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INOACHUTEJIBHASA 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 denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDepepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, M OCHOBHBIX MOJIOKEHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OIPEISICHHIO OO0IIen
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusa» s 10-11 xnaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHLENTYaJbHbIE MOJI0XKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, CoJepXKaHMs, pEe3yJbTaToB OOy4eHHS U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBIMTYCKHHKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCS HEOThEMJIEMOM 4YacThl0 MUX 00pa3oBaHHOCTH. OHO  CIIYXUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX MEIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OJTH IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHUS MHPOBO33PEHUS M OOIIEH KyIbTYphI
YeJIOBEKa, a TaKKe SKOJOIMYeCKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopazoBaHue 00Y4arOLIMXCs HA YPOBHE CPEIHEro
oOuiero odopazoBaHusl CpeAcTBaMM yuyeOHOro mpeamera «XUMHsS», COAEpKAaHUE U MOCTPOEHUE
KOTOPOTO ONpEAENCHBl B MpOrpaMMe IO XHMHH C Y4ETOM cHenu(puKd HAyKd XHUMHUH, e€
3HA4YEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIBbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PallMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LIEIOCTHOIO MPEACTaBIECHUS
00 OKpYXKaroIeM MUpPE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHU .

TecHo B3auMOJEHCTBYSS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KHU3HU KaXI0ro wieHa obmecTBa. COBpeMEeHHAsi XMMHUsI KaK HayKa CO3HMIaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelIeHHe INI00aNbHBIX MPOOJIeM YCTOHUMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXPaHBI 3]I0OPOBBSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeIHEro oluiero oodpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kaccel, 6a30BbIil ypOBEHb U3YUYEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COLUYMA,
IIPOIOJDKEHHST 00pa30BaHMs B PA3IMYHBIX 00JIACTIX, HE CBS3aHHBIX HETTOCPEICTBEHHO C XHMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumus» U «O01Ias 1 HeopraHudecKasi XMMHEs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0a30BOM HAYKU: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKIIOUEHUEM
3HaHWH W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
OpU U3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xuMus» 1 «O01as 1 HeopraHudeckas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHA Ha
ONPEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAUHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIleCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHEIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOT0 YpPOBHS pacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEHIECTBAX U XMMHUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mIas © HeOpraHW4yecKass XUMHUs» 00YyYaroIUMCsl MPEJOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3UILIMM,
riry0Ke TMOHATh MCTOPUYECKOe W3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 10
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEHMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHUH, a TaK)Ke 0 XMMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomoniHseTcss B kKypcax 10 wm 11 kiaccoB naieMeHTaMU  COJEpPKAHUS, HWMEIOIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JESITebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHUS K IpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIIOKEHUN XUMHH, IOMOTaIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIUIO U MPUMEHATH € ISl TOMOMHEHUS 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIIE0BATENbCKUX 3ajad. B 1menom coaepkaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS U3yU€HUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaroImuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIs1 MOHUMaHUS (HUI0COPCKUX HIeH, TaKUX Kak:
MaTepHajbHOE €IMHCTBO HEOPTaHWYECKOI'0 U OPraHUYEeCKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIIEHUH 3KOJOTMUYECKHX NMpoOlieM, a Takxke NpobieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPhsl, CO3AAHMSI HOBBIX TEXHOJIOTUIA U MaTEpUAJIOB.

B muiane pemieHus 3amad  BOCIMTAHUS, Pa3BUTHUS M COLMAIU3aLUU  O0YyYaromIMUXCs
INPUHSATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEp)KaHUus U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaioT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCJIEIOBATEILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUW XUMUHU.

