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1.IIOSICHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbpHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusix Poccuiickoi dexepanuu, pealn3yrOIMUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenbcTBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH, COAEp)KaHMs, pPE3ylbTaTOB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM peajn3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OJTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe H3KOJOIMYeCKM OOOCHOBAaHHOI'O OTHOUIEHUS K CBOEMY 3/I0pOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO OMNpEZeNeHbl B MpOrpaMMme IO XHMHUH C Y4ETOM CHENH(PHUKHA HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJIb B COBPEMEHHOU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroIeM MUpPE Kak O €IWHCTBE MPUPOJIBI U YeJIOBEKa, KOTopoe (OPMUPYETCS B XUMHHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOIH YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHasi XUMUsSI Kak HayKa cO3uJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0OBEYECTBA — CBHIPbEBOM, HJHEPreTHUecKOi, MUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0azoBble Kypchbl — «OpraHnuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 00IIel XUMHH) M OopraHudeckor xumuu. opmMupoBaHuEe JaHHOW CHCTEMbI 3HAHUM
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUS» c(hOpMHUpPOBaHA B MPOrpaMMeE MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOJXO0/Aa K H3y4EHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHYECKOM TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHnyeckoil XMMHUU HOJy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHUs B NpeaAMeTe «XUMHsS» 0a30BOr0 ypOBHSI paccMaTpUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEeOpraHUYecKass XUMHUsA» O0YYaIOIIUMCS MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUI O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJbTYpPOJOTMYECKMI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yuebHoro npeamMera « XUMHSI» JaHHOTO YPOBHS M3yU€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHHUM IMyTEM 3KCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUNA U MaTepUaJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEp’KaHUs U TOCTPOEHUs
npeaMeTa IpeaycMaTpuBaioT (OpMHUpOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCIICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke mpenoiaBaHus XUMUHM KaK HA YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPAIUIIMOHHO Tpu3HAETCST (QOPMUPOBAHHWE OCHOB XUMHUYECKOW HAayKH Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMH IEISIMH H3y4eHUsS TpeaMera «XuMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CoCTaBIsIOLIECH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHUMHUH, OCBOCHHUE $3bIKa HAayKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TO3HAHUS BEIIECTB U
XUMHUYECKHX pPEaKIuid, HeOOXOIUMBIX ISl MMPHOOPETECHUs YMEHUI OpPUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTUKA MEJIeH W 3aJad U3y4eHUs MpeaMera B
porpaMMe Mo XMMHH YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero obOmiero ooOpazoBanus. CeroaHss B MpeNoJaBaHUM XHWMHUU B OOJbIIEH
CTCTICHH OTMAETCS TPEINOYTCHUE MPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsl OOydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIET0 He HA0OpPOM 3HAHUMU, a (HYHKIMOHATHHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKUX 3a7au.

B cBsa3u ¢ 3TMM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHUPYIONIEe 3HAYCHUE
nproOpeTaroT TaKKUe el U 33aa9H, KaK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMECHECHUEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINA),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
JESATSIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XUMHUH, a TAKXKe I OICHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTaHU3M YeJIOBeKa U IPUPOJIHYIO CPENY;

pa3BHUTHE MO3HABATEIILHBIX HHTEPECOB, MHTCIUICKTYaTbHBIX U TBOPYSCKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOSATENIbHO TpHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHH B
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COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJN3a Y4eOHOW ¥ HAYyIHO-TIOMYJIIPHOU HH(POPMAIIMH XUMUYECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Y O0YUYAIOUINXCS ACCOIUATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJI0/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Y OOydYalOmUXCs YyOSKIEHHOCTH B TYMAaHHUCTHUYECKON HANpPaBICHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOMIECHUS K TMPUPOJE U CBOEMY
3JI0POBBIO, & TAK)KE MPUOOPETEHUS OIBITA MCIIOB30BAHMSI MOTYYCHHBIX 3HAHUM JJIST IPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B y4yeOHOM mtane cpeanero oOuiero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM o0nacTu «EcTeCTBEHHO-HAYUHbBIE TTPEIMETHI».

OOGree 9nCIIO 4acoB, OTBEAEHHBIX JIJISI U3yUYEHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).



