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[Tporpamma 1o XMMHH Ha YPOBHE CpeIHEro 0011ero oopa3zoBanus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3oBanuu B Poccuiickoit deneparumy,
TpeOOBaHUI K pe3ynbTaraM OCBOEHHUs (perepanbHON 00pa30BaTelnbHON MPOTPaMMBI CPEIHETO
obmero o6Opazoanust (POII COO), mpencraBieHHbIX B DenepaqbHOM TOCYIapCTBEHHOM
obpazoBarensHoM ctangapre COO, ¢ yuérom Konnenuuu mpemnopaBaHus yueOHOTO IpeaMera
«Xumusi» B 00pa3oBaTesbHbIX opranuzanusax Poccuiickoit denepanuu, peanu3yonux OCHOBHbIC
oOpa3oBareibHblEe NPOrpaMMbl, U OCHOBHBIX MOJOKEHUN «CTpareruu pa3BUTHs BOCIMTAHMS B
Poccutickoit deneparuu Ha iepuon g0 2025 roga» (Pacnopspkenne [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOIXO/IOB K pa3padOTKe MPOTpaMMBbI IO XHMHH, K OTPEACIICHUIO O0IIeH CTpaTerun
00y4eHus, BOCIIUTAHUS U PAa3BUTHs OOYUaIOIIMXCSA CPEICTBAMH YYEOHOTO MpeaMera «XUMHs»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOoHILeNTyanbHble nosnoxenus ®I'OC COO o
B3aMMOOOYCJIOBJIEHHOCTH LIEJIEH, COIep KaHUsI, PE3YJIbTATOB 00y4YeHUs U TPEOOBAHUM K YPOBHIO
MOJrOTOBKH BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHE, IOMy4aeMoO€  BBITYCKHHKaMH  00IIeo0pa3oBaTeIbHOI
OpraHM3aly, SIBISIETCS HEOThEMIIEMON YaCThI0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPLIAIOLIIM
ATAllOM peajHM3allMd Ha COOTBETCTBYIOIIEM eMy O0a30BOM YPOBHE KIIFOYEBBIX IEHHOCTEH,
IPUCYILUX LEIOCTHOM CUCTEME XUMHUUYECKOTO 00pa3oBaHus. DTH LIEHHOCTU KacaroTCsl O3HAHUS
3aKOHOB TPUPOABI, (HOPMHUPOBAHUS MHUPOBO33PEHUS M OOMIEH KYIbTyphl YENOBEKa, a TaKKe
HKOJIOTrMY€CKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHOM cpene. Peanusyercs
XUMHYECKOE 00pa3zoBaHue 00yUarOIIUXCsl HA YPOBHE CPEIHETO 00111ero 00pa3oBaHUs CPEICTBAMU
yueOHOro npeamera «XuMHUsA», COAEPHKAHUE U TOCTPOESHUE KOTOPOIo ONpEAEIeHbl B IPOrpaMMe
0 XUMHUHU C Y4ETOM CHEHU(PHUKH HAYKH XUMHH, €€ 3HA4eHUS B IO3HAHWUU MPHPOIABI U B
MarepuaJbHOM JKM3HM OOIIecCTBa, a Takke C Y4€ToM OOmMX Nened U MPUHIMNIIOB,
XapaKTEepU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBl CpeAaHero oOuiero oOpa3oBaHMs B
Poccuiickoit @enepanuu.

XUMHS KaK 3JI€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOy0 poJib B COBPEMEHHOMU
IUBUJIM3ALMH, B CO3JaHUM HOBOW 0a3bl MarepHalbHOM KylbTypbl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMupOBaHUE PALMOHAIBHOTO HAYYHOI'O MBILUIEHUS, B CO3aHHUE LIEIOCTHOTO MPEICTaBICHUS
00 OKpy’KarolleM MHUpe KaK O €MHCTBE MIPUPOJIbI U YETIOBEKa, KOTOpoe POpMHUpPYETCs B XUMHUU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXly CTPOCHHEM BELIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00J1aCTIMU PUMEHEHHUSI.

TecHo B3auMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUS CTajla HEOThbEMIIEMON
4acThI0 MUPOBOM KYIIBTYPbl, HEOOXOUMBIM YCIOBHEM YCIIELTHOTO TPYZa U )KM3HU KaXKJ0T0 YIeHa
oOmiectBa. CoBpeMeHHasi XMMHSI KaK HayKa CO3MJATeNbHas, KaK HayKa BBICOKMX TEXHOJOTHUM
HalpaBjieHa Ha pelieHHe Mo0aNbHBIX MPOOIEeM YCTOWYMBOIO pa3BUTHS 4YEJIOBEYECTBA —
CBIPbEBOM, YHEPTETUUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH M OXPaHbI 37I0POBbS.

B coorBercTBUM ¢ 0OOIMMHU LEISIMU W TNPUHIMIAMH CpPEIHEro oOIero oOpa3oBaHUs
conepxanue npenmera «Xumus» (10—-11 kmaccrl, 6a30BbIi yPOBEHb W3YUYEHHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOYyYaromIMXCsi, HEOOXOMUMYIO UM ISt
BbIPa0OTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B KH3Hb COLMYMa,
MPOAOIKEHHUS 00pa30BaHuUs B PA3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisiomMu  ipeMeTra  «XUMHUS» ABIsAIOTCA 0a3oBble Kypchl — «Opranuyeckas
xumusi» 1 «OO011as 1 HeopraHuveckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEpPKaHHs KOTOPbIX
ABJISIFOTCS OCHOBBI 0a30BOI HAyKU: CHCTEMa 3HAHUM M0 HEOPTaHUYECKOW XUMUH (C BKIIOUEHUEM
3HaHUU U3 001IEN XMMHUH) U OpraHnyeckoi XuMun. @opMuUpoBaHUE JaHHON CUCTEMBbI 3HaHUH MTPU
M3yYEHUU Tpeamera obecreunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000pasus BEIIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUI XUMHH.



CrpykTypa conepkanust KypcoB — «Opranuueckas XuMusi» u «O01mas 1 HeopraHuyecKas
XUMHS» CPOPMUPOBAHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO IMOAXOJa K M3YyYCHHIO
y4yeOHOro Marepuaja W OOyCIIOBJIEHAa HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
OIpPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIECTBA
paccMaTpUBarOTCSl Ha YPOBHE KJIACCUYECKON TEOPUM CTPOEHHUSI OPraHWYECKUX COCAUHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXUMHUYECKUX U IJIEKTPOHHBIX MPEACTABIECHUN O CTPOCHHUU BELIECTB.
CBezneHusi 00 M3yyaeMbIX B Kypce BEIIECTBAaX JAIOTCS B Pa3BUTUU — OT YIIIEBOAOPOIOB 0
CJIOKHBIX OHMOJOTMYECKH AaKTUBHBIX COEIMHEHHMHA. B Kypce opraHmveckoil XMMHU TOIYyYalOT
pa3BuTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OLIET0 0Opa3oBaHMs IIE€pBOHAYAIbHBIC
NPEACTABICHUS O XUMHUYECKOW CBSI3H, KIACCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOEHUs, O XUMUUECKON PEAKLIUH.

[Tog HOBBIM yIJIOM 3peHHs B mpenMmere «XuMus» 0a30BOTO YpPOBHS paccMaTPHUBACTCS
U3y4YCHHBII Ha YypPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUS TEOPETUYECKUH Marepuan u
(aKTONOTHYECKHE CBEICHUS O BEIIECTBAX M XMMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0Imas 1 HeopraHM4YecKass XUMH» OOy4YaroIIUMCS MPEJOCTaBISIETCS BO3MOKHOCTh OCO3HATh
3HaYEHUE IEPUOAMUYECKOTO 3aKOHA C O0IIETEOPETUYECKUX U METOIOIOTUYECKUX MTO3UIIHN, TITy0XKe
MOHSITh UCTOPUYECKOE M3MEHEHNE (PYHKIIHIA 3TOTO 3aKOHA — OT 0000IIaoMIeH 10 00BSICHSIONICH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaKHEWMIIMX BEUIECTBAaX, X COCTaBE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XMMHUECKHUX PEaKLHUsAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
jnononHsiercs B Kypcax 10 wm 11 kmaccoB osnemMeHTaMHM — COAEp)KaHUS, HMMEIOIUMU
KYJAbTYPOJIOTUYECKUM M NPUKIATHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBSA3M XUMHHM C JPYTMMH HayKaMH, PpacKpbIBalOT €€ pojb B II03HABATENbHOM U
IIPAKTUYECKOM J1eATENbHOCTU YEJIOBEKAa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHUS K IpOLECCY
TBOpYECTBa B OOJIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUNH XHUMHUH, [TOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCSI B OOLLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpoOJeMax, CBA3aHHBIX C XMUMHEH,
KPUTUYECKH OCMBICIUBATh MH(OPMALIMIO M TIPUMEHATH €€ Ui MONOJTHEHUS 3HAHUH, pelIeHus
MHTEJJIEKTYaIbHBIX M 3KCIIEPUMEHTAIbHBIX MCCIIEN0BATEIbCKUX 3ajad. B menom conepkaHue
yuebHoro npeamera «XUMHUsS» JAaHHOTO YPOBHS U3YyU€HHUS OPUEHTHPOBAHO Ha (popMHUpOBaHUE Y
00y4aronuxcsi MUPOBO33PEHUECKON OCHOBBI JJI1 MOHUMAaHUS (PUIOCO(CKUX HAEH, TaKUX Kak:
MarepuaJbHOE €IMHCTBO HEOPTaHWYECKOTO U OPraHMYeCcKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTD MPUPOIHBIX SBJICHUHN MyTEM SKCIIEPUMEHTA
U pelIeHHUs NPOTHUBOPEYUH MEXAY HOBBIMM (DaKTaMM U TEOPETUYECKUMH IPEANOChUIKaMHU,
OCO3HAHME POJIM XUMHUHU B PEIIEHUHU SKOJIOTMYECKUX IMpoOJieM, a Takxke IpobieM cOepexeHus
HHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3AHUSI HOBBIX TEXHOJOTUN U MaTepUasoB.

B nutane pemenus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLMATM3AIMHN 00yUYarOIINXCs IPUHSATHIE
IpPOrpaMMOil MO XUMHUHM NOJXOJbl K OINPEAEICHUIO COJAEP’KAaHUS U IOCTPOEHHUS IpeaMeTa
peaycMaTpuBaoT (GOPMUPOBAHUE YHHBEPCAJIbHBIX YYEOHBIX NEHCTBHUI, UMEIOIMX 0a30BOe
3HaYeHHE JI1 Pa3IMYHbIX BHJIOB JEATENBHOCTU: pELIeHHs] NpoOieMm, IMOHMCKa, aHanu3a u
o0paboTku uHpOpMAIMKM, HEOOXOOUMBIX JJIsi NPUOOPETEHUs OIbITa MPAKTUYECKOH U
HCCJIEZIOBATENIbCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUU XUMHUHU.

B npaktuke npenogaBaHusl XMMHUU KaK Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs, TaK U
Ha YPOBHE Cpe/IHEro o01Iero oopazoBaHus, Py ONPENEICHUH COIEP)KATEIbHON XapaKTepUCTUKU
Hened Wu3ydeHus IMpeaMeTa HallpaBlIeHHEM IEPBOCTENEHHOW 3HAYMMOCTH TPAIUIIMOHHO
npusHaércss  (QopMHpOBaHME OCHOB XHMHYECKOM Hayku Kak 00JacTM COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUUECKOH JesITEeIbHOCTH YeJIOBEKa U KaK OIHOTO U3 KOMIIOHEHTOB MUPOBOM
KylIbTypbl. C METOIMYECKONM TOYKH 3PEHUS] TAaKOW MOIXOA K ONPEACIICHUIO IEeJNe N3ydeHUus
IpeaMeTa SIBJISETCS BIIOJIHE ONPaBAaHHbBIM.

CornacHo JaHHOW TOUYKE 3PEHHs TNIaBHBIMHU LEISIMH W3YyYeHHUs mpeameTa «XUMHs» Ha
6a3zoBom ypoBHe (10 —11 ki1.) ssBISIFOTCSL:

e (GopMHpOBAaHWE CHUCTEMBl XHUMHYECKUX 3HAHUM KaK BAKHEWINECH COCTaBIISIONICH
€CTECTBEHHO-HAayYHONU KapTHHBI MUpPA, B OCHOBE KOTOPOM JI€KaT KIIIOYEBBIE MOHSATHS,



dbyHIaMEHTallbHBIE 3aKOHBI U TEOPUUM XUMHUH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHEN X PAa3BUTHUS M CTAHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTHE NPEACTABICHUI O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKINi, HEOOXOAUMBIX JUIsl IPUOOPETEHUsT YMEHUN OPUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMUYICCKUX SBICHUN, UMEIONINX MECTO B MIPHUPOJIE, B IPAKTHUCCKOUN H
MMOBCEAHEBHOM KU3HHU,

® Dpa3BUTHE YMEHHH U CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONIOAEHUEM U
OOBSICHEHHEM XHUMHYECKOTO OSKCIEPUMEHTa, COOJIIOICHHEM TpaBWil 0€30IacHOro
oOpaleHus ¢ BEeeCTBaAMH.

