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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa Mo XuMHHM Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHus paszpaboTaHa Ha
ocHoBe @denepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanun», TpeOOBaHWUK K pe3yiabTaTaM OCBOCHHUS (enepanibHOW 00pa3oBaTEIbHON
nporpammsl cpennero oomiero odpaszosanus (POII COO), npencraBnenusix B dGenepaibHOM
rocyaapcTBeHHOM oOpazoBateinbHOoM cTanaapre COO, ¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro npeaMera «XuMus» B 00pa3oBaTelibHbIX opraHuzanusx Poccuiickoit deneparum,
peanu3ylonx OCHOBHBIE 00pa3oBaTelIbHbIE NPOrPAMMBI, M OCHOBHBIX IOJIOKEHUHN
«Ctparerun pa3Butusi BocnuTanus B Poccuiickoii ®enepauuu Ha nepuoxa ao 2025 ropa»
(Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJIOB K pa3paboTKe MNporpaMMmbl IO XUMHUHU, K OIpeAeNIeHUI0 oOIen
CTpaTerud OOYy4YeHHUs, BOCIUTAHUS M PA3BUTUA OOYYaIOIIMXCA CPEJACTBAMU Y4eOHOIO
npeamera «Xumus» s 10—11 kimaccoB Ha 0a30BOM YPOBHE COCTABUIIM KOHIIENTyaJlbHBIC
nonoxkeauss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IIE€JIeH, COJAEpKaHMs, PE3yIbTaTOB
00yueHuUs U TpeOOBaHUH K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

XuMHuueckoe oOpa3oBaHHE, TIOJYy4yaeMO€ BBITYCKHUKaAMHU  0011e00pa3oBaTeIbHON
OpraHu3alliM, SIBIAETCS HEOThEMJIEMOW dYacThl0o UX oOpasoBaHHOCTH. OHO CIYXHUT
3aBEPILIAIOIINM 3TAOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOUYEBBIX
IEHHOCTEHW, MPUCYIIMX IEJOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHHUs. OTH IEHHOCTU
KaCaroTCsl TTO3HAHUS 3aKOHOB MPUPO/IbI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTYPhI
YeJIOBEKa, a TaKXKE JKOJIOTMYECKM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3/0POBBIO U
npuponHoi cpene. Peamusyercss xumuueckoe oOpa3oBaHMe OOYy4YalOIIMXCSl Ha YPOBHE
cpeaHero o61miero odopa3oBaHus Cpe/ICTBAMU y4eOHOTrO MpeaMeTra «XHUMHsS», COJIepKaHUE U
MOCTPOEHUE KOTOPOrO OINpPEAENCHbl B MPOrpaMMe MO XUMHUU € YYETOM cneuupUKd HayKd
XUMUH, €€ 3HAUYCHUS B TO3HAHUU MPUPOJLI M B MaTePUATBHON >KMU3HU OOIIECTBA, a TAKXKE C
y4€TOM OONIMX IIeJIe M MPUHITUIIOB, XapaKTEPHUIYIOIINX COBPEMEHHOE COCTOSHUE CHCTEMbI
cpeaHero oomiero oopazosanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO POJb B COBPEMEHHOM
MBWIN3ALIMK, B CO3IaHUU HOBOM 0a3bl MaTepHaibHOW KyJIbTyphl. OHa BHOCUT CBOM BKJIAJl B
dbopMHpOBaHHE  PAIMOHAIBHOTO HAYYHOTO  MBIIUIEHUSA, B  CO3JaHHE  IEJIOCTHOTO
MPEACTaBICHUST 00 OKPYXKAIOIIEeM MHUPE KaK O €AMHCTBE MPHUPOIBI M UYEIOBEKa, KOTOPOE
dbopmHpyeTCss B XMMUHM HA OCHOBE MOHMMAaHHUS BEUIECTBEHHOT'O COCTaBA OKPYKAIOLIEro MUPA,
OCO3HaHUSl B3aMMOCBSI3U MEXJYy CTPOCHHEM BEIECTB, UX CBONCTBAMH U BO3MO>KHBIMHU
00J1aCTMU TPUMEHEHU .

TecHO B3auMOJEHCTBYS C JpPYrUMH €CTECTBEHHBIMHM HAayKamMH, XHUMHSl CTaja
HEOTHEMJIEMON YacTbI0 MHPOBOHM KYJBTYPhl, HECOOXOIUMBIM YCJIOBHEM YCIICITHOTO Tpyaa U
KU3HU KaxJ0ro ujieHa oomiectBa. CoBpeMeHHasi XMMUS KaK HayKa CO3HMaTeNbHas, Kak HayKa
BBICOKMX TE€XHOJIOTHH HaIlpaBjeHa Ha pelIeHHe T00aNbHbIX MPOOJIEM YCTOMUYUBOTO pa3BUTHUS
YEJIOBEYSCTBA — CBHIPhEBOM, DHEPreTHUYCCKOM, IMHIIEBOM, SKOJOTHYSCKOW OE30MMacCHOCTH H
OXpaHbl 3710POBBSL.

B cootBeTcTBUM ¢ OOLMMHU LENSIMU U NPUHIMIIAMU CPEAHEro OO0IIero oOpa3oBaHUs
coaepkanue mnpeamera «Xumus» (10-11 kmaccel, ©0a30BbIH  ypOBEHb HU3Y4YEHUSI)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJbTYPHYI0 MOATOTOBKY OOYyYarOIIMXCA,



HEOOXOIUMYIO UM JUIsl BHIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIICIIHOTO BKIIOUEHHUS
B KU3Hb COLMYMa, TPOJOJDKEHHUS OOpa3oBaHUWS B PA3IUYHBIX O0JACTSIX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocraBnsitomiuMu  TipeiMeTa « XUMHs SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» U «OOImas U HeopraHuyeckas XHMHsS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAaHUW MO HEOPTaHMYECKON XUMUU (C
BKJIIOYCHHEM 3HAHUW U3 OOIIEH XMMHHM) U OpPraHM4ecKod Xumuu. DopMUpOBaHUE JTaHHOU
CHUCTEMbI 3HaHUH MPU U3YyYEHUU TpeIMeTa 00eCreynBaeT BO3MOKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMUX MOHSTHM, 3aKOHOB M TEOPUI XUMHH.

CrpykTypa conepxkanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKass XUMHsS» CHOPMHUPOBAHA B MPOTPpaMME IO XMMHUU HA OCHOBE CHCTEMHOTO
MOIX0/Ia K M3YYEHHUIO y4eOHOTO MaTepuajia M OOYCIOBJICHA HMCTOPHYECKHM OOOCHOBAHHBIM
pPa3BUTHEM 3HAHUI Ha ONPENEIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4eCcKOn
XUMUH BEHIECTBA pPACCMATPUBAIOTCA HAa YPOBHE KIACCHYECKONM TEOPUU CTPOECHUS
OpPraHMYeCKUX COCIUHEHUH, a TaKXKe Ha YPOBHE CTEPEOXHUMHUYECKHMX U AJICKTPOHHBIX
IIPEICTABICHUN O CTpOeHUH BenlecTB. CBeeHus 00 N3y4aeMbIX B Kypce BEUIECTBAX JAIOTCS B
Pa3BUTUH — OT YTJIEBOJOPOJIOB JI0 CJIIOXKHBIX OMOJIOTHYECKU aKTUBHBIX coequHeHuil. B kypce
OpraHUYEeCKON XMMHHU MOTYYaloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIErO
00pa3oBaHMs MEPBOHAYAIBHBIC MPEJICTABICHUS O XUMUYECKON CBSI3H, KJIacCU(PUKAIMOHHBIX
MpU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HUX CTPOCHHUS, O XUMHUYECKOU
peaKuuu.

[Tox HOBBIM YTJIOM 3peHHUS B MpeaMeTe «XUMHsS» 0a30BOr0 YpOBHS paccMaTpUBAETCS
U3YYCHHBI Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHMsI TEOPETUYECKUM MaTepual u
(bakTOoJIOTHYECKUE CBEICHUS O BEIIECTBAX U XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as ¥ HeopraHuYeckas XUMMHUsD 00ydarouUMCcs MPEA0CTaBIIAETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOAUYECKOTO 3aKOHA C OOLIETEOPETUYECKHX M METOAOJOTUYECKUX IMO3HIIMM,
riIy0’ke TOHSTh MCTOPUYECKOE M3MEHEHWE (PYHKIIMH STOTO 3aKOHAa — OT 00oOmIaromen 1o
O0OBACHSIONIEH U MPOTHO3UPYIOIEH.

Envnas cucrtema 3HaHMI O BaXKHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHUH, a TaKKe O XHMHUYECKMX pEaKIUsIX, HUX CYIIHOCTU U 3aKOHOMEPHOCTSIX
npoTeKaHus gonoyHsercs B Kypcax 10 u 11 knaccoB anemMeHTamMu cofepKaHus, UMEIOIIUMHA
KyJbTYPOJIOTHYECKUN M TPUKIATHOW XapakTep. DT 3HAHUA CIOCOOCTBYIOT TMOHUMAHUIO
B3aMMOCBSI3M XUMHUU C JAPYTUMH HayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEIbHOW H
MPAKTUYECKON NIEATETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOIECCY
TBOpPYECTBA B 00JIaCTH TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBIITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO U TUYHOCTHO 3HAYMMBIX MPOOIEMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIIMBATh HH()OPMAITUIO U TIPUMEHSTH €€ /ISl IOTIOJTHEHUS 3HAaHUH, peIleHUs
WHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX 3a/1a4. B 11enomM conepkanue
y4eOHOro npeaMera « XuMUs» TaHHOTO YPOBHSI U3yUYE€HUSI OPUEHTUPOBAHO Ha (HOPMUPOBAHUE
y 00ydYarommxcsi MUPOBO33PEHYECKOM OCHOBBI ISl TTOHUMaHUS (UIOCO(CKUX HUACH, TaKUX
KaK: MaTepHaIbHOE €IUHCTBO HEOPTaHMYECKOT0 U OPraHMYecKOro Mupa, 0OyCIOBICHHOCTh
CBOWCTB BEIIIECTB UX COCTABOM U CTPOCHUEM, MO3HABAEMOCTH MPUPOAHBIX SBJICHUU MYyTEM
HKCIIEPUMEHTA W PEUICHUS MPOTUBOPEUYUM MEXIy HOBBIMU (aKkTaMH U TEOPETUYECKUMHU



IPEANOChUIKAMHU, OCO3HAHHWE POJM XMMHH B PEUICHUH 3KOJOTMYECKHX MpoOJieM, a TaKxKe
npobsieM cOepekeHUs PHEPTeTUYECKUX PECYPCOB, CHIPbs, CO3/IaHUs HOBBIX TEXHOJIOTUH H
MaTepUasoB.

B mnnane pemieHusi 3a7ad BOCIMTAHUS, Pa3BUTHUS U COLMAIMA3AIMU OOYy4YarOIIUXCS
INPUHATHIE MPOTPAMMON MO XMMHUU TMOAXOJAbl K ONPENEICHUIO COJIEPKAHUS U TMOCTPOCHUS
npeaMeTa IpeaycMaTpuBaoT (GOPMHUPOBAHHE YHUBEPCAIBHBIX YU€OHBIX ACHCTBHIA, UMEIOIINX
0a30BO€ 3HAYCHHE IS PA3TUYHBIX BUJOB IEATEIBLHOCTHU: PELICHHUS MpoOeM, TOUCKa, aHaIn3a
u o0paboTku uHGOpPMAIUU, HEOOXOIUMBIX JUISI MPUOOPETEHHUS OIbITa MPAKTUYECKOW U
UCCJIeI0BATENHCKON JEATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B MO3HAHUM XUMUHU.

