Yuu.py

29 | KonTtponbHas paboTa 2 1o pasaeny 1

«Kucnopoaconepxkamme opraHndecKie
COCTTMHCHUSD)

30 | AMHHBI: METHJIAMHMH U aHHJIAH 1 https://doc.fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

31 | AMMHOKHCIIOTBI KaKk aM(pOTepHbIC OPraHuYCCKUE 1 https://doc.fipi.ru/otkrytyy-bank-

COCIMHEHHUS, UX OMOJIOrMYECKOE 3HAYCHHE. zadaniy-dlya-otsenki-
ITenTuasl yestestvennonauchnoy-
gramotnosti/

32 | benku kak IpUPOIHBIC BEICOKOMOJICKY/ISIPHBIC 1 https://doc.fipi.ru/otkrytyy-bank-

COCTUHCHHUS zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

33 | OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYIISIPHBIX 1 https://doc.fipi.ru/otkrytyy-bank-

COCIMHEHHI zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

34 | OcHOBHBIE METO/IBI CUHTE3a 1 https://doc.fipi.ru/otkrytyy-bank-

BBICOKOMOJICKYJISIPHBIX coerHeHui. [1nacTmacchl, zadaniy-dlya-otsenki-
Kay4yKH, BOJIOKHA yestestvennonauchnoy-
gramotnosti/

OBUHIEE KOJIMYECTBO YACOB 110 34
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