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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma Mo XUMHUHM Ha ypOBHE CPEIHEr0 001mero obpa3oBaHMs
pazpaborana Ha ocHOBe DeaepaibHOTO 3akoHa 0T 29.12.2012 Ne 273-03
«O6 oOpazoBanuu B Poccuiickoit ®Depeparuu», TpeOOBaHUN K
pe3yibTaTaM OCBOeHHUs (denepanbHO 00pa3oBaTeIbHON MPOrPaMMBbI
cpennero o6miero ooOpaszoBanus (POIl COO), npencraBieHHBIX B
denepalibHOM TOCYJAapCTBEHHOM oOpazoBatenbHOM cranaapte COO, c
yuétom KoHmenmuu mnpemnojaBanusi y4eOHOro mpeaMera «XuUMUS» B
o0pa3zoBaTeIbHbIX OpraHM3anusax Poccuiickon Oenepanun,
peaNM3yOUIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U OCHOBHBIX
nonoxxeHut «Ctparerud pa3BUTHsA BocnuTaHuss B Poccuiickoit
®denepanuu Ha nepuoa 10 2025 roma» (Pacnopsixenue IlpaButenbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY mMoOAX0JOB K pa3pabOTKe MpOrpaMMbl IO XHMHH, K
ONpeNeieHnI0 oOlel cTpareruu OOy4YeHHMs, BOCIHUTAHUS U Pa3BUTHS
oOyyJaromuxcsi cpejacTBaMu yueOHoro mpeamera «Xumus» aasg 10-11
KJIACCOB Ha 0a30BOM YPOBHE COCTAaBMJIM KOHUENTYaJbHbBIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH LEJIEH, COAepk aHMUs,
pe3ynbTaToB OOy4YeHUsT U TpeOOBaHWUN K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTebHON OpraHU3AINH, SIBISETCS HEOTHEMJIEMOW YacCThIO
ux o0pa3zoBaHHOCTH. OHO CITY)KUT 3aBEPIIAIOIINM 3TAIOM PeTU3aIiy Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIFOUEBHIX IIEHHOCTEH,
OPUCYLIUMX IIEJIOCTHOM CHCTEeME XHUMHMUYECKOro o0pa3oBaHus. OITH
IIEHHOCTH KacaloTCs TO3HAHUA 3aKOHOB MPHUPOJIbI, (HOPMUPOBAHUS
MHUPOBO33PEHUS W OOMICH KyJIbTYpPhI YETOBEKA, a TAKKE DKOJOTHUYECCKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M TIPUPOIHOU Cpee.
Peanusyercs xumuyeckoe oOpa3oBaHHe OOydYarolMXCsi Ha YPOBHE
cpenHero oO0mero o0pa3oBaHUs CpPEACTBAMU YYEOHOro MpeameTa
«XuMus», COAepKaHUE U TOCTPOCHUE KOTOPOrO OIpEJENCHbl B
MporpamMMe Mo XUMUHU ¢ YIETOM CHenu(UKN HAYKU XUMHH, €€ 3HAUCHUS
B MO3HAHUU TPUPOJBI U B MATEPUATBHON KU3HHU OOILECTBA, a TaKkKe C
y4€TOM OOIIMX IEJeH W MPUHIUIIOB, XapaKTepU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHUCTEMbI cpeaHero oOmero oOpaszoBanus B Poccuiickoit
Oenepanumu.



XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0coOyro
pOJIb B COBPEMEHHOW IMBUJIM3AIMKM, B CO3laHUA HOBOW 0a3bl
MaTepUaIbHOU KyibTypbl. OHa BHOCHUT CBOM BKJIax B (hOPMHpPOBAHHUE
pPAalMOHAIBHOIO HAYYHOTO MBINUICHUS, B CO3JaHUE LEJIOCTHOIO
Ipe/CTaBiICHUsT 00 OKPYXKAIOLIEM MHpE KaK O €JIMHCTBE MPUPOIBI U
YelioBeKa, KOTopoe (GOopMUpYETCs B XHMHUHM Ha OCHOBE IOHUMAaHHS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHMPA, OCO3HAHUS B3aUMOCBSI3H
MEX]ly CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU M BO3MOYKHBIMU 00JIaCTAMU
IPUMEHEHUS.

TecHO B3aUMOJAEHUCTBYSI € JPYITMMH €CTECTBEHHBIMM HAayKamu,
XUMHSI CTajla HEOTHEMIIEMON YacTbIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM
YCIIOBUEM YCIEIIHOTO TpyJAa M JKU3HM KaXJO0ro WieHa OoOIlecTBa.
CoBpeMeHHass XMMHs KaK HayKa CO3MIATENIbHAs, KaK HayKa BBICOKHX
TEXHOJOTMIl  HalpaBjJieHa Ha  peuleHHe IJIOOANbHBIX  MpodeEM
YCTOMYMBOIO DPa3BUTHS YEJIIOBEYECTBA — CBHIPHEBOM, JHEPIrEeTHUYECKOM,
MULIEBOM, 3KOJIOTHYECKOW O€30IIaCHOCTH M OXPaHbI 3J0POBbS.

B coorBerctBUM ¢ OOmMMMM LEISIMU M NPUHIUIAMH CPEIHETO
obmiero oo6pa3oBaHus cojepxkanue npeamera «Xumus» (10-11 kmaccel,
0a30BbIi YPOBEHb M3yU€HHUs) OPHEHTHPOBAHO IPEUMYLIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TOJATOTOBKY OOyYalolUXCs, HEOOXOIUMYIO UM s
BBIPa0OTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEUTHOIO BKJIIOUEHHUS B
KU3Hb COLMYMA, IPOJIOJIKEHUSI 00pa30BaHus B Pa3IMUHbIX 00JIaCTAX, HE
CBSA3aHHBIX HEIIOCPEICTBEHHO C XUMUEMN.

CocTaBngOmUMU IpeaMeTa « XUMUsD) SIBISAIOTCS 0a30Bble KYPChl —
«Oprannueckas xumusi» u «OOmas M HEOpraHUYECKas XUMUS»,
OCHOBHBIM KOMIIOHEHTOM COJEPKaHMUSI KOTOPBIX SBISIOTCS OCHOBBI
0a30BOM HayKu: CHUCTEMa 3HAHUW 10 HEOPraHMYeCKOM XUMHH (C
BKJIIOUEHUEM 3HAHMM M3 O0Omed XUMUH) U OpPraHMYeCKOW XUMUHU.
@opMHUPOBaHME JAHHOM CHUCTEMbl 3HAHWW IPH H3YYEHUU IIpeaMeTa
o0ecrieunBaeT BO3MOXKHOCTb PAaCCMOTPEHHS BCEr0 MHOI000pasus
BEIIECTB HA OCHOBE OOLINX NOHSTUN, 3aKOHOB M TEOPUN XUMMUH.

Crpykrypa conepkaHusi KypcoB — «OpraHudeckas XUMHsD» WU
«O0mIast 1 HeopraHuyeckas XuUMHs» cHOPMUPOBAHA B MpOrpaMme IO
XUMHM Ha OCHOBE CHCTEMHOT0O TMOAXOJa K H3YYEHHIO Y4eOHOro
MaTepuana U O0OYCJIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM
3HAHMM Ha ONpENENEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce
OpraHMYeCKOM XMMHUHM BEIIECTBA pPAacCCMAaTPUBAIOTCS HA  yYPOBHE
KJIACCUYECKON TEOPHUH CTPOECHUS OPraHUYECKUX COCAMHEHNH, a TaKXKE HA



YPOBHE CTEPEOXUMHUYECKUX U JEKTPOHHBIX MPEICTABICHUNA O CTPOSHUHU
BemlecTB. CBeneHuss 00 M3y4yaeMbIX B Kypce BEIIECTBaxX MJarOTCs B
pPa3BUTUU — OT YTIEBOAOPOAOB JIO CIOXKHBIX OMONOTHYECKH aKTHBHBIX
coequHeHN. B Kypce oOpraHuueckod XHWMHH TMIOJYYalOT pa3BUTHE
chOpMHUpPOBAaHHBIE HAa ypPOBHE OCHOBHOTO 00mero o0pa3oBaHHs
nepBOHAYalIbHbIC pe/ICTaBICHUS 0 XUMUYECKON CBSI3H,
KJIACCU(UKALMOHHBIX pPHU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOICTB
BEIIECTB OT X CTPOCHHMSI, 0 XUMUIECKOU PEAKITUH.

[Tox HOBBIM YTJIOM 3pEHHUS B MpeaMeTe «XUMUs» 0a30BOr0 ypOBHS
paccMaTpuBaeTcsi M3Y4YEHHBIH Ha  YPOBHE OCHOBHOTO  OOIIEro
o0pa3oBaHUs TEOPETUUECKUI MaTeprall U (PaKTOJIOTUYECKUE CBEJICHUS O
BEIIECTBaX M XMMHUYECKON peaknuu. Tak, B yacTHOCTH, B Kypce «O0rmas
M HEOpPraHWYEeCKas  XUMHUSD»  OOydYaloOmUMCSA  MPEAOCTABISICTCS
BO3MOXKHOCTh ~ OCO3HaTh 3HAYCHHWE TMEPUOJUYECKOTO  3aKOoHa C
OOIIETEOPETUYECKUX W METOJOJOTUUYECKUX MO3UIUH, TIIy0Ke MOHATH
HUCTOPUYECKOE M3MEHEHNE (QYHKIIUN 3TOTO 3aKOHA — OT 0000IIaroIe 10
OOBSICHSIFOIIECH M IPOTHOZUPYIOIICH.

Enunas cuctema 3HaHMN O BaKHEWIIMX BEIIECTBaX, MX COCTaBe,
CTPOCHHH, CBOMCTBAX W MPUMEHEHHUH, & TAKXKE 0 XUMHUECKHUX PEaKIIUsiX,
UX CYIIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHMsI TOMOJIHseTCs B Kypcax 10
u 11 KJIACCOB AJIeMEHTaMuU coJiepKaHus, UMEIOTIUMH
KyJIbTYpPOJIOTHUECKHA W TPHUKIAJHOM  XapakTep. OTH  3HAHUA
CHOCOOCTBYIOT MOHUMAHHIO B3aMMOCBS3M XHMUU C JIPYTUMH HayKamH,
PAcCKpBIBAIOT €€ POJIb B ITO3HABATENILHOM U MPAKTUYECKON AEATEIIbHOCTU
Yell0oBeKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YB@XKEHHS K  Ipoleccy
TBOpUYECTBAa B OOJIACTH TEOPUM M TMPAKTUYECKUX MPHIOKEHUN XHUMUH,
MIOMOTAIOT BBIITYCKHUKY OPHUEHTUPOBATHCSA B OOILIECTBEHHO M JTUYHOCTHO
3HAYUMBIX MTPOOIEMax, CBI3aHHBIX C XUMHUEH, KPUTHIECKU OCMBICITHBATh
uHDOpMAIMI0O W TPUMEHSTH €€ NJis TIOMOJTHEHUS 3HAHWUW, pEeNICHUs
MHTEIUICKTYaJIbHBIX U IKCIIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX 3a1a4. B
[IEJIOM COJIep’)KaHue Y4eOHOro mpeaMmeTa «XUMHUS» HaHHOTO YPOBHS
M3yYCHHs OpPUEHTHUPOBAHO Ha (QOPMHUPOBAHHE Yy OOyUYaAOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMAHUS (PUIOCOPCKUX UACH, TAKUX
KaK: MaTepHalibHOE €JUHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MUPA,
O00yCIIOBJICHHOCTh CBOWMCTB BEIIECTB WX COCTaBOM U CTPOCHHUEM,
M03HABAEMOCTh MPUPOHBIX SIBICHHUNA MyTEM DKCIEPUMEHTA U PEIICHUS
NPOTUBOPEYH  MEXIy HOBBIMH (akTaMd H  TCOPETHUECKUMU
MPEANOChUIKAMHU, OCO3HAHHE POJM XUMHUHU B PEHICHUH SKOJOTMYECKUX



npobiieM, a Takxke MpoOieM CcOepexeHHs] IHEPTreTHUYECKUX PEeCypCoB,
CBIPBSI, CO3/ITAaHUS HOBBIX TEXHOJOTHIA U MaTEPUATIOB.