B npakTuke npenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHuUsl, TaK
U Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, MpPU OINPEACTICHUH COAEPKATEIbHOM
XapaKTePUCTUKHU IIeNieH HM3ydeHUs MpeaMeTa HalpaBICHHEM MEePBOCTENEHHOW 3HAYMMOCTHU
TPaJIULIMOHHO TPHU3HAETCS (POPMHUPOBAHME OCHOB XHMHUYECKOM HAyKH Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOW AESITENbHOCTH 4YeJIOBEKa M Kak OJHOTO W3
KOMIIOHEHTOB MHPOBOW KyJNbTypbl. C METOOWYECKOW TOYKM 3PEHUS TaKOW MOIXOA K
OTIpEICTICHUIO TeJIeH N3YUYEeHUS MIPEeIMETa SBISICTCS BIIOJIHE OMPaBIaHHBIM.

CornacHO aHHOW TOYKE 3PEHHUS TIaBHBIMU IENISIMUA M3Y4YEHUS TMpenMera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBasitoTCs:

e (opMHUpOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUM KakK BaKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOH JIeXkKaT KJIIOUEBbIE NOHSITHUS,
(GyHaMEHTaJIbHbIE 3aKOHBI U TEOPUM XHMHH, OCBOCHHE 53bIKa HAyKH, YCBOCHHUE U
NOHMMAaHHE CYIIHOCTH JOCTYMHBIX OOOOIIEHHH MHPOBO33PEHUECKOTO Xapakrepa,
O3HAKOMIJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS;

e (dopMmupoBaHHE U Pa3BUTHUE MPEICTABICHUA O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX peakUui, HEOOXOAUMBIX JJIsi MPUOOPETEHNUs YMEHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUI, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKON
1 IOBCEIHEBHOM KU3HU,

e pa3BUTHE YMEHHUW U CMOCOOOB MACSATENLHOCTH, CBS3aHHBIX C HAOMIOJCHUEM W
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOACHHEM IMpaBmWil 0e30MacHOTro
oOpalleHusl ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, coaepskaTenbHas XapakTepUCTUKa LieJeil U 3a/1a4 U3yuyeHus peMeTa B
mporpaMMe MO0 XHUMHHM YTOYHEHAa M CKOPPEKTHpPOBaHA B COOTBETCTBUHM C HOBBIMHU
IPUOPUTETAMHU B CUCTEME CpelHero obmiero oopazoBanusi. CeroaHs B MPENOAaBaHUA XUMHUU
B OoJbllel CTeNeHW OTHAETCs MPEANOYTeHHE MPAKTHYECKONM KOMIIOHEHTE COJep KaHUs
oOy4deHHusi, OpPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBINIYCKHHKA 0O0II€00pa3oBaTEIbHON
OpraHM3aliH, BIAJCIONIEr0 He HAOOPOM 3HAHMM, a PYHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh
crocobamMu U YMEHUSIMU aKTUBHOTO TIOJyYEHUS 3HAHWH U IPUMEHEHUS UX B PEaTbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHHH TMpeaMera «XHUMHs» JOMHUHHPYIOIIEe 3HaueHue
IpUOOPETAIOT TaKUe 1eJU U 331a4H, KakK:

amantanus oOOydYaromIMXCs K  YCIOBUSM JMHAMUYHO  Pa3BUBAIOLIETOCS  MHpA,
dbopMHpOBaHWE WHTEUIEKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,



COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHCHUEM;

dbopmupoBaHUe Yy OOYy4YAIOIMMUXCSA KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIH ),
UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE /I pPa3IUYHbIX BUAOB JIEATEIbHOCTH: PpEIICHUS
npoOJieM, TOMCKa, aHajdu3a U o0paboTKKM MHEGOPMAILMH, HEOOXOIUMBIX [JIsi MPHOOPETESHUS
OTIbITA JESATEIBHOCTH, KOTOpPAsl 3aHUMAeT BAKHOE MECTO B TMO3HAHUU XMMHH, a TAKXKE IS
OIICHKA C TO3MUIMH DKOJOTHYECKOM O€30macHOCTH XapakTepa BIWSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPENY;

pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
o0yyJaroumxcsi: CrocoOOHOCTH CaMOCTOSITEIBHO MPHUOOpETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBHM  C  JKM3HEHHBIMH  IOTPEOHOCTSAMH,  HWCIIOJNB30BAaTh  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJOTUW IS TOMCKA W aHajdu3a y4eOHOW M HAyIHO-TIOMYJISPHOMN
uH(OpPMAIUU XUMHYECKOTO COJICPIKAHMS;

dbopMupoBaHUEe ¥ pPa3BUTHE Y OOYYaAIOIMIUXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIIJICHUS, HAOIIOAATEIPHOCTA, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO
HEO0OXOMMBI, B YACTHOCTH, TIPH IUIAHUPOBAHUH U TIPOBEICHUA XUMHUIECKOTO IKCIIEPUMEHTA;

BOCITUTAaHHWE y OOydJaroIMUXcsd YOSKIEHHOCTH B TyMaHUCTHYECKON HAIPAaBICHHOCTH
XUMHUHM, €€ BaXXHOM pOJM B pEHICHUWU TJI00aJbHBIX TPOOJIEM  paIlMOHAIBHOTO
MPUPOAOIIOIH30BAHUS, TOMOTHEHUSI SHEPTETUUECKUX PECYpPCOB M COXPAHEHUs MPUPOJIHOTO
paBHOBECHsI, OCO3HAHHUS HEOOXOAMMOCTH OCpEKHOTO OTHOIICHHWS K TIPUPOJEC M CBOEMY
3I0POBBIO, a Tak)Kke MPUOOPETEHUS OIMbITa WCIOJB30BAaHUS TIOJYYCHHBIX 3HAHWUW IS
MPUHATHUS TPAMOTHBIX PEIICHUM B CUTYaIUAX, CBA3aHHBIX C XUMUUECKUMU SIBIICHUSIMU.

B yueGHOM maHe cpeaHero o0miero oopazoBaHus mpeaMeT «XuMus» 0a30BOro ypoBHS
BXOJIUT B COCTaB MPEAMETHON 0051acTh « ECTeCTBEHHO-HAYYHBIE MTPEAMETHIY.

OO01Iee 9nCIO 9acoB, OTBEACHHBIX JJI M3YYCHHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
ob1iero obpazoBaHus, coctariseT 68 yacos: B 10 knacce — 34 ygaca (1 yac B Hegeno), B 11
kiacce — 34 Jaca (1 yac B Hezeno).

COIAEPKAHUE OBYUYEHUSA 10 KJTIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpeagMeT opraHM4ecKorM XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYUYECHUU
HOBBIX BEHIECTB M MaTepuaioB. Teopus CTpPOEHHUS OpPraHMYECKUX coeauHeHuid A. M.
bytnepoBa, e€ ocHoBHbie ToNOXKeHUS. CTPYKTypHBIE (DOPMYIJIBI OPraHUYECKUX BEIIECTB.
['omonorus, nzomepusa. XuMUYECKasi CBA3b B OPTaHUYECKUX COCIMHEHUSIX — OJWHAPHBIC U
KpaTHBIE CBS3H.

[IpencraBnenne o  kiaccuukanMu  OpraHWYECKHX  BemecTB. HomeHkmarypa
OpPraHMYeCKUX COCIUHEHUN (CUCTEMaTH4YecKas) W TPUBUAIbHBIE HA3BaHUS BAXKHEUIINX
MPEICTABUTEINIEN KIIACCOB OPTraHUYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METO/IBI U3YUYEHHUS BEMIECTB U MX MPEBPALLICHUI: 0O3HAKOMIICHUE C
o0Opa3iiamMy OpraHuYeCKUX BEIIECTB U MaTEepUalaMH Ha UX OCHOBE, MOJICIUPOBAHUE MOJIEKYI



OpraHUYeCKUX BEILIECTB, HAOMIOACHUE U OMNHUCAaHUE JAEMOHCTPALMOHHBIX ONBITOB 10
NPEBPALICHUIO OPTraHMYECKHX BEIIECTB NpU HarpeBaHuM (IUIaBleHHWE, OOYIJIMBaHUE H
TOpEHUe).

YriaeBoaopoanbl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHUM psiA. MeTaH M 3TaH — NpOCTEHIIne
NPEICTAaBUTENIN aJIKaHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBa (peakiuu 3aMelieHUs U
TOpPEHNs ), HAXOXKAECHUE B IPUPOJIE, TOITYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUN Psifl. DTUIICH U MPONUIIEH — MPOCTEUILINE
MPEICTaBUTENIN AJIKEHOB: (DM3MYECKUE M XUMHUYECKHE CBOWCTBA (pEaKIUH THUIPUPOBAHMS,
raJIoreHUPOBAHUS, TUAPATALIMN, OKUCICHUS U TOJTUMEPHU3alliN), TIOJIyYeHHE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaXKHEUITNE XUMHUECKUE
cBoMcTBa (peakuus nonuMmepusanun). [lonydyeHne CHHTETHYECKOTO KaydyKa U pE3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psiA. AUETHIEH —
OPOCTEHIINN MpeACTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (peaklUMH TUJIPUPOBAHMS, TAIOTEHUPOBAHUS, TUAPATALUNA, TOPEHHUS), TIOJyUYEHUE U
IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, GU3MYECKHE M XUMHUUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS U HUTPOBAHUS), MOJyYEeHUE W TpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuiecKue ceoucmea (peakyuu 2ai02eHuposanus U HUMpo8arus), noiydeHue
u npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHYecKkas CBSI3b MEXAY YIIEBOJIOPOIAaMH,
MIPUHAJIEKAITUMHA K PA3IUYHBIM KJIACCaM.

[TpuponHble HCTOYHUKHU YTIIEBOAOPOA0B. [IprpoaHbIil ra3 1 nomyTHbIe HEPTSIHBIE Ta3bl.
Hedts u e€ mpoucxoxnenue. CrnocoObl mepepaboTku He(TU: TEperoHka, KPEKUHT
(TepMUYECKH, KaTaTUTHYECKUI), upou3. [IpoayKkTel epepaboTKu HEPTH, UX TPUMEHEHUE
B ITPOMBILIUIEHHOCTH U B ObITY. KaMEHHBIHN yroJib ¥ MPOJIYKThI €r0 NepepadoTKu.

DKCIEPUMEHTAIBHBIE METOIBI U3YUYEHHUS BEIIECTB U MX MPEBPALLICHUN: O3HAKOMIICHUE C
oOpa3uamMu IUIacCTMacc, KayyykoB M pe3uHbl, Koiekuuu «Hepts» u  «Yrouby,
MOJEIUPOBAHUE  MOJIEKYJ]  YIVIEBOAOPOAOB W  TAJIOI€HONPOU3BOIAHBIX, IPOBEICHUE
IPaKTUYECKON paOOThI: MOTYYEHUE ITUICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnrble 3agaun.

Bbluncienuss Mo ypaBHEHUIO XMMHUYECKOM peakuumu (Macchl, 0o0bEMA, KOIMYECTBA
UCXOJHOTO BEIEeCTBA WM MPOAYKTa pEaklUUU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB WIH IPOJTYKTOB PEAKLIUH).

Kuciopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METAHON W 3TAHOJN: CTPOCHHE, (UBHUECKUE U
XUMHUYECKHE CBOMCTBA (PEAKLUU C AKTUBHBIMU METAJJIAMU, TaJJOT€HOBOJAOPOIaMH, TOPEHUE),
IpUMEHEHHE. BomOpoaHbIe CBSI3M MEXAY MOJIEKYyJaMH CIHAPTOB. JleMCTBME METaHOJA WU
3TaHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaToMHble CHHUPTHI. ODTUJIEHIJMKOIbL W TJIMIEPUH: CTpOEHUE, (U3UYECKHUE WU
XUMHUYECKHE CBOMCTBA (B3aUMOICHCTBUE CO IIEIOYHBIMU METAJUIAMH, KAU€CTBEHHAS PEaKIIUs
Ha MHOTOaTOMHbIE COUpPTHI). [leficTBHe Ha opraHu3M 4enoBeka. [IpuMeHeHue rMiepuHa U
TUIICHIJIUKOJISL.




®deHoJ: CTpOEHHE MOJIEKYJbl, (PU3MYECKHEe M XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue genomna.

Anpneruapl U xemowusi. DopManbIETH, aleTalbIerui: CTpoeHHe, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (pEaKlMM OKUCIEHUS M BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIIHH),
MOJIy4eHHUE U IIPUMEHEHHE.

OIHOOCHOBHBIE TPE/IE/IbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsI U YKCYCHAsI KUCIIOTHI:
CTpoeHHE, (U3NYECKUE W XUMHUYECKHE CBOMCTBa (CBOWCTBaA, OOIIME i Kjacca KHUCIHOT,
peakuus 3Tepudukanun), nojsydeHue u npuMenenure. CTteapruHOBas M OJIEMHOBAs KUCIIOTHI
KaK MPEeACTaBUTEIN BBICHIMX KapOOHOBBIX KUCIOT. Mblja Kak COJU BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ICUCTBHE.

Crnoxubie 3QUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Mapoin3 cIoKHBIX 3(UpOB.
Kupsl. 'mnponus xupos. [Ipumenenue :xkupoB. buonornyeckas poJib )KUPOB.

VYrneBoasl: cocTaB, KiaccuuKanus yriieBoAaoB (MOHO-, M- U MoJMcaxapusl). I moko3a
— IPOCTEUIINN MOHOCAXapua: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE
cBoMcTBa (B3ammojeincTBue ¢ rugpokcuaoMm Meau(ll), okucnenne aMMHauHBIM pPacTBOPOM
okcuna cepeodpa(l), BoccTaHOBIEHUE, OpOXKEHUE TJIOKO3bl), HAXOXKJACHUE B MPHUPOJE,
pUMEHEeHHE, Orosorndeckas poib. @orocunte3. OpykTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemironosa kak npupoHbie noiaumepsl. CTpoeHue Kpaxmania | HEeJUTI0I03bI.
dusnueckre U XMMUUYECKHE CBOMCTBA Kpaxmaia (THUIpOIN3, KaueCTBEHHAs! PEAKIIMS C HOJIOM).

OKCTepUMEHTAIbHBIE METO/Abl M3YYEHHUs BEIIECTB M WX IMPEBPAIICHMIA: MPOBEICHUE,
HAOO/ICHNE W OMHCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHMPTOB, KaueCTBEHHBIC
peakiy OJHOATOMHBIX CIHUPTOB (OKUcIeHUEe dTaHosna okcuaoMm meau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBre rmiepuHa ¢ ruapokcunom menu(ll)), anpaerugoB (oxuciaeHue
aMMUa4YHbIM pacTBopoM okcuaa cepedpa(l) u rumpoxcumom wmenu(ll), B3ammonericTBue
KpaxMajia ¢ HOJOM), MPOBEICHHE MPAKTUUYECKOW pabOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHUIO XMMHMUYECKOM peakuumu (macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIEeCTBA WM MPOAYKTa PEaKIMH IO W3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJTHOTO M3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINHN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTBI Kak aM@OTepHble OpraHHYecKue coeAuHeHus. DPuznyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha TNpuUMepe IHLKHA). buonmormyeckoe 3HaueHue
aMUHOKHCIOT. [lenTumb!.

benku kak MpUpPOJHBIE BHICOKOMOJCKYISIpHBIE coequHeHus. [lepBuduHas, BTOpUYHAS U
TpeTU4YHasi CTpyKTypa OenkoB. XHUMHUECKHE CBOMCTBa OEJIKOB: THUIPOJIM3, JE€HATypalus,
KayeCTBEHHbBIC PEAKIIMH Ha OCJIKH.

OKCIepUMEHTANIbHBIE METO/Ibl U3YUEHHUS BEIIECTB M HX IMPEeBpALICHUI: HaOI0IeHUEe U
OMHCaHWEe JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OCNKOB NMpU HArpeBaHWM, I[BETHBIC
peakiuu OeKoB.



BbicokoMouieKy/IsIpHbIE COeTMHEHUSI

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIWHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIUMEPHU3ALUHU, CPEAHSSI MOJEKyJspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHUM — MOJIMMepU3aIis U MOJUKOHICH Al

OKcrnepUMEeHTAIbHbIE METO/IbI U3yUEHHUS BEILIECTB U X MPEBPAIlCHHI: 03HAKOMIICHHUE C
oOpa3amMu NpUpOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYYKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXIpeaMETHBIX CBSI3€H MpU M3ydYeHUH opraHudyeckol xumuu B 10 kimacce
OCYUIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUN, TaK U
MOHATUH, SIBJISIOMUXCS CUCTEMHBIMH JUISl OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TMOHITHS: SIBICHHE, HAyYHBIM (akT, TUIOTe3a, 3aKOH,
TEeOpusl, aHajIu3, CHHTE3, KiacCUpUKalMs, MEePUOJUYHOCTh, HAONIOJAEHUE, W3MEpPEHHUE,
HKCIEPUMEHT, MOJCIUPOBAHHUE.

®dwuszuka: marepus, SHEpPrusi, macca, aToM, DSJEKTPOH, MOJIEKyJa, SHEPTeTUYCCKUI
YpOBEHB, BEIIECTBO, T€NO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PHU3NIECKIE BETUINHBI U
CIMHMIIBI UX U3MEPEHUSL.

buonorus: kinerka, opraHusm, Ouocdepa, oOMeH BELIECTB B OpraHu3Me, (OTOCUHTES,
OMOJIOTUYECKU aKTUBHBIC BelIecTBa (O€IKHU, YIIeBObI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOIBI, TIOJIE3HBIE HCKOMIAEMBbIE, TOTLITUBO, PECYPCHI.

TexHOoNoTHs: THIIEBBIC TMPOAYKTHI, OCHOBBI PAIMOHATBHOTO TUTAHUS, MOIOIIHE
CpelCcTBa, JIEKAPCTBEHHBIE W KOCMETUUYECKHUE TperapaThl, MaTepuaibl U3 HUCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMHUECKU 3ieMeHT. AToMm. Sapo aroma, H30TONBL. JIEKTPOHHAs O00OJOYKA.
DHepreTHYecKre YpOBHH, IOAYpPOBHH. ATOMHBIE oOpOWTanu, S-, P-, - DICSMEHTHI
OcoOeHHOCTH pachpelielieHus JIEKTPOHOB IO OpOUTAIIM B aToMax 3JIEMEHTOB IEPBbIX
YETBIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypalHsi aTOMOB.

[Tepuonnueckuii 3akoH u lleprommueckas cucrema xuMudeckux snemMeHtoB . .
MengneneeBa. CBs3b NEPUOIUYECKOrO 3akoHa M Ilepuonnyeckoid CUCTEMBI XHMHYECKHX
sanemeHToB [[. . MeHeneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XMMHMYECKHUX 3JEMEHTOB M 00pa3yeMbIX HMH MPOCTBIX U CIIOXKHBIX
BEILIECTB 110 TPyNIIaM U NEpUOJaM. 3HaYEHNE NMEPUOJNYECKOTO 3aKOHA B PA3BUTUN HAYKH.

Crpoenue BemecTBa. XHUMHUYEcKash CBs3b. Buipl XUMHUECKOW CBs3M (KOBaJEHTHas
HEMNOJISIpHAs U TMOJIApHAs, HOHHAs, MeTaJInueckas). MexaHu3Mbl 0Opa3oBaHMs KOBAJIEHTHOM
XUMUYECKOH CBsI3U (0OMEHHBIN U IOHOPHO-AKIENTOPHBIN). BogopoaHas cBs3b. BameHTHOCTS.
DIIEKTPOOTPULATENBHOCTh. CTENneHb OKUCIEHUA. IOHBI: KATUOHBI U AaHUOHBI.



BemiecTtBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellleCTBA. THUIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEILECTB OT THIIA
KPUCTAUINYECKOU PEIIETKHU.

[lonatne o aucnepcHbIX cucTteMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE.

Knaccudukanuss HeopraHmdeckux coeauHeHuid. HomeHknaTypa HEOpraHMYECKUX
BEILIECTB. ['eHeTHYECKasl CBsA3b HEOPraHMYECKUX BEILECTB, MPUHAMICKAIUX K PA3TUYHBIM
KJIaccam.

Xumuueckas peakuus. Krnaccudukaiuss XMMUYECKUX pEaklMid B HEOPraHUYECKOW WU
OpPraHMYeCKOM XHMHUHU. 3aKOH COXPAaHEHUs MAacChl BEUIECTB, 3aKOH COXPAHEHUS U
MpEBpAIEHUS SHEPTUU NP XUMUYECKUX PEaAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3iuuHbIX (pakTopoB. OOpaTHMbIe peakivu.
Xumuyeckoe paBHOBecHe. DaKTOphI, BIUSIOMIME HA COCTOSHHE XUMHUYECKOTO pPaBHOBECHS.
[Tpunuwun Jle Hlarenbe.

OnekTponutnueckas aucconuanus. CuibHble U cllabble JIeKTposuThl. Cpesa BOJIHBIX
pPacTBOPOB BEIIECTB: KUCasi, HEUTpaabHas, EJI0UYHAs.

OKUCIUTETLHO-BOCCTAHOBUTEIILHBIE PEAKITUU.

DKCIEpUMEHTAIBHBIE METO/bl M3YUYEHHS BEIIECTB M UX MPEBPAIICHUN: JEMOHCTpALIUS
tabmui «[lepuonuueckast cucrema xumuyeckux annemeHTtoB [I. M. MenneneeBa», uyueHue
MOJIeIel KPUCTAIUIMYECKUX PEHIETOK, HAOIIOJICHUE M ONUCAHUE JEMOHCTPAIMOHHBIX H
Ja00paTOPHBIX OMBITOB (Pa3ioKEHHE MEPOKCHAA BOAOPOJAA B MPUCYTCTBUU KaTalld3aTopa,
ONPENEIICHUE CPEIbl PACTBOPOB BEILIECTB C MOMOILBI) YHUBEPCAIBHOTO MHIUKATOPA, PEAKIIUH
MOHHOTO OOMEHa), IPOBEICHUE MPAKTUYECKON paboThl «BnusHue paznuyHbiXx (aKTOpPOB Ha
CKOpPOCTb XMMHUYECKOUN pPEAKIIUN.

Pacuérnrble 3agaun.

Pacuétel 1o ypaBHEHUSIM XUMHUUYECKUX pEaKIui, B TOM YHUCIEC TEPMOXUMHUYECKHUE
pacy€Thl, pacu€Thl C UCMIOIB30BAHUEM MOHATHS «MACCOBAs J10J151 BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxxenue HemetamioB B Ilepuonnueckoll CHCTEME XHMHYECKHUX
snementoB JI. . MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTponusi HEMETAUIOB (Ha TpuMepe Kuciopona, cepbl, ¢ochopa u
yriepoaa).