2.COAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOi XMMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B IIOJIY4CHUHU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum — OopraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAILlEHUI: 03HAKOMJICHHE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U MPONUIEH — MPOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakiuu ruIpUupOBaHus, ralOTeHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2an02eHUPOSaAnUs U HUMPOBAHUS), NOJYYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKHM HEPTH: TMEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCcrepuMEHTaJIbHbIE METOJIbl M3YYEHHUS BEIIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHUE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTWICHIVIMKOIb W TIJIMLEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PUKAIMS YTIeBOA0B (MOHO-, TU- U Moaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXKIEHHE B MPHPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoIu3, KaYeCTBEHHAs PeaKus C HOJOM).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoMm menu(ll)), ampmerumoB (okuciieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncrnenuss mo ypaBHEHHIO XHWMHYECKOM peakuuu (Macchl, 00bEMa, KOIMYecTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm@OTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, JEHATyparus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJANIHOCTh, HAOIIOACHUE, W3MEpEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BELIECTB B OpraHusMe, (POTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NUIIeBbIE MPOYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHMSI, MOIOIIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOBHHU, TOAYPOBHH. ATOMHBIE opOUTanu, S-, p-, d- amemerTb. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U NepruojaM. 3HaU€HUEe MEPUOINUECKOr0 3aKOHA B Pa3BUTHU HAyKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HEMOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELECTB. ['eHeTnyeckas CBsSI3b HEOPraHWYECKHMX BEIIECTB, NPHHAMICKAINIUX K pPa3IudHbIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CxkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3IM4yHbIX (akTopoB. OOpaTHUMbIE pPEaAKIMH.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX PELIETOK, HaOJIIACHUE M ONUCAHUE JEMOHCTPAallMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTh XUMHUYECKOU PEaAKIINM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMHAYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpPAILCHUI: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX
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3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoJielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMHM KHUCIOT U ILIEI0YEH, KauyeCTBEHHbIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenns 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOIO IOJIyYEHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100pEHUsI.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3Yy4EHUU OOILEH U HEOPraHMYeCKOM XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATUSA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUECKUH YpPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IBI, TOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pHallOB, 3JEKTPOHHAs NPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.
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3.IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IIpOrpaMM CpeAHero o0I1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-IESTEIbHOCTHBIN MOAXO.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TMpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONIUE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBAaThCS B CBOCH JEATENbHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMeTa «XUMUS» JOCTHTAIOTCS B EIUHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IPaXJIaHCKOro 0OIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAaMU W MpaBUIaMM IOBEIEHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATEIbHONM M MPAKTHUYECKOW JESITEeIbHOCTH OOY4YaIOUIMXCS IO peanu3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPECTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTIIKEHHS HAyKH €CTh Pe3yNIbTaT [UIMTENbHBIX HaOMI0NEHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IMPAKTUKOB,;
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UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSX COBPEMEHHOM OTEUECTBEHHON XHMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH,

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuto/IeHHsT MpaBU O€30MacHOro OOpallleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOH U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccun U peanu3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHMs TJ100aJbHOTO XapaKTepa SKOJIOTHYECKUX Mpo0JIeM, BIUSAHUS SKOHOMHYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS INEHCTBHI, NPUHOCAIIMX BpEl OKPYXKAlOUIeH NPUpPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS MMM B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHKHY;
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NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobaeM COXpaHeHHs IPUPOTHOIO PABHOBECHUS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJNBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (aKT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecreunBaromue (opmupoBaHue (QYHKIMOHATBLHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JCWCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMH.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSTENILHO (OPMYJIMPOBATh M aKTyalIM3MpPOBaTh MPOOJIEMYy, BCECTOPOHHE &
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,

COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;
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UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH W YCTAHABIMBAaTh HUX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUS, UCIOIb3YeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAO0OJAaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENEHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENIbCKOM U MPOEKTHOM JesTeIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynMpoBaTh 3ampOoChl M TNPUMEHATh pa3IMYHble METO/Abl NpH IOUCKE M OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBbHYIO (OpPMY IpeCTaBiIeHUs WHPOPMALUH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTHUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIPHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO ITO3HABATEIbHYIO IESTEIBHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM IMOIYYECHHUSI HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKUX 3alad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COCAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKU HOHHTI/IfI, YCTaHABJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BaTh XMMHUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaliéHHON) (popMysT opraHMuecKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTaHABJIMBATh MPUHAJICI)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
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(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllue COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucrteMarnuyeckor Homenkmatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OT/CIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHoJ, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTEApUHOBAs KHUCIIOTa, TIIOK03a, (PYKTO3a,
KpaxmaJ, leJUTI0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. byriepoBa st 00bsCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMUHbIX KIAaCCOB OPraHUYECKUX BEIIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aneTwieH, OyranueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHOM, aleTallbJeTU]l, MypaBbHHAS U YKCYCHAsI
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKLIUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CHOCOOBI WX MEPepadOTKH U TMPAKTUYECKOEe MPUMEHEHUE
MPOJYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM TPOAYKTA PEAKIMH I10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOIHBIX BEIIECTB WUJIH MPOJIYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOH 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUM BEIIECTB W XUMHYECKHX SIBICHUI
(HaOnroicHWe, W3MEpPEHUe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYaIIUX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(peBpaleHuss OPraHUIeCKUX BEIISCTB MPH HArpeBaHUU, MOJydeHUE ITHIICHA U M3YYCHHE €To
CBOWMCTB, KaueCTBCHHBIC pEAKIIMM OpPTraHWYCCKHUX BEIIECTB, JICHATypalus OEIKOB TIpH
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MacHOCTH
npu OOpallleHUu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHUYECKOTO J3KCIepuMeHTa B (OopMe 3aluch YPaBHEHHWH COOTBETCTBYIONIUX PEAKIUH H
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U ApYyTrux);

c(OPMHUPOBAHHOCTh YMEHHI COOJIOJAaTh TMpaBHJIa SKOJIOTHYECKH IIeJIECO00Pa3HOTO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS M
OKpYKarollel MPUPOIHON Cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHSI Ha >KUBBIE OPTaHU3MBI
OmpeAeNEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbica mokazarens [I/JIK, moscHaTe Ha
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IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOTO BO3JEHCTBUSA HAa OPraHU3M
YEJI0BCKA,;

JUlsl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUId  CcHeNbIX M caa0oBUIAMIMX OOy4aroIUXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmas M HEOpraHW4ecKas XUMMsD»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHUMHYECKOH COCTABISIOUICH €CTECTBEHHO-
Hay4YHOI KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHHs MpPaKTUYECKUX 3a7ad M D3KOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- JJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAas, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT  PEIIETKA, TUIIBI XMMHYECKUX  PEAKLUi, pPacTBOp, BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALMA, OKUCIIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  peaklMM, XHUMHYECKOE paBHOBECUE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccolranuu, nepuoauyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUs DHEPTUU NPU XUMHYECKHX
peaKuax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHHM, MHPOBO33PEHYECKHUE 3HAHUS,
JeXale B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BO)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUUYECKON AEATEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATUH, yCTaHABIMBATb
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU OMNHUCAHUU HEOPTaHMUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHUECKYIO CHMBOJIMKY JUJISl COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKUCIIBIA Ta3, aMMHUaK, TaméHas U3BeCTh, HErali€Has W3BEeCTb, IMUThEBas cOfa, MUPHUT U
JpyTHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJIMYeCcKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BeIleCTBa (aTOMHas, MOJIEKYJApHas, HOHHAas, METaJJIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeIuHEeHUN (IIPOCThIe BEIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoao Ilepuonnyeckoit cucteMbl XUMHUYECKUX 311eMeHToB 1. U.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIIN», «IHEPIETUUYCCKHE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKHUX OJIIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB, MOATBEPKIATh CYIICCTBOBAHUE
FEHETUYECKON CBA3M MEXJAYy HEOPraHMYeCKUMU BEIIeCTBAMU C TIOMONIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XMUMHYECKUE PEAKIMU TIO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroluX BEIIECTB, TEIIOBOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUWUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NIUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MPEACTaBICHU 00 OOIIMX HAYYHBIX MPUHIUINAX W SKOJOTUYECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIONS BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUH Ta30B MPU XHUMHUYECKUX
peaxiusax, Macchbl BEIleCcTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COONIO/ATh MpaBUiia MOJB30BaHUS XUMUYECKOW MOCYA0N U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(paznmokeHUEe TEPOKCHUIA BOAOPOAa B MPHCYTCTBUHM KaTalu3aTopa, OMNPEIEICHHUE Cpebl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIMH, PEeaKIMu HMOHHOTO OOMEHAa, KaueCTBEHHBIC pEaKIMu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIIeHHEe YKCIEPUMEHTAIbBHBIX
3amad mo temaM «Mertamibl» U «HemeTamiel») B COOTBETCTBHUM C MpPaBHIIAMH TEXHUKU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYyI0BaHUEM, MPECTABIATh
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pe3yabTaThl XUMHUYECKOrOo SKCIepUMEHTa B (hopMe 3alUCH YpPaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
IOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCcOBOM KOMMYyHHKauuu, VHTepHeT u
JPYTHX);

