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OO1ee yncno 4acoB, OTBEAEHHBIX JJIS U3YUCHHs] XUMUHU, HA 6a30BOM YPOBHE
cpennero obmero obpazoBanmsi, coctaBisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefieno).

COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyecKoi XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUs. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KinaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BKHEUIIUX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MX IPEBPALLCHHIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
OMKCAaHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEIIECTB
pY HarpeBaHuu (TUIaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUA psAA. MertaH W d3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TMpPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HYECKHE HU
XUMHUYECKHE CBOMCTBA (pEaKLMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUe U TPUMEHEHHE.



Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHUYECKHE CBOWCTBA
(peakiuu rajJoreHMpOBaHHUS U HUTPOBAHUS), NIOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmas, cmpoenue, uauueckue U  Xumuuveckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMHU, IPUHAMICKANUMHA K
Pa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKHU YIJIEBOAOPOAOB. IIpMpomHBI Ta3 W IONMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaTUTUYECKU), TUpoiau3. [IpoayKTel
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHHME C o00pa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIUH
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MJIM TPOYKTOB PEAKIIUH).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue M XHWMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoroatoMHble  COUPTBL. ODTUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHeHune rauueprHa U 3TUIICHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
dusznyeckue U XMMHUYECKHE CBOMICTBa (peaklUuWy OKHUCIEHHUS U BOCCTAHOBIJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBaA,
o0miue JuIsl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHHEe U IPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.




Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cioHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb KUPOB.

YrneBonpl:  cocTtaB, KjaccUUKaUs ~ yriaeBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — npocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcugom menu(Il), oxucienue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie monuMepbl. CTpoeHue kpaxmala U
Hewnono3bl.  Pu3nUeckue M XHMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
IpoBeJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJIa
okcusioM Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJCHCTBHE TJIMIIEPUHA C
rugapokcugoMm meau(ll)), anpaeruioB (OKKMCIEHHE aMMUAYHBIM PaCcTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalia € HOIOM),
IPOBEJCHHUE MMPAKTUUECKONW pabOThI: CBOMCTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalye opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHUYecKhe coeAruHeHus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIPHBIE cOelMHEHMs. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0JICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OElIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALS U MOJTUKOHIEHCALUS.



DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MeXnpeaMeTHBIC CBSI3H.

Peanu3arus MeXIpeIMETHBIX CBSA3CH MPU M3yYCHUN OPTaHMYECKON XUMUU B
10 kiacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHUE KaK OOIIHUX EeCTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU TSI OTIASITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHaIu3, CHHTE3, KiIaccu(uKamms, MepruoJuIHOCTh, HAOIIOICHNE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

duszuka: wmaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUUMHBI U €MHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOTAeMbI€, TOILIIMBO,
PECYpPCBHIL.

TexHoNmoTHs: TNHIIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHMS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYEeCKHil 31neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOHUTanu, s-, pP-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepnonnueckuit 3akoH u lleproanueckas cucreMa XUMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKOW CBS3U
(koBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAS, MeTajuimdeckas). MexaHu3Mbl



oOpa3oBaHMsI KOBAJICHTHOW XWMHYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULATENBHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kmaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU IIPU XUMUUECKUX PEAKLIMAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnunn Jle [lartense.

OnexTponutryeckas aucconuanus. CuibHble U cinadble 37eKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
nemoHctpauus Tabmun «Ilepuoaudeckas cuctema XuMuyeckux snemeHtos J[. U.
MenneneeBay, M3ydeHHE MoOJeNied KPUCTAIUIMUECKUX PELIETOK, HaONIoeHHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUUH HOHHOrO OOMEHaA),
pOBEJCHUE MPAKTUUECKON paboThl «BiusHue pa3nuyHbix (PakTOPOB Ha CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIb30BAHUEM ITOHATHS «MACCOBAs
JIOJIs BEILLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckne CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETALIOB (HAa IpUMEpE
KHCIIOpoa, cephl, pochopa u yriepomaa).



XUMUYECKHE CBOMCTBA BAaXKHEWIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M MX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. [lonoxenne meramnoB B llepuonnueckoil cucteMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BaKHEHIMX METAUIOB (HATPHUH, Kaluil, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUH.

OOmue cnocoObl momyuyeHus: MeTasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
U3y4YeHUE KOJUIEKINN «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/ia4, HAOJIOJIEHWEe W OIHMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnblie 3agaun.

Pacuétel mMacchl BemiecTBa WM 00bEMaA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuUMHUA U KU3Hb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, DHEPreTHYECKON U IHILIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl JIEKTPOHUKH, HaAaHOMAaTepHuasbl, OPraHUYECKUE U MUHEPAJIbHbIC
ynoOpeHus.