B nnane pemienus 3a7a4 BOCIUTAHUS, PA3BUTHS M COLIMATIM3AIMU
oOydJaroumxcsi NPUHIATBIE TMPOTPaMMOM IO XUMHUHU MOAXOAbl K
OTIPE/ICNICHUIO COACPXKAHUS U MOCTPOCHHS MpeIMeTa MpeaycMaTpruBaioT
(hopMHUpOBaHNUE YHUBEPCAIBHBIX YUCOHBIX JIEWCTBHM, UMEIOMINX 0a30BOEC
3HAYCHHUE U1l PA3IUYHBIX BHUJIOB JCATEIBHOCTH: PEUICHUS MPOoOIIeM,
MOMCKa, aHaiu3a W o00paboTKu uHPOpPMALUU, HEOOXOAMMBIX IS
OpUOOpPETeHUs]  OMbITa  MNPAKTUYECKOM M HCCIE0BaTENIbCKOM
JEATEIHHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B IO3HAHUH XUMHHU.

B mpaktuke mnpenomaBaHWsS XUMHUW KaK Ha YPOBHE OCHOBHOTO
oO1iero oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00111ero oOpa3oBaHusl,
OpU OIpPEACNICHUN COACPKATEIBHOU XapaKTEPUCTUKU LENeH H3yueHUs
IpeaMeTa HalpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTU TPAIULHUOHHO
npu3HaETcsi (GOPMUPOBAHHME OCHOB XMMHUYECKOM HAyKd Kak 0O0JacTH
COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUUECKON NEATEIbHOCTH YeIOBEKa
M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KydbTyphl. C METOAMYECKOM
TOYKH 3PEHHS TAKOW MOJXO0J K OMPEACIICHUIO LIeJIel U3yUueHus npeaMera
SBJISIETCS BIIOJIHE OTIPAB/IAHHBIM.

CorylacHO MaHHOW TOYKE 3pEHUs TJABHBIMU IIESIMU HM3yYCHHUS
npenmMera «XuMus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBRsIFOTCSA:

e (opMupoBaHUE CHUCTEMBl XMMHUYECKHX 3HAHUN KaK BaKHEHIICH
COCTaBJISIFOILIEH €CTECTBEHHO-HAYYHONW KapTUHBI MHpa, B OCHOBE
KOTOPOH JIeKaT KIHOYEBbIE MOHITHS, (YyHIAMEHTAIbHBIE 3aKOHBI U
TEOpPUH XMMHUH, OCBOCHHE f3bIKa HayKH, YCBOCHHME U MOHUMAaHUE
CYIIHOCTH  JOCTYNHBIX  OOOOLIEHWH  MHPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHWE C WCTOPHUEH WX pa3BUTHS U
CTAHOBJICHUS;

e (opMupoBaHuE U pa3BUTHE MPEICTABICHUN O HAy4YHBIX METOAAX
MO3HAHUS BEUIECTB M XMMUYECKHX PEAKIMM, HEOOXOJIUMBIX Jis
npUOOpPETEeHUS YMEHU OPUEHTHUPOBATHCS B MHPE BEIIECTB U
XUMUYECKUX SIBJICHUH, WMEIOIMX MECTO B TPHUPOAE, B
MPAKTUYECKON U MOBCEIHEBHOW JKU3HU;

e pa3BUTHE YMEHHUH U CHOCOOOB JIESTEIILHOCTH, CBSI3AHHBIX C
HaOMIOICHUEM W OOBSICHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTA,
coOJTr0IeHreM TpaBmil 6€30MacHOTO OOPAIICHHSI C BEIIECTBAMM.

Hapsigy ¢ M, comepkarenbHasi XapakTepUCTUKa Ieeld U 3aaa4y
U3y4YeHUsT TpeaMera B IporpaMmMe 1O XUMUUM YTOYHEHAa W



CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU NPHOPHTETAMHU B CHCTEME
cpennero obmero oOpaszoBanus. CeromHs B TPETNOJAaBaHUM XWUMHUHU B
OoJbIlIe CTeNEeHU OTAAETCS MPEANOYTCHHE MPAKTUYECKOM KOMITOHEHTE
coJiepKaHusi 00ydeHHs, OPUCHTHPOBAHHOW HA MOATOTOBKY BBITYCKHUKA
0011e00pa3oBaTeIbHON OpTaHU3alliH, BIIJICIONIETO HE HAOOPOM 3HAHUM,
a (YHKIIMOHAIBHOH TPAMOTHOCTBIO, TO €CTh CIOCOOAMH W YMCHHSIMHU
AKTUBHOTO TIOJTyYEHUS 3HAHUIA M TIPUMEHEHUS UX B PCATbHOMN KU3HU IS
pEIICHUS TPAKTHUECKUX 3a7ad.

B cBsi3u ¢ 3TUM TIpH M3YYECHHUH MPeaAMETa « XUMHS» JOMHHUPYIOIIEE
3HAaYCHHUE MPUOOPETAIOT TAaKHE TSI U 3a]]a9H, KaK:

ajanTanus oOydJaronmxcs K YCJIOBUSAM JTUHAMAYHO
pa3BUBAIOILETOCS MHpPA, (HOPMUPOBAHME HWHTEIUIEKTYaJbHO pPa3BUTOU
JUYHOCTH, TOTOBOM K  €caMOOOpa3oBaHUIO,  COTPYAHUYECTBY,

CaMOCTOATENIbHOMY MPUHATHIO TPAaMOTHBIX PEHIEHUW B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMU U UX TPUMEHECHHEM;
dbopMupoBaHUE Y OOYUYAIOIMNUXCS KITFOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHLIUI), UMEIOIIMX YHHUBEPCATIbHOE 3HAUEHUE IS PA3TUYHbIX
BUJIOB JIEATEILHOCTH: peUIeHusl MpooiieM, OUCKa, aHalu3a U 00paboTKH
uH(popMaIui, HEOOXOIUMbIX JIsi MPUOOPETEHHUsT ONbITA JIESTEIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B IMO3HAHUM XHUMHH, a TaKxXKe IS
OIICHKU C TIO3WIMHA DKOJOTHYECKON O€30MacCHOCTH XapaKkTepa BIUSHHS
BELIECTB U XMMUYECKUX MPOILECCOB HA OPraHU3M YEJIOBEKa U IPUPOIHYIO

Cpeay;
pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYAIBHBIX H
TBOPUYECKUX CHOCOOHOCTEH 00y4aronuxcsi: CHOCOOHOCTH

CaMOCTOSITENIbHO IPUOOpETaTh HOBBIC 3HAHUS 110 XUMHH B COOTBETCTBHU
C  OJKM3HEHHBIMH  MOTPEOHOCTSMH,  HCIOJB30BaThb  COBPEMEHHBIC
WH(GOPMAIMOHHBIE TEXHOJOTUM JJIi TOHWCKa M aHajdu3a Y4YeOHOH W
HAYYHO-TIOMYJISIPHON MH(POPMAIIUU XUMUYECKOTO COACPKAHMS,

dbopmMupoBaHHEe U PA3BUTHE y OOYYAIOIIUXCS ACCOLMATHUBHOTO M
JIOTHYECKOTO MBILICHUS, Ha0JII0/1aTeIbHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIMMBI, B YacTHOCTH, MpHU
MJIAHUPOBAHUH U TTPOBEICHUHN XUMUYECKOTO SKCIIEPUMEHTA;

BOCHHUTAaHHUE y OOydaromuxcs yOeKIEHHOCTH B T'yMaHUCTHYECKOMN
HAMpaBJIEHHOCTH XHUMUHU, €€ BaXXHOHW pPOJIM B PELICHUH TIJI0OATbHBIX
npobjaeM  palMOHAIBHOTO  MPUPOAONOIB30BAHUS,  MOMOJIHEHUS
OHEPreTUUYECKUX PECypCOB M COXPAHEHHUS MPUPOJHOTO pPaBHOBECHS,
OCO3HaHUsI HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE U CBOEMY



3I0POBBIO, & TAKXKE MPUOOPETEHHUS OIbITA MCIIOIH30BAHMS MOTYYCHHBIX
3HAHWM JJI IPUHSATHS TPAMOTHBIX PEIICHUN B CUTYAIUsAX, CBA3AHHBIX C
XUMHYECKUMH SBICHUSIMHU.

B yueOGHOM mutaHe cpenHero oOmero oOpa3oBaHHUS MPEIAMET
«Xumus» 0a30BOTO ypOBHSI BXOJUT B COCTAaB MPEAMETHOW o0O0macTH
«EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

OOmiee uYmMcIO YacoB, OTBEACHHBIX JUISI W3YYCHUS XUMHH, HaA
0a30BOM ypOBHE CPEHETO OOIIeT0 00pa30BaHUs, COCTABISAET 68 YacOB: B
10 knacce — 34 yaca (1 yac B Hegeno), B 11 kmacce — 34 yaca (1 gac B
HEJIEJTIO).



COILEP KXAHUE OBYYEHUSA
10 KJTACC
OPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBBI OPraHUYECKON XUMHUU

[Ipenmer opraHM4ecKOW XHWMHUHU: €€ BO3HHKHOBCHHE, PAa3BUTHE U
3HAYEHUE B MMOJYYEHUHU HOBBIX BEIIECTB U MaTEpHUaNoB. Teopus cTpoeHus
oprannyeckux coeauHenniit A. M. bytiepoBa, €€ OCHOBHBIE TTOJIOKEHHUS.
CtpykTypHBIe (HOPMYITBI OPraHUYECKUX BEIIECTB. | OMOJIOTHS, U30MEpHsl.
Xumuyeckasi CBSI3b B OPraHUYECKUX COEJUHEHHSIX — OJUHApHBIE H
KpaTHBIE CBSI3H.

[IpeacraBnenne o Ki1acCUpUKAIMM  OPraHUYECKUX  BEIIECTB.
HomeHkiiaTypa OpraHuyeckux COEIMHEHUN (cucTeMaTrhyeckas) |
TPUBHAJIbHBIE  HA3BaHUS BAXHEWIIMX  MPEACTaBUTENCd  KJIACCOB
OpraHUYECKHUX BEILECTB.

OKCHEpUMEHTAIbHBIE  METOAbl  M3YYEHMS]  BEIIECTB M  HUX
NPEeBpPAILCHU: 03HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKUX BEUIECTB U
MaTtepuajlaMiM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKHUX
BEIIECTB, HAOJIONECHWE W OINMCAHWE JIEMOHCTPAIIMOHHBIX OTBITOB II0
MPEBPAILEHUI0 OPTraHUYECKUX BEIIECTB MHpPH HarpeBaHuu (IUIaBICHUE,
0oOyTJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHN psin. MeraH u 3TaH
— TPOCTEUIITNE TPEICTABUTETN QJIKAHOB: (U3MUYECKHUE W XUMHUUYECKUC
CBOWCTBa (peaKUUU 3aMEUICHUS]I U TOPEHUs), HAXOXKJICHHE B IPUPOJIE,
NOJIyYEHUE U PUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHUN psA. OTHIEH U
MPONMWJIEH — TNPOCTEUINE TPEICTABUTEIN alKeHOB: (u3nyeckue u
XUMHUYECKUE CBOMCTBa (peakuuud TUAPUPOBAHUS, TaJIOT€HUPOBAHUSA,
ruipaTalyy, OKUCICHUS U MOJTUMEPHU3allin), TOJyYeHHE U TPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u MetwiOyraaueH-1,3: cTpoeHwue,
BaOXHEUIIME XUMHUYECKHME CBOMCTBa (peakuusi MOJIUMEPHU3ALUN).
[TonydeHne CUHTETUYECKOTO KayuyyKa U PEe3UHBI.

AJKWHBI. COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKUN PSI.
ALIETWIEH — MPOCTEHIINN MPEICTABUTEND AJIKUHOB: COCTaB, CTPOCHHUE,



buznueckue W XUMHYECKHME CBOMCTBa (peakuuu TUIPUPOBAHMS,
raJIOr€HUPOBAHMUS, TUAPATALINN, TOPEHUS), IOJTYUYEHHUE U IPUMEHEHUE.

Apensl. benszon: cocraB, cTpoeHue, (PU3NUYECKME U XUMUYECKUE
CBOMCTBa (peakuuu TaJOr€HUPOBAHUS W HUTPOBAHUS), IOJIYy4YEHHE U
npuMeHenue. Tonyon: cocmaes, cmpoenue, usuueckue U XUMuieckue
ceoticmea (peakyuu 2an02eHUpOBaHUs U HUMPOBAHUS), NOJYUEeHue U
npumenenue. TOKCHUHOCTb apeHOB. ['eHeTMueckas CBA3b MEXIY
YTIIEBOJAOPOJAAMH, IPUHAUICKAIMMH K Pa3IMYHBIM KJIACCAM.

IIpuponHple HCTOYHMKM YIJI€eBOAOPONOB. Ilpuponssli r1a3 wu
nomyTHele He(TsHble Ta3bl. HedpTe u e€ mpoucxoxaenue. CrocoOsl
nepepadboTKu HedTH: NIEPETOHKA, KPEKHUHT (TepMHYECKHIA,
KaTanuTudeckuil), nuposm3. IlpoaykTtel mnepepaboTku HepTH, HX
IPUMEHEHUE B IPOMBIIIJICHHOCTH U B ObiTy. KameHHbIli yroip u
IPOAYKTHI €0 MepepadOTKHU.

