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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPETHETO 00IIero o0pazoBaHus pazpadoTaHa Ha OCHOBE
®enepanbpHoro 3aKoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6OpaszoBanus (DOII COQO), nmpexacraBieHHbIXx B DegepanbHOM TOCYIApPCTBEHHOM
oOpa3zoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumus» B o0pa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peaqTnu3yOIMHUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXKeHUI «CTpaTeruu pa3BUTHUSA
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONPEICICHUI0 o0O0Iei
CTpaTeruy OOy4eHUs, BOCIIUTAHUS U PA3BUTHA O0YUAIOMIUXCS CPEACTBAMH y4EOHOTO MpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTABUIM KOHIETITYyalbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPEe3yJbTaTOB OOyueHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4yaeMO€ BBITYCKHUKaMU  0011e00pa3oBaTeabHOM
OpraHM3aly, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUSI 3aKOHOB MPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe SKOJOTHYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3[0POBBIO U
IpUpOIHOI cpene. Peanusyercs xumuueckoe o0pazoBaHue 00y4arONIMXCsS HAa YPOBHE CPEIHEro
ob1rero 0b6pa3oBaHusl CpeACTBAMH Y4EOHOTO TpeaMeTa «XUMHUS», COJAEPKAHUE U TOCTPOEHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMe IO XHMHUH C YYETOM CHENM(PHUKA HAYKH XHMHUH, &
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesell ¥ NPUHIUIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaKk 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyr0 pojib B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyJbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KaroleM MHpe Kak O €IWHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MHpa, OCO3HAHUS B3aMMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBHI, HEOOXOJWMBIM YCIIOBHEM YCIEIIHOTO TpyAa U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHas XMMHs Kak HayKa cO3MJaTelibHas, KaKk HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMUMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHUecKoi, MUIIEBOM, SKOJIOrMYecKOM Oe30macHOCTH U
OXpaHBI 3/TOPOBBSI.

B coorBercTBUM C OOmMMMM IIeNIIMU M TPUHLUIAMHU CpeIHEro oouiero odpazoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO HMOJTOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COIMYMA,
NIPOIOIDKEHHS 00pa30BaHUs B Pa3IMYHBIX 00J1ACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XHMHUEH.
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CocraBnsiroliuMu  IpefiMeTa «XuUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» 1 «O0Ias 1 HeOpraHMYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH MO0 HEOPTaHUYECKOW XUMUU (C BKITFOUCHHUEM
3HaHWHN W3 OOIIel XMMHH) M OpraHndeckord xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
OpU W3YYEHHU NpeaMeTa o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO MHOTooOpasus
BELIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Oprannueckas Xumus» u «O0mast 1 HeopraHuuecKas
XUMUS» chopMHpOBaHa B MpOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Marepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpPEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3IJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUU BEIIECTB.
Csenenus 00 M3yyaeMmblX B Kypce BEIECTBaxX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTUBHBIX COEIMHEHHMHA. B Kypce OpraHMYecKkoil XMMHHU TOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IE€pBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B INpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOMIEr0 00pa3oBaHHMS TEOPETUYECKUH MaTepuan M
dakTosornueckrue CBEACHHs O BEIIECTBAX U XUMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mras © HEOpPraHUYECKass XUMHUS» OOYyYaroIIUMCsl MPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX U METOJOJIOTMYECKUX IMO3UIIM,
riry0Xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUHM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
INPUMEHEHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsercs B Kypcax 10 u 11 kmaccoB »dieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTENIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBa)KEHUS K IpoOIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOiIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U IPUMEHATh €€ JUIsl TOMOJHEHUs 3HaHUM, pelieHus
MHTEJJIEKTYyalIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATEeNbCKUX 3a7ad. B 1menom coaepkaHue
ydueOHOro nmpeaMeTra « XUMHs» JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi MIOHUMAaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH U TEOPETHMUECKHMHU MPEANOChUIKAMU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpobiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnumane pemenus 3amad  BOCIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  OOYyYaroIIMXCS
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbI K OINPEAENEHUIO COJEp)KaHUs U TOCTPOEHUs
npeaMera IpeaycMaTpuBaioT (OpMHUPOBaHUE YHHBEpPCAIBHBIX YYEOHBIX NEHCTBUN, MMEIOLINX
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0a30Boe 3HaUEHUE I PA3IMYHbBIX BUIOB JEATEILHOCTH: PElIeHUs Mpo0eM, MOUCKa, aHaIu3a U
o0paboTkn wuH(pOpPMAIMK, HEOOXOTUMBIX MJISi TMPHOOPETEHHs ONbITa MPAKTHUYECKOW U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHUMAIOIIECH BaYKHOE MECTO B TIO3HAHUHM XUMHUU.