XUMHYECKHE CBOWCTBA BAXKHEWIIIMX HEMETAJIOB (TaJIOT€HOB, CEphl, a30oTa, (ocdopa,
yriepoga MU KpPEeMHHSI) M HUX COCIUHEHUH (OKCHIOB, KHUCJIOPOICOACPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCTUHEHUM ).

[IprumeHeHne BaXKHENUIIINX HEMETAJUIOB U UX COCAUHECHUM.

Meramisl. [lomoxenne meramoB B [lepuogmyeckoil cucrtemMe XMMHUYECKUX JJIEMEHTOB
. U. MenneneeBa. OCoOOCHHOCTH CTPOCHUSI DJIEKTPOHHBIX OOOJIOYEK aTOMOB METALIOB.
OO6mue ¢usnueckre cBoiicTBa MeTaioB. CrlaBbl METaUIOB. DJNEKTPOXUMUYECKUM Pl
HaNpsHKEHUM METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAUIOB (HATpUM, Kanuil, KajdblUid, MarHuu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHEHUI.

O61mue crocoObl mosyuyeHus MeTayioB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE.



OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHS BEIIECTB M WX [PEBPALLCHHUI: H3y4YCHUE
KOJUIeKITMU «MeTayuibl M CIUIaBb», 00pa3OB HEMETAIIOB, PEIICHHE SKCIEPUMEHTAITBHBIX
3amad, HAONMIOJCHWE W ONHCAaHWUE JIEMOHCTPAIIMOHHBIX U  JIA0OPATOPHBIX  OMBITOB
(B3aUMOJICHCTBHE TUIPOKCHUIA AIFOMUHUS C pacTBOPaMHU KHUCJIOT U IIEJIo4Yed, KaueCTBEHHbIE
peakiMy Ha KATUOHBI METAIJIOB).

Pacuérnsle 3anaun.

Pacuétbl mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKLUU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB UMEET MIPUMECH.

XuMHA U KM3Hb

Ponp xumum B 00€CEUEHWH DKOJIOTHYECKOW, DHEPreTUYECKONM W  MHINEBOU
0€30MacHOCTH, pa3BUTHUU MeAUIUHBL. [IOHSATHE O HAyYHBIX METOJax IMO3HAHUS BEIIECTB U
XUMHYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO MOJTYYEHUS
BAKHEUIIINX BEUIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHATOB: BAXKHEUIIME CTPOUTENBHBIE MaTEpHUabI,
KOHCTPYKIIMOHHBIE MaTE€pUANIbl, KPACKH, CTEKJIO, K€paMHuKa, MaTEpUallbl I 3JIECKTPOHUKH,
HaHOMAaTEepUaJIbl, OPraHUYECKHe U MUHEPATbHBIE YA0OPEHHUS.

XUMHS U 310pOBBE YEJIOBEKA: IIPaBUJIa KMCIIOJIb30BaHMS JIEKAPCTBEHHBIX IIPEIAPATOB,
npaBuiia 0€30MacHOT0 UCIIOIb30BaHUS MIPENAPATOB OBITOBOM XUMHUH B ITOBCETHEBHOM KU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzainust MeXnpeIMeTHBIX CBSI3€H MPU U3YYEHUU OOIIEeH U HEOPTraHUYECKON XUMHH B
11 xmacce OCYIIECTBISETCS 4Yepe3 HMCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK W TOHATHM, SBISAIOLIMXCSA CHUCTEMHBIMU JUISI OTAEJIBHBIX HPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOnue ecTecTBEHHO-HAy4YHbIC MOHSTHS: HAy4dHbIA (akT, rumnore3a, 3aKOH, TEOpHs,
aHanW3, CHUHTE3, Kiaccudukanus, TEePUOJAUYHOCTh,  HAOIIOJCHUE, OKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SABJICHHUE.

du3uKa: mMaTepus, SHEPrusi, Macca, aTtoM, AJIEKTPOH, MPOTOH, HEUTPOH, HMOH, WU3O0TOII,
PaIOaKTUBHOCTb, MOJICKYJIa, SHEPTETUUECKUM YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BellleCcTBa, ((U3NYECKUE BETMYUHBI U €UHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHms3M, dKocucTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPObI, TOJIE3HBIC HCKOTIAEMbIE, TOTUIMBO, PECYPCHI.

TexHomorusi:  XMUMHUYECKas  MPOMBIILICHHOCTh,  METAJUIyprusi,  MPOU3BOJCTBO
CTPOUTEIIbHBIX MaTepHuaos, CEJIbCKOXO03MCTBEHHOE IIPOU3BOICTBO, MULLIEBas
MPOMBITIUICHHOCTh, (hapMalieBTHUeCKasi MPOMBIIIUICHHOCTh, MPOU3BOJICTBO KOCMETHYECKHUX
MIPENapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPUAIIOB, SJIEKTPOHHASI TPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMHNUHN HA
BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OO0YYarOIIMMUCS
IPOrpaMM CpeaHEro o0Iero oopa3oBaHus (TUIYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM).
HaydHo-MeTonnueckoid OCHOBOM MJisi pa3paOOTKU IUTAHHUPYEMBIX Pe3yJbTaTOB OCBOCHHS
IPOrpaMM CpeTHEro 00IIero 00pa3zoBaHus SBISETCA CUCTEMHO-AEATEILHOCTHBIN TOJIXO/I.

B cooTBeTcTBUM C CHCTEMHO-ACSITEIBPHOCTHBIM TOIXOIOM B CTPYKTYpE JHMYHOCTHBIX
pE3yNbTaTOB OCBOCHHUS TpeaMeTa «XHUMHS» Ha YPOBHE CpEIHEro oO0mmero oOpa3oBaHUS
BBIJICJICHBI CJICTYIOITNE COCTABIISIFOIITHIE:

OCO3HAaHHE 00YYaIOIUMUCA POCCUUCKON TPaXTAHCKON HMJIEHTUYHOCTU — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTUA U CAMOOTIPE/ICIICHHIO;

HaJIMYHe MOTHUBAIMH K O0YUCHHIO;

I[eJICHANPABICHHOS PA3BUTHE BHYTPECHHUX YOCKICHHH JTUYHOCTH HA OCHOBE KITFOUYEBBIX
[EHHOCTEN 1 UCTOPUYECKUX TPATUIUi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH JESATEIHHOCTU
[IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPHUCYIIUMHU IIEJIOCTHOM CHUCTEME XHUMHUYECKOTO
00pa3oBaHus;

HAJIMYHUE TPABOCO3HAHUS IKOJOTHYECCKOW KYJIBTYphl M CIIOCOOHOCTH CTaBUTH IENH U
CTPOUTD KU3HCHHBIC TITAHbI.

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHMS TpeIMeTa «XHUMHUSD JTOCTHTAIOTCS B €IUHCTBE
y4eOHOH © BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C TYMaHUCTHUYECKHMH,
COIIMOKYJBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH U HJCATaMH POCCHUCKOTO
TPaXIAHCKOTO OOIIecTBa, MPUHATHIMH B OOIIECTBE HOPMaMH W TIpaBUJIaMH TIOBEICHHS,
CIIOCOOCTBYIOIIIMMHU ~ TpOIIECCaM  CaMOIO3HAHUSA, CaMOPa3BUTHS W HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTH O00YyUYarOIIHNXCA.

JIMYHOCTHBIE PE3yNBTaThl OCBOCHHUS TPEIMETa « XUMHS» OTPaXKaroT cPOPMUPOBAHHOCTH
OTIBITa TIO3HABATEILHOWM M TPAKTUYECKOW MESITCIIBHOCTH OOYYaOMIMXCS IO peanu3anun
MPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI

OCO3HAHMS 00YYaIOIMUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U O0SA3aHHOCTEH, yBaXKCHUS
K 3aKOHY U MTPABOTIOPSIKY;

MIPE/ICTABIICHUS O COIMAIBHBIX HOPMAax M TMPaBHJIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JCATEIBHOCTH TIPH CO3JIaHUU Yy4eOHBIX
IIPOCKTOB, PEIICHUM YYCOHBIX M TIO3HABATEIBHBIX 3a]ad, BBITOJTHCHUM XWMHYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPCHHsI, JIOTUKY W apryMEHTHI
JIPYTUX MPU aHATN3E PA3JIUIHBIX BUIOB YYCOHOU JAEATEIHHOCTH;



2) IATPUOTHYECKOI0 BOCITUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K HWCTOPHUYECKOMY M HAy4YHOMY HACJEIHI0 OTEYECTBEHHOU
XUMUU;

YBaXEHUSI K MPOIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOTO, YTO JIOCTHKEHHSI HAYKH €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIOICHUN,
KpPOMNOTIIMBBIX 3KCIEPUMEHTAIBHBIX IOMCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U MPAKTHUKOB;

UHTEpeCa M II03HABATEJIbHBIX MOTHBOB B IIOJYYEHUH M TMOCIEAYIOIIEM aHaJIU3e
uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OILIGHWBAaTh CHUTYyallMH, CBSI3aHHbIE C XHUMHUYECKMMH SIBICHUSAMH, U
IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSACh HAa MOPAIBHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEIACHUE M IOCTYIIKM CBOMX TOBapUUIEH C MO3ULUHI
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LIEHHOCTEH 3/I0pOBOr0 M 0€30MacHOro o0Opas3a >KM3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOJIIO/IEHNS TIPaBWJI OE30MACHOTO OOpAaILIEHUs] C BELIECTBAMHU B OBITY, MOBCEJHEBHOU
YKU3HU U B TPYJIOBOM AESATEIbHOCTH;

NOHUMAaHUsl LEHHOCTH MpPaBUJ HMHAMBUAYAJbHOTO M KOJUJIEKTHBHOIO 0€30MacHOTO
NOBEJCHUS B CUTYALUAX, YTPOXKAOLIUX 310POBBIO U KU3HU JHOJEH;

OCO3HaHUSl MOCIEACTBUM U HEMPUSTHUSI BPEIHBIX MPUBBIYEK (YMOTPEOJCHUS aKOroJs,
HapKOTHUKOB, KYPEHUs );

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€0HO-HCCIIEIOBATENbCKON JEATEIbHOCTH,
00I1IeCTBEHHO T0JIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKH Ha AaKTHMBHOE Yy4YaCTHE€ B PEUICHUU IPAKTHYECKUX 3a1ad COLMAJIbHOU
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K NPAKTUYECKOMY M3Y4YEHHIO Mpodeccruid pa3iuyHOTO poja, B TOM YHUCIE Ha
OCHOBE NMPUMEHEHHUSI MPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIMBUIYaJbHOW TPAEKTOPUH OOpa30BaHMUA,
Oyayiel mpoeccuu 1 peanu3alii COOCTBEHHBIX KU3HEHHBIX MIAHOB ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMUU, HTHTEPECOB U MOTPEOHOCTEN 00I111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH  I€JIeCOO0pa3HOro  OTHOUIEHMs K  MpPUPOJE, Kak  HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHUMAaHUsl  [I00AJIbHOTO  XapakTepa  HJKOJOTMYECKUX  IpoOJeM,  BIUSHUSA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HaHUS HEOOXOIMMOCTH HCIONb30BAHUS JOCTI)KCHUH XUMHUU Ui PELICHUS
BOIIPOCOB PAILMOHAIILHOTO TPUPOONOIb30BaHHUS;