Hapsany ¢ aTuM, comep:karenbHasi XapaKTepUCTUKA 1eNieil U 3a/1a4 M3ydeHHs peaMeTa B
porpaMMe 10 XUMHUH YTOYHEHA i CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
CUCTEeMe cpefHero odmiero oopasoBanus. CeroiHs B MPEMogaBaHU XUMUU B OOJBIICH CTETICHU
OTIAETCsl MIPENIIOYTEHUE TPAKTUUECKON KOMIIOHEHTE COAEpXKaHUs 00y4eHUsl, OPUEHTUPOBAHHOMN
Ha TOATOTOBKY BBITYCKHUKAa 00I1€00pa30BaTeIbHON OpraHM3aliy, BIAACIONIEro He HabopoM
3HaHUH, a (PYHKIMOHAJIBFHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSMH aKTUBHOTO
MOJTYYCHUs 3HAHWI U IPUMEHEHUS MX B PEAJIbHOW KHU3HH JUIS PEIICHUS PAKTHYECKUX 3a/1ad.

B cBsI3u ¢ 3THM mpu U3ydeHUW TpeaMeTa «XHMHS» JOMUHUPYIONIEe 3HAUYCHUE
nproOpeTaroT TaKKMe NN U 3a/1a9H, KaK:

ajlanTanys 00yJaromuXxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPa, (POPMHPOBAHHE
MHTEJUIEKTYyalbHO Pa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PEHICHWH B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHSX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

dbopMupoBaHrue y OOy4YalOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
UMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISL PA3JIMYHBIX BHJIOB JESTEIBHOCTH: PEIICHHs Mpoliem,
NOWCKa, aHamm3a W 00paboTKM wWH(pOpPMALNU, HEOOXOMUMBIX Ui TNPHOOPETEHUsS OIBITa
NEeSITeIbHOCTH, KOTOpas 3aHMMAeT BaXKHOE MECTO B MO3HAHWM XHMHH, a TAaKXKe JJIS OICHKH C
MO3HIINN YKOJIOTUIECKOM O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpraHU3M YeJIOBEeKa U MPUPOIHYIO CPEey;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HMHTEIUIEKTYAIIbHBIX M TBOPYECKHX CHOCOOHOCTEH
00yyaronuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO NpUOOpeTarh HOBbIE 3HAHMS 10 XUMHUU B
COOTBETCTBHUH C KH3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIHOHHBIE
TEXHOJIOTHH JUUIsl TIOMCKA M aHalIn3a yu4eOHON M HAyIHO-TIOMYJISIpPHOW WH(OPMALIUK XHMHYECKOTO
COZIepKaHUs;

dbopmMHpoBaHUE U PA3BUTHE Y OOYJAIONINXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HaOMIOATEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOphIe OCOOEHHO HEOOXOAMMEI, B
YaCTHOCTH, NPH IJIAHUPOBAHUH U TIPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHUE y 00yUaIOMIUXCS YOKIEHHOCTH B TYMaHUCTHYECKOI HAIPaBIEHHOCTH XHMHH,
e€ BOXHOW pONMM B pEIICHUH TIOOAJIBHBIX MPOOJIEM pPAMOHAIBHOTO TPUPOIOTIONB30BAHMUS,
TIOTIOJTHEHHSI DHEPTETHYECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEPEKHOT0 OTHOIICHUS K TIPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPHOOPETEHUS
OTIBITA MCIIOJIb30BAHUS TIOMYYSHHBIX 3HAHUH JUTSI IPUHSATHS TPAMOTHBIX PEIICHUN B CHTYAIIHSIX,
CBSI3aHHBIX C XHMHYECKUMH SBJICHUSMHU.

B ydeOHOM maHe cpeaHero o0miero oOpa3oBaHUs MPEaMET «XHUMHSI» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00acTi «ECcTeCTBEHHO-HAYYHBIEC TTPEMETHI.

OO0mee 4ncino 4acoB, OTBEACHHBIX Ul U3YyYCHUS XMMHUH, Ha 0a30BOM YpOBHE CpPEIHETO
obmero odpazoBanus, coctasisieT 68 yacon: B 10 kmacce — 34 gaca (1 yac B Heneno), B 11 kiacce
— 34 gaca (1 gac B Henemto).



COILEPKAHUE OBYUYEHMUSA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCcKON XUMHHU

[IpenmeT oprannyeckoi XMMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B MOJIYYEHUH HOBBIX BEIIECTB
U MarepualioB. Teopusi CTpOEHUsI OpraHuyeckux coeauHeHuii A. M. bytiepoBa, €€ OCHOBHBIE IOJOKECHHUS.
CtpykTypHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB. | OMOIOTHs, N30Meprsi. XUMHUUECKasi CBSA3b B OPraHUYECKHX
COEIMHEHUSX — OIMHAPHbBIE U KPATHBIE CBA3H.

[Ipencrasienue o kiaccu(puKaMi OpraHMUECKUX BemecTB. HoMeHKIaTypa OpraHmuecKux COeInHEHHUH
(cucremarnueckas) U TPUBHAJIbHBIE HA3BAHUS BAKHEHIINX MPEACTABUTENEH KIIaCCOB OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METO/bl M3Yy4YCHHs BEIIECTB M HMX IPEBpAIICHUI: O3HAKOMIICHHE C O0pa3laMu
OpraHMYEeCKHX BEIIECTB M MarepuajaMy Ha UX OCHOBE, MOJEIMPOBAHME MOJIEKY] OPraHUYECKHX BEILECTB,
HAOMIOZICHWE M ONMHUCAHWE JEMOHCTPALMOHHBIX OIBITOB IO TPEBPALICHUIO OPTraHMYECKUX BEIIECTB MpHU
HarpeBaHuu (T1aBjieHue, OOyIIIMBaHUE U TOPEHUE).

Yriesonopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHHA pPsiA. MeTaH M 3TaH — NPOCTEHIIME NPEACTaBUTEIN
QJIKaHOB: ()M3WYECKHE M XMMHUYECKHE CBOIMCTBA (PEaKIMM 3aMEIICHHUS W TOPEHHsI), HAXOXICHHE B MPHUPOAE,
MIOJIy4Y€HUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUM psifl. DTHIIEH U MPONUIIEH — IPOCTENUILINE PEACTABUTEIN
QJIKEHOB: (PM3MYECKHE W XUMHUYECKHE CBOMCTBA (peaKkiWH TUAPUPOBAHHS, TaJOr€HUPOBAHMS, THUApATAIUH,
OKHCJIEHUS U TOJIMMEpPHU3aLliN), I0JIyYeHUE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u metwinOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHYECKHE CBOMCTBA
(peakuus nonuMepusanun). [lomyuyenne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHH psAl. AIETUICH — MNPOCTCHIIHA
MIPEJICTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3NUECKNE U XUMUYECKHUE CBOMCTBA (peakuuu T'HJIpUpPOBaHMS,
raJIor€HUPOBaHUs, TUPATALIUHN, TOPEHMUS ), TOTyYEHUE U IPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, Gpu3NUECKUe U XUMUYECKUE CBOWCTBA (PEAKIMU TaJOTeHUPOBAHUS U
HUTPOBAHUs), MOJIyd€HUE U NPUMEHeHue. Tonyon: cocmas, cmpoenue, Quauyeckue u Xumudeckue ceotcmed
(peakyuu 2anoceHuposanus u HUMPOBAHUs), noayyeHue u npumerenue. TOKCHUHOCTb apeHOB. ['eHeTnueckas
CBSI3b MEXY YINIEBOAOPOIAMH, TPUHAUIEIKAIIMMH K Pa3JIMYHBIM KJIACCaM.

[IpuponHbie UCTOYHUKHU yraeBogopoaoB. [Ipupoansiil ra3 u nonmytHele HedTsHbIE Ta3bl. HedTh u e
npoucxoxaeHue. CrnocoObl mnepepalOoTKH HEPTH: NMEPEeroHka, KPEeKUHI (TepMUYECKHUM, KaTalUuTUYECKUM),
nupoius. IponykTsl nepepaboTku HEPTH, UX TPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yrosb u
MPOAYKTHI €ro nepepadboTKu.

DKCIepUMEHTANIbHbIE METOAbl M3y4YEHMs] BEUIECTB M WX IPEBPALICHHUI: O3HAKOMJIEHHE C 00pa3namu
IJ1acTMAacC, KaydyyKoB U pe3uHbl, Kojulekiuu «HepTte» u «Yronby, MoaenpoBaHie MOJIEKYIN YITIEBOJOPOJOB U
raJIor€HONPON3BOIHBIX, POBEICHNE IPAKTUYECKON pabOThI: MOTyYEeHUE ITUIICHA U U3YUYEHHUE €ro CBOICTB.

Pacuérnepie 3anaun.

Boruncnenus no ypaBHEHUIO XMMHUECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEILIECTBA
WIM TIPOAYKTa pPEaklUyd MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX BEIIECTB WIIU
MPOAYKTOB PEAKIINH).

Kuciopoaconep:xamue oprannyeckue CoeAHHEHU S

[IpenenbHbIE OIHOATOMHBIE CIUPTHI. METaHOI U 3TAHOII: CTpOeHHE, GPU3NYECKUE U XUMUYECKHE CBONCTBA
(peakuuu ¢ aKTUBHBIMU METAJUIAMHU, TaJIOTEHOBOIOPO/IaMHU, TOPEHUE), IprMeHeHue. BogopoaHble cBsI3u MEXKIY
MOJIEKYJIAMH CIIUPTOB. JleMICTBME METAaHOJIA U STAHOJIA HA OPTaHN3M YEJI0BEKA.

MHoroaroMHble CIUPTHL. DTUIICHIIMKOIb U [IHIEPUH: CTPOCHUE, (PU3NUECKUE U XUMUYECKUE CBOICTBA
(B3auMOJEHCTBHE CO IIETIOYHBIMU METaJlJIaMH, KaueCTBEHHasl peaKIlisl Ha MHOTOaTOMHbIE CIIUpPTHI). JlelicTBre
Ha OpraHu3M 4esoBeka. [[pumeHnenne muneprHa u STUIEHIIIUKOIS.

®DeHoJI: CTPOCHHUE MOJIEKYIBI, ((U3NUYECKHUEe U XUMUYECKHE CBOMCTBA. TokcnuHOCTh (heHona. [Ipumenenne
dbenoma.




Anbreruaipl U kemonsl. PopManblIeru, aleTalbJeTua: CTpoeHue, (GU3nYecKrue U XUMUYECKUE CBOMCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBJIEHMSI, KAYECTBEHHbBIE PEAKIIMH ), TIOJTYUEHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIPENENIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHasi UM YKCyCHasi KHUCJIOTBI: CTPOEHHE,
¢du3nueckue M XUMHYECKHE CBOWCTBAa (CBOWCTBA, OOmIME JUIsl KJAcCa KHUCIOT, PEaKIUs STEePUPUKAIIH),
nojlyyeHue U npumeHeHue. CTeaprHOBas U OJIEMHOBAsl KMCIOTHI KaK MPEACTaBUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbljIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBHE.

Crnoxuble 3pUpbI Kak MTPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponm3 cinoxkHbIX 3¢upos. XKupsl. [maponu3
*kupoB. [IpuMeHenue )xupoB. buosorndeckas pojiab KUPOB.

VYriieBopl: cocTaB, Kiaccu(uKaus yriaeBoaoB (MOHO-, TU- U MoJrcaxapuabl). [7roko3a — mpocTermii
MOHOCaXapuJ: 0COOEHHOCTH CTPOEHUS MOJICKYJIbI, (U3NUYECKHEe U XUMHUECKHUE CBOMCTBA (B3aUMOACHUCTBUE C
ruapokcunom menu(Il), okucienne aMMuadHbIM pacTBOpoM okcunaa cepedpa(l), BocctanoBieHue, OpokeHUE
[JTIOKO3bI), HAXOXKJCHUE B MPUPOAE, IPUMEHEHHE, Ouosoruyeckas poib. Dorocunres. OpyKkro3a Kak U30Mep
[JTFOKO3BI.

Kpaxman u nemnronosa kak npupojHbie noiauMmepsl. CTpoeHue Kpaxmalia U HeuToao3bl. Puznueckue u
XMMHUYECKHE CBOICTBA Kpaxmaia (TUIPOiIN3, KaYeCTBEHHAs pEaKIIUsl C HOJIOM).