B npakTtuke npenojgaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpPOBHE cpeaHero obmero oOpa3oBaHHs, TMPH  ONPEICICHUH  COJEp:KaTeIbHON
XapaKTePUCTHKHN IeJIel H3Yy4eHHUs IpeIMeTa HarpaBlIieHHEM IepBOCTENCHHONH 3HAYMMOCTU
TPaOUIIMOHHO Tpu3HaéTcs (OPMUPOBAHME OCHOB XHUMHUECKOW HAyKHM Kak o00JacTu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyNbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOoA K
OTIpENIeJICHUIO TIeIeH N3y4eHus peIMeTa SBIISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUsS TJIABHBIMU LEISIMH U3yUYEHHs MpenMeTa «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e ¢dopMUpOBaHHE CHCTEMbl XHMHUYECKUX 3HAHMHA Kak BaKHEWIIEH cocTaBistoIei
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHHE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOINEHUH MHPOBO33PCHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHHUS;

e (¢dopMUpOBaHHE U PA3BUTHE MPEICTABICHUN O HAyYHBIX METOAAX MMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HeOOXOMUMBIX JUIsl IPHOOPETEHUSI YMEHUH OPHUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUI, UIMEIOIIUX MECTO B MMPUPOJE, B MPAKTUUECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHA H CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIONEHHEM W
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI Oe301acHOTO
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTepUCTUKA LIeTeill U 3a7ad U3y4eHUs MpeaAMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTEME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTETIEHU OTHAETCS NPEANOYTEHHE NPAKTUYECKOH KOMIIOHEHTE COJCpKaHui OOy4YeHHS,
OpUEHTHUPOBAaHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3aluy,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHMM, a (YHKIMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUU U MPUMEHEHUS WX B peajbHOU KU3HU Ui PEIICHUs
NPaKTUYECKHX 3a/1a4.

B cBs3m ¢ 9TUM mpH UW3yYEHWH TMpeaMera «XUMUsS» JIOMHHHPYIOUIee 3HAaYeHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

ajganTanus OOydYaromMXCs K  YCIOBUSM JUHAMHUYHO  pPa3BUBAIOLIETOCS  MHpA,
dbopMHpOBaHWE WHTEIUIEKTYAIbHO PAa3BHTOM JIMYHOCTH, TOTOBOM K C€aM0OOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITCIbHOMY TPHHSTHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHA),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE IS PA3IMIHBIX BHIIOB JEATEIHLHOCTH: PEIICHHUS TPOOIeM,
MOWCKA, aHanmm3a W O00paboTku WHGOPMAIMU, HEOOXOIUMBIX ISl TPUOOPETEHUs OTbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMHUU, a TaKXKe JJi OLIEHKH C
MO3HUILIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX IPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CpeNy;



pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOATENBHO IPHOOpETaTh HOBBIE 3HAHHUS 10 XHMHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIH30BATH COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAJIN3a YIeOHOH ¥ HayYHO-TIOMYJIIPHONH MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

¢dbopmMHpOBaHKE U PA3BUTHE Y 0OYYAIOIIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIe OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTAHHE y OOydYarmuxcs yOekKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, €€ BaXHOW pOMM B  PEUICHHHM TIJIOOAJIBHBIX  MPOOJIEM  paIlOHAIBHOTO
IPUPOIONIONIB30BAHUS, TIOMOJHEHHUS SHEPreTUYECKUX PECYpCOB U COXPAHEHHS IPHPOTHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K MPHUPOJEC U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHS OMBITA MCIIOJL30BAHMS MOJYUYSCHHBIX 3HAHUH JUIS IPUHSATHUS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B y4yeOHOM m1aHe cpemHero oOmero oOpa3oBaHUs NpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOHN 00sacT «EcTecTBeHHO-HAYYHBIE IPEIMETHI.

OO61iee yucio 4acoB, OTBEAEHHBIX JUIS U3YYEHUS XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmrero obpaszoBanusi, cocrapisier 68 yacoB: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Heeno).