AKTUBHOTO HENPUATUS NEUCTBUM, MIPUHOCSIINX BPEI OKPYXKAIOIIEH IPUPOAHOU Cpele,
YMEHUS IIPOTHO3UPOBATh HEeO0JIaronpusTHHIE DKOJIOTUYECKHUE IIOCJIEICTBUSA
IPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4Msl Pa3BUTOrO HKOJOTMYECKOTO MBIIIIEHUSA, 3KOJOTHMYECKOW KYJBTYpBI, OIBITA
NEATEIbHOCTH DKOJIOTMYECKOM HAIPaBIECHHOCTH, YMEHMS pPYKOBOJACTBOBATbCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLMAJIbHOM MpPaKTUKE, CIHOCOOHOCTH M YMEHUS
aKTUBHO MPOTHUBOCTOATH UCOJIOTUH XeMOPoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOILIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CHEUPUKA XMMHU KaK HayKd, OCO3HaHUS e€ poiau B (POPMHUPOBAHUU
pPAalMOHAIIBHOTO  HAay4YHOrO0  MBINUICHMS, CO3/JaHUM LEJOCTHOrO IpEACTaBICHUS 00
OKpY’)KalollleM MHpPE KakK O EIUHCTBE NPUPOAbI U YEIOBEKAa, B IO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHu NpoOIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTU B 0CO0OM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOW LMBWIM3AIMU: B €€
T'YMAaHHCTHUYECKOW HANpPaBJIEHHOCTH W Ba)XHOW POJIM B CO3[JaHUM HOBOW 0a3bl MaTepUaibHON
KyJbTYpbl, PEHIEHUH TIJI00aJbHBIX NPOOJEM YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NHILIEBOM M SKOJOTMYECKOH Oe30IacHOCTH, B Pa3BUTHH
MEAMIIMHBI, 00ECIIEYEHNN YCIOBUN YCHEIIHOTO TpyAa U SKOJIOTMYECKH KOM(POPTHOU KU3HU
Ka)kJ10T0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIIOJIb30BaTh IOJIy4aeMble 3HAHUS
JUIs aHainu3a W OOBSCHEHUS SBJICHUM OKpYKAIOIIEro MUpa M MPOUCXOAAIUX B HEM
U3MEHEHUHN, yMEHHUs JiejaTb OOOCHOBAaHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAyuyHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKHME 3HAHUS [JIs  PEHICHUS
npo6JieM B PEANIbHBIX KU3HEHHBIX CUTYalIUAX;

MHTEpeca K IO3HAHUIO U UCCIIEI0BATEIIbCKOMN AESATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEMPEPHIBHOMY OOpAa30BaHUI0 U CAMOOOpPA30BaHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMM II0 XUMHUH B COOTBETCTBHM C YKU3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSM TpyAa B pa3iauuHbIX cdepax mpodeccruoHaTbHON

JESATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHUS Y4YEOHOTO TpeameTa «XHMHs» Ha YpOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMbIe 11 (DOPMHUPOBAHMS MHPOBO33PECHHS OOYYAIOIIMXCS MEKIUCIUIUTMHAPHBIC
(MexnpeaMeTHbIC) OOIIEHAYYHBIC TOHSATHSA, OTpaXkarolhe ICJIOCTHOCTh HAyYHON KapTHHBI
MUpa U crelru(UKy METOAO0B IMO3HAHMS, UCIOIb3YEMBIX B €CTECTBCHHBIX HayKax (Marepwus,
BEIICCTBO, JHEPrHUs, SBJICHWE, IPOIECC, CHUCTEMa, HAy4YHBIA (akKT, MPUHIMIL, THUIIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TCOPHSs, MCCJICIOBaHUE, HAOIIOJACHUE, U3MEPEHHE, YKCIIEPUMEHT U

IPYTHE);



yHUBEpCalbHble  y4yeOHble  JeHCTBUA  (IIO3HABATENIbHbIE, = KOMMYHUKATHUBHBIE,
perynaTuBHbIE), oOecneunBaromue ¢GopMupoBaHue (YHKIMOHAJIBHOW TPAMOTHOCTH U
COLIMAJIHOW KOMITETEHIIMH 00YYarOIInXCs;

CIIOCOOHOCTh ~ OOYYAlOIUXCS  MCMOJb30BaTh  OCBOCHHBIE  MEXIUCIUILIMHAPHBIC,
MHUPOBO33pEHUYECKHE 3HAHUS W YHUBEpCajbHble ydeOHbIE NEHCTBHUS B TO3HABATEIHHOU U
COLMAJIbHOM ITPAKTHKE.

MeranpenMeTHbIE PE3YJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
MTO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSMM.

OBJiajeHne YHUBEPCAJIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMHU ACHCTBUSIMM:

1) 6a30Bble JJOru4YecKmne JaeicTBUSI:

CaMOCTOSITENILHO (POPMYITUPOBATh U aAKTyaJIM3HPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENENATh LEJIU ACATEIBHOCTH, 3a/1aBas IAapamMeTpbl U KPUTEPUU HUX JOCTUXKECHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C ITIOCTABJICHHBIMU LEISAMU;

WCIIOJIB30BaTh IIPU OCBOCHWUW 3HAHUU IMPUEMBI JOTUYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHbIC TPU3HAKM IIOHATHM M YCTAaHABIMBAaTh WX B3aUMOCBS3b, WCIOJIb30BAThH
COOTBETCTBYIOIIME MOHATUS JIJIs1 OOBSCHEHUS OTACIIBHBIX (PAKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAaHUS M KPUTEPUU ISl KIACCU(UKAIMU BEIIECTB M XHUMHUYECKHUX
peaKLunii;

YCTaHABJIMBATh PUYNHHO-CIIECTBEHHBIE CBSA3U MEXIY U3y4aEMbIMU SIBJICHUSMH;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JAECIAYKTUBHBIC, O aHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/IbI M 3aKJIFOUYEHUS;

MPUMEHSTH B MPOIIECCE MO3HAHUS, UCTIOIb3yEeMbIE B XUMUU CUMBOJINYECKHE (3HAKOBBIC)
MOJieNid, MpeoOpa3oBbIBATh MOJIEIbHBIE NPEJICTABICHUS — XHMHYECKHUH 3HaK (CHMBOI)
aleMeHTa, XuMHuueckas (opmysa, ypaBHEHHE XUMUYECKOW PEaKLMK — MPU PEIICHUH YYEOHBIX
MO3HABATENbHBIX U MPAKTUYECKHUX 33/1a4, IPUMEHATh HA3BaHHBIE MO/JIETIbHBIC NTPEACTABICHUS
JUIS1 BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3YYAaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOT'O MTO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUN;

bopMynaMpoBaTh LEM W 3aJa4d HCCIEAOBAHMS, MCHOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIEHO C(HOPMYITMPOBAHHBIE BOMTPOCHI B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI
TUTst (POPMUPOBAHUS THUTIOTE3BI IO TPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

BJIAJICTh HABBIKAMU CAMOCTOSITENIBHOTO IUIAHUPOBAHUS WM TPOBEACHUS YYEHHUYECKUX
HKCIIEPUMEHTOB,  COBEpPUICHCTBOBATH YMEHMs  HaOJIOJaTh 32  XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO NPOTHO3UPOBATH €Tr0 pe3ysbTar, (GOopMyIupoBaTh OOOOIIEHUS U BBIBOJbBI
OTHOCHUTEJILHO IOCTOBEPHOCTHU PE3yJbTAaTOB HCCIEAOBAHNUS, COCTABIATH 0OOCHOBAHHBIN OTUYET
0 MPOJIeNIaHHOM padoTe;

MpUOOpETaTh OMBIT YYCHUYECKOM HCCIE0BATEIbCKONM U TPOCKTHOM JESTEIhLHOCTH,
HPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJOB PEIICHHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METOIOB IIO3HAHUS.



3) pabora ¢ uHpopmManmei:

OPUEHTHPOBAThCSI B PA3IMYHBIX MCTOYHMKAX HH(OpManmu (Hay4dHO-TIOMYJIApHAs
JaUTepaTypa XHUMHUYECKOTO COJAEpXaHMs, CIpaBOYHbIE MOcoOus, pecypchl HWHTepHera),
aHAJIM3UPOBaTh HMH(OPMALMIO pPa3IMYHBIX BUAOB U (OPM NPEACTaBICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampoChl U MPUMEHSATH PA3NUYHBIE METOABI MPHU MOUCKE U OTOOpE
uHbOpMaIuu, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpeIeEHHOTO TUIIA,

IpUOOpeTaTh ONBIT UCIOJB30BaHUs HH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (POpMY Ipe/icTaBIeHUs HH(POpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHE);

UCIIONIb30BAaTh HAYUYHBIM S3bIK B KA4yeCTBE CpEACTBA NpuU paboTe ¢ XUMHUYECKOH
uHpopMaluel: NPUMEHATh MEXIpeIMeTHble ((U3Mueckue W MaTeMaTHYEeCKUE) 3HaKu U
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYPbl, HOMEHKIIATYPY;

UCITI0JIB30BaTh U MPE0OPA30BBIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OByaieHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ1aBaTh BONPOCHI IO CYIIECTBY 0OCYX AAEMOM TEMBI B X0JI€ IMAJIOra U/ WiIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYJIHUPOBATH CBOM NPEIOKEHHUS OTHOCUTENIBHO BBIIOJHEHHUS
IIPEIIOKEHHON 3a/1a4u;

BBICTYIIATh C NPE3EHTAlUEN pe3ylIbTaTOB MO3HABATEIBLHON AEATENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO MWJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIIOJIHEHHUH XUMHUYECKOIO
HKCIEPUMEHTA, TMPAKTUYECKOW pPaldOThI MO MCCIEAOBAHUIO CBOMCTB HM3y4aeMbIX BELIECTB,
peanuzanuu yueOHOro npoekTa U (pOopMyIHpOBaTH BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIJIEJOBaHUM MyTEM COTJIACOBAHMS MTO3ULIUHI B X0/1€ 00CYXIeHUSI U OOMEHa MHEHUSMHU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHbIMHU AeHCTBUAMM:

CaMOCTOATENbHO IJIAHUPOBATh U OCYIIECTBIISITH CBOIO MO3HABATENIbHYIO JESTEIbHOCTD,
onpezenssa e€ 1eNu U 3a7aud, KOHTPOJUPOBATh U MO0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh
npeiaraéMblii alrOPUTM JACUCTBUIA NMPHU BHIIOJHEHUH YUEOHBIX M UCCIIEIOBATENIbCKUX 3ajad,
BbIOMpAaTh Hanbosee 3((PEeKTUBHBIN CIOCO0 X pelIeHUs ¢ YYETOM MOJIYyYeHHUs] HOBbIX 3HAaHUN
0 BEIIECTBaX U XMMUYECKUX PEAKIIUIX;

OCYUIECTBJISITh CaMOKOHTPOJb CBOEH JESATENIbHOCTH Ha OCHOBE caMoOaHaiu3a |
CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATHI

10 KUIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuuecKkas XuMHUsh OTPa)karoT:

c(hOPMHUPOBAHHOCTh TIPEACTABICHHA O XHMHYECKOH COCTABIISIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SIBJICHUW MPHUPOABI, B (OPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON I'PaMOTHOCTH, HEOOXOJIUMOW IS
peIIeHus] MPAKTUYECKUX 3a7a4 W DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO Y IPUPOJIHOU CPEAE;