C(OPMUPOBAHHOCTh YMEHHMH COOJIIOAATh MpaBMJIa HKOJOTMYECKH IEIECO00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH NEATETBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABATh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OIpe/ieNIEHHBIX BEIECTB, MOHUMas cMblcia nokasatens [1/IK, noscHATh Ha mpuMepax CrocoObl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUSA HA OPraHU3M YEII0BEKA;

JUlsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYIIHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SIBJICHUM;

JUIs  CcHenbIX U caa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nms 3anucu XxuMudeckux Gopmyi.
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4. TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOJOPOAOB U 3 1
ux nepepadoTka
Hroro 1o pasneny 13
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crupter. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoabsl 3 1

21



Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccer. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne n/m P Konrpoubusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. Ilepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 5
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




5. MNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — Ipaxriieckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
1 [IpenMer oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUuYECKUX
2 coenuHeHuii A. M. bytneposa, eé 1
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o knaccuduranum
3 opraHuueckux Bemiects. Homenkiatypa 1
(cucremaTuyeckasi) ¥ TpPUBHAIHHBIC
Ha3BaHUs OPraHUYECKHUX BEILECTB
4 BxoHOI KOHTPOJIb 1 1
AJKaHBI: COCTaB U CTPOCHHUE,
5 TOMOJIOTUYECKHH Pl 1
Meran u 3TaH — npocrenime
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
5 OTWIIEH U IPONMIIEH — MPOCTEHIINE 1
MPEJICTAaBUTENN ATKEHOB
3 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY
9 Ankanuensl. byraauen-1,3 u 1

metunoyraauen-1,3. [lomyuenue
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CUHTETUYECKOIO Kay4yyKa U PE3UHBI

AJIKMHEBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTUYECKHH psijl. ALIETUIICH —
MPOCTEUILNN PEICTABUTEIb ATIKUHOB

1 Bbruncnenus no ypaBHEHUIO XUMHUYECKOM
peaxkuuu

12 Apenbl: 6eH3011 U TOnyoJ. ToOKkCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b YIieBOJOPOIOB,
NPUHAIISKANINX K Pa3TMYHBIM KJIaccam
[TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U NOMYTHbIE HEPTIHBIC
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 HPUPOHBII ra3 U MOMyTHbIE HeDTSIHbIE
rassl, He)Th ¥ IPOJYKTHI €€ nepepaboTKu

16 [IpomexyTO4HBINM KOHTPOJIb 3HAHUHI
(xoHTpOIBHAS paboTa 3a 1 monyrozaue)

17 [TpenenpHbIE OJHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BoopoiHas cBsi3b

18 MHOTroaTOMHBIE CITUPTHI: ITUICHTIUKONb U
TJIALIEPUH

19 DeHoJT: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE
¥ XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopMaIbAeTHI U
areTanbIeru. AueToH

21 OOHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIC

25




KHCJIOTBI: MypaBbHUHAA U YKCyCHaA

[Tpaktrueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBas U OJIEUHOBASI KUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIIUX KAPOOHOBBIX
KHUCIIOT

24 MBpb11a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCIIOT, X MOIOIIIee JeiicTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX
3¢upoB

26 Kupsl: runponus, npuMeHeHue,
Ouoyoruueckasi poib KHUPOB
VYrieBoibl: cocTaB, KiacCUpUKAITHSI.

27 Bakneiimue npencTaBuTeNN: TIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmain u niemumronosa Kak mpupoIHbIe
TTOJTUMEPHI

29 W TOroBelii KOHTPOJIb 3HAHU.

30 AMMHBI: METHJIAMUH U aHWJIMH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpPTaHWYECKHUE COCTUHEHUS, HX
ononoruueckoe 3Hauenue. IlenTuanl

39 benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OcHOBHBIE TIOHATUS XUMHH

BBICOKOMOIJICKYJIAPHBIX COEIUHEHUI

26




OCHOBHBIC METOJABI CUHTC3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUIA. 1
[TnacTmacchl, KaydyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIusi aTOMOB.