B mpaxTuke npenogaBaHus XMMUHM KaK HAa YPOBHE OCHOBHOTO O0IEr0 00pa3oBaHMs, TaK U
HA YpOBHe cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUH COJEpKaTeIbHON
XapaKTepUCTUKU IeJiell M3y4deHHs IMpeJMeTa HampaBiIeHHEM MEPBOCTENEHHON 3HAYUMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XWUMHYECKOM HAyKu Kak objactu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHYECKOW MAEATENIbHOCTH 4YelOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel U3YUYEeHHUS MIPEIMETa SBJISETCS BIOJIHE OMPABJaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEIIIMH H3y4YeHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH coCTaBIsIOLIEeH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOM JIeXKAT KITFOUEBBIC TMOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUIT MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHHUS;

e (opMupoBaHHE U Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIECTB H
XUMHUYECKHX peaKlnii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHUH OPHUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XUMHYCCKHX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMA U CHOCOOOB [EATENbHOCTH, CBS3aHHBIX C HAOMIOACHHEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBui 0e301acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsany ¢ atuM, comepikarenbHasi XapakTepUCTHKA [eJIel U 3a/1a4 U3YYeHUs IpeaMeTa B
porpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpazoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTETIEHU OTHAETCS NPEANOYTEeHHEe MPAKTUYECKOH KOMIIOHEHTE COJepKaHus OO0y4eHHs,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBITYCKHHKA OOIIe00pa30BaTeIbHON  OpraHU3alllH,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TIOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU Ui PEIIeHUs
MPAKTUYECKHX 3a7au.

B cBa3u ¢ 3TMM Tpu M3ydeHHWH MpeaMera «XHWMEs) JOMUHHUPYIONIEe 3HAueHUE
nproOpeTaloT TaKKMe e U 33aa9H, KaK:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS  MHpA,
dbopMupOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEMICCTBAMH U WX PUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIieM,
MOWCKA, aHanmm3a W o00paboTku uWHOOpPMAIUK, HEOOXOMUMBIX [IJII TPUOOPETCHHS] OIBITA
NeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BAYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTaHU3M YeJIOBeKa U IPUPOIHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEILIEKTYaIbHBIX U TBOPYECKUX CITOCOOHOCTEH
oOy4aromuxcsi: CrIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JIJIs TIOMCKA M aHAJIN3a YUeOHON M HaAyYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPXKAHUS;

¢dbopmupoBaHUE U pa3BUTHE Y O0YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEIICHUH XHMUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTHUYECKOH HalpaBICHHOCTH
XUMHH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIBHBIX  MPOOJIEM  paIlOHAIBHOTO
IPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPreTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHHUS HEOOXOTUMOCTH OCpPEKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, a TAKXXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHUMH SIBJICHUSMHU.

B yd4eOHOM 1utaHe cpemHero ooOmero oopazoBaHHs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00sacT «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO0miee 9nciio 9acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpaszoBanusi, cocrapisier 68 wacoB: B 10 knacce — 34 yvaca (1 yac B Hepeno), B 11

kiacce — 34 gaca (1 gac B Henenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI opraaneCKoﬁ XMMHUH

IIpenMeTr opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepUajoB. Teopus CTpOEHUS OpraHuyecKux coequHenuii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTPyKTypHbIE (HOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepus. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHMX — OJUHAPHBIE U KPAaTHBIE CBS3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux — BemiectB.  Homenknartypa
OpPraHMYECKHUX COEJAMHEHMM (CUcTeMaTHuecKas) M TPHUBHUAJIbHBIE Ha3BaHUSA BaXKHEHUIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeuime
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus |
TOpEHUs), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJloreHUpPOBAHUS, TUAPATALUH, OKUCIICHHS U OJIMMEpU3allun ), IOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [lonydeHre CHHTETHUECKOTr0 KayuyKa U PE3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuiaeH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuuu ruIpUpPOBAHUS, TAJIOT€HUPOBAHMSI, THApATallul, TOPEHUST ), IOTyYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyd€HHE M TNpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIUIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoAOB. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUecKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HeTH, UX PUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U NPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAIEHUI: O3HAKOMIIEHHE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyuiekiuu «HedTb» 1 «YToaby», MOAEeTUpOBaHNE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

PacuérHble 3anaun.




Bbluncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA (peakUUu C aKTHUBHBIMU METaJlJIaMH, I'aJJOTEHOBOJOPOJAaMHU, IOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO ILEI0YHBIMU METaJlJIaMH, KAUECTBEHHAs peaKklus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenune gpenona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAs M YKCYCHAsh KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepupUKalMM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE ICHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

VYrneBoJpl: cocTaB, KiIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
MPOCTEUIINKA MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYNbl, (QU3UYECKHE U XHUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak H30Mep INIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (T'MIpon3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCHEpUMEHTAJIBHBIE METObl W3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: IPOBEICHHUE,
HaOJroIeHue W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMoAeWcTBHE IMulepuHa ¢ ruapokcuaoM Menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HMOJOM), MHpPOBEAEHUE TMpPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuMepe TJHIMHA). buojorumueckoe 3HauyeHUE
amMuHOKUCIOT. [lenTumsl.



benkn kak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKCHepruMEHTAJIbHbIE METOABI M3y4YEHUsS BEIIECTB M HX INPEBPAICHUI: HAONIOJCHUE U
OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb HOJIMMEpPHU3AIMU, CPEIHsS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMEeHTabHbIE METO/Ibl MU3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
o0pa3amMy IPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Y4E€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBJISIFOIIMXCSI CACTEMHBIMU /TSI OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

®dusuka: marepusi, SHEPIus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPTETUIECKUI YPOBEHB,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BETMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OCNKH, YIIeBOIbI, XKUPbI, PEPMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPOJIBI, TOJIE3HBIE UCKOIIAEMBbIe, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEnapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuYeckud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTs. OCOOCHHOCTH
pacripeiefieHus SJIEKTPOHOB M0 OPOHUTANIIM B aTOMax 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpOHHasE KOH(PUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBA3b NEPUOAMYECKOrO0 3akoHa U Ilepmogmyeckoil CHUCTEMBl XUMHYECKUX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HaueHUue MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKas CBs3b. BHIbI XUMHUYECKOW CBsI3M (KOBAJICHTHAs
HETOJISIpHAsT W TIOJISIpHAsI, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DNeKTpooTpUliaTeNbHOCTh. CTenenb okuciieHus. IOHbI: KATUOHBI U AHHOHBI.

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

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHbIE pacTBOpBL. MaccoBas 101
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKux
BEIIECTB. |'eHeTnyeckas CBSI3b HEOPraHWYECKUX BEIIECTB, NPUHAMICKANIMX K PATUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kimaccupukamuss XMMHUYECKUX peakuuil B HEOPraHMYECKOW u
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (QakTopoB. OOpaTUMble pEaKlUU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSIHUE XUMHYECKOI'O PaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyUYEHHUs] BEUIECTB M UX MPEBPALLECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHWE IEPOKCHAAa BOAOPOJAa B IMPUCYTCTBUM KaTalu3aTopa,
OIpENIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBI YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHX PEAKIIMi, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cuctemMe XHMHYECKUX
anementoB J[. . MenneneeBa M OCOOCHHOCTH CTpOe€HHS aTomMoB. (Du3nyUecKkne CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAINIOB (Ha pUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COEAUHEHUN (OKCUI0B, KUCIOPOJICOAEPKALINX KUCIIOT, BOJOPOAHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COEUHEHUH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METANIOB. DJIEKTPOXUMHUYECKUHA PsJ HATPSHKEHUN
METaJIOB.

XYMHYEeCKHE CBOICTBAa BaXXHEMIIMX MeETAIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

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

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHs BEUIECTB M UX NPEBpAILlCHHUI: H3ydeHUE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAaOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOpPaMHM KHUCIOT U ILEN0YEH, KauyeCTBEHHbIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

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

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl U MUILEBOM 0e30macHoCTH,
pazBuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

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

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKHU,
HaHOMaTepHaJibl, OpraHMUECKUEe U MUHEpaJIbHbIE YI00pEHUsI.