OKCHEpUMEHTATIBHBIE METONbl M3Yy4YCHHs BEIIECTB M HMX IPEBpAIICHUI: MpOBeneHHE, HAOIOICHUE U
ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: FOPEHHE CIHUPTOB, KaUE€CTBEHHbIE PEaKIMM OJHOATOMHBIX CIIHPTOB
(oxucnenue stanosa okcuaom menu(Il)), MHOroaToMHBIX CIIUPTOB (B3aMMOJICHCTBUE TIIHIIEPUHA C TUIAPOKCHUIOM
menu(Il)), ampaernnoB (OKMCICHHE aMMUAdHBIM pacTBopoM okcuma cepedpa(l) m rugpoxcumom memu(1l),
B3aUMOJICHCTBHE Kpaxmalla C HOJOM), MPOBEICHHE MPAKTHUYECKOW padOTHI: CBOMCTBAa pPacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnpie 3anaun.

Bbruncnenus no ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBAa UCXOJHOTO BEIIECTBA
WIK TPOAYKTa PEaklUy MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX BELIECTB WJIU
IIPOAYKTOB PEAKIIUH).

A3zoTcozepxalliye OpraHMuecKre COeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHudeckue coequHeHus. duznueckue U XMMHUYECKHE CBOICTBa
aMUHOKHCIIOT (Ha MpuMepe MIMIKMHA). buonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuabt.

benku kak mHpUpPOIHBIE BBICOKOMOJEKYISpHbIE coeAuHEHMs. [lepBuyHas, BTOpUYHAs W TpETUYHAs
CTpyKTypa 0enkoB. XMMHUECKHE CBOMCTBA OEJIKOB: TUIPOJIN3, IeHATypallis, KaueCTBEHHbIE PeaKuu Ha OEJIKHU.

OKCIepUMEHTANIbHbIE METOJbl M3Y4YEHMsI BEIECTB W WX NPEBpAIlCHUN: HaOMIOAEHWE U ONHMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHAaTypalus OEJIKOB IPU HarpEeBaHUH, [IBETHBIE PEAKIIUU OEJIKOB.

Bbicokomolieky/isipHbIe cOeJUHEHHS

OcCHOBHbBIE TOHSTHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3BEHO, CTENEHb [OJUMEpU3AlM, CpelnHsis MoJieKyiaspHas Macca. (OCHOBHbIE METOIbl CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COEAMHEHUN — MOJIMMEPHU3alusl U MOJTUKOHICHC AU

DKCIepUMEHTANIbHbIE METOAbl M3y4YEHMs] BEUIECTB M WX IPEBPALICHHUI: O3HAKOMJIEHHE ¢ 00pa3namu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeIMeTHbIE CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBSI3€H IPU N3YUYEHUHU OpraHnyeckoi XuMuu B 10 kinacce ocyniecTBiaseTcs
Yyepes3 UCI0JIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHITUH, TaK U OHSITUMN, SBJISIOIINXCS CHCTEMHBIMU
JUIS OTJIEbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OO0mue ecTecTBEHHO-HAay4YHbIE MOHSTHS: SIBICHUE, HAyYHBIM (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHau3,
CUHTE3, KIaccu(UKaIys, NepruoANYHOCTb, HAOIONEHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJIETTUPOBAHHE.

®duszuka: marepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPTeTHUECKHI ypOBEHb, BEILIECTBO,
TeJ0, 00bEM, arperaTHoe COCTOSIHUE BeIlleCcTBa, (U3MUECKHE BETUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6uochepa, oOMeH BelleCTB B OpraHuszMe, (HOTOCHUHTE3, OMOIOTHYECKH
aKTUBHbIE BelecTBa (OENIKH, YIIIEBO/IbI, XKUPbI, PEepMEHTHI).

I'eorpadus: MuHepasibl, FOpHbIE IOPOIbI, TIOJIE3HBIE HCKOIIAEMbIE, TOTLITUBO, PECYPCHI.

TexHonorus: nuIIeBble MPOAYKThI, OCHOBBI pallMOHATILHOTO MUTAHUS, MOIOIINE CPEACTBA, IEKAPCTBEHHbIE
1 KOCMETHUYECKHUe Tperaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIACC



OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHMH

XuMHU4eCKU MeMeHT. AToM. Slipo aroma, H30TONbl. DJIEKTPOHHAst 0007109Ka. DHEPreTUYecKue ypoBHH,
MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- 27IeMeHThl. OCOOCHHOCTH pacTpeIeICHUs JINEKTPOHOB 0 OPOUTAIISIM
B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOHPHUTYpAIHs aTOMOB.

[lepuopnueckuii 3akoH u Ilepuonuueckas cucrema xumuueckux eMeHToB /. Y. Menneneesa. CBs3b
[IEpUOANYECKOr0 3akoHa M Ilepuogmyeckoir cucreMbl xumudeckux snemeHtoB [[. WM. Menneneesa ¢
COBPEMEHHOM TEOpHEell CTpOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U
00pa3yeMbIX IMU MPOCTHIX U CIOKHBIX BELIECTB MO TPYIIaM U IeproiaM. 3HaYeHUE MEPUOUIECKOr0 3aKOHa B
pa3BUTHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUUYecKoW CBS3M (KOBaJCHTHasl HEIOJIIpHAs U
NOJIIpHasi, MOHHAsL, MeTaJlIIn4eckast). MexaHn3Mbl 00pa3oBaHMsI KOBAJIEHTHOM XMMHUYECKOU CBA3H (OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN). Bomopoanas cBa3b. BasieHTHOCTB. DneKTpooTpULiaTeTbHOCTh. CTEeHh OKUCICHUS.
WoHbl: KaTUOHBI U AHUOHBI.

BeecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IIOCTOSIHCTBA COCTaBa BellecTBa. THIIbI
KPUCTAJNINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAIUIMUECKON PEIIETKHU.

[TonsiTue o nqucnepcHbIX cuctemax. VICTUHHBIE U KOJIJIOWJHBIE pacTBOpbl. MaccoBast 10J1 BEILECTBA B
pacTBope.

Knaccudpukanuss  Heoprannyeckux coeauHeHuid. HomeHkiaTypa  HEOpraHMYEeCKHMX  BELIECTB.
I'enernueckas cBA3b HEOPraHUYECKUX BELIECTB, IPUHAJICKAIINX K PA3INYHBIM KJIaccaM.

Xumnueckas peakuus. Kimaccupukanus XMMHYECKHX PEAKIUHA B HEOPraHMYECKOW M OpraHHMYECKON
XUMHH. 3aKOH COXPAHEHHS Macchl BELIECTB, 3aKOH COXPAaHEHUS M NPEBPALLEHUS SHEPTUU MPU XUMUYECKUX
peakuusx.

CkopocTh peakuuu, e€ 3aBHCHMOCTb OT pas3iuuHbIX (hakropoB. OOpaTtumble peakiuu. XUMHYECKOE
paBHOBecue. DAaKTOPBI, BIUAIOIIKME HA COCTOSIHUE XUMHUUYECKOro paBHoBecus. [Ipunnun Jle Hlarense.

OnexTponutuyeckas auccouuanus. CuibpHble U cinadble AeKTpoiauThl. Cpena BOAHBIX PacTBOPOB
BELIECTB: KUCasl, HEUTpasibHas, IEeJI0YHAs.

OKHCINTENEHO-BOCCTAHOBUTENBHBIE PEAKIIUU.

DKCIIepUMEHTANIbHbIE METOJbl H3YYEHHs BEUIECTB U MX IMPEBpALICHUI: JeMOHCTpanusi Taliui
«IIepuonnueckas cucteMa XuMu4eckux ueMeHToB J1. 1. MenneneeBa», n3yuyeHne Mojeel KpUCTAIUTMYECKAX
peléToK, HaOMOIeHNE U OMKCAaHUE JIEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMBITOB (pa3iioKeHHE MEepoKCUaa
BOJIOPO/Ia B IPUCYTCTBUH KaTaJIn3aropa, ONpeesIeHrue CPeibl pACTBOPOB BEIIECTB C TOMOUIbI0 YHUBEPCAIBHOTO
MHMKAaToOpa, PeaKkii HOHHOTO OOMEHa), IPOBEACHNE MTPAKTHUECKOM paboThl «BnusHue pa3nuuHbix (GakTopoB
Ha CKOPOCTh XMMHUECKOMN peaKium».

Pacuérnrpie 3anaun.

Pacuérel o ypaBHEHHMSIM XMMHMUYECKHUX pEaKluil, B TOM YHUCII€ TEPMOXMMHUYECKHUE PACUEThl, pacué€Thl C
HCIIOJIb30BaHUEM TOHATHUS «MacCoBast 10JIs1 BELIECTBAY.

Heoprannueckas xumusi

Hemeramnbl. Tlonmoxxenue nemeramioB B Ilepuogumueckoir cucreme xumuueckux sieMentoB [I. .
MenneneeBa 1 0cOOEHHOCTH CTpoeHHs aTOMOB. dDu3nUecKkre CBONCTBAa HEMETAIIIOB. AJUIOTPONHS HEMETAIIIOB
(Ha mpuMmepe Kucaopoza, cepsl, pocdopa u yriepona).

XWMHYECKHE CBOMCTBA BaXHEHITMX HEMETAIOB (TajJoTreHOB, Cephl, a3oTa, ¢ocdopa, yriepoaa u
KPEMHHS) U UX COSTMHEHHUH (OKCHIOB, KHCIOPOICOEPIKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[IpumeneHne Ba)KHENUIIINX HEMETAUIOB M UX COCTMHEHUN.

Meramnsl. [Tonoxenue meramios B [lepuoanueckoit cucteme xumnyeckux ainemenToB J1. 1. Menneneesa.
Oc00EHHOCTH CTPOCHHUSI AIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. O0mue pu3ndecKkue CBOMCTBA METAJLIOB.
CrnnaBel METaIOB. DIIEKTPOXUMHUYECKUH psil HAMIPSHKEHUH METaJIOB.

XWMHYECKHUE CBOMCTBA BAXHEHIITMX METAJJIOB (HATpWi, Kajlui, KajabI[Md, MarHuii, aJlOMUHHUM, [IHHK,
XPOM, JKeJIe30, MeJIb) M KX COCTMHCHHUI.

O61ue cnocoOb! moay4yeHus: MeTauioB. [IpuMeHenrne MeTaioB B ObITY U TEXHHKE.



OKCIIEpUMEHTAIIBHBIE METO/IbI U3YUEHUS BELIECTB U MX MPEBPALLEHUI: U3yuyeHUE KOJUIEKIINH «MeTasuibl
U CIUIaBbl», OOpa3lOB HEMETAJJIOB, pEIICHHE OSKCIIEPUMEHTAIBHBIX 3aj]a4, HaOJOfEHUEe U OIHCaHUEe
JIEMOHCTPALIMOHHBIX U Ja00PaTOPHBIX ONBITOB (B3aUMOZEHCTBHE IMAPOKCHIA AIFOMUHHUSA C pACTBOPAMU KUCIIOT
U 111€J109€H, KaueCTBEHHbIE PEAKIIMY HAa KATHOHBI METAJLJIOB).

Pacu€rHble 3anaun.

Pacuérbl Mmacchl BeniecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE WM 00BbEMY
OZHOTO M3 Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, pacy€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB
peaKIuu, €CJIM OHO U3 BEIIECTB UMEET IIPUMECH.

XuMHus U KU3Hb

Ponp xuMum B obOecrieueHHH SKOJOTHYECKOW, YHEPTeTHUECKONW W IMHUIIEBOM O€30MacHOCTH, pPa3BUTHU
MeauuuHbL. [IoHATHE 0 HAyYHBIX METOJAX IMO3HAHUS BEUIECTB U XUMUYECKUX PEaKIIUM.

[IpencraBienus 00 OOMMX HAYYHBIX MPUHIXNAX TPOMBIIIIEHHOTO NOTYYEeHHUS BAKHEHIIINX BEIIECTB.

UYenoBek B MHUpe BELIECTB U MAaTepUaJIOB: BaXKHEHIIME CTPOMUTEIIbHBIE MaTepUalibl, KOHCTPYKIIMOHHbIE
MaTepHalIbl, KPacKH, CTEKJIO, KepaMHKa, Marepuaybl I JIEKTPOHHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKUE U
MUHEpaJbHbIC Y10OpEHUS.

XHMHS M 3J0pOBbE 4YEJIOBEKAa: IIpaBUiIa MCIOJB30BAHMS JIEKAPCTBEHHBIX IIpEnaparoB, IpaBHia
0€301acHOTO MCIOIB30BAHMSI IIPETIAPATOB OBITOBOM XMMHUU B TIOBCETHEBHON JKHU3HU.