OKCHEpUMEHTAIbHBIE ~ METOAbl  WM3YYEHUs BEIIECTB M HX
MPEeBpaLICHUI: O3HAKOMJICHHE C OO0pas3lamMH IUIaCTMAacC, KaydyyKOB H
pe3unsbl, komwiekuun «Hedts» u «Yroaws», MOIEIMpPOBAHUE MOJIEKYJ
YTIEBOJAOPONOB U TAIOT€HONPOU3BOAHBIX, MPOBEICHUE NPAKTUYECKON
pabOoThI: MOJIy4eHHE ITUIIEHA U U3YUEHHUE €0 CBOMCTB.

Pacuérnble 3anaum.

Brluucienus no ypaBHEHHIO XUMUYECKOM peakuuu (Maccel, 00bEéMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WX IPOAYKTA PEAKLUH 110 U3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOIO HU3 MCXOJHBIX BEUIECTB WIU
IIPOJIYKTOB PEAKLINH).

Kucnopoacoaepxkamme opranudeckue coeJUHEeHUs

IIpenenbHbIe OHOATOMHBIE CIUPTHI. METaHOI U 9TAHOJI: CTPOEHHUE,
(¢u3nuecKre U XUMUYECKUE CBOMCTBA (PEAKIIMK C aKTUBHBIMU METAJUIAMH,
raJIor€HOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEeHHe. BoaopoaHble CBs3U
MEXKJy MOJIEKYJIAMH CHOUPTOB. JleWicTBHE METaHOJla M JTaHOJA Ha
OpraHu3M YeJOBEKa.

MHOroaromMHsle CIUPTHI. JTUIICHIVIMKOIb U INIMLEPUH: CTPOCHUE,
(¢u3nyecKrne U XMMHUYECKUE CBOMCTBA (B3aMMOJAEHUCTBUE CO IIETOYHBIMU
METaJUlaMM, KadeCTBEHHAas peaklUuss Ha MHOTOAaTOMHBIE CIUPTHI).
JlelictBue Ha OpraHu3M 4esnoBeka. I[IpuMeHeHue rMuepuHa W
STUJICHIJIUKOJISL.

®deHo: CTPOEHUE MOJIEKYJIb, (PU3UUECKHUE U XMMHUYECKHUE CBOICTBA.
Tokcuunocth penosna. [Ipumenenue enoua.




Anpnerunipl U kemousvl. POpMaNbAETH, AUETAIBIETU: CTPOEHUE,
buznueckne W XUMHYECKHE CBOWCTBAa (peakiuu OKHUCJICHUS U
BOCCTaHOBJICHUS, KAYECTBEHHBIE PEAKIIUH), TOITYyYEHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TTpe/iesibHbIE KApOOHOBBIE KUCIOTH. MypaBbuHas U
YKCyCHasl KHUCIOTBI: CTpO€HHE, (U3NYECKHEe M XUMHUYECKHE CBOMCTBA
(cBoiicTBa, OOmME [ KiIacca KHUCIOT, peakuus STepUPHUKALUN),
noJiydueHue M npuMeHeHue. CTeapuHOBasi U OJEUHOBAs KHUCIOTHI Kak
IPEICTaBUTENN BBHICHIUX KapOOHOBBIX KUCJIOT. Mbllla KaK COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JCHCTBHUE.

Cnoxuple 3(Quppl Kak MNPOU3BOJIHBIE KapOOHOBBIX  KHUCIOT.
['unponu3 cnoxubix 3QupoB. XKupel. ['maponus sxupos. IIpumenenue
XKUpoB. bronoruyeckas poib KUPOB.

VYrieBoapl: cocraB, KilacCU(pUKALMSA YII€BOJAOB (MOHO-, OU- H
nosMcaxapubl). ['oko3a — MpocTelimmnii MoHOcaxapua: OCOOEHHOCTH
CTPOCHUS  MOJEKYyJbl, (U3HNUYECKHE ¢  XHMHYECKHE  CBOWCTBA
(B3aumopeiicteue ¢ ruapokcusiom wmenu(Il), oxucieHue amMmMHaAYHBIM
pactBopoM okcuaa cepebpa(l), BoccraHoBiIeHHE, OpPOKEHHUE TIIIOKO3bI),
HaXOXIEHUE B MPUPOJE, MpPUMEHEHHE, OuoJoruyeckas poJb.
®otocunTe3. OpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak OpupoAHble nojauMepbl. CTpoeHue
Kpaxmajga u [ewnoiao3bl. Duszndeckue © XUMUYECKHME CBOMCTBA
Kpaxmaina (TUAPOJIN3, KAYECTBEHHAS PEAKIIUsI C UOJOM).

OKCHepUMEHTaIbHbIE ~ METOJAbl  WM3YYEHUs  BEIIeCTB M MX
IIPEBPALLICHHIA: IIPOBE/ICHHE, HaOJI0/IeHNEe U OIHMCAHUE
JE€MOHCTPALIMOHHBIX OMBITOB: TOPEHHUE CIUPTOB, KAUECTBEHHBIC PEAKIIUU
OJIHOATOMHBIX CIUPTOB (okucieHue HITaHoma okcugom wmenau(Il)),
MHOTOAaTOMHBIX CIHUPTOB (B3aMMOJICUCTBHE TIIMIIEPUHA C THIPOKCUIOM
Menu(Il)), anpaeruaoB (OKHCIEHHME aMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) m rumpoxcumom wmeau(ll), B3ammomelicTBue Kpaxmaia c
MOJIOM), TPOBEJEHUE MPAKTUYECKOM pabOThl: CBOMCTBAa pacTBopa
YKCYCHOM KUCJIOTHI.

Pacuérurlie 3amaun.

Brluucienust no ypaBHEHHIO XUMUYECKOM peakuuu (Maccel, 00bEéma,
KOJIMYECTBA UCXOIHOTO BEIIECTBA WM MPOAYKTa PEAKLUU 10 U3BECTHBIM
macce, OOBEMY, KOJUYECTBY OJIHOTO W3 MCXOJHBIX BEIIECTB WIH
POJYKTOB PEAKIUN).

A3zoTcoaeprkalue OpraHm4eckue COeIMHEHMUS.



AMUHOKUCIOTBl Kak aM(pOTEpHbIE OPraHUYECKUE COEIMHEHUS.
du3nueckue M XUMHUYECKUE CBOWCTBA aMHHOKHUCIOT (HA MpuMepe
rIIMIKMHA). brojornyeckoe 3HayeHne aMUHOKUCITOT. [lenTuib.

benkn Kkak OPUPOOHBIE BBICOKOMOJIEKYJISIPHBIE  COEIUHEHUS.
[lepBuuHas, BTOpUYHAs M TPETUYHAS CTPYKTypa O€iIKOB. XUMHUYECKHUE
CBOICTBa OE€NKOB: THIPOJN3, JACHATypallus, KaYeCTBEHHBIC PEaKIMH Ha
OeKu.

OKCHEpUMEHTAIBHBIE ~ METOAbl  M3YYEHMS  BEIIECTB M  UX
IpeBpallleHUui: HAOJII0JIEHUE U OMHCAaHUE JAEMOHCTPALIMOHHBIX OIBITOB:
JeHaTypauus OeJKOB MPH HarpeBaHUH, [IBETHBIE PEAKIIUU OETIKOB.

BricokoMoieKyJIsIDHBIC COeIMHECHUS

OCHOBHBIE TOHATUS XUMHUH BBICOKOMOJICKYJISIPHBIX COEIWHEHUM:
MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEpPU3ALUU,
cpenHsii  MoJeKyJsipHas  macca. OCHOBHbBIE  METOABI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — NOJINMEPU3ALIHS U
ITOJIMKOHICHCALIUS.

OKCHEpUMEHTAIBHBIE  METOAbl  M3YYEHMS] BEIIECTB M  UX
NPEeBpAILICHU:  O3HAKOMIJIGHME €  oOpa3llaMu  NPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIe CBSI3H.

Peanmm3zanns MeXXIpeIMETHBIX CBSI3€U IIPU U3YYEHUN OPTaHUYECKON
xumuu B 10 Kjacce ocyliecTBIIS€TCS Yepe3 UCMOIb30BAHUE KaK OOIIHX
€CTECTBEHHO-HAYYHbIX IIOHATUM, TaK W TOHSTUH, SBISIIOLINAXCA
CUCTEMHBIMU JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Iue ecTecTBEHHO-HAyYHbIC MOHSATHS: SBICHUE, HAYYHBINH (aKT,
rUNoTe3a, 3aKOH, TEeOopus, aHalu3, CHUHTE3, KjaccuduKalus,
NEPUOANYHOCTb, HaO0JI0/ICHHE, U3MEPEHUE, DKCHEPUMEHT,
MOJEIUPOBAHUE.

@®usuka: Marepus, dHEPrus, Macca, aroM, J3JIEKTPOH, MOJIEKYJa,
HHEPreTUYECKU ypOBEHb, BELIECTBO, TENO, OO0BEM, arperatHoe
COCTOSIHUE BEILleCTBA, (PU3NYECKUE BEIMYMHBI U €TUHULIBI X U3MEPEHHUSL.

buonorusi: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B
opranusme, (HOTOCHHTE3, OMOJIOTHYECKA aKTHBHBIC BemiecTBa (Oenkw,
YTJIEBOIBI, KUPBI, HEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPObI, MOJE3HbIE MCKOMAEMBbIE,
TOIUIMBO, PECYPCBHL.



TexHonorus: IMUICBBIC  IIPOAYKTBI, OCHOBbLI PAalMOHAJIBHOI'O
IMUTaHuA, MOKINUC CPCACTBA, JICKAPCTBCHHBIC KW KOCMCTHUYCCKUC
npenaparnl, MaTCPHaIbl U3 NCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KITACC
OBIIAA U HEOP'AHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMHYECKHI 31eMEHT. ATOM. S po aTtoma, U30TOTBI. DJIEKTPOHHAS
00oJi04Ka. DHEpreTHUecKre YPOBHU, TOTYPOBHU. ATOMHBIE OpOUTANH, S-,
p-, d- osnemeHTbl. OCOOEHHOCTH paclpeiesieHus 3JIEKTPOHOB IO
opOuTaisiM B aroMax »JJIEMEHTOB TIEPBBIX YETHIPEX TMEPHUOJOB.
DOneKkTpoHHAasi KOH(UTYpalHsi aTOMOB.

ITepuoanyeckui 3akoH u Ilepuogmyeckas cucrteMa XUMUYECKUX
anemeHnToB [[. M. MenneneeBa. CBA3bp NEPUOJUYECKOTO 3aKOHA U
[Tepunoanueckon cucrembl xumuueckux emeHToB . M. Menaeneena ¢
COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3AaKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHMMHYECKUX OJJIEMEHTOB M 00pa3yeMblX MMM TMPOCTBIX H
CJIOKHBIX BEIIECTB MO TPYyIIaM U NepuojaM. 3HAYEHUE EPUOAUIECKOTO
3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMUYECKasi CBsI3b. BUIbI XUMHUECKOH CBSI3U
(koBajJieHTHasi HEMNoJIsipHAsE W TIOJsIpHAs, HWOHHAs, MeTaJIMYecKas).
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHON XUMHUYECKOHN CBSI3U (OOMEHHBIM
U JOHOpPHO-aKUENTOpHbIM). BogoponHas  cBaA3b.  BajleHTHOCTS.
OnekTpooTpulatebHOCTh. CTeneHb oOkucieHus. OHBI: KaTHOHBI U
AHHUOHBL.

BemecTtBa MOJNEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOCHUS. 3aKOH
NOCTOSTHCTBA COCTaBa BEILIECTBA. [HIIBI KPUCTAUIMYECKUX PELIETOK.
3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTATUIMUYECKON PEIIETKH.

[TonsiTne o nucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOMIHBIE
pacTBOpbl. MaccoBas 10711 BEILIECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuit. Homenkiatypa
HEOPraHMYECKUX BEUIECTB. | €HETHMYeCKass CBS3b HEOPraHUYECKHX
BEIIECTB, MPUHAJICKAIIMNX K PA3IMYHBIM KIIACCAM.

Xumudeckas peakius. Knaccudukamuss XUMHUYECKHX PEAKIUH B
HEOPraHMYECKOM M OpPraHUYECKOW XUMHH. 3aKOH COXPAHEHUS MacChl



BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLICHUS SHEPTUU IIPU XUMUYECKUX
pEaAKLUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3IMYHbIX (HaKTOPOB.
OOparumble peakuud. XUMHUECKoe paBHOBecue. DaKTOPhI, BIUAIOIINE
Ha COCTOsIHME XUMHU4YecKoro paBHoBecus. [Ipnanun Jle Hlarense.