COJAEPKAHUE OBYYEHUSA
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHU4YeCKOM XUMHUHU

IIpeamer opraHM4ecKO XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B IOJIYYECHUH
HOBBIX BEIIIECTB U MaTepuasioB. Teopus CTpOeHUs: oprannyeckux coeanHennit A. M. bytneposa,
e€ OCHOBHbIe TNOJOXKEeHUA. CTpyKTypHble (DOPMYIJIBI OpPraHWYECKUX BelecTB. [ omonorus,
n3oMepus. XUMHUUYECKas CBA3b B OPTaHUYECKUX COCIUHEHUAX — OMHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o  wiaccupukauuu  opraHumdeckux  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEJMHEHUN (cucreMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
MIPEACTABUTENEH KIIACCOB OPIraHUYECKUX BEILIECTB.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB U UX NPEBPALLEHUIN: 03HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIECTB M MaTepHaJaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYI
OpraHMYECKHUX BEIECTB, HaONIOJICHHEe U OMNHCAaHHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAICHUIO OPraHUYECKUX BEILECTB IPH HarpeBaHUH (T1aBjlIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKHil psa. MeTaH um 3TaH — mpocTeiiue
MPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuud 3aMeleHus U
TOPEHUs1), HaX0XKJICHHE B IPUPOJE, TOTyYEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJIKEHOB: (HM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATAlIUY, OKUCIIEHUS U MOJIMMEPHU3alllN ), TOIyYeHHE U IPUMEHEHUE.



Ankanuensl: OytamueH-1,3 m meTwiOyTaaues-1,3: cTpoeHHE, BaXKHEHUIINE XUMUYCCKUE
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AUETuieH —
MPOCTEHIINIA MPECTaBUTENb AJTIKUHOB: COCTaB, CTPOeHHUE, (PM3UYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TATIOT€HUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOJyUYeHUE U IIPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOIYYEHHE U NIpPUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolucmea (peaKyuu 2an02eHUPOSanUs U HUMpPOBAHUs), NOyYeHue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckass CBsA3b MEXIy YIVIEBOJOPOJAMHU,
IPUHAJIEKAIIMMU K Pa3IM4YHbIM KJIacCaM.

[TpupoaHble UCTOYHUKU YIIeBOAOPOAOB. [IpuponHblii ra3 U MOmyTHbIE HEPTSIHBIC Ta3bl.
Hedtp u e& mnpoucxoxnenue. CrnocoObl mepepabOTKu HepTH: TeperoHka, KPEKUHT
(TepMHUYECKHA, KaTaTUTUYECKUi), nuponu3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHUE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ NPOIyKThl €ro NepepaboTKH.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMs BEUIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3iamu 1iactTMacc, KaydyKoB U pe3uHbl, Koyuiekiun «HedTe» u «Yromnby», MogenupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIAHBIX, IPOBEICHUE NPAKTUYECKOW pPabOTHI:
MI0Jy4Y€HHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbrluncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOIHOTO BEIIeCTBA HJIM MPOAYKTAa pPEaKIHUHU MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB UM IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamue oprannyeckue coeMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTpOEHHE, (U3NYECKHUE U
XUMHYECKHE CBOWCTBA (peakiu C aKTUBHBIMH METaJlJIaMH, TaJOre€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHre. BogopoHbie cBsI3u MeXay MOJIEKYJIaMHu CIUpTOB. JlelficTBUe MeTaHoJa U 3TaHOoJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHoroatromMHbie CHUPTHL. IJTWICHIJIMKOIb W TIWLEPUH: CTPOCHUE, (U3MUEecCKue u
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METaIJIaMH, KAUeCTBEHHAsl PEaKIus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHUEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaeruapl U kemouwvl. DopManbAeruj, aueTAIbIETH: CTpOeHUe, (Qu3nveckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAaYECTBEHHBIE pEAKIIMH),

MIOJIyYEHUE U IIPUMECHEHHUE.

OnHOOCHOBHBIE TpesebHbIE KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCyCHasl KUCIIOTHI:
CTpoeHHe, pU3nYecKre 1 XUMUYEeCKUE CBOMCTBA (CBOICTBa, 001IMe AJis Kilacca KUCIIOT, PeaKIus
sTepuduKanmn), mojgyuyeHue u mpuMmeHeHue. CreapuHOBas U OJEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIIEE IEUCTBHE.

CrnosxHble 3Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPONN3 CIOKHBIX 3(PUPOB.
Kupsr. I'maponus xupos. [IpuMeHeHne xupoB. bruosnorudeckas poib KUPOB.