MexnpeIMeTHbIE CBA3H.

Peanuzanus MeXNpeaMETHBIX CBsI3€d NpU U3Y4eHMM OOIled M HeopraHuyeckod xumuu B 11 kiacce
OCYILIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHSATUH, TaK M TOHATH,
SBJISIFOLIUXCA CHCTEMHBIMH JUISl OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01iue ecTeCTBEHHO-HAyUHbIE IMOHATHUS: HAyuHbIM (DaKT, rumoresa, 3akOH, TEOpUS, aHAJIU3, CHHTE3,
Kaccu(uKaIus, MepuoJuIHOCTb, HAOMOIEHUE, IKCIIEPUMEHT, MOJISIMPOBAaHKE, U3MEPEHUE, SBICHUE.

®u3nka: Marepus, SJHEPrus, Macca, aroM, MEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PaIUOAKTUBHOCTb,
MOJIEKYJIa, YHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (U3NIECCKHE
BEJIMYMHBI U €JUHULIBI X U3MEPEHHUSI, CKOPOCTb.

Buonorus: kietka, opraHusM, sKocucreMa, omocdepa, Makpo- ¥ MUKPOIIEMEHTHI, BUTAMHHBI, OOMEH
BEIIIECTB B OpraHU3Me.

I'eorpadus: MuHepasibl, rOpHbIE IOPOIbI, TIOJIE3HBIE NCKOTIAEMBbIE, TOTIIUBO, PECYPCHI.

TexHomorus: XuMu4eckas IPOMBIIIIIEHHOCTh, METAJTYpIrUsl, IPOU3BOACTBO CTPOUTEIBHBIX Marepuaos,
CEJIbCKOXO3SIIICTBEHHOE IPOU3BOACTBO, MUIIEBAsl MPOMBIIUIEHHOCTb, (apMaleBTUUECKas MPOMBIIIIEHHOCTD,
IIPOU3BOJICTBO KOCMETHYECKHUX IIPENaparoB, IPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaTE€pHalIOB, JJIEKTPOHHAs
MIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VIIBTATBI OCBOEHUSA INTPOTPAMMBI 110 XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yAbTaTaM O0CBOCHHUS 00yJarOIIUMUCS IPOTPAMM CPETHETO
o61iero o0pa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IIPEAMETHBIM). HaydHO-MeTomuueckoi 0CHOBOM aiist
pa3pabOTKN IIAHUPYEMBIX PE3YIbTaTOB OCBOCHHS HPOTPaMM CpEIHEro OO0Iero oO0pa3oBaHMS SBIISETCS
CUCTEMHO-/I€ATEIbHOCTHBIH MOAXO.

B cooTBeTCTBMM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JIMUYHOCTHBIX pE3YJIbTaToB
OCBOGHHS TpeaMeTra «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHUs BBIACICHBI CIETYIOIINE
COCTABJIAIOLLHE!

0CO3HaHKE 00YYArOIIUMUCS POCCUHCKON TPaKJaHCKOW UJCHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIIPEJIEIECHHUIO;

HaJM4re MOTUBALUU K O0Y4YEHMUIO;

LIeJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJAEHUN JTUUYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH U
HCTOPUYECKHUX TpaauLuii 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOyYaromMXcs PYKOBOJICTBOBATbCS B CBOCH AEATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMHU, IPUCYLTUMHU LIETTOCTHONW CUCTEME XMMUYECKOTO 00pa30BaHus;

HaJU4ue IPaBOCO3HAHUS HKOJOTMYECKOM KyIbTyphl U CIIOCOOHOCTM CTaBUTh LIEJIU U CTPOUTH
KU3HEHHBIE TUIAHBbI.

JIMYHOCTHBIE pe3yabTaThl OCBOECHUS NpeaMeTa «XUMHUS» JOCTUTAlOTCS B €AMHCTBE Y4YeOHOU u
BOCIIUTATEIbHOW JEATEJIbHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH, COLMOKYIBTYPHBIMH, JTyXOBHO-
HPABCTBEHHBIMH LEHHOCTSIMH U HJICAJIAMH POCCUHCKOTO TPa)KIaHCKOTO OOIIeCcTBa, MPUHATHIMUA B OOIECTBE
HOpMamMH M MpaBUJaMH IOBEIEHUS, CIIOCOOCTBYIOIMMHU IpoOIleccaM CaMOIO3HAHUS, CaMOpa3BUTUS U
HPAaBCTBEHHOI'O CTAHOBJIEHMSI INYHOCTU O0YYaroIIuXCsl.

JIMYHOCTHBIE pE3YJAbTaThl OCBOEHHUS MpeAMeTa «XUMHUS» OTpaxaroT CPOPMHPOBAHHOCTH OIbITA
MTO3HABATEJIbHOM M MPaKTHUYECKON NeATeNbHOCTH OOy4arolMXcsi MO pealu3aliy NPUHSATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUS:

OCO3HaHMs 00yYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IMpaB U OOS3aHHOCTEH, yBakK€HHUSI K 3aKOHY U
MIPaBOIOPSIIKY;

MIPEJICTABICHUSI O COLMAIbHBIX HOPMax U MpaBHJIaX MEKIMUYHOCTHBIX OTHOLICHHUM B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IESTENbHOCTH MPH CO3JaHUM Y4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U M03HABATENIbHBIX 33]1a4, BHIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI APYTUX MPU aHAIIN3e
Pa3IMYHbIX BUJOB YU€OHOU NESTEIbHOCTH;

2) naTpMOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K UICTOPUUYECKOMY M HayYHOMY HACJEIMI0 OTEYECTBEHHON XUMHUH;

YBa)K€HHUS K MPOIECCY TBOPUECTBA B 001aCTH TEOPUH U MPAKTUYECKOTO IPUMEHEHHSI XUMHUH, OCO3HAHUS
TOTO0, YTO JJOCTUXKEHUS HAYKU €CTh PE3YyNIbTaT JJIUTEIbHbBIX HAOMI0OAEHNUN, KPOTIOTIUBBIX SKCIIEPUMEHTAIbHBIX
MTOMCKOB, TIOCTOSIHHOTO TPY/a YUYEHBIX U MPAKTHUKOB;

UMHTEpeca W TO3HABATENbHBIX MOTHBOB B IOJYyYEHHM U TOCIEAYIOUIEM aHajdu3e HHPOpMaluu o
MEPEOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHMUS, ’THUECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBI3aHHbIE C XUMUYECKUMHU SBJICHUSMU, U IPUHUMATh OCO3HAHHBIE
pelIeHns, OpUEHTHPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHHMBATh CBOE MOBEJEHHE M MOCTYNKH CBOMX TOBApPHUIIEH C MO3ULIUNA HPAaBCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) popMHpPOBaHUS KYJIbTYPHI 310POBbS:

MMOHUMAaHUS LIEHHOCTEH 370poBOro M 0Oe30macHoro odpasa »KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOIO
OTHOIIIEHUSI K COOCTBEHHOMY (PM3NYECKOMY U NICUXHUECKOMY 3/10POBbIO;
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coOmoneHusl mpaBui 0e30MacHOro OoOpalleHusl ¢ BEUIECTBAMU B OBITY, IMOBCEIHEBHON JKU3HU U B
TPYAOBOM JEATEIBHOCTH;

MIOHUMAHUSI LEHHOCTH MpPaBWJI HWHAMBHUAYAJIBHOTO U KOJUIEKTMUBHOIO O€30IIaCHOIO IIOBEJCHHS B
CUTYalUsIX, YTPOXKAIOIIUX 340POBbIO U KU3HU JIIOIEH;

OCO3HAHMSI TOCIEJACTBUNA W HENPUATUS BPEIHBIX MPHUBBIYCK (YHOTPEOIEHHS aJIKOTONS, HAPKOTHUKOB,
KypeHHUs);

S) TpyaoBOro BoCIUTaAHUSA:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEIbCKON JEATENbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOW U APYTUX BUJIAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4acTHUE€ B PEILECHUU MPAKTUUYECKUX 3a]ad COLMAJIbHON HAIpaBJIE€HHOCTU (B
pamMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3YYEHHUIO NpoQeccuil pa3iIuyHOro poja, B TOM YHCJIE HAa OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAHU 110 XUMUU;

YBaXKEHUS K TPYILY, JIOJAM TpyJa U pe3yibraraM TPyAOBOH 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYATEHOW TPAEKTOPHH 00pa3oBaHus, Oymyiei mpopeccun
U peau3aluy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH,
MHTEPECOB U NOTpeOHOCTEH 00111eCTBA;

6) 3x0/10rMYecKOro BOCIIUTAHUS:

9KOJIOTUYECKH 11€JIECO00Pa3HOr0 OTHOILIEHUS K MPHUPOJE, KaK MCTOYHUKY CYLIECTBOBAaHUS KU3HMU Ha
3emie;

ITOHUMAHHUS [TI00aIbHOTO XapaKTepa 3KOJIOIHYECKUX IPOo0OIeM, BIUSHUS IKOHOMUYECKUX ITPOLIECCOB Ha
COCTOSIHUE MPUPOJHON U COLIMATILHOW CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJb30BaHMUS JOCTH)KEHUN XUMHUU JUISl pEIICHHS BOIPOCOB
pPalMOHAIBHOTO PUPOIONOIB30BAHHS;

AKTUBHOI'O HENpUATUA JCHUCTBUN, NPUHOCIIIMX BpEA OKPYKAKOWIEH IPUPOAHOW cpene, yMEHUs
IIPOrHO3UPOBAaTh HEOJIArONpPHUATHBIE HKOJIOTMYECKHE TOCIEACTBUS NPEIIPUHUMAEMBIX JEHCTBUH U
[peoTBpallarh ux;

HaJW4Yus Pa3BUTOTO 3KOJOTUYECKOTO MBILIUICHUS, SKOJOTUYECKON KYIbTYphl, ONBITa JESATEIbHOCTH
9KOJIOTUYECKOIN HalpaBJIE€HHOCTH, YMEHHS PYKOBOACTBOBAThCSI UMU B TIO3HABAaTEIbHOW, KOMMYHUKAaTUBHOU U
COLIMAJIbHON MPaKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
0OIIECTBEHHON IPAKTUKH;

MOHUMAHUS CHEUMPUKU XUMHHM KaK HayKd, OCO3HaHMsI €€ poiu B (OPMUPOBAHUU pPaIOHATIHHOIO
HAy4YHOT'O MBIIUIEHHUSI, CO3JaHUH LIEJIOCTHOTO MPEICTaBICHMs 00 OKPYKarOIIeM MUPE KaK O €IMHCTBE IPUPO/IBI
U 4YeJOBEeKa, B MO3HAHUHU NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH NpoOJeM COXpaHEHHs NMPUPOIHOTO
paBHOBECHS;

yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XUMUU JJI1 COBPEMEHHOMN IIUBMIIM3ALMU: B €€ TYMaHUCTUYECKON
HaIpaBJIE€HHOCTHU U Ba)KHOM pOJIM B CO3JJaHMM HOBOW 0a3bl MarepHallbHOM KYJIBTYPBbI, PELICHUH ITI00aIbHbBIX
po0JIeM YCTOMYMBOTO PAa3BUTUSI YEIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOM, MUILEBON M SKOJIOTHMUECKON
0€30MacHOCTH, B Pa3BUTHUM MEAMIMHBI, OOECIEUEHHH YCJIOBHHM YCIEIIHOTO Tpyda W SKOJIOTMYECKU
KOM(OPTHOM JKHU3HU KaXKIO0T0 4jieHa 00I1ecTBa;

€CTECTBEHHO-HAyYHONH T'PaMOTHOCTH: NMOHHMMAaHHUS CYIIHOCTH METOJOB IO3HAHUS, HCIOJB3YEMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH UCIOIb30BaTh MOJy4yaeMble 3HAHUS JIJIs aHaIn3a U 00bSICHEHHUS SIBJICHUM
OKPY’KaIOIlIEro MUpa U MPOUCXOIALIMX B HEM M3MEHEHMH, YMEHHS JellaTh 00OCHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX (DAaKTOB M MMEIOIIUXCS JAHHBIX C LEbI0 TOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTU CaMOCTOSITEIbHO UCIIOIb30BaTh XUMUYECKUE 3HAHUS JUISl pElIeHUs PoOJIeM B pealbHbIX
KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 U CamMO0Opa30BaHUIO, K aKTUBHOMY
MOJTy4YEHUIO HOBBIX 3HAHUM 110 XUMUU B COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpYZia B Pa3IMYHBIX chepax mpodhecCHOHATBHOMN NesSTeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbI
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MetanpeaMeTHBIE pe3ylIbTaThl OCBOCHHS YI€OHOTO MpenMeTa «XHUMHs» Ha YPOBHE CPETHEro 0OIIero
00pa30BaHUS BKJIFOYAIOT:

3HaYMMbIE NI (OPMHPOBAHHS ~ MHPOBO33PCHHSI  OOy4YaIONIMXCS  MEKTUCIUILUIMHAPHBIE
(MeXIpeIMeTHbIC) 00IIEHAYYHBIC IIOHSATHS, OTPAKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUPA U CIeU(DHUKY
METOIOB TIO3HAHHUS, HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTHUs, SIBICHUE, TIPOIIECC,
CUCTEeMa, HAyYHbBIN (DaKT, MPUHIIKI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, HCCIIEIOBAaHUE, HAOIIOICHHE,
MU3MEpEHHE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC yueOHBIC JeiicTBUS (IIO3HABaTeIbHBIC, KOMMYHHKATHUBHBIE, PETYISTHUBHBIC),
obecrnieunBaromue QGopmupoBaHue (DYHKIIMOHATHHOW TPAMOTHOCTH M COIMAIBHOM  KOMIICTCHIIHH
00yJarommxcs;

CIIOCOOHOCTh OOYYArOMIMXCS MCIIOJIb30BaTh OCBOCHHBIC MEKIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC IEHCTBUS B TIO3HABATEILHOW U COLMATILHON MTPAKTHKE.