XuUMHs M 3[I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3yYEHUU OOILEH U HEOPraHMYeCKOM XUMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIe IOHATUSA: HaydHbIM (akT, rumoresa, 3aKOH, TEOpPHUS,
aHalu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJEKYJA, YHEPreTHUYECKUN YpPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IBI, MTOJIE3HBIE HCKOMIaeMble, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJLTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pHANIOB, 3JIEKTPOHHAS INPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OO0YUYaIOUIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpelHero oomero ooOpa3oBaHus
BBIJICTICHBI CJIEYIOIIHAE COCTABIIAIOIIHE!

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAaTbCS B CBOEH JI€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYUIMMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILIETH U
CTPOUTbH JKU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yJIbTaTBl OCBOEHUS IpeaMera «XHMHsS» JOCTUTAKOTCS B EIUHCTBE
y4eOHOI M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IpaXXAaHCKOro OO0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMM M TpaBUJIAMU [OBEACHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
ONbITa IIO3HABATEIIbHOM M TNPAKTHMUECKOH JAESITENbHOCTH OO0YyYarolMXcs M0 pealu3aluu
IPUHATHIX B O0LIECTBE IIEGHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJCTaBICHUS] O COLMAJIBHBIX HOPMax M IPaBWJIAX MEXIMYHOCTHBIX OTHOIIEHHMH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U MO3HABATENbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUEOHO e TeTbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUH;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOrO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHsI HAyKH €CTh Pe3yNlbTaT JUIMTENIbHBIX HaOII0AeHUi,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJYYEHHMM M IOCIEAYIOLEM aHaIU3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYyallud, CBS3aHHbIE C XHMMHUYECKMMHU SIBICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYSICh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHME M IOCTYNKH CBOMX TOBapuIled C MO3ULMH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3TUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuIro/IeHHsI MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIeCTBAMHM B OBITY, IOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HU JIO/IEH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUYECKOI U JPYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHUsI IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)XEHUS K TPYY, JIOASM TpyJla U pe3yibTaTaM TPYAO0BOHl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM OOpa3oBaHMs,
Oyaymeit npodeccun U peanu3aluy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHHS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTHKEHUN XUMHHU Uil PELLIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPUATHS NEHCTBUHM, NPUHOCAIIMX BPE] OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MPEeIIpPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHsI, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOU MPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBMWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH pPOJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TI00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOILINXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEPBIBHOMY OOpa30oBaHMIO U CcaMO00Opa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iMYHBIX chepax npodeccHnoHaTHHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeaMeTHble pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA 06yqafonmxcs{ MCKIUCHUIITIMHAPHBIC
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTHHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, DKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecmeunBatoiye (GopmupoBaHue (QYHKIMOHATHHOH TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloOImMXCA  HMCIOJB30BaTh ~ OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHUPOBO33PEHYECKUE 3HAHUS W YHUBEpcalbHble YydeOHBbIC ICHCTBHS B IO3HABATEIBHOU U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh MPOOJIEMy, BCECTOPOHHE eé
paccMaTpuBaTh;

OTIpEICNATh LENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH UX JOCTUIKECHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABJICHHBIMU IIENISIMH;



UCIMOJIBb30BaTh IMPU OCBOCHMM 3HAHMN NPUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBAaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KIIaCCU(UKALMU BELLIECTB U XUMUYECKUX PEAKIIHA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pAcCyXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHHUAX, (OPMYITHUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHuYecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TpU PELHICHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHUS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
auTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(dopMynHupoBaTh 3ampoChl M TMPUMEHSATh PazIMYHbIE METOJbl NpPH IOHCKE U OTOOpe
uHpopMannu, HeoOXOAUMOM IS BBITOJIHEHHS YUeOHBIX 3aa4u ONpeeIEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KayeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMalMel: MNPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4YeCcKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMON TEMBI B XOJle AMAOra W/WIH JTUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOW AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUH XUMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl 1O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
UCCJIEIOBAHUM MyTEM COTIIACOBAHUS MO3UIIUHI B X0/1€ 00CYK/IeHUSI 1 OOMEHA MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTD,
onpezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN IPH BBIOJHEHUH Y4€OHBIX M HCCIIEIOBATEeNbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs ¢ YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISIT CAaMOKOHTPOJIb CBOEHM JIEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUST W KYJIbTYPhl JHYHOCTH, €€ (YHKIUMOHATHHOM TPAMOTHOCTH, HEOOXOAMMOMW st
PCIICHHA MPAKTHYCCKUX 3adad M OSKOJOTHMYCCKHU 000CHOBAHHOI'0O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaolline
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, DJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJa, BaJICHTHOCTH,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEpPOAHBIH  CKEJIET,
GbyHKIIMOHAIBHAS TPYMIA, pagvKal, H30MEpHUs, U30MEepbl, TOMOJOTHMUYECKUN psi, TOMOJIOTH,
YTJI€BOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM MCIOIB30BaHUU BAXKHEUIIIUX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YEIOBEKA;