Onexktponutuyeckas  guccouuanus. CunbHble u  cnaOble
AneKTpoauThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KUCHasi, HEUTpaabHas,
HIEJI0YHAs.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHBIE  METOJbl  M3YYEHHsS]  BEIIECTB U  UX
npeBpauieHuil: neMmoHcrpanus Tabmun  «Ilepuonmyeckas cuctema
xumuueckux onemMeHtoB [[. WM. MenaeneeBa», usydyeHHe MOJENEH
KPUCTAITNYECKHUX PELIETOK, HaOJII0/IeHUE U ONMCaHue
JEMOHCTPALIMOHHBIX U JTAOOPATOPHBIX OMBITOB (pa3yIoKEHUE MEPOKCHUIA
BOJIOPOJIa B IPUCYTCTBUU KATAIM3aTOPA, ONIPEACIIEHUE CPELIBl PACTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATBHOIO WHIMKATOPA, PEAKIIMM HOHHOTO
oOMeHa), MNpPOBEJICHUE MpaKTUYECKOHM padoThl «BiusiHue pa3IudHbIX
(aKTOpPOB Ha CKOPOCTh XMMHUYECKOUN PEaKIIUI.

Pacuérunle 3amaun.

Pacuérsl Mo ypaBHEHMSIM XHUMHUYECKUX PEaKIUi, B TOM YHUCIE
TEPMOXUMHUYECKHE PACUEThl, PACUYETHI C HKCIIOJIb30BAHUEM ITOHATHS
«MaccoBast 107151 BEILIECTBAY.

Heoprannueckasi xummus

Hemeramnel. [lonoxenne HemeramnoB B Ilepuoanyeckoit cucreme
xumudeckux snemeHToB [[. Y. MennmeneeBa m 0COOCHHOCTH CTPOCHUS
aToMOB. DU3NYECKUE CBOWCTBA HEMETAIJIOB. AJIJIOTPOIMS HEMETAILIOB
(Ha mpuMepe KUCIIopoaa, cephl, pocdopa u yriepoa).

XHUMHUYECKUE CBOMCTBA BAKHEUIIMX HEMETAIUIOB (TAJIOT€HOB, CEPHI,
azota, ¢ocdopa, yriepogaa W KPEMHHUS) U HX COSTUHEHUH (OKCHIOB,
KHUCIOPOCOIEpPKAIINX KUCTOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCAUHEHUM.

Meramnsl. Ilonoxenue wmeramuioB B llepuoanmueckon cucreme
xumudeckux snemeHtoB [[. U. MenneneeBa. OCOOCHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue Qundeckue
cBorictBa MeTawioB. CIUIaBpl METAIUIOB. JJEKTPOXUMHUUYECKUU PpAl
HaIpsKEHU METAJUIOB.



XUMUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kalui,
KaJIbI[Mi, MarHui, ajJlOMUHUM, LHUHK, XpOM, 3KEJIe30, Me€llb) U HX
COCIMHEHUM.

OO6mue crocoObl MoMydyeHus: MeTauioB. [IpuMeHeHne MeTaioB B
OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE  METOJbl  M3YYEHHS] BEIIECTB U  UX
MPEBPAIICHHI: U3YYCHUE KOJUIEKINN «MeTamisl U CIUIaBbI», 00pas3IoB
HEMETAJIJIOB, pEIICHUE HSKCICPUMEHTAIbHBIX 3ajJlau, HaOJIIJICHUE U
OITMCaHHe JI€MOHCTPAllMOHHBIX " J1a00paTOPHBIX OIILITOB
(B3auMOJEHCTBHE THUIPOKCUJA aTIOMHHHUSI C pacTBOpaMH KHUCIOT U
1Ie104€ei, KAYECTBEHHbIC PEAKIIMM Ha KATUOHBI METAJJIOB).

Pacuérurle 3amaun.

Pacuérel Macchl BellecTBa WIM 00BEMA Ta30B 10 HM3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCe€ WM 00BbEMY OJTHOTO M3 YUYaCTBYIOIIUX B
peakiuy BEMIECTB, Pacu€Thl Macchl (00BEMA, KOMWYECTBA BEIECTBA)
MPOJIYKTOB PEAKIUHU, €CIIH OJTHO U3 BELIECTB UMEET IPUMECH.

X¥MHUA M KU3Hb

Ponp xuMum B 0O€CIEUEHHHM 3KOJIOTUYECKOM, SHEPreTUYeCKou u
NUIIEBOM 0e30MacHOCTH, PAa3BUTHH MEAUIMHBL [loHATHE O Hay4YHBIX
METO/IaX MO3HAHUS BEWIECTB U XUMUYECKUX PEAKIIUN.

[Ipencrasnenus 06 OOMIMX HAYYHBIX MPUHIIAIIAX MPOMBIIIICHHOTO
MOJTy4YE€HHUS BaXXKHEUIINX BEILIECTB.

UenoBek B MHUpPE BEHIECTB W  MaTEpUAIOB:  Ba)KHEUIIME
CTPOUTEIIbHBIE MATEpUalbl, KOHCTPYKIMOHHBIE MATEPHUaJbl, KpPAaCKH,
CTEKJIO, KEpaMHuKa, MaTepHJIbl [JIs 3JEKTPOHUKH, HAHOMAaTEpPHUAJIbI,
OpraHUYeCcKre U MUHEPAJIbHBIC YI00pEHHUS.

XuMUSI W 3J0pOBbE€  UEJIOBEKAa: TMpaBWJIa  HUCIIOJIb30BAHUS
JIEKapCTBEHHBIX TIPEMapaToB, IMpaBuja OE30MacHOTO HCIOJIb30BAHUS
npenaparoB OBITOBOM XMMHUH B TIOBCEHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanmzanusi MeXIpeaMETHBIX CBS3€H TNPU M3YYEHUM OOIIeH u
HEeopraHuueckod xumMum B 11 Kacce OCylIECTBISIETCS  yepe3
WCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUW, TaK H
MOHSTUW, SABISIOIIUXCS CUCTEMHBIMH IS OTHEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTecTBEHHO-HAYYHbIC TOHATHS: HAyYHBIA (akT, TUIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHHTE3, KilacCudUKaIMsa, TEePUOAUIHOCTD,
HaOII0ICHUE, SKCIIEPUMEHT, MOJICTMPOBAHNE, U3MEPEHHUE, SBIICHHUC.



dwusnka: MaTtepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH,
HEUTPOH, WOH, W30TOIl, PaJUOAKTHBHOCTh, MOJICKYJIA, SHEPreTUICCKUI
YPOBCHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBa,
(bu3nvecKre BEIMYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMHUHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MUHEpaJIbl, TOPHBIC IMOPOJIBI, MOJIC3HBIE MCKOTIACMBIE,
TOILTMBO, PECYPCHI.

TexHonorus: XMMHUYECKas  MPOMBIIIJICHHOCTh, METaJLTyprus,
MIPOU3BOJICTBO  CTPOMTEIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIHCTBEHHOEC
MPOM3BOJICTBO,  IHIIEBas  MPOMBIILICHHOCTh,  (hapMaleBTHICCKasI
NPOMBIIUICHHOCTh,  MPOU3BOACTBO  KOCMETHYECKHX  IPENaparos,
POU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHaJIOB, AIIEKTPOHHAS
HPOMBIILICHHOCTh, HAHOTEXHOJIOT HH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
XM HA BA30OBOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHIS

JIMYHOCTHBLIE PE3YJIBTATBI

dOI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOydJaromuMucs  TporpaMM  CpemHero  oOmiero  oOpa3oBaHHS
(JINYHOCTHBIM,  METANpPEeIMETHbBIM W  HOpeaMeTHbiM).  HayuHo-
METOJIMYECKOM OCHOBOM i1 pa3pabOTKU IUJIAaHUPYEMBIX pe3yiIbTaTOB
OCBOCHMSI MPOrpaMM CpeaHEro ooOmero o0pa3oBaHUs  SBISIETCS
CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBUM € CHUCTEMHO-IEATEILHOCTHBIM IOAXOJOM B
CTPYKTYp€ JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHMS NpeaAMETa «XUMUSD» Ha
YpOBHE cpeaHero o0mero oOpa3oBaHMsI BBIAEIEHBI  CIEIYIOUIUE
COCTaBJISIFOLIME:

OCO3HaHUE 00y4aroIUMUCs POCCUNCKON IrpakIaHCKOU
UJEHTUYHOCTA — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITENBHOCTH U
CaMOOIIPEEIICHUIO;

HaJIMYKUe MOTUBAILIMU K O0yUEHHIO;

I[EJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JINYHOCTU Ha
OCHOBE KJIFOUEBBIX LICHHOCTEW U UCTOPUUECKHUX TPATUIMil 0a30BOIl HAYKU
XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B
CBOEH NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMHU,
MPUCYIIMMHU LETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJOTHYECKON KYJIbTYPBI B CIOCOOHOCTH
CTaBUTb LEJU U CTPOUTh )KU3HEHHBIE TUIAHBI.

JINYHOCTHBIE  pE3yJbTAaThl  OCBOCHUS  MpeaMeTa  «XHUMHS»
JOCTUTAIOTCSI B €IMHCTBE YYEOHOW M BOCHHUTATEIBHOM NIEATENbHOCTH B
COOTBETCTBUM C T'YMAaHUCTHUYECKHMMH, COLMOKYJbTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU U HJI€aJaMU POCCUKCKOrO IPa)kIaHCKOT0
oO1ecTBa, NPUHATHIMU B OOIIIECTBE HOPMaMU U MpaBUJIaMHU TOBEACHMUS,
CHIOCOOCTBYIOLIMMHU  IpoIlleccaM  CaMONO3HAHUs, CaMOpPa3BUTUA U
HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YYarOIINXCS.

JIMYHOCTHBIE PE3YNBTATHI OCBOCHHUSI IPEAMETA «XUMUSD» OTPAXKAIOT
cOPMHUPOBAHHOCTh  OMbBITA  [MO3HABATEJIBHOW W MPAKTUYECKOU



JEATENHPHOCTH OOYYAIONIMXCs M0 peaju3alud MPUHATHIX B OOIIECTBE
LICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HaHMsSI OOYYaIOIIMMHUCA CBOUX KOHCTUTYIMOHHBIX IIpaB M
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

MpPEJACTAaBICHUSI O  COLMAIbHBIX  HOpMax W MOpaBUJax
MEKJINYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITEIBHOCTH TIpHU
CO3/IaHUM Y4YEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U IMO3HABATEIIBHBIX
3a/1a4, BBHIMOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U MMPUHUMATh MOTHBBI, HAMEPEHUS, JTIOTUKY
W apryMEeHThl JApYruX TpU aHajdu3e pPa3IuyHbIX BHUJOB Yy4COHOM
JIeSATEILHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAYYHOMY HACIICJIUIO
OTCYECCTBEHHON XMMUM;

YBOKEHHS K TMpOILECCY TBOpYECTBA B 00JIACTM TEOPUU U
MPAKTUYECKOTO MPUMEHECHHUSI XUMUM, OCO3HAHUSI TOTO, YTO JOCTHKEHHUS
HAyKH €CTh pe3yjibTaT JUIMTENIbHBIX HAOJNIOJACHUN, KPOTOTIMBBIX
AKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOIO TPY/Aa YUYEHBIX U MIPAKTUKOB;

MHTEpEeca W T[I03HABaTEJIbHBIX MOTHUBOB B IIOJYy4YEHUU U
NnoCJeaAyoIIeM aHaiau3e HWHGOpPMAlUU O TEPEJOBBIX JOCTHUKEHHUIX
COBPEMEHHOW OTEYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOT0 MOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallUM, CBSI3aHHBIE C XUMHYECKUMH
SBJICHUSIMM, W TIPUHUMATh OCO3HAHHBIE PEIICHUSA, OPUEHTHUPYACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

FOTOBHOCTH OIICHUBAaTh CBOE TMOBEJACHUE U TMOCTYNKU CBOUX
TOBapUIIEH C MO3UILMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE
MOCJIEICTBUNA 3TUX MOCTYNKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbSA:

MOHMMAaHUA LIEHHOCTEH 30pOBOr0 M Oe30macHoro obpasa KHU3HH,
HEOOXOAMMOCTH  OTBETCTBEHHOTO  OTHOMIICHHS K  COOCTBEHHOMY
(hbU3NYECKOMY U MICUXUYECKOMY 37I0POBBIO;

coOroicHUsT TIpaBUJI OE€30MaCHOI0 OOpaIlleHHs] C BEIIeCTBAaMH B
OBITY, TOBCETHEBHOM KM3HU U B TPYJIOBOM JEATECIBHOCTH;