Xumusi ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHnveckord xuMuu B 11 Kilacce ocylIecTBISETCS Yepe3 MCIOJIb30BAHUE KaK



OoOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATHHA, SBJISIONMIAXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®usuka: MaTepus, IHEPTHs, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, pPaIHOAKTUBHOCTh, MOJIEKYJIA, DHEPIrETUYECKUN YPOBEHB, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHosorus: XuMuyeckass IMPOMBIIUIEHHOCTb, METAJLUIYPIHUsi, IIPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIBCKOXO35MCTBEHHOE NPOM3BOJCTBO, IHILIEBAs
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIPENaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpHUAIIOB,
AJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOIUH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHUS
OoOy4YaromuMHUCs TporpaMM CpeAaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHbIM W TOpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHMS MPOrpaMM CpEIHEro OOIIEro
00pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJEIEHBI CICIYIOIINE COCTABISIOININE:

OCO3HAHHE OOYYAIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KMe MOTUBALIMK K OOYUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIUXCsl PYKOBOJICTBOBAaTHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKAaMHU, MPUCYIIMMHU IIE€JI0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;



HAJIMYKUE MTPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYpPhl M CIIOCOOHOCTH CTAaBHTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeaMeTa «XHUMHS» JOCTUTalOTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSATENBHOCTHU B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATBIMA B OOLIECTBE
HOpMaMU U  TpaBWIAaMH  MOBEIEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JIMyHOCTHBIE pE3ynbTAaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIIBITA TIO3HABATEIHLHON M TMPAKTHYECCKOW JEATECILHOCTH
OOyYaroIMXcs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJIbHBIX 3aJ1ay, BHITIOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAy4dHOMY HacCJEeIuo
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHUSI K TMPOIECCY TBOpPUECTBAa B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHHUS HAYKU €CTh PE3yIbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTIMBBIX  AKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJIYYEHHH U TOCIEIYIOIEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;



TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M TOCTYIKHM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUUA 3THUX
MOCTYTKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEM 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 370POBBIO;

coOJroIcHUsT TIpaBWJI 0e30MacHOTO OOpallleHHs C BelleCTBaMHU B OBITY,
MOBCEHEBHOM KU3HU U B TPYJAOBOH JAEATECIHHOCTH;

MMOHUMAaHMUS [IEHHOCTU TIPaBWJ HHJIMBUIYAJbHOTO M  KOJUJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPUATHS BPEAHBIX NPUBBIYEK (YHOTpeOJICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM HW  APYrUX BHJAX
JIeSITCIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUM NPaKTUYECKUX 3ajad
COITMAJILHOM HAIIPaBJICHHOCTH (B paMKax CBOETO KJlacca, ITKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YYEeHHUIO Mpodeccuil pa3iuyHOTrO pojia, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUUN 110 XUMUH;

YBOXEHUS K TPYY, JIIOJAM TpyAa U pe3yjbTaTaM TPYJA0BOM JICSITEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAWBUIYaTbHON TPaCKTOPUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH 11€JIeCO00pa3HOr0 OTHOIIEHUS K MPUPOAC, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HHU HA 3EMIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKHX MPOoOJieM, BIUSHUS
HKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MTPUPOTHON U COIMAIBHOM CPEIbI;

OCO3HAHUS HEOOXOAWMOCTH UCIIOJB30BAHUS JOCTHOKCHUM XHMUH IS
pEILIeHHUsT BOMPOCOB PallMOHAIBHOTO MPUPOIOTIOIL30BAHMS;

AKTUBHOTO HENPHUATUS JCUCTBUM, TMPUHOCAIIMX BpPEH OKPYKAOUIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNpUsITHBIE HKOJOTUUYECKHUE
MOCJIECICTBUS MPEANPUHUMAECMBIX JSUCTBUM M TPEAOTBPAILATh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OTIbITA JEeSITeIbHOCTH AKOJIOTHYCCKOM HaIMpaBJE€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM



NPAaKTUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHUSA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON IPAKTHKHY;

NOHMMAaHUA CHeNUM(UKH XUMUU KaK HayKd, OCO3HaHHA €€ poiu B
(GbOopMUPOBaHNUN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOM
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XHOW pOJIA B
CO3/IaHMU HOBOHM 0a3bl MaTepUaJIbHOMN KYJIbTYpPBI, PELIEHUH TITI00aIbHBIX MPOOIEM
YCTOWYMBOIO PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SYHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCHEIIHOTO0 TpyJa W HKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHSA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIEro MUpa U
MPOUCXOMSIINX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYECHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CAMOCTOSATEIBHO HCIIOJIb30BATh XWMUYECKUE 3HAHUS Jis
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EeATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEPhHIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax nmpodeccrHoHaIbHOM
NEeSATEITbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa « XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble IS (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHS, OTPAKAIONIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CIeONu(PUKYy METOJ0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,