Cq)OpMHPOBaHHOCTB YMCHHfI BBIABJIATE XapPAKTCPHBIC MPU3HAKN HOH?ITI/II\/’I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHMYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BaTh XMMUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNl OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEAaKLMW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTaHABJIMBATh MPUHAJICI)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEIIECTB MO0 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine CoeIuHeHUN
(YrnmeBomopoabl, KHCIOPOA U a30TCOAEpXkAalllhue COCNUHEHHUS, BBICOKOMOJICKYJISPHbBIS



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KHUCIIOTa, IIII0K03a, (PPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS OPTraHUYECKUX
BeiecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHYECKHE CBOWCTBA TUIMMYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TJUIEPUH, (EHOI, aleTalbIACTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0I03a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEpPepadOTKH M TPAKTUYECKOE IPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 HCXOIHBIX BEIIECTB MM IMPOJTYKTOB PEAKIINN );

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHMS, KCIONb3YEeMbIX B XHUMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HabmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCINPOBAHNE), UCIONB30BaTh CHUCTEMHBIC
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYIoi U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKEe MpaBUiia OOpaIEHUsI C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U HU3YYEHHE €ro
CBOMCTB, KaueCTBEHHBIC PEAKIIMM OPraHMYEeCKHX BEIICCTB, JICHATypalus OEIKOB TIpH
HarpeBaHWH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpallleHUuu C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alucu YpaBHEHHUU COOTBETCTBYIOIIUX pEAKIM U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAITHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOJaTh TMpaBWIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS U
OKpYXKAaroIIel MPHUPOJTHON Cpe/ibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
ompeAeNéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMas cMbica mokazatens [IJIK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS UX BPEAHOTO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsi 0Oy4YarolUuXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE HPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUM;

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmyi.

11 KUIIACC

[lpenMeTHBIe pe3ynabTaThl OCBOEHHS Kypca «OOm@as W HEOpraHHYecKas XHUMHSD)
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABIISIOMICH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHus] NPaKTHYECKUX 3a7ad M OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpeae;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIA ATOMOB, HOH,
MOJIEKyJla, MOJIb, MOJISIDHBI 00BEM, BAJCHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTEICHb
OKHCJICHUS, XHUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOJIHAs),
KpUCTANTMYECKass  pemeéTKa, TUIBI XUMHYECKHUX  pEaKIHi, pacTBOp, AIIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOIMTHYECKAs! AMCCOIMAINS, OKUCIHUTENb, BOCCTAHOBHTENb, CKOPOCTbH
XMUMHYECKOW  peakluH, XUMHUYECKOe paBHOBECHE); TEOPHH M  3aKOHBI  (TEOpHUs
JNIEKTPOJIUTUYECKOW AMCCOIMAlUK, nepuoandeckuii 3akoH J[. M. MenzeneeBa, 3akoH
COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHHS W TPEBPAIICHUS DHEPTUU NPU XHUMHYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHWUS,
Jexale B OCHOBE IIOHMMAaHUS TPHYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX SBIICHHH,
(bakTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYeHUH U 0€301MacCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTAaHWYECKHUX BEIIECTB B OBITY U MPAKTHYECKOW JeSITETPHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTePHBIC MPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIME MOHATHS MPU ONMHCAHUM HEOPTaHUYECKUX
BEIIIECTB U UX MpEeBpalleHUl;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIF30BaTh XUMHUYECKYI0 CHUMBOJIHMKY JIJISI COCTaBJICHUS
dopMynT BemIeCTB W ypaBHEHHH XWMHUYECKHUX pEaKIUH, CHUCTEMaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHblii ras,
YIJIEKUCTBIA Ta3, aMMUak, rameéHas M3BeCTb, HeraméHass W3BECTh, NUThEBas COJA, MUPUT U
ApyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEIENsATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYIECKIX
3JIEMEHTOB B COEIMHEHUSX PA3JINYHOTO COCTABA, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPHCTAIIMUYECKOW PEIETKH KOHKPETHOTO
BEIIeCTBA (aTOMHAs, MOJICKYJSApHAs, WOHHAs, METaJUIMYecKas), XapakKTep Cpelsl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIACCY/TpYIIe COeIMHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJITBbI, OKCHIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MennieneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBICHUTENbHYIO U
IPOTHOCTUYECKYIO (YHKIINY;