MertanpeaMeTHBIE pe3yabTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCAILHBIME YICOHBIMH TIO3HABATEIHHBIMH,
KOMMYHHUKAaTHBHBIMHU U PETYJISATUBHBIMH JICHCTBUSMHU.

Ogi1ajieHHe YHHBEPCAJbHBIMH YUY€OHBIMH MO3HABATEILHBIMH 1e€HCTBUSIMM:

1) 6a3oBbIe JJoruYecKue AeHCTBUA:

CaMOCTOSTEIILHO (POPMYIIUPOBATEH M aKTYAIM3UPOBATh MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHBATh;

OTIPE/ICTISATh IIETU JEATCIIbHOCTH, 3aJlaBasi MmapaMeTpbl W KPUTCPUU HX JIOCTHIKCHHUS, COOTHOCHTH
PE3yIBTaThI ACSITEILHOCTH C MTOCTABICHHBIMHU IIEIISIMU;

WCIIOJIb30BaTh MPH OCBOCHHM 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATh XapaKTepHBIC
MPU3HAKA TIOHATHH M YCTAHABIMBATh WX B3aMMOCBSI3b, HCIOJIB30BAaTh COOTBETCTBYIOIINE TOHSATHS IS
OOBSICHCHHS OT/ICTBHBIX (DAKTOB U SIBJIICHUI;

BBIOMpATh OCHOBAHMSI U KPUTEPHUH TS KIIACCU(UKAIIUYU BEIIECTB U XUMHUSCKHUX PEaAKIIHIA,

YCTaHABIIMBATh MPUIMHHO-CIICACTBCHHBIE CBSI3U MKy H3Y9aeMbIMU SBICHHUSIMH,

CTPOUTH JIOTHYECKHE PACCYKACHHS (MHIYKTHBHBIC, JCAYKTUBHBIC, [0 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTHBOPEUHS B pACCMATPUBAEMBIX SBICHHSX, (POPMYIIUPOBATEH BHIBOIBI M 3aKITFOUCHUS;

MPUMEHSITh B TPOIECCE IMO3HAHWS, WCIOJIB3YeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBhIBaTh MOJICIbHBIC TPEACTABICHUS — XHMHYSCKAW 3HAK (CHMBOJ) 3JIEMEHTA, XHUMHYECKAas
dbopMyna, ypaBHCHHE XMMHUYECKOW PEaKIUU — TPU PEIICHUH YYeOHBIX MO3HABATEIHHBIX M MPAKTHICCKUX
3a/lad, TPUMCHSATHh HAa3BaHHBIC MOJICJIBHBIC TIPEACTABICHUS JUIS BBISABICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIICCTB M XUMUYCCKUX PEAKITUH.

2) 0a30BbI€e HCCJIeI0BATEIbCKUE TeiCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB M XUMUICCKUX PEAKITU;

dbopMynHpoOBaTh IEJIM W 3aJla9d WCCIICAOBaHUsS, HCIIONIB30BATh TOCTABICHHBIE M CAMOCTOSTEIIHHO
chopMyITHpOBaHHBIC BOIIPOCH B KAYECTBE HHCTPYMEHTA ITO3HAHUS U OCHOBBI JJIT (DOPMUPOBAHUS THITOTE3BI
IO MPOBEPKE MPABMIIEHOCTH BBICKA3bIBAEMBIX CYXKJICHU;

BJIQJICTh HABBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEICHUS YYCHHUYECKUX DKCIICPUMEHTOB,
COBEPIICHCTBOBATh YMECHHS HAOIOATh 32 XOJIOM ITPOIIecca, CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 Pe3yJIbTar,
dbopmynupoBarh 00OOIIEHUS U BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YIbTaTOB HCCIEIOBAHMUS,
COCTaBJIATh 000CHOBAHHBIN OTUET O MPOJIETAaHHOMN paboTe;

MPUOOPETaTh ONBIT YYCHUYECKOW WCCIIeIOBATEIbCKOH M TPOEKTHOM JEATCIHOCTH, IPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIbHOMY ITOMCKY METOJOB pEIICHUS MPAKTHYCCKUX 3aJ1ad,
MPUMEHECHHIO Pa3TUYHBIX METOOB ITO3HAHUSI.

3) pa6ora ¢ undopmanueii:

OPHUEHTHPOBAThCSI B PA3IMYHBIX HMCTOYHHWKAX HMHPOpMaNHUK (HAydHO-TIONMYJISIpHAs JIATEparypa
XUMHYECKOTO COJICp)KaHUs, CIPaBOYHBIE IMMOCOOHs, pecypchbl MHTepHeTa), aHATU3UPOBATh HH(POPMAIIHIO
pa3IMYHBIX BHJOB ®  (GOpPM TIPEACTABIICHUS, KPUTHYCCKH OICHWBATH €€ JIOCTOBEPHOCTH M
HEMIPOTHBOPEUNBOCTE;

(dhopMyITHpOBaTh 3aMpPOChl M MPUMEHATH PA3IMIHBIE METOIbI NMPHU IOUCKEe M OTOOpe WH(pOpMAIuH,
HE0OXOTUMOM JIS BRITIOJTHEHHS YI€OHBIX 3aJ71a4 ONPEICIIEHHOTO THIIA;

MPUOOPETaTh OIBIT UCIOIH30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUHA W Pa3THIHBIX
MTOMCKOBBIX CHCTEM;
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CaMOCTOSITENIFHO BBIOMpATh ONTHUMANBHYIO (GOpMy MpeicTaBieHus HHPopManuu (CxeMbl, rpadukw,
JMarpaMMbl, TAOIUIIbI, PUCYHKH H JPYyTHE);

WCIOJIb30BaTh HAyYHBIH S3BIK B Ka4eCTBE CpPEACTBA NpU padoTe C XUMHUYECKOW HH(POPMAIUCH:
IPUMEHSATh MEXIpPEIMETHbIE ((PU3NYECKIEe U MaTEMAaTHYeCKHEe) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a0OpeBUATypHI,
HOMEHKJIATYpY;

MCIOJIB30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATISAHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHHMKATUBHBIMU /1eHCTBUSIMM:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOii TeMbI B XO/€ AMAJIOTa W/WIU JUCKYCCHUH, BHICKAa3bIBaTh
uzaeu, GopMyIHpPOBATH CBOM MPEIOKEHHSI OTHOCUTEIBHO BBHIIIOIHEHUS MPEIOKEHHON 3a/1a4H;

BBICTYNIaTh ~C  TpE3EHTAllMeld  pe3ylnbTaroB  IMO3HABATENILHOW  JEATENBHOCTH,  IMOJYYEHHBIX
CaMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHHKAMU TPH BBITOJHEHUHM XHUMHYECKOTO JKCIIEPHUMEHTA,
MPAKTUYECKOW paboThI MO MCCIIETOBAHUIO CBOMCTB M3y4aeMBbIX BEIIECTB, pealn3aluu y4yeOHOro MpoeKTa U
(bopMyIHpOBaTh BBIBOJBI IO PE3yJAbTaTaM MPOBEIEHHBIX UCCIICAOBAHHUN MyTEM COTJIACOBAHUS MO3UIMHA B X0/€
oOCyxaeHHsI 1 0OMeHa MHCHHSMH.

OsJiajieHNe YHUBEPCAJIbHBIMH PeryJIaTUBHBIMH 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUTAHUPOBATh U OCYLIECTBISATH CBOIO MO3HABATEIBHYIO JEATEIBHOCTD, ONpEnenss e
[eJNW W 337344, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IMPEIaraeMblii alrOpUTM
JEWCTBUI TIPU BBINIOJTHEHUH YYEOHBIX W HMCCIENOBATENLCKUX 3a/ad, BbIOMpars Hambosee 3((eKTUBHBIN
croco0 MX PeHIeHUs C yIETOM MOIyUYEHHS] HOBBIX 3HAHUHN O BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HA OCHOBE CAMOAHAIIN3A U CAMOOIICHKH.

INPEAMETHBIE PE3VJIBTATbBI

10 KJIACC

IIpenmeTrHble pe3yabTaTbl 0OCBOCHUS Kypca «OpraHndeckasi XuMHUs» OTPakaroT:

c(OpMHUPOBAHHOCTh NPEACTABICHUH O XMMUYECKOM COCTaBIAIOIIEH €CTeCTBEHHO-HAYyYHOM KapTHHBI
MHpA, POJIM XUMHUH B MTO3HAHUU SBJICHUN NMPHUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIBTYpPbl JUYHOCTH, €€
(GYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOM JUIsl peIIeHHs MPaKTUYeCKHX 3aJad U IKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOM Cperie;

BJIAJICHNE CHCTEMOM XUMHYECKMX 3HAaHUM, KOTOpas BKIIOYAET: OCHOBOINOJATAIOIIUE IOHATHUS
(XMMHUECKHH  2JI€eMEHT,  aroM,  OJIeKTpOHHAas  00oJiouka  aToma,  MOJIEKYJa,  BaJIEHTHOCTD,
ANEKTPOOTPULIATETILHOCTh, XUMUYECKasl CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpalEHHas), MOJIb,
MOJISIpHAsi Macca, MOJIPHBIA O00bEM, YIIEpPOAHBIM cKenleT, (yHKLIMOHAJIbHAs IpyIa, pajuKaj, U30Mepus,
M30MEpBI, TOMOJIOTUYECKUH psiZl, TOMOJIOTH, YIJIEBOLOPOXBI, KUCIOPOA M a30TCOAEpXKAIUE COECIUHEHUS,
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE COEIMHEHMS); TEOPUU M 3aKOHBI (TEOpHs
CTpOEHHUsI opraHnuyeckux BemecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XUMHH; MUPOBO33pEHUECKHE 3HAHUS, JIeXkKAIMe B OCHOBE IOHUMAHUS IPUUUHHOCTH U
CHCTEMHOCTH XMMHYECKHX SIBJICHUH, (haKTOJIOTMUYECKHE CBEAECHUS O CBOMCTBAX, COCTaBe, MOJYYEHUHU HU
0€30IaCHOM HCIOJIb30BaHUM Ba)KHEHIIMX OPraHUYECKHUX BEUIECTB B OBITY M MPAKTUYECKOW JEATEIbHOCTH
YeJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHMH BBISBIATH XapaKTEpHble TNPU3HAKK TOHATUH, YyCTAaHABIMBaTh MX
B3alMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHATHS NPU ONMCAHUM COCTaBa, CTPOCHUSI U ITPEBPALLICHUN
OpPraHUYECKUX COECIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUH UCIOIH30BATh XUMHUECKYIO CHMBOJIMKY ISl COCTABICHHS MOJICKYISAPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHON) (HOpMyYNl OpraHUYECKUX BELIECTB U YPaBHEHHH XUMHUYECKUX
peaxIuii, U3roTaBIMBaTh MOAEIN MOJEKYJI OPraHMYECKHUX BEIIECTB JJIS WIUIIOCTPALUU UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIEKHOCTh U3YYEHHBIX OPraHUYECKUX BELIECTB 110
UX COCTaBy M CTPOCHHMIO K OIpeNeN€HHOMY KiacCy/Tpynie COeAWHEHHH (YIIeBOAOpOAbI, KHUCIOPOA H
a30TCOZEPXKALUE  COCIMHEHUS, BBICOKOMOJIEKYJIIDHBIE COEAMHEHMs), [JaBaTb UM Ha3BaHMs IO
cucremarnuyeckoii Homenkinarype (IUPAC), a Taxke NpHUBOIUTH TpPUBHAJIbHBIE Ha3BaHHUS OTIEIBHBIX
OpPraHUYECKUX BEIECTB (ITHIIEH, MPOIMUIIEH, alleTUIIeH, YTUJICHIVIMKOIb, TIIUIepUH, (eHom, GpopManbieru,
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aleTaJIbJIer U], MypaBbUHas KUCIIOTA, YKCYCHasl KMCIIOTA, OJIEMHOBAs KUCJI0Ta, CTEAPUHOBAs KUCII0Ta, ITIH0KO03a,
bpyKTO3a, Kpaxmal, HeJIII03a, IJIHIKH);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACIATh BUABI XUMHUECKOH CBS3M B OPraHUYECKHX COCAMHEHHSIX
(omMHapHBIE U KpaTHBIE);