YrieBoapl: cocTas, Kiaccu(uKaiuys yriieBo1oB (MOHO-, IU- U mojaucaxapubl). [mroko3a —
OPOCTEHIIMKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumogeictBue c¢ ruzapokcuaom Meau(ll), oxucieHume amMmMuadyHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TJIOKO3bI), HAXOXKJICHHE B TPHUPOJC,
npuUMeHeHue, ouonorunueckas poib. Dotocunres. PpyKTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u nesmnono3a Kak npupojHble noaumepbl. CTpoeHue Kkpaxmasiaa U LEUII0I03BL.
duznyeckue 1 XMMUYECKHE CBOMCTBA Kpaxmaia (TMIpojin3, KaYeCTBEHHAs PEaKs C UOJ0M).

DKCHepUMEHTAIbHBIE METObl H3Y4YEHHs BEIIECTB U MX MPEBpalleHH: MNpOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peaklury OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMoaelcTBue mmuepuHa c ruapokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajga C HOJOM), MPOBEIEHUE MPAKTUUECKOM paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakimuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOIHOTO BEIIeCTBA MJIM MPOAYKTAa pPEaKIHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UM IPOAYKTOB PEAKIIMH).

A3oTcozepikaliie OpraHu4eckie CoeIMHEHNUS.

AMUHOKUCIOTHI Kak am¢oTepHble oOprannyeckue coeauHeHus. Dusmueckue
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuiuHA). buonormdeckoe 3HaueHHe
aMHHOKHUCIOT. [lenrTuapt.

benku kak NmpUpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpUYHas U
TpeTU4Has CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THJIPOJIM3, JEHATypalus,
KaueCTBEHHBIE PEaKIIH Ha OENKHU.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX IPEBpALICHUI: HaOloIeHue U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IpH HarpeBaHWHW, IIBETHBIC
peaxiuu OeIKoB.

BbIcOKOMOJ1eKYJISIPHBIE COeIMHEHUSI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIWHEHHI: MOHOMEp, ITOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHss MOJeKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BICOKOMOJIEKYJISIPHBIX COEIMHEHHH — MOJIMMEepU3alus U NOJUKOHICHC AL,

DKcrepUMeHTalIbHbIE METO/Ibl M3YUYEHMs BEILECTB M HUX MPEBpallleHHI: 03HAKOMIIEHUE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBsi3eil pU M3y4YeHUH opraHmdeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak H
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01mue ecTeCTBEHHO-HAyuYHbIE TOHSATHUS: SBJIEHUE, Hay4dHBbIH (DakT, Trumoresa, 3aKOH,
TEOpHsl, aHalMW3, CHUHTE3, KIACCU(pHUKAIMS, MEePUOJAUYHOCTh, HAOIIOJACHNUE, HW3MEpEHue,
AKCIEPUMEHT, MOJIEITUPOBAHHUE.

®duznka: MaTepus, SHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYEeCKUI YPOBEHb,
BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NUECKHe BEIUMYMHBI U €IMHUIIBI
UX U3MEPEHUsl.



buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTrIeBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIB, TOJIE3HBIE HCKOTAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: NHILEeBble MPOAYKThI, OCHOBBI PAllMOHAIBHOIO IUTAHUS, MOIOLIME CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETUUYECKHE NpenapaThbl, MaTepUaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHHUS OOydaroIIMMUCS
IpoTrpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
IPOTPaMM CPEIHETO 00IIET0 00Pa30BaHUS SIBIISCTCS CUCTEMHO-ESITEILHOCTHBIN ITOAXO/.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYyp€ JIMUHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpelHero oomiero obpa3oBaHUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJInYMe MOTUBAIMH K 00yUeHHIO;

I[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBAaThCSI B CBOCH JEATEIbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KyJNbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HECHHBIE IUIAHBI.

JIn4HOCTHBIE pPE3yJbTaTBl OCBOEHUS IpeaMeTa «XHMHsD» JOCTUTAlOTCSI B E€IMHCTBE
y4eOHOM M  BOCHUTATENBHOM JIE€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IpaXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMHU W MpPaBUJIAMU IOBEIEHUS,
CHOCOOCTBYIOLIMMHU TPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00yYaromuxcsl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPa)kaloT cPOPMHUPOBAHHOCTH
OMbITa TMO3HABATEIbHOM M MPAKTHYECKOW JESITEIbHOCTH OOYyYaIOUIMXCS IO pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOr0 BOCIIMTAHUS:

OCO3HaHHUS 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NPABOIOPSAKY;

IIPEJICTABICHUS. O COLMAJBbHBIX HOPMax M IPaBWJIAX MEXKJIMYHOCTHBIX OTHOLICHHH B
KOJUJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENTbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peIICHUN y‘-Ie6HbIX 1 ITO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NTOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTBI IPYTUX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH J€ATEeIbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS .

OCHHOCTHOI'O OTHOLICHHUA K HCTOPUYCCKOMY W HAYYHOMY HACJICAUIO OTEUYECTBEHHOU
XUMMUH,;

YBOXEHUSI K IPOIIECCy TBOPUECTBA B OOJACTH TEOPUM M IMPAKTUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh pPe3yNbTaT UIUTEIbHBIX HAOIIOACHUIA,
KPOMOTJIMUBLIX 9KCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOAHHOI'O TPy da y‘IéHBIX H IIPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TIIOJYYEHHU U TIOCIEAYIOIIEM aHAJIMU3e
nH(GOpPMaLIMU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIIOCOOHOCTH OLCHUMBATh CUTyallud, CBA3AHHBIC C XUMHUUYCCKUMHU ABJIICHUAMH, U
NPUHUMATh OCO3HAHHBIE pEIEHUs, OPUEHTHPYSICh HAa MOpAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATHh cBOE MOBCACHHUEC W IIOCTYIIKM CBOUX TOBapI/IHlef/'I C HO3I/IHHﬁ
HPAaBCTBCHHLIX W ITPAaBOBBIX HOPM U OCO3HAHUEC HOCJIGI{CTBI/II\/JI OTUX IMOCTYIIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAaHUSA LIEHHOCTEH 3J0poBOTO M Oe3omacHoro oOpasza >KWU3HHU, HEOOXOIUMOCTH
OTBECTCTBCHHOI'O OTHOLIICHUA K CO6CTBCHHOMy (1)I/I3I/I‘-IGCKOMy H IICUXUYCCKOMY 300POBBIO;

COOIOAICHHS TPaBMJI OE30MACHOTO OOpAIEeHUsI ¢ BEHISCTBAMH B OBITY, IMOBCEIHEBHOU
KM3HU ¥ B TPYJOBOM J€ATEIBHOCTH;

MOHMMAHUSA [EHHOCTH TPaBWJI WHAMBHAYAIbHOTO M KOJUIGKTHBHOTO 0O€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 3J0OPOBbIO U JKU3HU JIFOCH;

OCO3HAHHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YIMOTPEOJIEHUS aIKOTOJId,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘~I€6HO-HCCJ’IGI{OB3TGJ’IBCKOﬁ ACATCIIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAaX AESITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIIEHUHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YYCHHIO MPOQPECCUN pa3IudHOro Poja, B TOM YHCJIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHHUH 110 XHUMUU,

YBaXXEHUSA K TPYAY, JIOJSM TPpyJa U pe3yJibTaTaM TPYI0BOH AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAWBHUIYaTbHOW TpaeKTOpHH OOpa3oBaHMs,
Oynymieit mpodeccuu U pearm3anui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKH ITIeJIECO00Pa3HOT0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa SKOJIOTHICCKUX HpO6J’IeM, BIIMAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOU CpeIbl;



OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHUN XUMUH ISl PELIEHUSI BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOI'O HENPUATHS JNEHCTBUI, NPUHOCAIIMX BpEJ OKPY’KAIOUIEH MPUpPOJHOW cpere,
YMEHHSI TPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUS PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIbTYpbI, OIBITA
JESATEIIbBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCS HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKU;