MMOHMMAHUS [IEHHOCTU MPaBUJI UHAUBUIYAJIbHOTO U KOJJIEKTUBHOTO
0€30macHOT0 TOBEJCHUS B CUTYAIIHIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU
JIIOJICH;

OCO3HaHMS TIOCIEACTBUM M HENPUITHS BPEOHBIX IPUBBIUEK
(ynmotpebiieHus aJIKoroJisi, HAPKOTHUKOB, KypeHUs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHON KOMIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIIBCKOM
NEeATENbHOCTH, OOIECTBEHHO IMOJIE3HON, TBOPYECKOM W APYrHMX BHAAX
NEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKHUX 3a]ay
COIMAJILHOM HAIPaBJIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YUYECHHMIO MPOQPECCUi pazIuyHOro
poJa, B TOM YHUCJE HAa OCHOBE MNPHUMEHEHHS NPEAMETHBIX 3HAHHUM IO
XUMUH;

YBOKEHUS K Tpydy, JIOJAM TpyAa M pe3yJbTatam TpyJI0BOU
NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHUAYyaJIbHOU TPACKTOPUU
oOpazoBaHusi, Oynaymiedl mpodeccu W peaausalud  COOCTBEHHBIX
KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMUH, HHTEPECOB U TOTPEOHOCTEH 00IIEeCTBA;

6) 3K0JI0rH4eCKOro BOCIMTAHMS

AKOJIOTHYECKU I11eJIeCO00pa3HOro OTHOILIEHUS K NpUpOJe, Kak
UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAHUA TJIOOATLHOTO XapakTepa JKOJOTMYECKUX Mpodiem,
BIIMSIHUSL SKOHOMHYECKHX TMPOLIECCOB HA COCTOSHHE NPUPOJHON H
COLIMAJIbHOM CPENbL;

OCO3HaHUSI HEOOXOJUMOCTH HCHOJB30BAHUS JIOCTHKEHUN XHUMUU
IUTSl pELIEHUSI BOIIPOCOB PALMOHAIBHOTO MTPUPOJONOIb30BAHMS;

AKTUBHOTO HENMPUATHS JCUCTBHUM, NPUHOCIIIUX BPEH OKPYKAIOLIEH
OPUPOAHOW  Cpelle, YMEHHsS MPOTHO3UPOBATh  HEOJIAronpUsiTHbIE
DKOJIOTUYECKUE  TOCHEACTBUS  NPEANPUHUMAEMBIX  JEHCTBUU WU
IpeAOTBpaIlaTh UX;

HaJlMyusl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, IKOJIOTUYECKOMN
KYJbTYpbl, ONbITA JEATEIIBHOCTH SKOJOIMYECKOM HaIMpaBICHHOCTH,
YMEHHSI pyKOBOJICTBOBAaTbCSI MU B MO3HABATENbHON, KOMMYHHUKATUBHOM
U COUMAIbHOM TMPAKTUKE, CIOCOOHOCTH M  YMEHHUS  aKTHUBHO
POTUBOCTOSTH UACOJIOTUN XeMOPOoOUU;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:



c(hOpMHUPOBAHHOCTH MHPOBO33PEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON NIPAKTUKH;

MMOHUMAaHUS CleNUPUKH XUMUU KaK HayKd, OCO3HaHHS €€ poJid B
(GhOopMUPOBAaHUM PAIMOHAJIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU
IIEJIOCTHOTO TIPENICTABIICHUS 00 OKPYXAIoIIeM MHUPE KaKk O EIUHCTBE
NPUPOABI M YEJIOBEKA, B NMO3HAHWHM NPUPOJHBIX 3aKOHOMEPHOCTEN U
perieHnu mpoodieM COXpaHEeHUS PUPOTHOTO PABHOBECHS;

yOeXKJAEHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JUIsi COBPEMEHHOM
IUBUJIM3AIUN: B €€ T'YMAaHUCTUYECKOM HAIIPABJICHHOCTH U BaKHOU POJIY B
CO37IaHUU HOBOW 0a3bl MaTepUATBLHON KYJIBTYPHI, PEIICHUN TIIOOATHHBIX
mpoOJeM  YCTOWYMBOTO  pPa3BUTHS  YEJIOBEUECTBA —  CHIPHEBOM,
AHEPIreTUYECKON, MUIIEBON U DKOJIOTHYECKOW 0€30MacHOCTH, B Pa3BUTUH
MEJIMIIMHBI, 00ECIIEUeHUH YCJIOBUN YCIICIIHOTO TPYJa M AKOJOTHYECKU
KOMQOPTHOM KU3HU KAKJIOT0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHHUS  CYIIHOCTH
METOJOB  TIO3HAHWSA, MCIOJIb3YEMBIX B  €CTECTBEHHBIX  HAYKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IOJIydaeMble 3HAHUSA JJI1 aHaliu3a |
OOBSICHEHUsI SIBICHUM OKPYXAIOIIETO MHpPa U TMPOUCXOASANIUX B HEM
W3MEHEHUM, yMEHHUs JenaTh OOOCHOBAHHBIC 3aKJIIOUEHHUS HAa OCHOBE
HAay4YHBIX (AKTOB ¥ UWMEIOMMXCA JaHHBIX C IETBI0 TOIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEJILHO HCIOJIb30BAaTh XMMHYECKHE 3HAHUS
JUTSL pEeIIeHUs TTPO0JIeM B peaJIbHBIX KU3HEHHBIX CUTYAIUsX;

VMHTEPECA K TO3HAHUIO U UCCIIE0BATEIILCKON JIESITETbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO U
caM000Opa30BaHNIO, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHH C )KM3HCHHBIMHU MOTPEOHOCTAMU;

WHTEpeca K OCOOCGHHOCTSM TpyJda B pasIuyHbIX cdepax

po(eCCUOHAILHOMN JCSITEIIPHOCTH.
METANIPEAMETHBIE PE3YJIBTATDI

MeramnpenmMeTHble  pe3yiabTaThl OCBOCHHMS Y4e€OHOro mpeaMmera
«XUMHS» Ha YPOBHE CpEIHEro o0IIero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe IS (OPMUPOBAHMS MHUPOBO33PEHUS OOYHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE  (MEXIIpeIMETHbIe) OOIIeHAayYyHbIe TOHATHSA,
OTpaKaloIIMe LEJIOCTHOCTh HAYYHOM KapTUHBI MHUPAa U CIHEHUPUKY
METOJIOB TO3HAHMS, MCIOJIB3YEMBbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, JHEPrusi, SBJICHUE, MPOIECC, CHUCTEMa, HAY4YHBIA (axT,



MNPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeIOBaHUE,
HaOII0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpPCAJIbHbIE yueOHbIE JEeNCTBUS (mO3HaBaTEbHBIE,
KOMMYHUKaTHBHbBIE, PETYJISITUBHBIE), oOecreunBaroniye (GOpMUPOBAHUE
(GYHKIIMOHATBPHOW  TPAMOTHOCTM M COIMAJBHOM  KOMIETEHIIMH
oOydJaronmxcs;

CIOCOOHOCTD o0y4aromuxcs UCIOJIb30BaTh OCBOCHHBIE
MEXIMCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC
yueOHbIE EUCTBUSI B I03HABATEIBHON U COLUAIBHON IIPAKTHKE.

MertanpenmeTHbie pe3ybTaThl OTpaXkaroT OBJIaJICHUE
YHUBEPCAJIbHBIMU YYECOHBIMU [M03HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U
PETYJIATUBHBIMU JIEUCTBUSMH.

OBiajeHne YHMBEPCAJIBbHBIMHM Y4eOHBIMH I03HABATEJIbHBIMH
JAEeUCTBUSAMMU:

1) 6a30Bble JOrMYecKHUe eiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBATH MpPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OIpPEEIATh LIENU EATEIbHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUU
UX  JOCTHXKEHMS, COOTHOCUTb  pE3yJbTaTbl  JESATEIBHOCTH  C
MOCTaBJICHHBIMHU LIEJISIMH;

UCIIONIb30BAaTh MPU OCBOEGHUU 3HAHUM MPUEMBI JIOTHYECKOTO
MBILUIEHUS. —  BBIICNSATH XApPAKTEpPHbIE IPU3HAKU TOHATUH U
yCTaHaBIMBaTh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME
HOHSTUA JUIsl OOBSCHEHUS OT/IEIbHBIX (DAKTOB U SBJICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUU JiA KiIacCU(UKALIUUA BEIIECTB U
XUMHUUYECKHUX PEaKLIMA;

yCTaHaBIIMBAaTh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY
M3y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHIYKTHUBHBIC, NEAYKTHUBHBIC,
O QAHAJIOIMM), BBIBISATH 3aKOHOMEPHOCTM M IPOTUBOpEYUs B
paccMaTpuBaeMBbIX SIBJIEHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKIFOUECHHUS;

OPUMEHATh B TIPOLECCE IIO3HAHUS, HCIIOJIb3YyEMbIE B XUMHHU
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, IMPeoOpa3OBbIBATh MOJIEIbHBIE
MPEJICTABICHUS] — XUMHUYECKHI 3HAaK (CHMBOJ) DJIEMEHTa, XUMHUYECKas
(dopMyIia, ypaBHEHHE XMMHUYECKON PEAKIMH — IMPU PELIEHUM Y4EeOHBIX
[O3HABATEJIbHBIX M MPAKTUYECKUX 3a/]ay, IPUMEHATh HAa3BaHHBIC
MOJIEJIbHBIE TPENCTABICHUS I BBIABICHUS XapaKTEPHBIX INPU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMUYECKUX PEAKIUH.



2) 6a3oBble HMcCIeA0BATEIbCKIE [eiiCTBHS:

BJIa/IETh OCHOBAMHM METOJOB HAyYHOTO TIO3HAHMUSA BEIIECTB U
XUMUYECKUX PEaAKIUH;

dbopMmynupoBaTh LENUM M 3aJla4yd  HCCIEJOBaHUS, MCIOJIb30BATh
MOCTaBJIEHHBIE M CaMOCTOSITENIbHO CQOPMYIUPOBAHHBIE BOIMPOCH B
KaueCcTBE MHCTPYMEHTA TO3HAaHUS W OCHOBBI s (popMUpOBaHUS
TUTIOTE3BI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYKICHU;

BJaJ€Th  HaBBbIKAMM  CAMOCTOSITEJIBHOTO  IJIAHUPOBAHUS U
IPOBEJICHUS] YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMSI
HaOII0IaTh 32 XOJIOM MPOIECCa, CaMOCTOSITENIbHO IMPOrHO3UPOBATH €T0
pe3ynbTar, (GopMyIupoBaTh OOOOIIEHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAaHUS, COCTaBISATh 0OOCHOBAHHBIN
OTYE€T O MIPOJICJIAHHON padoTe;

npUOOpETaTh ONBIT YYEHUYECKON HCCIIEIOBATENbCKON U MTPOEKTHOM
JESTeIbHOCTH,  TPOSBIATH  CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pEIICHUS MPAKTUUYECKHX 3ajad,
NPUMEHEHUIO PA3TUYHBIX METOJIOB MO3HAHUS.

3) paboTa ¢ uHpopmaumeii:

OpPUEHTHUPOBATHCS B PA3TUUYHBIX UICTOYHUKAX MH(DOpMAUKU (HAYYHO-
NOMYJISIpHAsl  JIMTEpaTypa XHUMHUYECKOTO COJAEP)KaHUSA, CIPABOYHBIC
nocobusi, pecypchl  WuTepHera), aHanu3uMpoBaTh  HUHMOPMALIHIO
pa3IUYHBIX BUJIOB U (DOpPM NIpeAcCTaBICHUs, KPUTUUYECKU OLICHUBATH €€
JIOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

dbopMyIUpPOBaTh 3amPOCHl M MPUMEHSTH Pa3IMIHBIC METOABI TPH
MouCKe U O0TOOpe wuHPOPMAIMK, HEOOXOIWMON JJIS BBIMOJTHEHUS
y4eOHBIX 3a/1a4 ONPeeIEHHOTO THUIIA;

npuoOpeTaTh OTIBIT UCIIOJIb30BAHUSA nH(}OpMaAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN 1 PA3JTUYHBIX TTOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OPMY MPEICTaBICHHUS
uHpopmanmu (cxembl, rpaduKy, aUarpaMMbl, TaOJMIbI, PUCYHKH U
Apyrue);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEJCTBA IMpH padoTe ¢
XUMUYECKON MH(POpMAIMEH: MPUMEHATh MEKIPEAMETHBIC ((hU3nIecKue
M MaTeMaTH4eCKHe) 3HaKM U CHUMBOJBIL, (opmysbl, aOOpeBHATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE
CpeliCTBa HATJISAHOCTH.