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKECHUS TEOPUH CTPOCHHS OPraHMYECKUX BemecTB A. M.
ByrtnepoBa st 00bsICHEHHSI 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS
MaccChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHH XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3HMUECKUE U XUMUYECKHE CBOICTBA
TUIUYHBIX MPEACTABUTEIEH Pa3IMYHbBIX KJIACCOB OPraHUYECKUX BEIECTB (METaH, 3TaH, STWIEH, IPOIUIIEH,
arieTmiieH, OyraaueH-1,3, metunOyraauen-1,3, 6€H30I, METaHOII, TAHOJI, STHJICHIJIMKOJb, TIIUIEPHH, (GEHO,
alleTaJIbJIET U], MypaBbUHAs U YKCYCHasl KUCJIOTHI, IIIOKO3a, KpaxMaJl, LIeJUII0J103a, aMUHOYKCYCHAsl KUCIIOTa),
WJUTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXKY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUECKHUX PEaKIIUM
C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMUPOBAHHOCTbh YMEHUS XapaKT€pPU30BaTh HCTOYHUKH YITIEBOJOPOJHOTO ChIpbs (HE(PTh, TPUPOIHBIHA
ras, yrojib), CllocoObl MX epepadOTKU U MPAKTUYECKOE MPUMEHEHHE MTPOITYKTOB NepepadOTKH;

c(OpMUPOBAHHOCTb YMEHUN IMPOBOJUThH BBIUMCICHUS 110 XMMHUYECKUM YPaBHEHMSIM (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEUIECTBA MIIM MPOIYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJHMUYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB UJIU MPOIYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUU BIAJAETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOAAX HAYYHOI'O MO3HAHMS,
UCIOJIB3YEMbIX B XUMHUHM IpU H3YyYEHUM BEIIECTB M XMMMUYECKHUX SBICHUN (HaOnroneHue, HW3MepeHue,
SKCIEPUMEHT, MOJICIMPOBAHKE), UCIIOJIb30BaTh CUCTEMHbIE XMMHUECKHE 3HAHUS Ul MPUHATUS PEILCHUMN B
KOHKPETHBIX KU3HEHHBIX CUTYalLlUsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

c(hopMHPOBAHHOCTH YMEHUH COOJIIONIATH MPABUJIA TIOJIB30BAHMS XUMHUYECKOM MOCYI0M U 1a00paToOpHBIM
o0OpyIOBaHHEM, a TaK)ke NpaBWUiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C HMHCTPYKIHSIMH IO
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTb YMEHUMU IJIAHUPOBATh U BBINOJHATH XUMUYECKUN SKCHEPUMEHT (IpEeBpalleHUs
OpPraHMYECKUX BEILECTB IPU HArpEeBaHUM, IOJIyUEHUE STUJIEHA M M3YyYEHHE €ro CBOMCTB, KauyeCTBEHHbBIE
peakuuyu OpraHMYeCKUX BEIIECTB, JEHaTypauusl O€JIKOB NpU HArpeBaHUH, LIBETHHIE pPEaKIMH OENKOB) B
COOTBETCTBUM C TPaBUJIaMU TEXHUKH O€30IaCHOCTU INpU OOpallleHHWH C BELeCTBaMU U JabOpaTOpHBIM
o0opynoBaHUEM, NPEACTABIATH pE3yIbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH
COOTBETCTBYIOIINX PeaKUi U (pOPMYIUPOBATH BBIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUI KPUTUYECKH aHAIU3UPOBATh XUMUUECKYIO HH(OPMAIUIO, TIOTYyJaeMyto U3
Pa3HbIX UCTOYHUKOB (CpescTBa MaccoBoil MHpopmanuu, HTepHET U Ipyrux);

c(hOopMHPOBAHHOCTh YMEHHUH COOJIOATh MPaBUiIa SKOJIOTHYECKHU IEI€CO00PA3HOTO MOBEICHUS B OBITY
U TPYLOBOM JEATEIBHOCTH B ILEJSIX COXPAaHEHMSI CBOETO 3[0POBbS U OKPYXKAKOIIEW NPUPOIHON Cpensbl,
OCO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBbIE OPIraHU3MBbI OINPEIEIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAas
cmbica nokazarens [1JK, moscHATh Ha mpuMepax crnocoObl YMEHBUIEHHS] M MPEJOTBPAIIEHUs UX BPEIHOTO
BO3/I€MCTBHSI HA OpraHU3M YeJIOBEKa.

11 KUIACC

[IpeameTHBIEC pe3yabTaThl 0OCBOEHUS Kypca «O01ast 1 HeOpraHuIecKasi XUMUS» OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEICTABICHU: 0 XUMHUUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, pOJId XUMHH B TTO3HAHUU SIBJICHUH MPUPOJBI, B POPMUPOBAHUHU MBIIUICHHUS U KYJIBTYPHI JIMYHOCTH, €€
(YHKIIMOHATFHOM T'PaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHHS MPAKTHUYECKUX 3a7a4 W IKOJIOTHYCCKH
000CHOBAHHOT'O OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO U MIPUPOJIHON cperie;

BJIAJICHUE CUCTEMOW XHWMHUYECKMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOINE TMOHATHUSA
(XMMHYECKUW DJIEMEHT, aToM, M30TOIl, S-, pP-, d- 2JIEKTpOHHBIE OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb,
MOJISIpHBIH  00BEM, BaJCHTHOCTH, D3JEKTPOOTPHUIATEIIBHOCTh, CTEMEHb OKHCICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHAas, WOHHAs, METAJTMYECKas, BOMOPOAHAsS), KPUCTALIUYECKAs PEMIETKA, THUIBI XUMHYECKUX
peaKkuuii, pacTBOp, OJIEKTPOJUTHI, HEIICKTPOJIUTHI, IJICKTPOJUTHYECKAs JUCCOLUMAIMSA, OKHUCIHUTEINb,
BOCCTAHOBHTEIb, CKOPOCTh XMMHUYECKON pPEaKIui, XHUMHUYECKOE PABHOBECHE); TEOPHUH W 3aKOHBI (TEOPHS
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ANEKTPOJIMTUYECKOM JNHCCOLMaunn, nepuonnueckuil 3akod [I. M. MenneneeBa, 3aKOH COXpPaHEHHsSI MacChl
BELIECTB, 3aKOH COXPAHEHHS M IPEBPALICHUS SHEPrUM IPU XMMHUYECKHMX pEaKLMsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAI[ME€ B OCHOBE MOHUMAHUS IPUUYUHHOCTU U
CHCTEMHOCTH XMMHYECKHX SIBJICHUH, (PaKTOJIOTMUYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHHU WU
0€301aCHOM HCTIOJIb30BaHUN BKHEHIINX HEOPTaHWYECKHX BEUIECTB B OBITY M MPAKTUYECKOU JEATEIBHOCTH
4eJI0BEKa;

C(OPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIC TPU3HAKU TOHSATHH, YCTaHABIUBATH UX
B3alMOCBSI3b, UCIIOJIb30BaThb COOTBETCTBYIOLIUE IOHSTHUS IPU ONUCAHUU HEOPraHUYECKHX BEIECTB M HUX
IIPEBPAILICHMUI;

c(OpMHUPOBAHHOCT YMEHHUH HCIOJIB30BATh XMMUYECKYIO CHMBOJHUKY JJsl COCTaBICHUS (OPMYI
BELIECTB U YPaBHEHUM XMMMUECKMX peakluii, cuctemarnyeckyro HomeHkinarypy (IUPAC) u TpuBuanbHble
HAa3BaHUsS OTACJBHBIX HEOPraHMUECKUX BEIIECTB (YrapHbIi a3, yIJIeKUCIbi ra3, aMMHaK, raiéHas U3BecTb,
Herami€Hasi U3BeCTh, MUThEBAS COJIA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTb YMEHUN OINpPENEATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB
B COEJUHEHMSX pA3JIMYHOIO COCTaBa, BUJ XMMMUYECKOM CBs3M (KOBaJ€HTHasl, MOHHAs, MeTaJlJIM4ecKas,
BOJIOPOJIHAsI) B COEAMHEHMSIX, TUIl KPUCTAUIMYECKOM pEmETKH KOHKPETHOro BellecTBa (aromHas,
MOJIEKYJISIpHAs, HMOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOAHBIX pacTBOpaX HEOPraHUYECKUX
COCIMHCHHIL,

c(OpMUPOBAHHOCTb YMEHMM YCTaHABIMBAaTh IMPUHAIJIEKHOCTh HEOPTaHWYECKUX BELIECTB IO UX
COCTaBy K OIpENeIEHHOMY KIacCy/Tpylre COeTUHEHUH (MPOCThIe BEIIECTBA — METAJUIBl M HEMETaJlTbI,
OKCHUJIbI, OCHOBaHUS, KUCIOTHI, aM()OTEpPHBIE THAPOKCH/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH mnepuoanudeckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, 00BSCHUTENIbHYIO U IPOTHOCTUYECKYIO (DYHKIIUY;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE aTOMOB XUMUYECKUX JIEMEHTOB
1-4 nepuonos Ilepuonnueckoit cuctembl XuMudeckux eMeHToB [1. V. MenzeneeBa, nCronb3ys MOHSATHUS «S-
, p-, d-2JIEKTPOHHBIE OPOUTAIINY, «OHEPrETUUECKUE YPOBHU», O0BACHATH 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHUYECKHUX JIEMEHTOB M UX COSAMHEHUH IO mepuoaam u rpymnmnam [lepuoanyeckoit cucTeMbl XUMAYECKUX
anemeHToB J[. 1. MeHeneena;

c(hOpMHPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMNCTBA
HEOpPraHMYECKHUX BEIECTB Pa3JINYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHNE F€HETUUECKON CBA3M MEXIY
HEOPraHUYECKUMU BEIIECTBAMH C IMOMOIIBIO YPABHEHHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHI;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(PUIMPOBATH XUMHUYECKHUE DPEAKIUHU IO Pa3IM4YHbIM IpU3HAKAM
(4uciy U cocTaBy pearupyroliux BEUIECTB, TEINIOBOMY 3G (EKTy peaKkui, U3MEHEHHUIO CTETIEHEN OKUCIICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YUACTUIO KaTaIn3aTopa);

c(hOpMHPOBAaHHOCTh YMEHHH COCTaBISATH YpPAaBHEHHUS pEaKIUi pa3IWYHBIX THIIOB, TOJHBIE U
COKpalIEHHbIE YpaBHEHUS peakliiii HOHHOTO OOMEHa, YUUTHIBAs YCIOBUS, IPU KOTOPBIX ATH PEaKLUU UJIYT J0
KOHIIa;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAUTH PpEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTAHMYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOAHBIX
pacTBopax HEOpraHMYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PpACKPBIBaTh CYLUIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX peaKIuil
MOCPEICTBOM COCTABIIEHUS JIEKTPOHHOTO OajaHca ITUX peaKuii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW PEaKIuu OT Pa3IndYHbIX
(bakToOpoB; XapakTep CMEIEHUS XMMHYECKOTO DPAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHEro BO3JEHCTBHS
(npunnun Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XWMHUYECKHE TMIPOILIECCHI, JIEKAl[Me B OCHOBE
MIPOMBIIIIEHHOTO MOJy4YeHUs! CEpHOW KUCIIOTHI, aMMHUaka, a Takke COPMUPOBAHHOCTh IPEJCTaBIEHUN 00
OOIIMX HAayYHBIX MPUHIIUIIAX U SKOJOTHYECKUX MPOoOieMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIUMCIEHHS C HCIOJB30BAHUEM IMOHSITHS «MaccoBasi IO
BEIIECTBA B PAacTBOPE», OObEMHBIX OTHOIIEHUHN Ta30B MPH XUMUYECKUX PEAKLUAX, MACChl BEIECTBA WU
00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BELIECTBA, MacCe WM 0OBEMY OJTHOTO U3 YHYAaCTBYIOIIKX B PEaKIIUU
BEIIECTB, TEIUIOBOro 3 ¢eKTa peakliud Ha OCHOBE 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, NMPEBpAIlEHUs U
COXpaHEHUSs YHEPIHH;
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c(OopMHUPOBAHHOCTh YMEHHI COOIIONATH MPaBHIIA MOJIb30BAHUS XUMUUECKON TMTOCYI0N U 1a00paToOpHbIM
o0opyOoBaHHEM, a TaKXKe MpaBuUia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHSIMH IO
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBHINOJHATH XUMHUYECKHHA SKCHEPUMEHT (Pa3sIoKEeHUE
IIEpOKCHJa BOJOPOJA B IMPUCYTCTBUM KaTajlu3aropa, ONpPEAEICHUE CPellbl PaCTBOPOB BELIECTB C IOMOILBIO
YHHUBEPCAJILHOTO MHJIUKATOPA, BIUSIHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIfy, PeaKkluu
MOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIMK Ha Cylb(dar-, KapOOHaT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHHS,
pellIeHne SKCIIEPUMEHTAIIBHBIX 3a/1a4 o TeMaM «Metamib» 1 «Hemerauibl») B COOTBETCTBUM C IIPaBUIIaMU
TEXHUKH O€30MacHOCTH NpU OOpAIICHUH C BEIIECTBAMH U JIAOOPATOPHBIM 00OpPYIOBAaHHEM, MPEICTABIISATH
pe3ylbTaThl XUMHUYECKOTO OJKCIIepUMEHTa B (OpME 3aluCH ypPaBHEHHUH COOTBETCTBYIOIIMX pPEAaKUUNd U
(bopMynMpoBaTh BBIBOJIBI HA OCHOBE ITUX PE3YIIbTAaTOB;