BJIAJICHUE CHUCTEMOM XWUMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIMOJIAraroIlIHe
NOHATHUA (XUMHUYECKUN JJIEMEHT, aTOM, OJJIGKTpOHHas O000JIoYKa aroma, MOJEKyJa,
BaJICHTHOCTb, 3JEKTPOOTPUIIATEIIBHOCTh, XHUMHUYECKas CBs3b, CTPYKTypHas Qopmymna
(pa3BépHyTass W COKpali¢HHas), MOJIb, MOJISIpHAas Macca, MOJSPHBIA O00BEM, YIJIEpOIHBIN
CKeJleT, (pYyHKIMOHANbHAs TpyMma, pajukai, HU30Mepus, HU30Mephbl, TOMOJOTUYECKUN P,
TOMOJIOTH, YIJIEBOJOPObI, KHUCIOPOA U a30TCOJEPKAIINUE COECIUHEHUS,, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJSIPHBIE COEIMHEHHMs); TEOPUUM M 3aKOHBI (Teopus
CTpOEHHUs opranuueckux BemiecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHUSI MAcChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUIN SI3BIK XUMHUU; MHPOBO33PEHUYECKUE 3HAHMS, JICKAILIHE B
OCHOBE MOHUMAaHUSI MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (aKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBax, COCTAaBE, IMOJYYEHHH M O€30MacHOM HCIOJIb30BAHMM BaXKHEHIIMX
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKON ACSITETbHOCTH YEIIOBEKA;

chOpPMHPOBAHHOCT, ~ YMEHHH  BBISBJISATH  XapaKTEpHbIE  NPHU3HAKK  TOHSATHUIA,
YCTaHaBJIMBATh MX B3aWMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIHE IMOHATUS IPU ONHMCAHHUH
COCTaBa, CTPOCHHUS U MIPEBPAIICHU OPraHUYE€CKUX COCIMHEHNI;

c(OpMHPOBAHHOCTh YMEHUIN HCIIOIb30BATh XUMHUUYECKYIO CUMBOJIMKY ISl COCTaBICHUS
MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKpalI€HHOM) (OpMyd OpPraHMYECKUX
BEILIECTB U YPABHEHUI XUMHUYECKHUX PEAKIINI, U3TOTABINBATh MOJEIN MOJIEKYJI OPraHUYECKUX
BEILECTB JUIsl WITIOCTPALMU UX XUMHUYECKOIO U TPOCTPAHCTBEHHOI'O CTPOCHHS;

cOPMHPOBAHHOCTh ~ yYMEHUH  YCTAHABIMBATh  NPUHAMIECKHOCTh  M3YUYEHHBIX
OpraHWYEeCKHUX BELIECTB IO MX COCTAaBY M CTPOCHHUIO K ONpPENENEHHOMY Kiaccy/TpyIe
COEIMHEHHI (YyriieBo1opoasl, KHCIIOPOJ " a30Tco/IepKalIMe COEIMHEHMS,
BBICOKOMOJIEKYJISIPHbIE ~ CO€IUHEHMs), JlaBaTb WM Ha3BaHUS [0 CHUCTEMAaTHUYECKOU
nomenkiatype (IUPAC), a Takke mNpuBOIUTh TpPUBUAIbHBIC Ha3BaHUA OTACIBHBIX
OpraHUYeCKUX BEUIECTB (ITHIICH, MPOMMJIEH, al€TUJIEH, 3TUJICHTJIUKOJIb, TJIULEPUH, (EHOI,
dbopmainberua, aueraibAerul, MypaBbHHasi KUCI0TA, YKCyCHasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA,
CTeapuHOBAas KUCJIOTA, MII0K03a, PPyKTO3a, KpaxMmal, LeIt0103a, IITUIHH);

C()OPMUPOBAHHOCTb YMEHHUS OIpPENesATh BUIbl XUMUYECKOW CBSI3U B OPraHUYECKUX
COEIMHEHMSIX (OIMHAPHBIE U KPATHBIE);

c(OpMHPOBAHHOCTh YMEHUSI MPUMEHATH MOJIOKEHHSI TEOPUU CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. ByTtiiepoBa 1111 00BsICHEHUSI 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHUSI MacChl BELIECTB;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (uU3MUecKue Hu
XUMUYECKME CBOMCTBA THUMHYHBIX MPEACTABUTENECH pPAa3IMYHbIX KIJIACCOB OPraHMYECKUX
BeIlleCTB (METaH, 9TaH, STWJIEH, MPOMNWJIEH, aleTwieH, Oyraauen-1,3, metundyraauen-1,3,
O€H30J1, METaHOJI, 3TAHOJI, ATUJICHTIINKOJIb, TJIMLEPHUH, (PEHOI, alleTaldbIeru1, MypaBbUHAsS U
YKCyCHasi ~ KUCJOTBI, TJIFOKO3a, Kpaxmajl, LEeJUII0JI03a, aMUHOYKCYCHAas  KHCIIOTa),
WUIFOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHHMSIMH COOTBETCTBYIOIHX
XUMUYECKUX PEAKIUI C UCIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HMCTOYHUKU YTJIEBOJOPOJHOTO ChIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojb), CIOCOOBI MX MEpepabOTKU U MPaKTHUECKOe MPUMEHEHHE
IPOAYKTOB EPEPabOTKH;



C()OPMUPOBAHHOCTh YMEHHUI IMPOBOJUTH BBIYMCIEHUS IO XUMHYECKUM YpPaBHEHUSAM
(Macchbl, 00bEMa, KOTUYECTBA MCXOAHOTO BEIIECTBA WM MPOJYKTAa PEAKIUU MO0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEILIECTB WM IPOIYKTOB PEAKLIUN);

C()OPMUPOBAHHOCTb YMEHUM BIAJAE€Th CHUCTEMON 3HAaHUN OO0 OCHOBHBIX METOAAX
HAy4YHOI'O IIO3HAHMS, HCIIOJNB3YEMBIX B XUMHUHU IIPU H3YyYEHUN BEIIECTB U XHUMHYECKHX
ABICHUN (HAOJIIOJEHHE, W3MEpPEHUEe, OSKCIEPHUMEHT, MOJEIUPOBAHUE), HCIOJIb30BaTh
CUCTEMHbIE XMMHWYECKUE 3HAHUS Ui NPUHATHS PEIIEHUA B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHU COOJIIO/IATh MTPaBUIIA MOJIb30BAHUS XUMHUECKOHN MOCYI0N U
1a00paTOpHBIM  O0OpYJOBaHMEM, a TakKe INpaBwia oOpalleHuss C BELIECTBAMH B
COOTBETCTBUM C HHCTPYKUHUSMHU MO BBIITOJHEHUIO JJAOOPATOPHBIX XUMHUYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHMI IUTAHUPOBATh U BBIMIOJHATH XUMUYECKUN SKCIEPUMEHT
(mpeBpallleHus1 OpraHMYECKUX BELIECTB IPU HAIPEBAaHUU, MOJTYYEHUE STUICHA U U3YYEHHE €TO
CBOICTB, KauyeCTBEHHbIE€ pEAKLUHWU OPraHMYECKHUX BEUIECTB, JeHATypalus O€IKOoB mpu
HarpeBaHWM, I[BETHbIE peakuuu OEJKOB) B COOTBETCTBHM C IMpaBUJIaMU TEXHUKHU
Oe3omacHOCTH TMpU OOpalleHuHd C BELIECTBAMU M JIA0OPATOPHBIM  00OPYJIOBaHUEM,
IPEACTaBIATh PE3YyJbTaThl XHMHUYECKOrO 3SKCIepuMeHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOIIMX peakluid U (OpMYyIUPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAJIU3UPOBATH XUMHUYECKYIO MH(OpMAIHIO,
NOJIy4a€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoil uH(opmanuu, HHTepHeTr u
JPYTHX);

C(OPMUPOBAHHOCTh YMEHHUH COOJIOAAaTh MpaBUia HKOJOTUYECKH LEIeco00pa3HOro
NOBE/IEHUsI B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBbS U
OKPYKaroIIEH MPUPOJTHON CPEJbI, OCO3HABATh OMACHOCTh BO3J/ICMCTBHUS HA KUBBIC OPraHU3MbI
onpeaeaEHHbIX OPraHUYEeCKUX BEIIeCTB, MOHMMas cmbicn nokazarens [IJIK, moscuats Ha
IpUMEPAX COCOObI YMEHbBILIEHUS U MPEAOTBPAILEHUS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUIsE 00yYaroIUXCsl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbSl: YMEHHE NMPUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOJAX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHHUI;

JUISL CHenbiX M ciaabOoBHUIAIIMX OOyYarolUXCs: YMEHHE MCIOJb30BaTh peibeHO-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu XuMu4eckux Gopmyi.

11 KUIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HeopraHWYecKas XUMHUS)
OTPaXkaroT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHYECKONW COCTaBIISIONIEH €CTEeCTBEHHO-
HAy4YHOW KapTUHBI MHUpa, POJIM XUMHUU B TO3HAHUU SIBJICHUM MPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUS W KYJbTYPBl JUYHOCTH, €€ (YHKIIMOHATIHLHOM TPaMOTHOCTHU, HEOOXOIUMOU aJis
pelIeHHs] TMPAKTUYECKUX 3a7a4 W DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPELE;

BJIQJICHUE CUCTEMOM XWMHMUYECKHMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMOJIATAIOIINE
HOHATHUS (XMMHYECKHI SJIEMEHT, aTOM, M30ToI, S-, P-, d- 3JIEKTpOHHBIC OPOUTAIM ATOMOB,



MOH, MOJIEKYJIa, MOJIb, MOJIIPHBIA O0BEM, BAJIEHTHOCTb, JIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHHS, XUMHUYECKas CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOIHAs),
KpUCTAUIMYECKasT pEHIETKAa, TUMbl XUMHUYECKUX PEakKlUil, pacTBOp, SIEKTPOIUTHI,
HEBJIEKTPOJIUTHI, SJIEKTPOJIUTAYECKAST TUCCOUUALNS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peaklud, XHMHYECKOE€ pPAaBHOBECHE); TEOpPUM U  3aKOHBI  (TeOpHs
ANEKTPOJUTUYECKON Auccounanuu, nepuoamyeckud 3akoH JI. WM. MengeneeBa, 3akoH
COXpAaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAICHUS] YHEPTUHN TPU XUMUYECKUX
peakiusixX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XMMUU, MHPOBO33PEHUECKHE 3HAHMS,
JeXaluue B OCHOBE IMOHHMAaHUs TNPUYMHHOCTH M CHUCTEMHOCTHM XUMHUYECKUX SIBJICHHI,
dakToJOTMYECKUEe CBEJCHUSI O CBOMCTBaX, COCTaBe, TOJYYEHHMHM U  O€30MacHOM
WCIIOJB30BAaHUM  BAXXHEHUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U  MPAKTUUYECKOU
JESITETbHOCTH YEJIOBEKA,;

chOpPMHPOBAHHOCTh ~ YMEHHUH  BBIABISATH  XapaKTEpHbIE  MPU3HAKK  MOHATHM,
YCTaHABJIMBaTh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHSTHUS MPU OMUCAHUU
HEOPTaHUYECKUX BEILIECTB U UX MPEBPAIICHUMN;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIb30BATh XUMUUYECKYI0 CUMBOJUKY JJII COCTaBJICHUS
dbopMyll BEHIECTB UM YpPaBHCHUN XUMHMUYECKUX PEaKIUH, CUCTEMAaTUYECKYyI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHaNbHbIC Ha3BaHHUS OTMICIBHBIX HEOPraHMYECKUX BEIICCTB (yrapHbId ras,
YTJIEKUCTIBIN a3, aMMUAK, Tali€Has U3BECTh, HErall€éHas W3BECTb, MUThEBASI COJA, TUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHHUH ONPEACNSITh BaJCHTHOCTh M CTENEHb OKHUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3JIUYHOTO COCTaBa, BUJ XHUMHUYECKOW CBSI3U
(KOBaJICHTHAs, HIOHHASI, METAJJIMYECKAs, BOJOPOIHAS) B COEAUHEHUSX, TUI KPUCTAILUTNYECKOM
pEmETKM KOHKPETHOTO BeIIeCTBa (aTOMHAs, MOJICKYJSipHAsi, HWOHHAs, METaJTH4YecKas),
XapakTep cpeibl B BOAHBIX PACTBOpPaX HEOPTraHUUECKUX COCTUHEHUMN;