MOHMMAHUA CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LIEJIOCTHOTO MPEICTABICHHUS 00 OKPY KAIOIIEM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKAa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHrur IpodiieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSKAEHHOCTH B 0CO0O0I 3HAYMMOCTH XUMHH JJS COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH M BAXHOW POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEHICHUH TII00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEBOM M HKOJOTMYECKOHl Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHM YCIEUTHOTO TPyAa U SKOJOTHYeCKH KOM(GOPTHOM KU3HU KaKIOTO 4JieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHMsS CYIIHOCTH METOJOB IIO3HAHMUS,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHM OKpY’KAlOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMI,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIINXCS TaHHBIX
C 1IEJIBIO MOJIYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON AESITENIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbhIBHOMY OOpa3oBaHMIO U caM000pa3oBaHUIO, K
AKTUBHOMY [IOJYYEHMIO HOBBIX 3HAaHUM IO XMMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3dyHbIX cdepax MnpodeccuoHanbHON
JESITEIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yibTaThl OCBOCHHSI y4eOHOro TmpenMera «XHUMHsS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HayuMble U1l (DOPMUPOBAHUSI MHPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUITMHAPHBIE
(MeXMmpeIMeTHBIE) OOIeHAYYHbIE TIOHSTHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUS, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIEIOBaHNE, HAOIIOIeHHIE, N3MEPEHHE, IKCTICPUMEHT U JIPyTHE);
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YHMBEpCalbHble ~ yueOHble  JAeHCTBMsS  (TO3HABaTelIbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsaTHBHBIE), obOecreunBarone (opMUpoBaHHE (YHKIHMOHATIBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;

CHOCOOHOCTh  OOY4YaroLUXCsA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble Yy4yeOHble JAEHCTBUS B IIO3HABATEIbHON WU
COLIMAJIbHON IIPAKTHKE.

MertamnpeMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATBHBIMH YYEOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETyJIATUBHBIMU JI€HCTBUAMHU.

OnJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh M aKTYaJIM3HpPOBATh MpOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNaTh LeJNU JAEATENbHOCTH, 337aBas INapaMeTpbl U KPUTEPUM HX JIOCTUIKEHUS,
COOTHOCHUTD PE3YJIbTAThl AEATEILHOCTHU C MIOCTAaBICHHBIMU LIENISMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTUYECKOTO MBILUIEHHUS — BBIICIATH
XapakTepHble TMpPHU3HAKKM MOHATHUM M yCTaHaBIMBaThb HUX B3aUMOCBS3b, MHCIOJIb30BaTh
COOTBETCTBYIOIUE MOHATUS AJIs1 OObSICHEHHSI OT/IEJIbHBIX (PaKTOB U SIBJICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH VI KJIACCU(UKALIUY BEUIECTB U XMMHUUECKUX PEaKIIMA;

YCTAHABJIMBATh IPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMbIX SIBJICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSTH B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XMMHUHM CUMBOJINYECKUE (3HAKOBBIE)
MO/JIeNU, TPe0Opa30BbIBATh MOAETIbHBIE MPE/ICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GOopMysa, YypaBHEHHME XUMHUYECKOM peakuuu — TpU pPELIeHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3aJad, IPUMEHSTh Ha3BaHHbIE MOJEJbHBIE MPEICTABICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMUUYECKUX PEaKIIUM.

2) 6a30BbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LE€IM M 3aJa4d  HUCCIEOBAHMS, WCIIOJIb30BATh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BIQJIETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TIPOBEACHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IMpOIlecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIETaHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeI0BaTeIbCKOW M IPOEKTHOM JesTeNbHOCTH,
MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METO0B [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATbCA B Pa3IUYHBIX HCTOYHUKAX HHPOpManuu (HaydHO-MOMYyJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tocobus, pecypcel MHTepHeTa),
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aHAM3UpPOBaTh MH(POpPMAIMIO PA3IUMYHBIX BUAOB U (OpPM MpeNCTaBICHHS, KPUTHUYECKU
OLICHUBATh €€ IOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(dopMyaHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI NPH IOHCKE U O0TOOpe
uHpopMaLuu, HeOOXOAUMOM [l BBIIOJIHEHHS y4eOHbIX 3a/jau ONPeaesIEHHOIO THUIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIBHYIO (OPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduKH, TuarpaMmMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCMOJIb30BaTh HAyYHbIM $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpoOpMalueil: MPUMEHSATh MEXKIpeIMeTHbIe ((U3NYEeCKHe M MaTeMaTH4YecKhe) 3HaKd M
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIATHOCTH.

OBJiajieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOW TEMBbI B XOJI€ JMAIOTa W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIHHO BBIIIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

BBICTYINIaTh C IpE3eHTAlel pe3yJbTaToOB MO3HABATEIBHOM AEATEIIbHOCTH, MOJTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHH XHMHUYECKOTO
OKCIIEPUMEHTa, NPAKTUYECKON paboThl MO HCCICAOBAHUIO CBOWCTB HM3yYaeMbBIX BEUIECTB,
peanuzanuy y4eOHOro Inpoekta ¥ (OpMYJIMpPOBATH BBIBOJBI 10 pPE3yJibTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUM ITyTEM COTJIacCOBaHMSI TO3ULMIA B X0/1€ 00CYk/IeHUS U1 0OMEHa MHEHHSIMU.