COPMHPOBAHHOCTh ~YMEHHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHuecKux 3aemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETHYCCKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKHUX 3JIEMEHTOB U HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMU4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYyILECTBOBAaHUE
TCHETHUYECKOM CBA3M MEXIY HEOPraHMYEeCKHMMH BEIIECTBAMU C IIOMOIIbI YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIACTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAalEHHbIE YPaBHEHUs peaKlUi MOHHOIO OOMEHA, YyUHUThIBasl yCIOBHS, IIPU KOTOPBIX 3TU
peakuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKLUH, MOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PaCTBOpaxX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKUCIINUTEIbHO-BOCCTAaHOBHUTEIbHBIX
peakuMii HOCPECTBOM COCTABICHMSI EKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI O0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bozneiicteus (nmpunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUs CEPHON KHCIIOTHI, aMMHaKa, a Takke cHOpPMUPOBAHHOCTH
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCIECHUS C MCIIOJB30BAaHMEM IOHSATHS
«MaccoBasi JI0JIl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUN COONIOAATh MpaBUIa MOJB30BAHUS XUMUUYECKOW TOCYAONU U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh W BBINOJHATh XUMHUYECKUH HKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKkIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHAT- U XJOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3ybTaThl XMMHUYECKOro 3KCIepUMEHTa B (opMe 3alUCH YPAaBHEHUIH COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MaccOBOM KOMMYyHHKauuu, WHTEpHET u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIlle MPUPOJIHON Cpeibl, 0OCO3HABATh OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax crocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMSI BEIIESCTB M XUMUYCCKUX SIBIICHUM;

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonunuecTBo uacos DIIEKTPOHHBIE
(mmudpoBsie)
Ne i/ HaumeHoBaHue pasaciioB U TEM IIpOTrpaMMBbl KOHTpOJ'ILHI)Ie HpaKTI/IquKI/Ie
Bcero oOpasoBarenbHbIC
paboThI paboThI
pecypcbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX CoeTMHEHUN A. M. 3 uH(POYPOK
bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [penenbHbIC YIIEBOAOPOIbI — ATKAHBI 2 resh.edu.ru
HenpenenbHbie yrneBogOpOIbl: aJKEHbI,
2.2 ped a AOPOA 6 1 Nudoypok, resh.edu.ru
aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2 UH(pOYpOK
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOIOB U HX
2.4 PHPOA - AOPOA 3 1 Nudoypok, resh.edu.ru
nepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptel. @enon 3 resh.edu.ru
Anpaerunpl. Kap6oHoBbie KUCTOTHI. CIIOKHBIE
3.2 P 7 1 resh.edu.ru
3¢upsl
3.3 VYrineBoasl 3 1 UHPOYpPOK