OBiaaneHue YHHUBEpPCAJIbLHBIMH KOMMYHHUKATUBHBIMH
AeCTBUSIMM:

3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI B XOJe
JUanora W/WIM JUCKYCCHH, BBICKAa3bIBaTh HAEH, (HOPMYIHPOBATH CBOM
MIPEIOKEHUST OTHOCUTEIHHO BBITIOIHEHHS MPE/TIOKEHHOH 3a1a4H;

BBICTYNIaTh C TMPE3CHTAMEH  Pe3yJbTaTOB  TMO3HABATEIHHOU
JESATENHHOCTH, TIOJYYCHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO
CBEPCTHUKAMH TPH  BBIMIOJIHEHUM  XHMHYECKOTO  JKCIIEPUMEHTA,
MPaKTHYECKON pabOThI MO MCCIIEIOBAHUIO CBOWCTB M3Y4aeMbIX BEIICCTB,
peanm3anuu  y4yeOHOro TpoekTa u  (OPMYJIMPOBATh BHIBOABI TIO
pe3ynbTaTaM  TPOBEACHHBIX HCCICAOBAHMM TYTEM  COTJIACOBAHUS
MO3UINI B X0/1e 00CYKJIeHUS 1 0OMEHAa MHEHHUSIMHU.

OBiajieHHe YHUBEPCAJBLHBIMHU PEryIsiTHBHBIMH JI€HCTBUSIMH:

CaMOCTOSITENIbHO ~ TUIAHUPOBAaTb MU OCYIIECTBISITH  CBOIO
MMO3HABATEIILHYIO JICSITEIbHOCTh, Ompenensis e€ Ienu | 3aJayw,
KOHTPOJIMPOBaTh M TI0 MeEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
npeiaracMblii  aNrOPUTM JIEUCTBUH TIpU BBHIMOJTHCHUH Y4YEOHBIX U
UCCIIEIOBATEILCKUX 3a/1a4, BbIOMpaTh HaubOosee (PpheKTUBHBINA crocob
X peHIeHHs C Y4€TOM TMOJy4deHHs] HOBBIX 3HAHWUW O BEIIECTBaX U
XUMUYECKUX PEAKITUSX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JNIEITEIbHOCTH Ha OCHOBE
camMOaHajn3a ¥ CAaMOOIICHKH.

IHPEJMETHBIE PE3YJIbTATDBI
10 KITACC

[IpenmeTHbIE pe3ynabTaThl OCBOCHUS Kypca «OpraHuyecKkas XUMUsDH»
OTPAKAOT:

c(hOpPMHUPOBAHHOCTh TMPEJICTABICHUN O XUMUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIU XHUMUHU B MIO3HAHUU SIBIICHUUN
npupoAbl, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €€
(YHKIMOHATIBHOM ~ IPaMOTHOCTH,  HEOOXOJIMMOM  JJid  pElICHHS
MPAKTUYECKUX 337a4 M DKOJOTHMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO M IPUPOTHOM CPELE;

BJIAQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUW, KOTOpPAsl BKJIOYACT:
OCHOBOIOJIAralIIue  MOHATUS  (XMMUYECKMH  DBJIEMEHT,  aToM,
AIEKTPOHHAs o0oJiouka aToma, MOJIEKYJIA, BAJICHTHOCTb,



AIIEKTPOOTPHUIIATEILHOCTh, XMUMHUYECKas CBs3b, CTPYKTypHas (opmyra
(pa3BépHyTass W COKpalléHHas), MOJb, MOJSpPHAs Macca, MOJISIPHBIN
00BEM, YIrJIepoAHbId cKeneT, (GyHKUHUOHAJbHAS Tpymmna, pajaukal,
U30MEpHS, U30MEPBI, TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YIJIEBOAOPOIbL,
KUCJIOPOA M  a30TCOAECp)KAIME COCAMHEHMs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHS); TEOPHUH H
3aKOHBI (TEOpusi CTpoeHus opraHumyeckux BeniecTB A. M. Bytieposa,
3aKOH COXpPAaHEHUS MAaCChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN
A3bIK XUMHUH; MHPOBO33PEHUYECKUE 3HAHUS, JEXKAIIME B OCHOBE
MIOHUMAHUS MPUYUHHOCTH W CHCTEMHOCTH XHWMHYECKUX SIBJICHUM,
(dakToNornyecKkue CBEJIEHUS O CBOWMCTBAX, COCTaBe, IOJYYCHUU U
0€30MacHOM MCMOIb30BAHUH BaXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOMN AEATEIbHOCTH YEI0BEKA;

c(OpPMHUPOBAHHOCTh YMEHUW BBISABIATh XapaKTEepHbIE MpPU3HAKU
MTOHSTUH, yCTaHaBJIMBAaTh 170:¢ B3aMOCBS3b, UCII0JI30BaTh
COOTBETCTBYIOIIME IOHATUS NPU OINMCAHUU COCTaBa, CTPOCHUS H
MIPEBPALLICHUN OPTraHUYECKUX COCIMHCHUN;

chOPMUPOBAHHOCTh ~ YMEHUH  HCHOJB30BATH  XHUMHUYECKYIO
CUMBOJIUKY JUIS COCTABJIEHUS MOJIEKYJSIPHBIX UM CTPYKTYpPHBIX
(pa3BEépHyTOM, COKpamEHHOW) (OpPMYa OpraHMYECKHX BELIECTB U
YPaBHEHUM XUMMUECKHUX PEAKIUM, H3TOTABIMBATH MOJCIH MOJIEKYJI
OpPraHUYECKUX BEHIECTB [UIS WJUIFOCTpaMd HMX XHUMHYECKOrO U
IPOCTPAHCTBEHHOT'O CTPOCHHS;

cOpPMUPOBAHHOCTh YMEHMW YCTaHABIMBATh MPHUHAJICKHOCTD
U3YYEHHBIX OPraHUYECKUX BEIIECTB IO HMX COCTaBY M CTPOEHUIO K
onpenenéHHOMY Kilaccy/TpyIie coequHEHU (YriaeBOAOPOIbl, KUCIOPO
U a30TCOJIEpKAIIUE COCTUHEHHUS, BBICOKOMOJICKYJSIPHBIE COEIUHEHU),
JaBaTh MM Ha3BaHus 1o cucteMarudeckoil HomeHknatype (IUPAC), a
TaK)XK€ MPUBOAWTH TPUBHUAIBHBIE HA3BAaHUS OTACJIBHBIX OPraHUYECKHX
BEUIECTB (ITHJICH, MPOMWIEH, AlETUJIEH, STUJIEHTJIMKOJb, TJIULEPHH,
¢denon, Gopmanbaeruy], aleTalbIeruj, MypaBbuHas KHUCIIOTa, YKCYCHas
KHCIIOTa, OJIEMHOBAsI KUCJIOTa, CTEApUHOBAs KUCIIOTA, IIII0K03a, PpyKTO3a,
KpaxmaJ, LeJUTI0J103a, TIULIHH);

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEACIATh BHUJIbI XUMHUECKON CBSA3U
B OPraHUYECKUX COCIMHEHUAX (OJJMHAPHBIC U KPATHEIE);

cOPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TIIOJOXKEHUS TEOPHUH
CTpoeHHus opraHuyeckux BemiectB A. M. BytnepoBa nnsi oObsAcHEHHS



3aBUCUMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHHUS, 3aKOH
COXpaHEHUS MACCHI BEIIECTB,;

c(hOpPMUPOBAHHOCT, YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue M XUMHUYECKHME CBOMCTBA THUIUYHBIX MpEACTaBUTENEH
Pa3ITUYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, OSTaH, JTHIICH,
MpOMWIEH, ameTwieH, Oyrtaamen-1,3, wmerwnOyraauen-1,3, Oenzou,
METaHOJI, 3TAHOJ, AITWICHIJIMKOIb, TJIWIECPUH, (DEHON, aleTaabIeTu/l,
MypaBbUHAsi U YKCyCHasi KHCIOTHI, TJIFOKO3a, Kpaxmaj, LeJI0J03a,
AMUHOYKCYCHAsl KUCIIOTa), WJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKY
HAMH YPaBHCHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHUX PEaKIUid C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

chOpPMHUPOBAHHOCTh  yYMEHHUSI  XapaKTepU30BaTb  HCTOYHUKHU
YTJIEBOJIOPOJHOTO ChIpbs (HE(PTh, MPUPOAHBIN ra3, yrojb), CIOCOOBI UX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepadboTKH;

cOPMUPOBAHHOCTh ~ yMEHUW  TPOBOJIWUTH  BBIYUCICHHUS  TIO
XUMUYECKAM YpaBHEHUSM (MacChl, 00BEMa, KOIMYECTBA HCXOTHOTO
BEUIECTBA WM MPOAYKTa pPEaKUUU IO H3BECTHBIM Macce, OO0BEMY,
KOJMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH);

chOpPMHUPOBAHHOCTh yYMEHMM BIIaJIETh CHUCTEMOM 3HAHUM 00
OCHOBHBIX METOJIaX HAYYHOTO TMO3HAHUS, WCIIOJIB3YEMbIX B XUMHUU TIPH
M3YYCHUN BEIIECTB U XMMHUYECKUX SIBICHUN (HAOIIOJEHUE, N3MEpPEHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE), UCTIONb30BATh CUCTEMHBIE XUMHUYECKUE
3HAHUS AJI MPUHATUAS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaLUSIX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMCHCHHEM;

c(hOpPMHUPOBAHHOCT, YMEHHI COOIIOJATh TMPaBUA IOJIH30BAHUS
XUMUYECKON TMocynod H JabopaTOpHBIM O0OpYJAOBaHUEM, a TaKkKe
npaBuiia OOpalieHus C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKUIUSIMU IO
BBITIOJTHCHHIO JTA0OPATOPHBIX XUMHUUECKHUX OTIBITOB;

chOPMHUPOBAHHOCT, ~ YMEHHUM  ITUTAHUPOBATH ¥ BBHITIOJHSTH
XUMUYECKUN SKCIEPUMEHT (IIPEBpAIeHUs] OPraHUYECKUX BELIECTB IMPHU
HarpeBaHWM, TMOJY4YEHHWE OTWJIeHAa M HM3y4YeHHE €ro CBOIICTB,
KaueCTBEHHbIE PEAKIMU OPraHMYECKUX BEIIECTB, JeHaTypalus OeJIKOB
NPy HArpEBaHWM, IIBETHBIC pEaKIUH OETKOB) B COOTBETCTBUU C
MpaBUaMU TEXHUKH O€30MaCHOCTH MpU OOpalIeHUH C BEMIECTBAMU U
1a60paTOPHBIM 000pyI0BaHUEM, PEICTaBIATh pE3yNbTaThI
XUMUYECKOTO  dKcnepumeHTa B (GopMe  3alucud  ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIUN U (POPMYIHPOBATH BBIBOABI HA OCHOBE ATHUX
pE3yhTATOB;



cOpPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAIU3UPOBATH
XUMHUYECKYI0 HMH(POpPMAIMIO, IMOJIy4aeMyl0 M3 pa3HbIX HMCTOYHHUKOB
(cpencrBa MaccoBoit undopmaruu, MHTEpHET U IpyTHX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOATh MpaBWiIa 3KOJIOTHUUYECKH
1e1eco00pa3Horo MOBEICHUS B OBITY U TPYAOBOM NEATEIBHOCTH B IEIISAX
COXPAaHEHMUSI CBOEr0 3J0pPOBbs M OKPYXKAIOLIEM HPUPOJHOM CpPENbI,
OCO3HaBaThb  OIIACHOCTb  BO3JEUCTBHS  HA  JKUBBIE  OPraHU3MBI
ONpPENEIIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICI ITOKAa3aTess
[1JIK, nosicHATh Ha IpUMeEpPax CIOCOObI YMEHBIICHUS U MPEA0TBpPALICHUS
MX BPEJHOTO BO3/ICMCTBHSI HA OPraHNU3M YEJIOBEKa;

s 00y4YaroIIUXCsl ¢ OTPAHUYEHHBIMA BO3MOXXHOCTSIMU 370POBbSI:
yYMEHUE MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX SBJICHUN;

UL CHeNbIX W CJa0OBUISALIMX  OOyYalolIUMXCSi:  YMEHHE
WCIIOJIB30BaTh PENbe(hHO-TOUCUHYIO cHucTeMy oOo3HaueHwit JI. bpaiins
IS 3aIUCU XUMHUYECKUX POpMYII.