IPOILECC, CUCTeMa, HAyYHBIA (DAKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNe, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);
YHUBEpCaJbHbIE YUeOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOW KOMITETECHITUH 00YJarOIINXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITIOJIb30BATh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICUCTBHS B MIO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICHCTBUSIMU.

OBaanenue YHHBEpPCATbHBIMHA y4eOHbIMH NMo3HABaTeJIbHBIMHU
NEUCTBUSMM:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MOpoOJIeEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENeNATh LeMU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATCILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU HPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JI1 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTaHABJIMBATh TMPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXJICHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opMmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — TPHU PENICHUU YYEOHBIX MO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJEIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUUYECKUX
pEeaKUunii;



(dbopMynIupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJA/J€Th HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHMPOBAHUS W IPOBENCHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHMpOBaThH
0000IIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIIENOBAaTENIbCKOW U MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUS MNPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuMu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIIPABOYHBIE MOCOOMS,
pecypcbl IHTEpHETa), aHaIuM3upoOBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE H
orOope wuHpOpMaLMK, HEOOXOIMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMabHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIH #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uHPOpMaIMeil: TPUMEHSITh MeXnpeaMeTHbie ((pusuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyJibl, aDOpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJIS,THOCTH.

OByaseHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ]aBaTh BOIPOCHI 10 CYIIECTBY OOCY>KJaeMOW TEMBI B XOJ€ JUaJIoTa W/Win
JUCKYCCUHU,  BBICKa3bIBaThb  HWjaAeH, (GOPMYJIUMPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITTOJHEHMS MPEI0KEHHOM 3a1auH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMH IPU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekta u (hopmMyaupoBaTh BbIBOJbI



[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM MYyTEM COIJIACOBAHUS MO3ULUN B
x0J1e 00Cy X IeHUsS 1 0OMEHAa MHCHHSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBIATH CBOK II03HABATEIBHYIO
NEeATEIbHOCTh, OIpenesas €€ Leaud W 3aJadyd, KOHTPOJMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUSD»
OTPaXKaroT:

chOpPMHUPOBAHHOCTh  NPEACTABICHUM O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl  JUYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUUYECKHUW DJIEMEHT, aToM, OJJICKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIIEHHAs), MOJb, MOJISIpHAS
Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (yHKIMOHAIbHAS TpyIIa,
paaukai, U30MepHUsi, K30MEPbl, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUST CTPOCHUS
oprannueckux BemectBs A. M. ByTtinepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHHU; MHUPOBO33PEHUYECCKUE 3HAHMS,
JIeXKAIKE B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SABJICHUHN, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCITOJIb30BAHUN BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JICATEIIbHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY JIf
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMyaT OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTraHMYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH TMPUHAJJIC)KHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIACcCy/Tpynne COoequHEHUN (yTJIeBOJOPOABI, KHCIOPOA U a30TCOACpPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIE COCIWHEHMS), MaBaTh KM Ha3BaHUS IO
cuctematudeckoit HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEepUH, (eHol, (hopManbaeruj, areTaibIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOKEHUSI TEOPUU CTPOECHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH pa3IWYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMWUJICH, alleTUJICH,
Ooyranuen-1,3, metwnOyranuen-1,3, GeH30Ji, METAHOJ, ATAHOJ, ATUJICHIJUKOJIb,
TIIALEPUH, (PEHOJI, aleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmas, IeJUTI0JI03a, aMUHOYKCYCHAs KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(pTh, NTPHUPOAHBIM Ta3, Yroyib), CHOCOOBI WX MEepepadOTKH U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO W3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(OpMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U



XUMUYECKUX SBJICHHUN (HaOII0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJISTIMPOBAHNE),
UCIIOJb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXe MpaBuiIa OOpaIIeHUS C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIOTHEHUIO J1A0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
HKCIIEPUMEHT (IIPEeBpAILlEHUs OPTaHUYECKUX BEIIECTB MPU HArpEeBaHUU, MOTyUYECHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB NMpPU HArpeBaHUU, I[BETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU U JTAOOPATOPHBIM OOOpPYJOBAaHUEM, TIPEJCTABISATH PE3YIbTATh
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3alucCh YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii u GopMyIHpPOBaTh BEIBOJLI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIUIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MacCOBOMU
uHdopmarnuu, MaTepHeT u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1[e71IecO00pa3HOTO TOBEJCHUSI B OBITY W TPYJOBOM JAEATEILHOCTA B LEJSX
COXpPaHEHHSI CBOETO 3JI0POBBbS M OKPYKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MbBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax CrocoOb
YMEHBIIICHUSI W TPEJOTBpAICHUST HX BPEIHOIO BO3ACHCTBHS HA OpPraHu3M
YeJI0BEeKa;