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 Hudoypoxk, resh.edu.ru
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJieKyIsipHbIE COCAUHEHH S
5.1 [Tnactmaccel. Kayuyku. Boigokna 2 uH(POYPOK
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u [lepuoanueckas cucteMa XUMUYECKUX 3 nH(HOYpPOK
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4 resh.edu.ru
BEIIECTB
1.3 XUMHUECKUE PEAKIIHH 6 1 1 resh.edu.ru
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1 nHpOypoK
2.2 Hemeransl 9 1 1 UHPOYpOK
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XUMHSA U KU3Hb 4 UHPOYpOK
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonunuecTBo uacoB DNeKTPOHHbIC
No Te K Jara UQppoBHIE
Ma ypokKa
n/m P Bcero OHTPOIILHBIC Hpaxririeckue u3ydyeHuss ~ o0Opa3oBaTebHbIE
paboTHI paboTHI
pecypesl
IIpenmeT oprannyueckoii XuMui, eé
1 P P ’ 1 resh.edu.ru
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
5 Teopus cTpoeHUs] OpraHUYECKUX COCTUHEHUN A. 1 resh.edu.ru
M. bytiiepoBa, €€ OCHOBHBIE IOJIOKEHHUS R
[IpencraBnenue o knaccuukanum
OpraHn4eckux Bemiects. Homenkinarypa
3 p Yp 1 nHpOoypok
(cucremaTuveckas) ¥ TpPUBUAIbHBIC HA3BAHUS
OpraHUYECKUX BEUIECTB
AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN
4 1 UH(}OYpOK
pAn
MertaH U 3TaH — NpOCTENIINE TPEACTABUTENN
5 P P 1 resh.edu.ru
aJIKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 nH(OYpPOK
DTUJIEH U TIPOINUIIEH — MpOCTeHIne
7 P P 1 nH(OYpPOK
MIPEACTABUTEH AIKEHOB
3 [TpakTuueckas pabora Ne 1. «Ilomyyenue 1 1 PEaKTHUBBI U
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY obopynoBaHue
Ankanuensl. byraguen-1,3 u metriOyranuen-
9 1,3. Tony4eHnne CHHTETHYECKOTO KaydyKa U 1 resh.edu.ru
pEe3UHBI
10 AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, 1 nHpOoypok




TOMOJIOTUYECKHUM psAll. ALETUIICH —
MPOCTEUIIINN MPEICTABUTEIb AIKHHOB

Beluncnenus no ypaBHEHHUIO XUMHYECKOU

11
peakuuu

12 Apenbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTD apeHOB resh.edu.ru
I'eneTnueckas cBsi3b YIiI€BOJOPOIOB,

13 KapTOYKH
MPUHAICKANTUX K Pa3IMIHBIM KJIaccaM
KonTponbnas pabota mo pasuen

14 P P P y KapTOYKH
«YTII€BOIOPOABD)
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC Ta3bl, nH(pOYpOK
He(Th U MPOAYKTHI €€ nepepaboTKu
[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

16 MPUPOJIHBIN ra3 v MOMYTHBIC HE(TIHBIC Ta3bl, resh.edu.ru
He(Th U IPOAYKTHI €€ epepadoTKU
[IpenenpHBIC 0THOATOMHBIC CTUPTHI: METAHOJ U

17 nH(}OYpOK
aTaHoj. BogopoaHas cBs3b
MHOroaToMHBIE CIUPTHI: TUIICHTJIUKOIb U

18 resh.edu.ru
TIIALEPUH
@eHOJI: CTPOCHUE MOJIEKYIIBI, (PU3UYECKHE U

19 P . yrsL, & resh.edu.ru
XUMHYECKHE CBOICTBA, TPUMEHEHHE
Anpaeruapl: GopMaTbIeTHI U alleTalIbICT /I,

20 dop resh.edu.ru
A1eToH
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE

21 UHPOYpOK
KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI

99 [TpakTrueckas padota Ne 2. «CBoiicTBa pacTBOpa PeaKkTusbl u
YKCYCHOUM KUCIIOTBD» obopynosaHue