c(hOpMUPOBAHHOCTh YMEHHUH yCTaHABJIMBATh MPUHAMJICKHOCTb HEOPTraHUYECKUX
BEII[ECTB 110 UX COCTaBY K OMPEACIEHHOMY KIIACCy/TpyMIe COSTUHEHHM (MPOCThIC BEIIECTBA —
METaJUIbl 1 HEMETAJUTbI, OKCUJIbI, OCHOBAHUSI, KUCIOTHI, aM(DOTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMI pAaCKpbhIBaThb CMBICI Mepuoaudeckoro 3akona J[. U.
MeHnneneeBa ©  JIEMOHCTPUPOBATH €0  CUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKITUY;

cOPMHPOBAHHOCTh YMEHUW XapaKTePU30BaTh DIIEKTPOHHOE CTPOCHHWE AaTOMOB
XUMHUUYECKUX 371eMeHTOB 1—4 nepuonoB Ileproanueckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB [1.
M. MenpeneeBa, UCIOIB3Ys MOHATUSA «S-, P-, d-3JIEKTPOHHBIC OPOUTAIN», «IHEPIeTHUCCKUE
YPOBHU», OOBSACHITH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUUYECKHX DJIEMEHTOB M MX
COEIMHEHUH 10 NepuoaaM U rpynnam llepuoguueckoi CHCTEMBI XUMHUYECKUX 3JIEMEHTOB /.
N. Menneneena;

chOpMHPOBAHHOCT, YMEHUW XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTraHWYECKUX BEIICCTB PAa3IUYHBIX KJIACCOB, MOATBEPXkIATh CYIECTBOBAHUE
TCHETUYECKOM CBS3M MEXKJYy HEOPraHMYEeCKHMM BEIIECTBAMU C IOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHUS KJIACCU(PHUIIMPOBATh XUMHUYECKUE PEAKITMH 0 Pa3IMYHBIM
npU3HakaM (YUCIYy M COCTaBy pearupyrollux BEUIECTB, TEIUIOBOMY 3(h(deKTy peakiuu,



U3MEHEHUIO  CTEMEHEeW OKHUCIEHUS DJIEMEHTOB, OOpaTUMOCTH  PpEaKIUH, Y4acTHIO
KaTaJn3aropa);

cOpPMHPOBAHHOCTh YMEHHUH COCTABJISATh YPAaBHEHUS PEAKIMA Pa3INYHBIX THUIIOB,
MOJIHBIE W COKpalI€HHbIE ypaBHEHHUS peakIMii MOHHOTO OOMEHAa, YUYUThIBasi YCIOBUS, NpHU
KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;

c(hOpPMHPOBAHHOCTh YMEHHUW TPOBOJIUTH PEAKINH, MOATBEPKIAIOIMNE KadyeCTBEHHBIN
COCTaB pa3IMYHbIX HEOPTaHWMYECKUX BEIIECTB, pPACMO3HABATh ONBITHBIM NYyTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii MOCPECTBOM COCTABIICHUS AIEKTPOHHOIO OaiaHca 3TUX PeaKIuii;

c(hOpPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHMHUYECKOW pPEaKITUU
OT Pa3IMYHBIX (HAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHelHero Bozaeictus (npunnu Jle Hlatense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHE IPOIIECCHI, JIeKallue B
OCHOBE  MPOMBIIUJICHHOTO  MOJY4eHUSI CEpHOM  KUCIOThI, aMMHakKa, a  TakKkKe
c(hOPMUPOBAHHOCTh TMPEJCTABICHUI 00 OOIMX HAay4YHBIX MPUHLIUMAX U DKOJIOTHYECKHUX
npo0JieMax XUMHUUYECKOTO MPOU3BO/ICTBA;

chOpMHPOBAHHOCTh YMEHHUI MPOBOAWTH BBIYUCICHUS C MCIOJb30BAaHUEM TOHSTHS
«MaccoBasi JI0Jisl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKHX
peaKIusax, Macchl BEMIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY KOJMYECTBY BeIllECTBA, MAcce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIMU BELIECTB, TEIUIOBOIO d(pdekTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, ITPEBPAILCHUS U COXPAHEHHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUN COOIIOAATh MPaBUia MOJIb30BAHUS XUMHUECKOU TIOCY0M U
Ja00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe TMpaBwia OOpalleHus] ¢ BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKIIUSIMU TIO BBITTOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHU IUIAHUPOBATh M BBIMOJHITh XUMUYECKUN SKCIIEPUMEHT
(pa3noxkeHue MNepoKcuaa BOAOPOAA B MPUCYTCTBUU KATAIM3aTOpa, OMPEACICHUE CPEabl
pacTBOPOB BEUIECTB C MOMONIBIO YHHBEPCAJIbHOIO WHAMKATOPA, BIUSHUE Pa3JIMYHBIX
(hakTOpOB Ha CKOPOCTh XMMHUUYECKON pPEakKlMH, PEaklMy HOHHOTO OOMEHa, KaueCTBEHHbIC
peakiuu Ha cyhbdar-, KapOOHAT- W XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE
SKCIEPUMEHTANIbHBIX 3a/auy 1Mo TeMaMm «Metaiey u «HemeTtamibl») B COOTBETCTBUM C
nmpaBuIaMH TEXHHUKH O€30MacHOCTH TpHU OOpaIlieHMH C BEMIeCTBAMHU U JabOpaTOPHBIM
obopynoBaHuEM, MPEACTABIATh PE3YJIbTAThl XUMHUYECKOTO JKCIEPHUMEHTa B (opMe 3amucu
YpPaBHEHHU COOTBETCTBYIOIIUX pPEaKkuil W (OpMYJIHUpPOBaTh BBIBOJBI HAa OCHOBE JTHX
pe3yJIbTaToB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATh XUMHUYECKYIO WH(MOpPMAIIHIO,
MOJy4aeMYI0 W3 pa3HbIX HMCTOYHUKOB (CpPEIACTBA MAacCOBOM KOMMYHHUKAlMu, VHTEpHET u
ApYTUX);

c(hOpMUPOBAHHOCTh YMEHHUM COOJIIOAaTh MpaBUia SKOJOTHUECKU IIEJIECO00pPa3HOro
MOBEJICHUsI B OBITY M TPYIOBOW JIESITEIHHOCTH B IEJISIX COXpPaHEHUSI CBOEro 3J0pOBbSl U
OKpY>Karolllel TPUPOTHOM CpeJibl, 0CO3HABATh OMACHOCTh BO3JACHCTBUS HA KUBBIE OPraHU3MbI
ompeeIEHHBIX BEIIECTB, TOHNMas cMbIc nokaszatens [1JIK, moscHsITh Ha mpuMepax crmocoObl
YMEHBILIEHUS U MIPEAOTBPAILECHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;



JUTSL 00YYAIOMIUXCS ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE NMPUMCHSTH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHHI;

JUISL CHENBIX H CHA00BHUIAIMMX OOYyYarOUmUXCs: YMEHHE WCIOJIb30BaTh pebeHO-
TOYCUHYIO cCUCcTeMy oO0o3HaueHui JI. Bpaiins 11 3anucu XuMUIecKux GopMyL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KonuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)

HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl Kontpoanubie IlpakTnueckue
n/m Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pa3znea 1. Teopernueckne 0CHOBBI OPraHMYeCKO XMMHUU

https://academy-
3 1 0 content.apkpro.ru/lesson/a9f3d191-5ele-
4e24-ac02-efb16fa49f6a

11 [Ipenmer oprannyeckoit XuMuu. Teopus CTpoeHUs

opranuyeckux coenunenuit A. M. bytieposa

Hroro mo paszneny 3

Pa3znen 2. YrieBoaopoanbl

https://academy-
2.1 [IpenenbHbIE YrIeBOAOPOIbI — aJIKaHBI 2 0 0 content.apkpro.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02

https://academy-
6 0 1 content.apkpro.ru/lesson/4038171e-4158-
4bd1-ae98-18dc1cfb9399

https://academy-
2.3 ApoMaTn4ecKkue yrieBoaoposl 2 0 0 content.apkpro.ru/lesson/d86d7d00-d5b4-
491d-aded-c3ddal9feef4

99 HenpenenbHbie yrieBoaopoabl: alKeHbI, ATKAIUCHBI,

AJIKMHBI

[IpupoIHBIE UICTOYHUKH YIIIEBOJOPOJOB U MX

2.4 3 1 0 https://lesson.edu.ru/04/10

nepepaboTka

Hroro no paszneny 13

Pasznen 3. Kucinopoacoaep:kamnue oprannieckue coeJuHeHUst
https://academy-

3.1 Cnuptsl. denon 3 0 0 content.apkpro.ru/lesson/5439c18b-7440-
4b6f-bf84-c04fa471694f

https://academy-
7 0 1 content.apkpro.ru/lesson/8664b319-0ba3-
dhupst 4945-H076-ch7ae5858b90

3.9 Anpaerunsl. KapooHoBbie kuciaoThl. CloKHBIE



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

https://academy-

3.3 YrneBoasl 3 content.apkpro.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0
Wtoro mo paszneny 13
Pa3znen 4. A3oTcoaepikaniue opraHnyeckue coeIuHeHus
https://academy-
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-4c69-
4481-839e-9205f201b73e
Wroro mo paszneny 3
Paszgea S. BbicokoMoJIeKy/JISIpHbIE COeIUHECHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
ungposbie
Ne ni/m HanmeHnoBanue pa3ae/ioB 4 TeM IPOrpaMMbl Kourpoabnbie IIpakTnueckue (mupp )
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
11 Crtpoenue atomoB. [lepuoguueckuii 3akoH u [lepuoanueckas 3
' cucteMa xuMu4ieckux snemenToB /. . MenneneeBa
1.2 Crpoenue BemectBa. MHOroobpasue BeLeCcTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckasi Xxummusi
2.1 ‘ Mertasibl
2.2 Hemeramibt 1
2.3 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




INOYPOUYHOE IIVTAHUPOBAHUE 10 KJIACC

KoanuyecTBo 4acoB

Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI

[IpenmeTt opranuyeckoil XuMuu, e€

1 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE. 02.09.2023
Teo cTpoe OpPraHMYECKUX COSAUHEHUN A.