c(OpMHUPOBAHHOCTh YMEHHI KPUTUYECKH aHATM3UPOBATh XUMUUYECKYIO0 HH(POPMAIUIO, TTOJTy4aeMyo U3
pa3HbIX UCTOYHUKOB (CpEICTBa MACCOBOM KOMMYHUKalMU, IHTEpHET U Ipyrux);

c(hopMHPOBAaHHOCTb YMEHHUH COOJIIONATH MTPaBUJIa SKOJIOTHYECKHU 1EJI€CO00PA3HOr0 MOBEICHUS B OBITY
U TPYAOBOM IEATEIBHOCTU B ILEJSIX COXPAHEHMsI CBOETO 30POBbS U OKPYKAKOIIEH NPUPOIHON Cpensbl,
OCO3HABaTh OINACHOCTb BO3JECMCTBHSI HA JKMBBIE OPraHU3Mbl ONPEAEIEHHBIX BELIECTB, IMOHUMAs CMBICI
nokazarens IIJIK, moscHATh Ha mnpumepax crnocoObl YMEHbBLIEHUS M MPENOTBPALICHUS WX BPEIHOIO
BO3/I€MCTBUSI HA OpraHU3M YEJIOBEKa.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

16

KosinuecTBo yacoB

Ne DJIeKTpOHHbIE (1M poBbIe) 00pa3oBaTeIbHbIE
HaumeHnoBanme pas3aesioB 1 TeM IPOorpaMmMbl KOHTpOJ'll)HbIe HpaKT“quK“e
n/n Bcero pecypcel
padoThbI padoThI
Pazneu 1. TeopeTnyeckne 0OCHOBBI OPraHUYECKO XUMHH
11 IIpenmer ogrammecxoﬁ XuMHH. Teopust CTpOEHHsI OpraHUYECKUX 3 Bu6miorexa LIOK https:/myschool.edu.ru/
coenuHeHnit A. M. Bytieposa
Hroro no pazneny 3
Pa3nea 2. YriieBoaopoasl
2.1 IIpenenbHBIE YIIIEBOIOPOIBI — AJIKaHEI 2 butmoteka LIOK https://myschool.edu.ru/
2.2 HemnpenenbHble yIIIEBOAOPOABL: aJIKEHBI, AJIKaJUEHBI, aTKHHBI 6 1 butmnoteka LIOK https://myschool.edu.ru/
2.3 ApoMaTH4ecKue yrieBoI0POIbI 2 bubmmoteka LIOK https://myschool.edu.ru/
24 [TpuposHbIe HCTOYHHUKY YITIEBOAOPOIOB U UX NepepaboTka 3 1 butmnoteka LIOK https://myschool.edu.ru/
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:kanue opraHu4ecKue coemHeHust
3.1 Cruptsl. GeHon 3 butmnoteka LIOK https://myschool.edu.ru/
3.2 Anbnerunst. Kapoonossie kucnotbl. ClioxkHbIe 3pupbI 7 1 bubnuorexa L{OK https://myschool.edu.ru/
3.3 VreBozsl 3 1 bubnuorexa L{OK https://myschool.edu.ru/
Hroro no pasneny 13
Paznen 4. A3oTcoaepikaniye opraHu4ecKue coeuHeHus!
4.1 | AMuHBI. AMHHOKUCIOTHL. Benku 3 bubnuorexa L{OK https://myschool.edu.ru/
Hroro no pasneny 3
Pazpneu 5. BeIcOKOMO/IEKY/ISIPHBIE COeIMHEHUS
5.1 | [Tnacrmaccsl. Kayayku. Bonokna 2 butmuotreka LIOK https://myschool.edu.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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11 KJIACC
KosuvecTBO 4acos
Ne DJIeKTPOHHbIe (M (ppoBBIE)
HaumeHoBaHue pa3ieioB U TeM MPOrpaMMBbl KonTposabHbIe IMpakTnyeck
n/n Bcero o0pa3oBaTebHbIE PeCYPChI
padoTbl ue padboThl
Paznen 1. TeopeTnueckue 0CHOBbI XUMUM
11 Crpoenue aromoB. [lepuoanyeckutit 3akon u [lepuoanyeckas 3 Butmorexa LIOK https://myschool.edu.ru/
cucteMa xumuueckux amemenToB J[. 1. Menneneena
1.2 Crpoenue BemecTBa. MHOrooOpasue BeliecTB Bubnmuoreka LIOK https://myschool.edu.ru/
1.3 XUMHUYECKUE PeaKInn 1 1 Bubnmuoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13 bubnuoreka IIOK https://myschool.edu.ru/
Pa3znen 2. Heopranu4ieckasi XumMus
2.1 Meramnsl 1 bubmuoreka IIOK https://myschool.edu.ru/
2.2 Hewmeramsr 1 1 bubmuoreka IIOK https://myschool.edu.ru/
2.3 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX BEIECTB Bbu6nuoreka LOK https://myschool.edu.ru/
Hroro no pazneny 17 bubmuoreka IIOK https://myschool.edu.ru/
Pazagen 3. XuMus u :)ku3Hb
3.1 XUMUS ¥ KH3Hb 4 Bbu6nuoreka 1HOK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 3



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmgectBo 3
° JIEKTPOHHBIE U (POBbIE
Tema ypoka acoB P bp
n/n o0pa3oBaTebHbIE pecypchl
Bcero

1 [Mpeamer oprannveckoll XMMHH, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE 1 Bubnmmoteka LIOK https://myschool.edu.ru/
Teopus cTpoeHus opraHudeckux coenuHenuii A. M. bytiepoBa, €€ 0oCHOBHEIC

2 p p p A yHIep 1 Bubmuoreka I1OK https://myschool.edu.ru/
TIOJIOXKEHUS
I[pencrasieHue o KacCUpUKAIMU OpraHMYecKuX Beniects. HomeHkaTypa

3 pelt (uxan P B P 1 bubaunorexa LIOK https://myschool.edu.ru/
(cucremaTndeckas) ¥ TPUBHAJIbHBIC HA3BaHUS OPIraHMYECKHUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHHE, TOMOJIIOTHUECKUH PsiI 1 bubmmoteka [{OK https://myschool.edu.ru/

5 MerTaH u 3TaH — TPOCTEHIITNE IPENCTABUTENN AIIKAHOB 1 bubmmoreka [{OK https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1 bubaunorexa [IOK https://myschool.edu.ru/

7 OTUIleH U IPONUIIEH — MPOCTEHIIINE PECTABUTENH aJIKEHOB 1 bubmmoreka LIOK https://myschool.edu.ru/

8 [paktuueckas padora Ne 1. «[lomydeHne sTUICHA U U3YYCHUE €TO CBOMCTBY 1 Bbubnmmoteka LIOK https://myschool.edu.ru/
Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. [lonydeHnne CHHTETHIECKOTO

9 A yran yran M 1 Bubmuoreka I1OK https://myschool.edu.ru/
Kay4dyKa U Pe3UHBI
AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKHI Psijl. ALICTHIICH —

10 . p AR ALl 1 bubaunorexa [IOK https://myschool.edu.ru/
NPOCTEHIINI MTPEICTABUTENb AIKHHOB

11 Borunicnenust o ypaBHEHHIO XMMHUYECKON PEaKIIUU 1 bubnmnoteka LIOK https://myschool.edu.ru/

12 ApeHsl: 6eH3071 1 TOITyoJl. TOKCHYHOCTH apeHOB 1 bubnmoreka LIOK https://myschool.edu.ru/

13 lenernueckas cBs3b yIICBOOPOIOB, IPUHAIICKAIIUX K PA3THYHBIM KllaccaM 1 bubnmmoreka [IOK https://myschool.edu.ru/
IpuposHbIe KCTOYHUKU YIIICBOIOPOIOB: TIPHUPOIHbII I'a3 U MOMYTHbIC He(TIHbIC

14 pHpolt yr“ FOPOAL PHpOX Y ¢ 1 bubaunorexa [IOK https://myschool.edu.ru/
rasbl, HeTh U IPOIYKTHI €€ mepepadboTKu
[IpupoaHbIe HICTOYHHKHU YIIICBOIOPOIOB: TIPHPOIHBII I'a3 U MOy THBIE He(TIHbIC

15 PHPOAL y . p bHp Y ¢ 1 bubaunorexa IIOK https://myschool.edu.ru/
rasbl, He)Th U IPOIYKTHI €€ mepepaboTku

16 KonTponeHast pabota 1o pazaeny «YrieBoaqopOoab» 1 Bbubnmnoteka LIOK https://myschool.edu.ru/

17 [IpenenbHBIE OMHOATOMHBIE CIIUPTHI: METAHOM U 3TaHOMI. BogoponHas cBsA3b 1 Bbubnmnoteka LIOK https://myschool.edu.ru/

18 MHoroaroMHble CIUPTHI: STHICHITIMKOIb U TINLEPUH 1 Bbubnmnoteka LIOK https://myschool.edu.ru/



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

19 ®DeHoI: cTpoeHUE MOJIEKYIBI, (PU3NIECKIEe U XUMUYECKHE CBOWCTBA, TPIMEHEHNE 1 bubmmoreka LIOK https://myschool.edu.ru/

20 Anpaerunbl: hopMaIbICTH U alleTATbICTH . ATIETOH 1 bubmmoreka LIOK https://myschool.edu.ru/

21 OnHOOCHOBHBIE TIpe/ieNIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U YKCYCHAsI 1 Bubmmoteka LIOK https://myschool.edu.ru/

22 [Ipaktuueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIOTBI» 1 Bubmmoteka LIOK https://myschool.edu.ru/
CreapuHOBas ¥ OJIEMHOBAS KHCIIOTHI, KaK MPEACTABUTEH BBICIIIMX KaPOOHOBBIX

23 P et P 1 Bubmoreka I1OK https://myschool.edu.ru/
KHCJIOT

24 Mpi1a KaK COJH BBICIIUX KApOOHOBBIX KHCIIOT, IX MOIOIIEe JIEHCTBHE 1 Bubmoreka I1OK https://myschool.edu.ru/
CrnoskHble 3QUpPHI KaK MPOMU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIHM3 CIOKHBIX

25 $up P A P AP 1 bubaunorexa LIOK https://myschool.edu.ru/
3pupoB

26 Kupsl: TuapONN3, IpUMEHEHHE, OHOIOTHYEeCKas POIb JKUPOB 1 bubmmoreka [{OK https://myschool.edu.ru/
VrieBoasl: cocTaB, KIaccudukanysg. Baxkaelmme npeacTaBUTENH: TITI0K03a,

27 A Puran pelt 1 bubnaunorexa [IOK https://myschool.edu.ru/
(bpykTO3a, caxaposa

28 Kpaxman u uemirono3a Kak IpUpOJHbIE MOJIUMEPHI 1 Bubmuoreka IL1OK https://myschool.edu.ru/
KonTponsHast pabota o pazneny «Kuciopomcoaepkaiine opraHnaeckue

29 P P pasiely pPoACOIEpARariie Op 1 bubnaunorexa [IOK https://myschool.edu.ru/
COEIMHEHHSD»

30 AMUHBI: METHWIAMHH U aHWIAH 1 bubaunorexa [IOK https://myschool.edu.ru/
AMUHOKHUCIIOTBI KaK aM()OTEPHBIC OPraHUUCCKUE COSTUHEHUS, UX OHOJIOTHUECKOe

31 borep p A 1 Bubmuoreka IL1OK https://myschool.edu.ru/
3HadyeHue. IlenTtuasl

32 benku kak npupoHbIe BEICOKOMOJIEKYIISIPHBIE COCTMHEHHS 1 bubnmmoreka [1OK https://myschool.edu.ru/

33 OCHOBHBIC MTOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COSIMHEHUIN 1 bubnuoreka LIOK https://myschool.edu.ru/
OCHOBHBIE METOJIbI CHHTE3a BRICOKOMOJICKYJISIPHBIX coeiuHeHuit. [TnacTMacchl,

34 A yop A 1 bubmmoreka [{OK https://myschool.edu.ru/
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34
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11 KJIACC
N KosnuecTBo 3 6
o JIEKTPOHHBbIe IN(POBbIe 00pa3oBaTeIbHbIE
Tema ypoka Jacos p ep P
n/n pecypcsl
Bcero

1 XUMH4eCcKuil aeMeHT. AToM. DIeKTpOHHAs! KOH(UTypalus aTOMOB 1 bubnuorexa LIOK https://myschool.edu.ru/
ITepuonnueckuii 3akoH u [lepuonuyeckas cuctema XumMudeckux nemenTos Jl. 1.