[lepuoanueckuii 3axon u [lepuoanueckas
cucTeMa Xummudeckux anemeHTos 1. U.
Menpeneesa, UX CBS3b C COBPEMEHHOMN
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHEHHH 110
rpyImiaM 1 nepuojaam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumudeckux ayemenToB .. Meneneena B
Pa3BUTUU HAyKU

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M UX COEIMHEHUM I10
rpynnaM u nepuogam. 3HaueHue
MIEPUOIMUECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB .. Menaeneena B
Pa3BUTHU HAYKH

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie

o0pa3oBaTe/ibHbIE

pecypchl

Bxo1HOM KOHTPOJIb 3HAHUIA.

CTpOCHI/IC BelllecTBa. XHUMHUYECKas CBA3b, eé
BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

28




BasieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
Crenedb okucieHusa. Benlectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOCHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUAHBIE PACTBOPBI.
MaccoBas 10J14 BelllecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIATypa

HEOPraHWYECKUX coeMHEHn. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JTUYHBIX

KJI1aCCOB

Knaccugukanus XuMHUecKuX peakuuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPTUU IPH
XUMHUYECKHUX PEAKLUIX

10

11

12

Ckopoctb peakuuu. OOpaTUMbIe peaKIiy.
XHWMHYECKOE PAaBHOBECHE
ITpakTuyeckas pabora Ne 1. «Bausiaue

pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkium»

DnektponuTrueckas aucconuanus. [lonsrue

0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

13

OKHUCINTEIFHO-BOCCTAHOBUTEIHHBIE
peaknuu. [lonsitre 06 >mekTponuse
pacIiaBoB U pacTBOPOB COJIEH
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14

IIpomeKyTOUHBIN KOHTPOJIb 3HAHUM.

15

Merautbl, ux nosioxenue B [lepuognueckoit
crCcTeMe XUMHUYECKUX A1eMeHToB J]. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue cCBONCTBa
METaJUIOB

16

17

18

CrninaBel METaIIOB. DJIEKTPOXUMUYECKUH P
HaIIpsHKEHNUN METaJUIOB

XHUMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATpUH, KaJui, KaJablluii, MarHUH,
ATFOMUHHNA) U UX COCTUHEHUI

XHUMHUYECKUE CBOKMCTBA XPOMa, MEAU U UX
COETUHEHUN

19

20

21

22

XuMHyecKre CBOMCTBA IIMHKA, JKeae3a U UX
COETMHEHUN

ITpakTuyeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«Metab"

Hemetamisl, ux MonoxeHue B
[Iepuoanueckon cucteMe XUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB
dusznyeckue CBOMCTBA HEMETAJIJIIOB.
AnnoTtponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COCIMHEHUN

XuMHUYecKre CBOMCTBa a30Ta, ¢pochopa u ux

30




COE€IUHEHUN

25

26

XUMUYECKUE CBOMCTBA yIiiepoaa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXXHEUIIINX HEMETAIIOB U UX
COETUHEHUN

27

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
Teme «HemeTramnsl». Berauciaenus mo
YPaBHEHUSIM XUMUYECKHUX PEAKLUUN U
TEPMOXUMHUYECKUE PACUETHI

28

[IpaxTnueckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"HemeTasl"»

29

30

HTtoroBbiit KOHTPOJIb 3HAHUM

HeOpFaHI/I‘leCKI/IC " OPpTraHUYCCKUC KUCIIOTHI.
HeOpFaHI/I‘leCKI/IC " OPpraHUYCCKHUEC OCHOBAHUA

31

AMpoTepHble HeopraHU4ecKHue u
OpraHUYecKHe COeIMHEHUs. | 'eHeTnueckas
CBSA3b HEOPraHNYECKUX U OPraHUYECKUX
BEIIECTB

32

Ponp xumMun B 00ecieueHU SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI.

[Ipeacranenus: 00 0OMUX HAYYHBIX
MPUHIUIIAX TPOMBIIUIEHHOTO MOTYYEHUs
BaKHEUIIIX BEIISCTB

33
34

YemoBek B MHUPE BEIIECTB U MaTCpUaioB

XUMHUA U 3J0POBLEC YCIIOBCKA
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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6.YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumus / I'abpuemnsta O.C., Octpoymos W.I'., Cnaakos C.A., AKunonepHoe o0IiecTBo
«M3narenscTBO «IIpocBemenue»
* Xumus, 11 xacce/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHUuYeHHONH OTBETCTBEHHOCTHIO

«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenney

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

bubmuoreka [JOK

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK
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