5 M ]I;HH P HH? PrAAcCitx « ATHEHHH 1 1 0 https://resh.edu.ru/subject/lesson/

. ByrnepoBa, €€ 0OCHOBHBIE MOJIOKEHHUS. 08.09.2023  6149/main/170400/%

CraproBasi KOHTpPOJIbHAs paboTa
[Ipencrasienne o K1accu(PpUKAITIT OPraHUICCKIX

3 .H 1 0 0
BeniectB. HomeHnkmnarypa (cucremaruyeckas) u 15.09.2023
TPUBHAJIbHBIC HA3BaHUSI OPTaHUYECKUX BEUIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUI 1 0 0 https://resh.edu.ru/subject/lesson/
psia 22.09.2023  6151/start/149993/

5 MertaH 1 3TaH — IPOCTENIINE IPEACTABUTENN 1 0 0
aJIKaHOB 29.09.2023

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 0 0 https: fresh.edu.ru/subject/lesson/

J : P ) 06.10.2023  5412/start/212563/

7 DTUJIEH U TIPONUIIEH — MPOCTEHIINe 1 0 0
MPEACTAaBUTENH AJIKEHOB 13.10.2023
[IpakTuueckas padorta Ne 1. «Ilonyuenue stuiena

8 . 1 0 1
Y U3y4YEHUE €ro CBOMCTBY 20.10.2023

9 Anxanuensl. byranuen-1,3 u meTmiOyraauen-1,3. 1 0 0
[Tonyyenne CHHTETUYECKOTO KayuyKa U PE3UHBI 27.10.2023
ATKHUHBL: COCTaB U 0COOCHHOCTH CTPOSHUS,

10 i LA — 70000207 1 0 0
TOMOJIOTUYECKHUM psAll. ALETUIIEH — MPOCTEUIINI 10.11.2023
MpeACTaBUTENb AIKUHOB

1 Boluucnenus no ypaBHEHUIO XUMUUYECKOU 1 0 0
peakiumn 17.11.2023



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

https://resh.edu.ru/subject/lesson/

12 Apenbl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD apeHOB 94112023 A775/start/150494/
['enernyeckas CBSI3b YTIE€BOIOPOAOB,

13
MPUHAICKAUX K PA3IMIHBIM KJlaccaM 01.12.2023
IIpupo € UCTOYHUK €BOJIOPO/IOB:

14 Prp HHHV HICTORHITIE JITER fil) poaoB https://resh.edu.ru/subject/lesson/
MIPUPOJIHBIN ra3 u HO?YTHBIG He(TSAHBIC Ta3bl, 08.12.2023  6148/start/170461/
He(Th U IPOAYKTHI €€ TiepepaboTKu
[TpupoaHbIE HCTOYHHUKH YTIIEBOJAOPOIOB:

1 .

5 MIPUPOJIHBIN ra3 u HO?YTHBIG He(TSAHBIC Ta3bl, 15.12.2023

He(Th U POAYKTHI €€ TiepepaboTKu

16 KonTponbHas pabota no pazaeny
«YTII€BOI0POABI» 22.12.2023

17 [IpenenbHbIE OAHOATOMHBIE CIIMPTHI: METAHOJ U https://resh.edu.ru/subject/lesson/
sTanoj1. BogopoaHas cBs3b 29.12.2023  4769/start/150550/

18 MHOroaToMHBIE CIUPTHI: STUIICHTIIMKOJb U
TJIMIIEPUH 12.01.2024

19 ®DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKHE U https://resh.edu.ru/subject/lesson/
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE 19.01.2024  5727/start/

20 Anpaeruapl: GOpMabAETU U alleTaIbICTH]. https://resh.edu.ru/subject/lesson/
Aneton 26.01.2024  A776/start/
OIHOOCHOBHEIE MpeCIbHBIC KAPOOHOBKIC

21
KHUCJIOTHI: MypaBbUHAS M YKCYCHas 02.02.2024
[IpakTruyeckas padora Ne 2. «CBoiicTBa pacTBOpa

22 .
YKCYCHOM KHUCTIOTBI» 09.02.2024
CreaprHOBas U OJICHHOBASI KUCIIOTHI, KaK

23
MPEACTABUTEH BBICIINX KaPOOHOBBIX KHUCIOT 16.02.2024

24 Mputa Kak COJIM BBICIITUX KapOOHOBBIX KUCIIOT, UX https://resh.edu.ru/subject/lesson/
Mo¥oIIIee JIeHiCTBHE 01.03.2024  5952/start/

o5 CrnosxHbie 3(Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX
KHUCHOT. ['Maponu3 cinoxHbIX 3QHUpoB 15.03.2024



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/

XKupsl: runponan3, npuMeHeHue, Ouosornyeckas

26 1
POJIb KUPOB 22.03.2024

97 VYrieBonpl: cocTaB, kinaccudukaius. Baxkuermme 1 https://resh.edu.ru/subject/lesson/
MPEJICTaBUTEIIH: TIIF0K03a, PpyKTO3a, caxapo3a 05.04.2024  6150/start/

28 Kpaxman u nemnono3a Kak nNpupogHble 1 https://resh.edu.ru/subject/lesson/
IIOJINMEPBI 12.04.2024 = 5413/start/
KonTpospHas padota 1o pazaeny

29 «Kucnopopacoaepxaiire opraHuuecKme 1 19.04.2024
COEIMHEHNS

30 AMHHBI: METHIIAMUAH U aHWJINH 1 96.04.2024

" AMHHOKHCIOTEI gaK aM(pOTEepHBIC OPTAaHUYCCKUC . httos://resh.edu.ru/subject/lesson/
COEIMHEHNS, NX OMOJIOTMYECKOE 3HAUCHHE. 03.05.2024  4743/start
IlenTuasl

39 benku kak mpupoHBIC BEICOKOMOJICKYIISIPHEIC 1
COEIMHEHHUS 10.05.2024

33 OCHOBHBI€E TTIOHATHS XUMUH 1 https://resh.edu.ru/subject/lesson/
BBICOKOMOJIEKYJIIPHBIX COETUHEHUH 17.05.2024  6095/start/150823/
OCHOBHBIE METOIBI CHHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 94.05.2024
[TnacTMacchl, Kayqyku, BOJIOKHA.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

n/n

11 KITACC

KoaunuecTBO 4acoB

Tema ypoka KonTpoabHbie
Bcero
padoTshI

XUMHUYECKU 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTYpalusi aTOMOB

Ilepunonnueckuii 3akoH u Ilepuonnueckas cucrema
XUMHYECKHX deMeHToB JI. . MeHaeneeBa, ux CBI3b 1
C COBPEMEHHOM T€OpHE CTPOCHUS aTOMOB

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
AJIEMEHTOB U UX COCIMHEHUH 10 TPYIIaM 1

nepuoiaM. 3HaUCHHE MEPUOIUIECKOTO 3aKOHA U 1
CHCTEMBI XUMHYECKHX d1eMeHTOB J[.1. MeHaeneeBa

B Pa3BUTHUH HAYKH

CrtpoeHue BeniecTBa. XuMU4ecKasi CBsI3b, €€ BUJbI;
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H. 1
Bonopoanas cBs3b

BanentHocth. DnekTpooTpuiarenbHOCTh. CTeneHb
OKHcIeHus. BemecTsa MOJIEKYISIPHOTO U 1
HEMOJICKYJIIPHOTO CTPOCHHS

[ToHsiTHE O MUCTIEPCHBIX cHCcTeMaX. MICTHHHBIE 1

KOJIJIOUIHBIE pacTBOpPhI. MaccoBast 10715 BEIIECTBA B 1
pacTBope

Knaccugukaiius 1 HOMEHKIIATypa HEOPTraHUYSCKIX
coeauHeHui. ['eHeTHYecKas CBsI3b HEOPraHUYECKUX 1
BEIIIECTB, Pa3IMYHBIX KJIACCOB




Knaccudukanus XuMHYeCKUX pPEeaKInii B
HEOPraHWYECKOM M OPraHNYeCKON XMMUU. 3aKOH
COXPaHEHUS MaCChl BELIECTB; 3aKOH COXPaHEHUS U
MPEeBpaLICHHs] SHEPTUU IPU XUMHUECKHUX PEaKIMIX

CkopocTtb peakimu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECHUE

10

11

12

[TpakTrueckas padora Ne 1. «BrnusiHME pa3InuHbIX
($aKkTOpOB Ha CKOPOCTh XMMHYECKON PEaKIIHI»

DnekTpoauTrueckas auccoruanus. [lonsatue o
BoZI0OpoAHOM Toka3zatene (PH) pactBopa. Peakmuu
WOHHOTO 0OMeHa. ['Mapou3 opraHuvecKux u
HEOPraHMYECKUX BEIICCTB

OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.
[TonsiTue 00 A7EKTPOIIM3E PACIIIIABOB U PACTBOPOB
coJien

13

Kontponbnas padota no pazneny «Teoperudeckue
OCHOBBI XUMHN»

14

15

16

MeTaJ'IJ'ILI, HX ITOJIOXKCHHEC B HepHOHquCKOﬁ CHUCTEMC

xumMuueckux anemenToB J[. . Menneneesa u
0COOEHHOCTH CTpoeHHUs aToMOB. O01Me puznyeckne
CBOICTBa METAJJIOB

CmuiaBbl METAJIOB. DIIEKTPOXUMUYECKHUM sl
HaIpsHKEHUN METAILIIOB

XUMHUYECKHE CBOMCTBA BaXXKHEHIIINX METaJIJIOB
(HaTpuil, Kanui, KaNbIUNA, MAaTHUN, ATFOMUHHAN) ¥ UX
COE€IUHEHMI

17

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COeTMHEHNN




XUMHYEeCKHE CBOMCTBA IIMHKA, JKeae3a U uX

18 .
COeMHEHU I

19 [IpakTuueckas padora Ne 2. "Pemienne
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 Teme «MeTtamibny"
Hewmeramibl, ux nonoxxenue B [leproanueckoi

20 cucteMe xuMmudeckux sneMmeHToB Jl. M. MenaeneeBa
1 0COOEHHOCTH CTPOEHHS aTOMOB
®dusnvecKue CBOMCTBA HEMETAIOB. AJUIOTPOITHS

21 HEeMeTaJUIoB (Ha MpuMepe Kucaopoaa, cepsl, pochopa
U yIJIepo/ia)

99 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COCIUHCHHI

93 XHUMHYECKUe CBOMCTBA a30Ta, (hocodpa u ux
COCIUHCHHI

24 XUMHUECKUE CBOMCTBA yIaepoaa, KPpEMHUS U UX
COE€IUHEHUI

o5 IIprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COeTUHEHNN
O0o001IcHNEe U CHCTEMAaTH3alKsl 3HAHUH 110 TEME

26 «Hewmertamibry. Beraucinenns no ypaBHeHUSIM
XUMUYECKUX PEaKIUi U TEPMOXUMHUUECKHUE PACUETHI

97 [IpakTuueckas padora Ne 3. «Pemenue
AKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "HemeTamnsr"»

28 KonTtponbhast pabota mo temam «MeTamiby U
«HemeTamibs

29 Heoprannueckue u opraHu4ecKue KMUCIOTHI.
Heopranuueckue u OpraHndecKue OCHOBAHHUS

30 AMpoTepHbIe HEOPraHNYECKHUE U OPraHUYECKHE




COCOAMHCHUS. I'eneTndeckas CBA3b HCOPraHNYCCKUX 1
OpTraHU4Y€CKUX BEIICCTB

Poib XxuMuu B 00€CIIeYeHHH KOJIOTHUECKO,

31 YHEPreTHYECKOM M MUIIEBOW 0€30MacHOCTH, 1
Pa3BUTHH MEIUITTHBI
39 [IpencraBienus 006 0OIUX Hay‘IHI)IXvaI/IHHI/IHaX 1
MPOMBIIIJICHHOTO ITOJTYYEHHS BAXKHEHUIITNX BEIIECTB
33 YeroBek B MHpE BEIIECTB U MAaTEPHAJIOB
34 XUMHUS U 3J0pPOBBE UEIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 10 knacc/ IN'abpuensna O.C., OctpoymoB W.I'., Cnankos C.A.,

AxnnonepHoe obmectBo «M3aarensctBo «IIpocBemenne»,2021 r

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Xumusi(6a30Bbii ypoBeHb).Peanu3zaius oOpa3oBaHus: METOAMYECKOE TTOcOOUE
st yautens / Kasepuna A. A., [Inuyruna I'.B.; nox pea.I'. B. ITuuyrunoii. M.

: ®I'bHY «MHcTuTyT cTpateruu pa3Butus oopazoBanus PAOy, 2022 81 c.:u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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



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