OsJiaieHNe YHUBEPCAJIBHBIMH PeryIssTHBHbIMU 1eHCTBUSAMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JIEATEIHLHOCTH,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU Y4YEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX pElIeHUs C YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMHUECKUX PEAKIIHIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a |
CaMOOLIEHKHU.

MNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUs OTPAKaAOT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI O XWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa, POJM XMMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBIIUIEHUSI W KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJIHLHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelleHrsT TPAKTHUYECKUX 3a7ad M OKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATrarollne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJIIpHAsT Macca, MOJSIPHBIE O00BEM, YITEpOAHBIA  CKEJeT,
GyHKIIMOHATbHAS TPYyMNa, paguKan, H30MepHus, W30MEepbl, TOMOJIOTHYECKUN psid, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ M a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
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3BEHO, BEICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHMSI OpraHUYECKHX
BeuiectB A. M. bymiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHMSI, JIEKAIME B OCHOBE IOHHMMAaHUs
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJYyYCHUH U 0€301aCHOM HCIOJIb30BAHUYU BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
Y IIPaKTUYECKOM JIeATENbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTEPHBIC MPU3HAKH MOHITUH, yCTaHABINBAThH
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TOHATHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
IPEBpALCHUH OPraHNYEeCKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JUIsI COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OPMYIT OPraHUYECKUX BEIIECTB
U ypaBHEHMH XMMMUYECKMX PEAaKLMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB
JUIS WITFOCTPALMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABJIMBATh MPUHAJIEKHOCTh U3yUYEHHBIX OPraHUYeCKUX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIACCY/TPyNIe COCTUHEHUI
(YriaeBoJopobl, KHUCIOpOJ UM a30TCOACpXKAlUe  COEIMHEHMs, BBICOKOMOJIEKYJIPHbIE
COeIMHEHUs), JaBaTh UM Ha3BaHUs MO cuctemarnueckoil HomeHkiatype (IUPAC), a takxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMsI OTHEIbHBIX OPraHUYECKUX BEIECTB (STUJIEH, MPOIMUJIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHLEPHUH, (EeHOJN, (OpPMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHas KUCIJIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, INI0K03a, (GpyKTO3a,
Kpaxmall, [1eJUII0J1034, TJIULHH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJIbI XUMHUYECKOM CBSA3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BemecTB A. M. BytnepoBa ans 00bsCHEHHMs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu30BaTb COCTaB, CTPOCHHE, (QHU3NYECKHE U
XMMHYECKHE CBOWCTBA TUIIHYHBIX NIPEJICTABUTENIECH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyraaueH-1,3, MerwiOyraaueH-1,3, OeHzou,
METaHOJ, ATaHOJ, ITUJIEHTJIUKO/Ib, TJIMUEPUH, (PEHOJ, aleTalbJeru]l, MypaBbHHAsl U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUI003a, aMHUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEXKJIYy HMMH YPABHEHMSMHM COOTBETCTBYIOUIMX XMMHMUYECKHUX PEAKLIHUH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOpMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(HedTb, TMPUPOIHBIA Ta3, Yrojib), CHOCOOBI HUX MEpepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
IPOIYKTOB MEPEpadOTKHU;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJUTH BBIUUCIEHHUS 110 XUMHYECKUM YPaBHEHUSIM
(Macchpl, 00bEMa, KOJNMYECTBA HMCXOJIHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(OPMHPOBAHHOCTh YMEHH BJIAZIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/1aX HAYyYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHUMHUU IIPU M3YUYEHUM BEIIECTB U XUMHUYECKHX SIBJICHUUN
(HaOmrofieHHe, UW3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHbIX
C BEIIECTBAMU U X IPUMEHEHUEM;
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c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMHUUYECKON MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMHU IO BBIIIOJHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATE XUMHYECKUN SKCHEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYEHUE ITHIICHA U HU3YUYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JEHaTypanus O€lIKOB Ipu
HarpeBaHUU, IIBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHuu C BEIIEeCTBAaMU U JIAOOPATOPHBIM 00OPY/I0OBaHUEM, MPEJICTABISTh PE3YIbTaThl
XUMHYECKOr0 HJKCIepuMeHTa B (opMe 3almucu YpaBHEHUH COOTBETCTBYIOLIMX pEaKIUil u
(bopMyIHpOBaTH BBIBOABI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmarnuu, UHTEpHET U ApYyTUX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBWJIa JKOJOTUYECKU IIETIECO00pa3HOro
NOBE/IEHNUA B OBITY M TPYAOBOH [EATENbHOCTH B ILIEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpYyXarollel MpUPOAHON cpesibl, 0OCO3HaBaTh ONACHOCTh BO3AECHCTBMS HA >KUBBIE OPTaHU3MbI
onpeAenéHHBIX OpPraHMYeCKUX BellecTB, MoHUMas cMmbicn mnokaszarens [1/IK, mosicHaTe Ha
npuMepax crocoObl YMEHBIIECHUS U MPEIOTBPAICHHs] UX BPEIHOIO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUisl 00y4YarolUXCsl ¢ OIPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbS: YMEHHE IPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL  CIETBIX M CJIa0OBUAAIIMX OOYYAIOIIMXCS: yMEHHE HCIOJIb30BaTh pelbedHo-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumMudyeckux (popmyoi.