11 KITACC

[IpeameTHbie  pe3yabTaThl  OcBOoeHHMs  Kypca «OOmas
HEOPraHUYECKask XUMUSD» OTPAKAKOT:

c(hOpPMHUPOBAHHOCTH TIPEICTABIICHUN: 0 XUMUYECKOW COCTaBIISIOINICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B ITIO3HAHUU SIBJICHUU
npupoAbl, B (POPMUPOBAHMM MBIIUICHUS M KYJIbTYpbl JUYHOCTH, €€
(YHKIMOHATIBHOM ~ IPaMOTHOCTH,  HEOOXOJIMMOM I pElICHHS
MPAKTUYECKUX 3a7a4 U SKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K
CBOEMY 3JI0POBBIO U IPUPOIHOM CPELE;

BJIAJICHUE CHCTEMOW XUMHYECKUX 3HAHUW, KOTOpPAsl BKIIOYAECT:
OCHOBOIIOJIATal0IINe TOHATUS (XMMUYECKUN 3JIEMEHT, aTOM, M30TOIl, S-,
p-, d- 2JEKTpOHHBIE OPOUTAIIA ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN
00BEM, BAJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS,
XUMUYECKas CBSI3b (KOBAJIEHTHAsI, HOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
KpUCTAJIMYECKAsT pELIETKA, THUIbl XUMHUYECKUX pEaKUul, pacTBoOp,
ANEKTPOJUTHL, HEANEKTPOJIUTBI, DJIEKTPOJUTHYECKAs IMCCOLIMALMS,
OKHCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XWUMHUYECKOM  peakuuu,
XUMHAYECKOE pPaBHOBECHE); TEOPUHU 51 3aKOHBI (Teopus
ANEKTPOJMTUYECKON JaHMcconManuu, nepuoauyeckun 3akoH J[. U
MeHeneeBa, 3aKOH COXPAHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHHS U



MPEBPAILCHUS] SHEPTUU MPU XMUMHUYECKHX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XMMHHU, MUPOBO33PEHUECKUE 3HAHUS, JICKAIIKNE B
OCHOBE TTOHUMAaHHUS MPUYMHHOCTUA U CUCTEMHOCTH XUMHUYECKUX SIBIICHUH,
(aKTOJIOTHYECKUE CBEACHUS O CBOWCTBaxX, COCTaBe, IOJIYYEHUH U
0€30MacHOM HCTOJIb30BAHUH BAXKHEHIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY ¥ PAKTHYECKOU JIEATETLHOCTH YETIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUN BBISBIATh XapakTEpPHBbIC MPU3IHAKH
TIOHSTHH, YCTaHaBJIUBATh 1704 B3aMOCBSI3b, HCITOJIB30BaTh
COOTBETCTBYIOIIME MOHATUS MPU OMMCAHUU HEOPTraHMYECKUX BEIIECTB U
UX IIPEBPALLCHNN;

c(hOpMHUPOBAHHOCTh YMEHUU HCII0JIb30BaTh XAMUYECKYIO
CUMBOJIUKY JIJI1  COCTaBieHUS (OpMysa BEIIECTB U  YpaBHEHUU
XUMHUUYECKUX peakiui, cucrematudeckytro HomeHkinatypy (IUPAC) u
TPUBHAJIBHBIC Ha3BaHUS OTJICIbHBIX HEOPTraHUYECKUX BEIIECTB (yrapHbIM
ra3, yrJIeKHCJbIM ra3, aMMHaK, rali€éHass U3BECTb, HETAIIEHAs W3BECTb,
MUTHEBAs COJIA, TUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUM OIpEesaTh BaJEHTHOCTb U CTEICHb
OKHCJICHUSI XMMUYECKUX JIEMEHTOB B COCIUHEHUSIX PA3JIMYHOIO COCTABA,
BUJI XUMHUYECKOW CBsI3M (KOBAJIEHTHAsl, WOHHAs, METa/NIMYeCKas,
BOJIOPOJIHAsI) B COCIUHEHUSX, THUI KPUCTALIUYECKOU PEmIETKU
KOHKPETHOTO BeIlleCTBA (aTomHas, MOJIEKYJISIpHAS, HOHHa,
MeTaJTMYEeCKasi), XapakTep Cpe/ibl B BOJHBIX PACTBOpPaX HEOPraHMYECKHUX
COCJIMHCHMH;

cOPMHUPOBAHHOCT, YMEHHHA yCTaHABIMBATh TMPUHAJICKHOCTD
HEOPraHMYECKUX BEHIECTB IO KX COCTaBy K  OIPEACIEHHOMY
KJaccy/Tpynmne coeauHeHud (MpOoCThie BeElIeCTBA — MeETaulbl U
HEMETAJIJIbI, OKCUJIbI, OCHOBaHMS, KUCJIOThI, aM(pOTEPHBIC THAPOKCHUIBI,
COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUW PACKPHIBATH CMBICI MEPUOIHNYECKOTO
3aKOHa . . Menneneena u JIIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOIIYI0, O0BICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

chOpPMUPOBAHHOCTh ~YMEHUW  XapaKTepHU30BaTh  DJICKTPOHHOE
CTPOEHHE  aTOMOB  XUMHMYECKUX  3JIEMEHTOB 14  nepuonon
[Tepuoanueckont cucrembl xumudeckux aneMeHtoB [[. . Menneneesa,
UCTIOJIb3YS TTOHSITHSA «S-, p-, d-371eKTpOHHBIE opOuTtamy,
«QHEPTreTUYECKHUE YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMMYECKUX D3JIEMEHTOB M HMX COCIMHEHUM MO MEepHoJaM M



rpynnam Ilepuognueckon cuctemMbl XuMH4YecKux daeMeHtoB J[. U.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEpPU30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPTaHMUYECKUX BELIECTB PA3JIMYHBIX KIIACCOB,
MOATBEP)KAATh  CYLIECTBOBAHME  TIE€HETUYECKOM  CBSI3M  MEXKIY
HEOPraHNYECKUMH BELIECTBAMU C IOMOIIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

cOPMHUPOBAHHOCTh YMEHHS  KJIACCU(PUIUPOBATh XUMUUYECKHE
peaklMy MO Pa3IMYHBIM IMPU3HAKAM (YKCIY U COCTaBY pearupyrommx
BCIIECTB, TEIIOBOMY JG(dEKTy peakiuu, W3MEHEHUI0 CTeleHen
OKHCJICHUS 3JIEMEHTOB, 00OPAaTUMOCTH PEAKIINH, YUaCTUIO KaTaanu3aTopa);

cOpPMHUPOBAHHOCTh YMEHHMM COCTAaBJISATh YPAaBHEHMSI pEaKIMM
pPa3MYHBIX THUIIOB, TMOJHBIE M COKpalI€HHbIE YPAaBHEHMSI peaKuuid
MOHHOTO OOMEHA, YYUThIBasl YCJIOBHS, MPU KOTOPBIX 3TU PEAKIUU UIYT
110 KOHIIQ;

c(OpMHUPOBAHHOCTb yYMEHHUI MIPOBOJIUTH peaxiuu,
MOJTBEPKAAIONIME KAYECTBEHHBI COCTaB Pa3MYHBIX HEOPraHUYECKUX
BEILIECTB, PACIO3HABATh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPraHUYECKUX BEIECTB;

c(OpMHUPOBAHHOCTh YMEHUIN PACKPHIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLHUI MOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOIO
OaslaHca ATUX PEeaKIIUii;

c(hOPMHUPOBAHHOCTh yYMEHUN OOBACHITH 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON PEAKIMH OT Pa3IHyYHBIX (DAaKTOPOB; XapakTep CMELICHHS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEUIHEIO BO3ACHCTBUS
(mpunun Jle [latensbe);

cOPMUPOBAHHOCTh ~ YMEHUH  XapaKTepU30BaTh  XHUMUYECKHE
MIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIIJIEHHOTO MOJYyYEHHsS] CEPHOMN
KHCJIOTBI, aMMHaKa, a Takxke CHOPMUPOBAHHOCTH MPEACTABICHUI 00
oOIIMX HAYYHBIX MPUHIUIAX U FKOJOTUYECKUX MPOOIEeMax XUMHUUECKOTO
IPOU3BO/ICTBA;

cOPMUPOBAHHOCT, ~ YMEHHM  MPOBOAUTH  BBIYUCICHHUS  C
WCIIOJIb30BAHUEM TIOHSTHS «MAaccoBasl [JOJI1 BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHONIICHUI Ta30B TMPH XUMHUYECKUX PEAKIUAX, MACCHI
BEIIECTBa WK O0OBbEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B pEaKlMHU BEIIECTB,
TeroBoro 3@¢ekra peakiuyu Ha OCHOBE 3aKOHOB COXPAHEHMsSI MaccChl
BEILECTB, IPEBPAILICHHS U COXPAHEHHS SHEPIHH;



c(OpPMUPOBAHHOCTh YMEHHUU COOJIOATh MpPaBHJIA IOJb30BAHMS
XUMUYECKON TMOCynod © JabOpaTOpHBIM O0OpyJAOBaHHEM, a TaKKe
npaBuia oOpalieHus ¢ BelecTBaMi B COOTBETCTBUM C MHCTPYKIUSAMU 10
BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OTIBITOB;

chOPMHUPOBAHHOCT, ~ YMEHUM  ITUTAHUPOBATH H  BBHITIOJHSTH
XUMUYECKUN OKCHEPUMEHT (pa3jIioKEHUE IMEepOKCUAa BOAOpPOAA B
IIPUCYTCTBUM KaTaau3aTopa, ONPENEIECHUE CPenbl pACTBOPOB BEIIECTB C
MOMOIIBIO YHUBEPCAIBHOTO MHIUKATOPA, BIUSHUE PAa3IMYHbIX (haKTOPOB
HAa CKOPOCTh XUMHYECKOW peakiuu, peaklud HOHHOIo OOMEHa,
KaueCTBCHHBIC PEAKIIMU Ha CyJb(]aT-, KapOOHAT- W XJIOPUA-aHUOHBI, Ha
KaTHOH AaMMOHHS, PEUICHHE 3JKCIEPUMEHTAJIbHBIX 3aJay II0 TeMaM
«Metamnsl» u «HeMmeramib») B COOTBETCTBUM C IpaBUIaMU TEXHUKH
0e30MacHOCTH MpU OOpallleHWd C BellecTBaMH U J1a0OpaTOpHbIM
000pyI0BaHUEM, TPEICTABIIATh PE3YJIbTaThl XUMHUUECKOTO KCIIEPUMEHTA
B (opmMe 3ammcum ypaBHEHH COOTBETCTBYIOIIUX PpEAKIUH U
(hopMyIMPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOPMUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKM  AHAIM3UPOBATH
XUMUYECKYI0 HMHGOpMAIMIO, TOJYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoM KOMMYyHUKalu, MHTepHET U APYTHX);

c(hOpPMHUPOBAHHOCT, YMEHUW COOJIIOMATh TPaBWIIA JKOJIOTHUECKH
1e1eco00pa3HOro MOBEICHUS B OBITY M TPYAOBOM JIEATEIBHOCTH B IIEIISAX
COXpPaHEHHUSI CBOEro 3J0pPOBbS M OKPYKAIOUIEH HNPUPOJHOM CpEbL,
OCO3HaBaThb  OINACHOCTh  BO3JCUCTBHUS HA  JKUBBIE  OPraHU3MBbI
ONpPEAECIEHHBIX BEIIECTB, MOHUMAas cMbIci nokasarens [1JIK, moscHATh
Ha MpUMEpax CIOCOObl YMEHBIIECHUS U MPETOTBPAIICHUS WX BPEIHOTO
BO3JICVICTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaIOIIUXCs C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBSI:
yMEHUE MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TTO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUI;

UL CHEeNbIX W CJa0OBUISMLIMX  OOYyYalolIUXCs:  YMEHHE
UCII0JIb30BaTh pelbe(HO-TOYCUHYIO cucTemy oOo3HaueHuit JI. bpaiins
JUTSI 3aITUCH XUMHUYECKUX (PopMyIL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoaunvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Ne n/m Konrpoasn | IlpakTnyeck
NPOrpamMMbl Bcero o0pa3oBaTebHbIC
ble padoThI ue padboThbl
pecypchbl
Pasznes 1. TeopeTuyeckue OCHOBbI OPraHUYECKON XUMUM
[IpenmeT opraHMYEeCKON XUMHUH.
1.1 Teopus cTpoeHHsI OpraHU4YECKUX 3 0 0
coenquHeHuit A. M. bytneposa
Hroro no pazneny 3
Pasznesa 2. YrieBogopoabl
2.1 IIpenenbHbIe YriaeBOAOPOAbI — aJIKAHbI 2 0 0
9 HenpenenbHbie yraeBogopoasl: 6 0 )
' AJIKEHBI, AJIKAJIMEHBI, AJTKWHbI
2.3 ApOMaTHYECKHE YTIEBOIOPOIbI 2 0 0
[IpupoaHbIe UCTOYHUKHU
2.4 PHP 3 1 0
YIIIEBOJIOPOJIOB U UX MepepadoTKa
Hroro no pazneny 13
Paznen 3. Kucsiopoacoaep:xkaniue oprann4ecKue coeuHeHNs!
3.1 Cnuptsl. Oenon 3 0 0
Anpaerunpl. KapOOHOBBIE KHCITOTHI.
3.2 P 7 0 1