23 CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaKk nHpOoypok




nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX KHCIIOT

Mpg11a KaK COJIM BBICIIHX Kap6OHOBI)IX KHCJIOT,

24 . 1 uHPOYpOK
UX MoroIIee JieiicTBre

o5 CrnosxHble 3¢upbl Kak MPOU3BOIHbIE KAPOOHOBBIX 1 HHGOYPOK
KUCIOT. ['Mapoan3 clloXHbBIX 3(hUPOB

26 XKupsr: ruaponus, npuMeHeHne, OnoIornuecKas 1 HHGOYPOK
POJIb KUPOB
VYrneBojbl: cocTaB, KiaccuPUKaIuS.

27 Baxneriuve npencraBuTeNun: rioK03a, 1 nH(HOYpPOK
¢bpyxTO3a, caxaposa

98 Kpaxman u nemirono3a kak mpupoHbie 1 HHOYpOK
MOJINMEPBI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxaiiue opraHuuecKre 1 KapTOuKM
COEIMHEHUS»

30 AMUHBI: METHJTAMUH ¥ aHUITHH 1 resh.edu.ru
AMMHOKHCIIOTBI KaKk aM(pOTEpHbIE OPraHUYeCcKue

31 COEIMHEHUS, UX OMOJIOrMYecKoe 3HaueHHe. 1 resh.edu.ru
Ilentuanl

39 Benku kak mpupoIHBIE BEICOKOMOJICKYISIPHBIE 1 S —
COEIMHEHUS

33 OCHOBHBIE TIOHATHS XUMHH ) 1 resh.edu.ru
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 UHPOYpOK
[TnacTMacchl, kKayqyku, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI IO
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTh. DNEKTPOOTPHUIIATETLHOCTb.
Crenenb okucienus. Bemecra
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] lII/ICHepCHBIX CUCTCMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKuX coepnHeHuil. ['eneTnueckast
CBSI3b HEOPTaHWYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEIIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUsS] SHEPTUU IPU
XUMHUYECKHUX PEAKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. I'maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakiuu. [TousTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEMN

KontponbHas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMUM»

14

Mertaiuel, ux nosioxkenue B [lepuognyeckoii
CHCTEeME XMMHUYECKHUX dmeMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUIA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA ILIMHKA, JKeJIe3a U UX
COCTUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertanen»"

20

21

22

Hewmeraibl, ux mojio)KeHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTponus HEMETaJIOB (Ha IpuMepe
KHCJIOpOJia, cephl, hocdopa u yriaeposa)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COeIMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMeHeHne BaXXHEUIINX HEMETAIIIOB U UX
COEIUHEHUN

26

O0001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUH 110




TteMe «Hemeramwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTruyeckas padora Ne 3. «Perenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"HemeTaisl"»

08 KonrtponbHas pabora o remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYeCKUX
BEIIECTB
Ponp xumMun B 00eciedeHUU SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 MIPUHIMIIAX TPOMBILIUIEHHOTO MOTY4YEeHHUS 1
BaXXHEHIITNX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAIOB

34 XUMHUS ¥ 370pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 10 kmacc, 6a3oBsiii ypoBenb. B.B. Epemun, H.E. Ky3bpmenxko, B. 1.
Tepenun, A. A. llpo3nos, B. B. JIyaun. M.; «Jlpoday, 2020

Xumus, 11 knacc, 6a3oBbiit ypoBeHb. B.B. Epemun, H.E. Ky3pmenko, A. A.
Hpo3nos, B. B. JIlyaun. M.; «lpoday», 2020

H.D.BapaBBa. Xumus B cxeMax u Tabauiax. Ikcmo, Mocksa, 2016

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
A. C. Eropos, I'.X. AMuHoBa. XuMusi, 3KCpecCc-Kypc i MOCTYyNAOIINX B
BY3b1. ®enukc, Pocto-Ha-/lony, 2014

nmocobus 1mo moaroroske Kk [ A

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

MHTEPHET PECYPChI, IJIEKTPOHHBIE YPOKHU
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