TEMATHYECKOE INTAHUPOBAHUE

HaumenoBan KoJunuyecTBo 4acoB

ue pas3iesioB DuiekTpoHHbIE (UG POBDbIE)
Bcer  KoHTpoabH IIpakTHYeck
U TeM o0pa3oBaTe/bHbIE Pecypchl
ble padoThI ne padboTsl
NPOrpamMmsbl

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH

11

IIpeamer
OpraHUYECKO

1 XUMUHU. https://academy-

content.apkpro.ru/lesson/a9f3d
191-5ele-4e24-ac02-
efb16fa49f6a

Teopus
CTPOCHUS 3 0 0
OpraHUYeCKU

X COeIUHEHUN
A. M.
byrtneposa
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Uroro mo pazneny 3

Pa3znea 2. YriieBoaopoanbl

https://academy-

91 ;ﬁiﬁoﬁz ) content.apkpro.ru/lesson/258d
dc06-ec23-473c-b3d7-
bl — aJIKaHbI M
Henpenenbubl
e https://academy-
92 YIIIEBOIOPOJT 6 content.apkpro.ru/lesson/4038
' bl: QJIKEHBI, 171e-4158-4bd1-ae98-
aJIKaJueHbl, 18dc1cfb9399
AJIKHBI
Apomartuygeck https://academy-
93 ue ) content.apkpro.ru/lesson/d86d
yTJIEBOIOPO/ 7d00-d5b4-491d-aded-
bl c3ddal9feefs
[IpupoaHbie
HNCTOYHUKHA
2.4 YTJIEBOJIOPO 3 https://lesson.edu.ru/04/10
OB U UX
nepepabdoTka
Wroro mo pazneny 13

Pa3nen 3. Kucioponconep:kanie opranndecKue CoenHeHHs

https://academy-
31 CrupThl. 3 content.apkpro.ru/lesson/5439
' denon c18b-7440-4b6f-bf84-
c04fad71694f
ﬁzggzziz'e https://academy-
39 CHCIIOTEL . content.apkpro.ru/lesson/8664
CrOXHLLE b319-0ba3-4945-b076-
cb7ae5858b90
3¢upsl
https://academy-
33 Vrnesoms! 3 content.apkpro.ru/lesson/709c

e43a-deb6-4281-963b-
01d2e212d4d0
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Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue oOpraHnyecKkue coeIuHeHus

13

https://academy-

A .
» AMHHH ] content.apkpro.ru/lesson/0c60
. MH};{GOKHCHO 8a59-4c69-4481-839%€-
Th1. Benku 9205f201b73e
Hroro 1o pasaeny 3

Pazaea S. BbicokomoJieKky/JIIpHbIe COeUHECHUSA

IImacTMaccsl.
5.1 Kayuyxun.
Bomnokna

Hroro no pazneny

https://lesson.edu.ru/04/10

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Xumus, 10 xknace/ 'abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEpHOE 00IIECTBO

«3narensctBO «IIpocBemenue»,2021 r

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Xumus(06a3zoBblitypoBeHb). Peanusanus o0pa3oBaHus: METOIMYECKOE TOCOOHE IS yUUTENs /

Kasepuna A. A., [Inuyruna I'.B.; nox pen.I'. B. [Tnuyrunoi. M. : ®I'BHY «MHcTtutyT cTparerun

pa3BuTHs obpazoBanusi PAOy», 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

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