2 P p . N 1 bubnuoteka ITOK https://myschool.edu.ru/
MenneneeBa, X CBSI3b C COBPEMEHHOU TEOpHEl CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MCHEHHS CBOWCTB XUMHIUYECKUX AJIEMEHTOB U MIX COSAUHCHHUH TI0

3 TpyIIaM U nepuoaaM. 3HauCHHE TIePHOINIESCKOTO 3aKOHA W CHCTEMBI XUMUIECKHUX 1 Bubmorexa LIOK https://myschool.edu.ru/
anemeHToB [[.W. MenzneneeBa B pa3BUTHH HAyKU
Ctpoenue BemecTBa. XUMHUYECKast CBSA3b, €€ BUIBI, MEXaHU3MBI 00pa30BaHUs KOBAIEHTHOM

4 p ’ ’ P 1 bubnuorexa IIOK https://myschool.edu.ru/
cBs3u. Bogopoanas cBsizb
BaneHTHOCTh. DIIeKTPOOTPHUIIATEIBbHOCTh. CTEIIeHb OKHUCIICHHUS. BelnecTBa MOJIEKYIISIPHOTO

5 poOTP Yp 1 Bbubnuoreka ILIOK https://myschool.edu.ru/
U HEMOJICKYJIIPHOTO CTPOCHHUS
[ToHsATHE O TUCTIEPCHBIX CUCTeMax. ICTHHHBIE M KOJUTOUIAHBIE pacTBOPHI. MaccoBast 0y

6 P p P 1 bubmuoteka ITOK https://myschool.edu.ru/
BeIIleCcTBAa B pacTBOpe
Knaccudukarust ¥ HOMEHKIIATypa HEOPraHUYECKUX COeAUHeHHM. [ eHeTHYecKas CBA3b

7 ¢ P p 1 Bbubnuoreka ILIOK https://myschool.edu.ru/
HEOPTaHMYECKUX BEIICCTB, PA3THYHBIX KIACCOB
Kiaccudukanums XuMUYeCKUX peakuidi B HEOPraHUYECKO# U OpraHMYecKoi XUMHHU. 3aKOH

8 COXPaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U NPEBPAIICHHS SHEPTUH TIPU 1 bubmotexa ITOK https://myschool.edu.ru/
XUMHYECKUX PEAKIIUAX

9 Cxopoctb peakunu. O6paTuMble peaknnu. XUMHUUECKOe paBHOBECHE 1 Bubmotexa L{OK https://myschool.edu.ru/
IpakTudueckas padora Ne 1. «BrmusiHue pa3auvHbIX (HAKTOPOB HA CKOPOCTh XMMHYECKOM

10 P P P (1) P P 1 Bubnuoreka I1OK https://myschool.edu.ru/
peakuum»
DnekTponuTuieckas aucconuars. [lorsaTie o BomopogroM nokasarene (pH) pacteopa.

11 P P (pH) p P 1 Bubnuoreka I1OK https://myschool.edu.ru/
Peaknuu nonHoro ooOMeHa. ['maponu3 opraHMYeCKUX U HEOPTaHUYECKHUX BEIICCTB
OKHCITUTENIEHO-BOCCTAHOBUTENbHBIE peakiny. [IoHATHE 00 3JIEKTPOIN3e pacIljIaBOB U

12 . 1 Bbubnuoreka IOK https://myschool.edu.ru/
pPacTBOPOB coJieit

13 KontponpsHas padora mo pasaeny «Teoperndeckre 0CHOBBI XUMHUM» 1 bubmotexa ITOK https://myschool.edu.ru/
Meranisl, ux nonoxxkenue B [lepuoanueckoii cucreme XuMuUecKux 3eMmentoB . 1.

14 ’ 1 Bubmuoreka ITOK https://myschool.edu.ru/

MenneneeBa u 0COOEHHOCTH CTpoeHUs aToMoB. O0mIHe GU3NIecKrue CBOWCTBA METAIIJIOB
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15 CIiaBbl METAJIIOB. DNEKTPOXUMUYECKHUN PsI HANPSDKSHNH METaJIOB 1 Bubmorexa LIOK https://myschool.edu.ru/
XuMHYECKHE CBOWCTBA BAKHEHIIIUX METAILIOB (HATPH, KalUii, KaabIUi, MarHUN

16 N N (narpui, ’ ’ ’ 1 bubnuorexa ITOK https://myschool.edu.ru/
ATIOMHHUI) ¥ UX COCTUHEHUI

17 XuMUUeCKHe CBONCTBA XpOMa, ME/IA M UX COCTMHEHUI 1 bubnuoteka ITOK https://myschool.edu.ru/

18 XuMHUeCKHe CBOMCTBA LIMHKA, XKeJie3a U UX COeTUHEHUI 1 bubnuoteka ITOK https://myschool.edu.ru/

19 [MpakTrueckas padora Ne 2. "Pemienne sKcriepuMeHTaIBHbIX 33124 10 TeMe «MeTamib»" 1 bubnuorexa LIOK https://myschool.edu.ru/
Hemeramnel, ux nonoxenue B [leproanueckoit cuctreme xumuueckux 3nemMeHToB 1. U.

20 ’ p A 1 Bubnauoreka IOK https://myschool.edu.ru/
MeHeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB
Du3HYeCKre CBOMCTBa HEMETAJLIOB. AJUIOTPOINHS HEMETAJUIOB (Ha MPUMeEpe KHCIOpoIa,

21 P (1 mprmep P 1 bubnuoteka ITOK https://myschool.edu.ru/
cepsl, hocdopa u yrepona)

22 XuMudeckne CBOHCTBA TaJIOTCHOB, CEPHI M UX COCAMHEHUM 1 Bubnuoreka IOK https://myschool.edu.ru/

23 Xumudeckne CBOHCTBA a30Ta, pocdopa U UX coequHEHUI 1 Bubmorexa LIOK https://myschool.edu.ru/

24 XuMmudeckre CBOHCTBA yriepoaa, KpEMHHUS H UX COCTUHCHUH 1 Bubmotexa LIOK https://myschool.edu.ru/

25 [IpuMeHeHHE BaXKHEHITIX HEMETAIUIOB U X COCANHCHHUN 1 Bbubnuoreka ILIOK https://myschool.edu.ru/
O0o061IeHre 1 cucTemMaTu3anus 3HaHui 1o Teme «Hemerasel». Beraucienus mo

26 N . 1 Bbubnuoreka ILIOK https://myschool.edu.ru/
YPaBHEHHSIM XUMHYECKHUX PEAKIUI U TEPMOXUMUUECKUE PACUETHI

27 [MpakTryeckas padora Ne 3. «PemeHne skcriepuMeHTaNIBHBIX 33/1a4 1o TeMe "HemeTaist"» 1 bubnuorexa LIOK https://myschool.edu.ru/

28 KontponbHas padora o remam «Metaiubl» 1 «HemeTamis» 1 bubnuorexa LIOK https://myschool.edu.ru/

29 Heopranuueckue 1 opraHndeckue KUCiaoTbl. HeopraHudeckue 1 OpraHn4eckue OCHOBaHUS 1 bubnuorexa LIOK https://myschool.edu.ru/
AmboTepHbIe HEOPTaHMYECKUE U OPTAHMYECKUE COCIUHCHHUS. | eHeTHUeCKas CBSI3b

30 Qorep P p 1 bubmuoteka ITOK https://myschool.edu.ru/
HEOPTaHHUYECKUX U OPTaHMUYECKUX BEIICCTB
Pouib xuMuM B 00€CTIEUeHHH YKOJIOTHUECKOM, YHEPre THUECKON 1 MUIIeBO 0€30MacHOCTH

31 > SHEP ’ 1 Bubnuoreka I1OK https://myschool.edu.ru/
Pa3BUTHH METUIIUHbI
IIpencrasieHus 00 OOMMX HAYYHBIX IPUHIIMITAX TPOMBIIIJICHHOTO MOTYYCHHUS BaXKHEUIITHX

32 P Y P P Y 1 Bubnuoreka I1OK https://myschool.edu.ru/
BEIIIECTB

33 UenoBek B MUPE BENIECTB U MaTEPHATIOB 1 bubmotexa ITOK https://myschool.edu.ru/

34 XUMUS ¥ 300POBbE YEIIOBEKA 1 Bubnuoreka I1OK https://myschool.edu.ru/

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI U151 YYEHUKA
Xumus 10 knace [Nabpuensa O. C., Octpoymos U. I'., Cnaakos C. A. 2022, AKITMoHEpHOE
obuiectBo «M3narenscTBO «lIpocBemienue»
Xumus 11 xknace [Nabpuensa O. C., Octpoymos U. I'., Cnaakos C. A. 2021, AKiinoHepHoe
obuiectBo «M3narenscTBO «lIpocBemienue»
METOAUYECKHUE MATEPUAJIBI U151 YUUTEJIA

1. O.C.I'abpuensn, I.I.JIsicoBa «Xumus Meronuueckoe mocodue — 6a30BbIi YpoBEHB) - M.:
2022 rox.

2. O.C.I'abpuensin, U.I.OctpoymoB, «O011as XuMus B TecTax, 3ajadax, ynpaxHeHusax. 11
Kiacce» — M.: 2023 ron.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KontponbHblie u
MIPOBEPOYHBIE paOdOTHI K yueOHUKY». — M.: 2021 .

4. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBeaenckas «Xumust 11 kimacc: HactonpHas kHura 1ist
yuuresns». Yacte 1 — M.:2019 rox.

5. O.C.I'abpuensn, I'I'.JIsicoBa, A.I'.Benenckas «Xumus 11 knacc: HacronbHas kHuTa 1715
yuurens». Hacts 2 — M.:2022 ron.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OctpoymoBa «3aauul 1o XUMHUH U CIIOCOOBI UX
pemenus» - M.:2021rox.

7. B.I. leancoBa «Xumus 11 knacc noypounsle miaansl no yueouuky O.C.I'abpuensna,
I".I".JIsicoBoii» - Bonrorpan» 2018rox.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectsl mo xumum 11 kaace», - M.:2019r.

9.9. O.C.I'abpuensn, U.IoctpoymoB «XuMHUECKUH 3KCIIEpUMEHT B mikoje 11 kmacey; - M.

2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETU HHTEPHET

http://www.chemnet.ru T'azeta « XuMus» U caiT 11t yuurtens «5 uny Ha ypoK XUMHK»

http://him. 1september.ru Enunas xomnekuust LOP: [Ipeamernast kommekius «XuMusH

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE IKCTIEPUMEHTHI:

XUMMU.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

Komneknus Poccutickoro obmeo6pazoBarensHoro moprana http://experiment.edu.ru

AJIXUMUK: caiit JL.FO. AnmukGepoBoit  http://wwwalhimik.ru

Bcepoccuiickast onumnuaga mKOIbHUKOB 10 XuMuu  http://chem.rusolymp.ru

Opranuyeckasi XUMHSL: SJIEKTPOHHBINA YUEOHHK TSI CPETHEH HIKOJIBI

http://www.chemistry.ssu.samara.ru

OCHOBBI XMIMHU: 3JICKTPOHHBIN yueOHUK http://wwwhemi.nsu.ru

OTKpBITHI KOJUTEIDK: XUuMHs http://www.chemistry.ru

JlucTaHIMOHHAs OJIMMIIMA/IA TI0 XMMHUU: TEJIEKOMMYHUKAIIMOHHBINA 00pa30BaTeIbHbIN IPOEKT
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