CrnoxxHbie 3(hUpBI




33 VYrieBoib 3
Hroro no pazneny 13
Pa3neua 4. Asorcogepikamue opraHu4ecKue coeJHHEHUs

4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazneny 3
Pasnes 5. BbicokoMOJIEKYJISIDHBIE COeIMNHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
Ne n/mm KonTtpouasn IIpakTH4eck
NPorpamMMsl Bcero o0pa3oBaTtejibHbIE
ble padoThI ue padoThbl pecypeni
Pasznesa 1. TeopeTuyeckue OCHOBbI XUMHMH
Crpoenue aromoB. [lepuonnueckuit
11 3akoH U [lepuoauyeckas cucrema 3
' XUMHUECKUX daemenToB 1. U.
MenneneeBa
12 Crpoenue BemecTBa. MHOroobpasue 4
BEILIECTB
1.3 XUMUYECKUE PeaKIuu 6 1 1
Hroro no pazneny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Meramnsl 1
2.2 Hewmeramisl 1 1
)3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX )
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMUA U KU3HD 4




Hroro no pazneny

OBIIEE KOJMYECTBO YACOB I10
ITPOTPAMME

34







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonnyectBo 4yacos DJIeKTPOHHBI
Ne Tema ypoka Kontpoa Mpakruye | [ara e uudposbie
n/n Bcero BHBIE CKHe U3ydeHH sl o0pa3oBareb
padoThbI padoThbI HbI€¢ pecypChl
1 [Ipeamer oprann4eckoi XUuMuu, eé 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 05.09.2023
Teopus cTpoeHUs OpraHMYEeCKUX
2 coequnenuit A. M. byTtiepoBa, €€ OCHOBHbIE 1 0 0 12.09.2023
MOJIOKEHUS
[IpencraBnenue o kinaccupurau
3 opraHuueckux Bermiects. Homenkiarypa 1 0 0
(cucremaTu4ecKas) ¥ TpPUBHAIbHBIC 19.09.2023
Ha3BaHUsl OPTaHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, | 0 0
TOMOJIOTUYECKUH P 26.09.2023
5 MeraH u 3TaH — IpoCTEUIIne 1 0 0
MPEJICTABUTENH AJTKAHOB 03.10.2023
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 10.10.2023
7 OTWJIEH U TPONUIIEH — MPOCTEUIIINE | 0 0
MPEICTABUTENH AJTIKEHOB 17.10.2023
[IpakTuueckas padota Ne 1. «ITomydenue
8 . 1 0 1
STUJICHA U U3YYEHHUE €r0 CBOMCTBY 24.10.2023




Ankanuensl. byraauen-1,3 u
metunoyraguen-1,3. [Tonydyenue
CUHTETHYECKOI0 KayuyKa U pEe3HHbI

09.11.2023

10

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS,
TOMOJIOTMUYECKUHN Psil. ALIETHIIEH —
IIPOCTEUIINN IIPEACTABUTEND AJIKUHOB

16.11.2023

11

Bblunciienust o ypaBHEHUIO XUMUYECKOM
peakuuu

23.11.2023

12

ApeHsbl: 6eH301 U TOIXY0d. TOKCHYHOCTh
apcHOB

30.11.2023

13

I'eneTuueckas cBsI3b yIiieBOJOPOIOB,
MPUHAISKAIINX K PA3IMYHBIM KJIacCcaM

07.12.2023

14

[IpupoaHBIE HICTOYHUKH YTIEBOJOPOIOB:
NPUPOIHBII ra3 v MOMyTHbIE He(PTIHBIE
rassl, He(pTh ¥ MMPOIYKTHI €€ mepepaboTKu

14.12.2023

15

[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:
NPUPOIHBII ra3 U MOIYTHBIC He(TIHBIE
ra3bl, HeTh U IPOIYKTHI €€ mepepaboTKu

21.12.2023

16

KoHTponbHas paboTa 1mo pasaeny
«YTII€eBOAOPOABD)

28.12.2023

17

Hpe,Z[CJII:HBIG OAHOATOMHBIC CIIMPTHI:
METAHOJI ¥ 3TaHOJI. BOI[OpOI[Haﬂ CBA3b

11.01.2024

18

MHOroaToMHbIE€ CIIUPTHL: STUICHITIUKOIb U
JIMLEPUH

18.01.2024

19

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U

XUMHUYCCKUC CBOﬁCTBa, IMIPUMEHCHUC

25.01.2024




Anpaerupl: GopManbACTHI U

20
areTaapaerua. AeTox 01.02.2024
OHOOCHOBHBIE TIPEICTbHBIE KAPOOHOBHIE
21
KHUCJIOTBI: MypaBbUHAsI U YKCyCHas 08.02.2024
2 [TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOThI» 15.02.2024
CreaprHOBas U OJIEMHOBAS KMCIIOTHI, KaK
23 [IPENCTABUTEIH BBICIITAX KAPOOHOBBIX
el P 22.02.2024
KHCJIOT
Mpi1a Kak COJIM BBICIIIUX KapOOHOBBIX
24 .
KHUCJIOT, UX MOIOIIee ACHCTBHE 29.02.2024
CrnoxHbIe 23(DUPBI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX
P AP 07.03.2024
3upoB
26 JKupsr: tunponus, mpuMEeHEHHE,
OroslornuecKasi pojb )KHPOB 14.03.2024
YrneBoabl: cocTaB, KIaccupuKaIus.
27 Baxxneime npeacTaBUTEIIN: TITI0K03a,
pel 21.03.2024
dpyxTo3a, caxapo3a
)3 Kpaxman u nenirono3a Kak mpupoiHbie
HOJIUMEPBI 04.04.2024
KonTponpHas pabora mo pazgeny
29 «Kucnopoacogepsxalue opraHndecKue
POACOACpIatine op 11.04.2024
COEIUHEHUS
30 AMUHEL: METWJIAMUH U aHWJINH

18.04.2024




AMUHOKHCIIOTHI KaKk aM(OTEpHBIE

31 OpPraHUYECCKHE COSAUHCHHS, UX 1
P 25.04.2024
Ounosnorudeckoe 3HadeHue. [lenTumb
benku xak npupoaHsie
32 1
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS 02.05.2024
OcHOBHbIE OHATUS XUMHUH
33 . 1
BBICOKOMOJIEKYJISIPHBIX COCITMHEHUIN 16.05.2024
OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUM. 1
P 23.05.2024

[ImacTMaccsl, Kaydyky, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTpoa
Bceero bHbIE
padoThbI

IpakTnue
cKHe
padoThbI

JlaTa
u3yue
HUSA

DJIEeKTPOHHBIE
uugposbie
o0pa3oBareJib
HbI€ pecypchl

XHUMHUYECKUH TIEMEHT. ATOM. DIIEKTPOHHAs
KOH(UTypaIys arToMOB

[Tepuonuueckuii 3akoH u [leprnoanueckas
cHCTeMa XUMHYECKUX deMeHToB Jl. W.
MenpeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTHU U3MEHEHUS CBOWCTB
XHMHYECKHX IJIEMEHTOB M UX COCAUHEHUH 1O
rpymnmnam u nepuojiaMm. 3HaueHHe
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 3eMeHToB /.M. MeHpeneeBa B
Pa3BUTUU HAYKU

CrpoeHue BeniecTBa. XUMUYECKas CBS3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHMs KOBAJIEHTHON
cBsa3u. BogoponHas cBs3b

BaneHTHOCTh. DNEKTPOOTPUIIATETBHOCTD.
Crenenb okucnenus. Bemecrsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsiTue o nucnepcHbIx cucteMax. IcTuHHbIE




U KOJUIOUIHBIE pacTBOPBL. MaccoBas 101
BEILIECTBA B pacTBOpe

Kinaccudukarmus 1 HOMEHKIaTypa
HEOpraHWYECKUX coeMHeHu. [ 'eneTnyeckas
CBSI3b HEOPTaHUUYECKHUX BEIIECTB, Pa3TUIHBIX
KJIACCOB

Kiaccudukamms XuMru4ecKux peakiuii B
HEOPraHWYECKON M OpraHUYeCKON XUMHUH.
3aK0oH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPALECHUSI JHEPTUU IIPU
XUMHUYCCKUX peaKHI/IHX

Cxkopoctb peakiiun. OOpaTUMbIC PEaKIIHH.
XHUMHUYECKOE pAaBHOBECHUE

10

[TpakTtrueckas padora Ne 1. «Bnusiaue
pa3IU4HbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIun»

11

DnekTponuTHueckas auccounanus. [lonstue o
BoJ0OpoAHOM noka3zarene (pH) pactsopa.
Peaknuu nonHoro oomena. ['maponus
OpPraHMYECKUX M HEOPraHMYECKHX BEIIECTB

12

OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE pPCaKknu.
[TonsiTHE 00 AIEKTPOIH3E PACIUIABOB U
pacTBOPOB CoJIe

13

KonTtponbHas pabota no pazueiny
«Teoperndyeckue OCHOBBI XUMHUM»

14

Merauibl, ux nosnoxenue B [lepuoanueckoit




CHUCTEME XUMHYECKUX 31eMeHTOB /JI. W.
MemnzieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01ue Gu3ndeckue cBOKNCTBa
METaJIOB

CrnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH P

15 HaIPsKEHUH METaJUIOB
XUMHYecKHe CBOMCTBA BAXKHEUIIINX METAIIJIOB

16 (HATpWA, KWK, KaJIBIMI, MAarHUAM,
ATIOMUHHIA) U UX COCTUHECHUM

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCTMHEHUN

13 XHUMHUUECKHE CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IUHEHUI
[Tpaktuueckas padora Ne 2. "Pemenue

19 JKCIEPUMEHTAIBHBIX 3aJa4 110 TEME
«MeTtae»"
Hewmerannel, ux nonoxxenue B [lepuoandeckoi

20 CHCTEME XUMHYECKUX deMeHToB Jl. U.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
duszndeckue CBOMCTBA HEMETAIIIOB.

21 AnoTponusi HeMeTauIoB (Ha IpUMeEpe
KHUCJIOpoJ1a, cephl, hochopa u yriaeposa)

” XHWMUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U UX
COCTMHEHUN

” XuMHu4ecKre CBOMCTBa a30Ta, pochopa u ux

COE€IUHEHUIN




24

XUMHUYECKHE CBOMCTBA YIIIEpOAd, KPEMHUS U
HUX COeIUHCHUN

25

[IpumeHeHne BaXKHEUIIINX HEMETAIIOB U UX
COECTMHEHNN

26

O06001IeHre U cUCTEMAaTU3aLMs 3HAHUH 110
TeMme «Hemeramely. Beraucienns mo
YpaBHEHUSIM XUMHUECKUX PEAKIINH U
TEPMOXHUMHYECKHE PACUETHI

27

[Tpaktuueckas padora Ne 3. «Pemenue
JKCIEPUMEHTAIBHBIX 3aJa4 110 TEME
"Hemeramisr"»

28

KonTpomnpHast pabota o Temam «MeTabs»y 1
«HemeTtaymie

29

HeopraHqucxne " OPraHUYCCKHUEC KUCIIOTHI.
HeOpI‘aHI/I‘-IGCKI/IC 1 OPraHUYCCKHUEC OCHOBAHUSA

30

AmdoTepHbIe HEOPraHUYeCKUE U
OpraHvyeckue coequHeHus. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB

31

Ponp xuMuu B 00ecriedeHIH SKOJIOTHYECKOH,
SHEPTreTHYECKOM U MUIIEBON OE30MaCHOCTH,
pa3BI/ITI/II/I MCAUIINHBI

32

[TpencraBieHus 06 0OMUX HAYYHBIX
MPUHIIUIIAX TPOMBILIUIEHHOTO MOJTYYEeHHS
BKHEHUIIIMX BEILIECTB

33

YenoBek B MUpPE BEILLIECTB U MaTEPHAIIOB




34

XuMHUs U 30pOBbE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VI YYHEHUKA

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
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