JUIsT 0OyYaronuxcsi ¢ OTpaHUYCHHBIMU BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHumdeckas
XUMUSD OTPAKaIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B T[IO3HAHUU SIBJIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINIUIGHUS W KYJbTYpbl JIMYHOCTH, €€



GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIIEHUS TPAKTUYECKUX 33]1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, W30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(xoBaJIeHTHas, MOHHAsI, METAJLTUYECKasl, BOJOPOAHAS ), KpUCTAITMYECKasl pelIéTKa,
TUTBI ~ XMMHUYECKHX  pPEAKIUH, pacTBOp, JJIEKTPOJUTHI, HEIJIEKTPOJIHUTHI,
ANEKTPOJIUTHUYECKAs JTUCCOLMAIUS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiMu, XUMHUUYECKOE PaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Jucconuannu, nepuonnuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE MOHUMAHMS NPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U 0€30MaCHOM HCTOJIb30BAaHUU BAKHEUIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM IESITEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBpaIICHUM’;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeEIIECTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUAX Pa3JIMYHOrO0 COCTaBa, BUJ XHUMHUYECKON
CBsI3U (KOBaJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, THIT
KPUCTAUTMYECKON peIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHasi,
WOHHAs, METAJJTMYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MIPUHAJIC)KHOCTh
HEOPTaHUMYECKUX BEIIECTB MO HX COCTaBy K OMNpPEACIEHHOMY KiacCy/TpyIre
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIbl U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECcKOoro 3axkoHa /1.
W. MenneneeBa u 1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOINIYIO, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKITUH;



c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MennueneeBa, HCIONB3ys MOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB /1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCHU(PHUIMPOBATH XUMHYECKHE PEAKIUU T10
Pa3IMYHBIM IMpHU3HAKaM (YUCIy U COCTaBy pEarupyrolidx BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCICHHS 3JIEMEHTOB, 00paTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c()OPMHPOBAHHOCTh YMEHUW COCTABJISITh YPAaBHEHUS PEaKUUW pPa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C()OPMUPOBAHHOCTb YMEHUI MPOBOJAUTH PEAKIHUH, IOATBEPKIAIOIINE
KAUYECTBECHHBI COCTAaB pPAa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKuy OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aenicteus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IPOLECCHI,
JeXKale B OCHOBE IMPOMBIIUICHHOTO IOJIYYEHHsI CEPHOM KHCIIOTHI, aMMHAKa, a
TaK)Xe€ CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBAa B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XUMHYECKUX PEaKIUSIX, MacChl BEIIeCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKUUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALICHUSA U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHUI COOMIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKON
nocyAod M JabopaTopHBIM O0OpYyIOBaHMEM, a TaKXKe IMpaBuiia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XMUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBaTh M BBIIOJHATh XHWMUYECKUI
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEIIECTB C MOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I0
TeMaMm «Metaimey U «Hemeramiby) B COOTBETCTBHM C MpPaBWIAMH TEXHHUKHU
0e30MacHOCTH IIPU OOPAILEHNHN C BEHIECTBAMU U JIA0OPATOPHBIM 000PYAOBaHUEM,
OPEJICTaBIsATh pPE3yJIbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  IKOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, 0CO3HABaTh
OIIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IIPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUIS CIIETBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Uroro mo pazueny 13
Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust
4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3 ‘ ‘
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA
5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nudposbIe
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3pnen 1. Teopernueckue 0OCHOBBI XUMHUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB JI. I. MenaeneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHUYECKUE PeaKIUU 6 1 1
Hroro 1o pasneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertanist 6 1




2.2 Hewmeranisl 9 1 1
53 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX 5
BELIECTB
Wroro no pazueny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XUMUS ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME 34 2 3
MNOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne uugposbie
/i Tema ypoka Beero Konrpoubnbsie IIpakrnuyeckue B ——
padoThI padoThI pecypenr
1 IIpeamer opraHr4ecKol XUMHUH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHHsI OpraHU4YEeCKUX
2 coequuennit A. M. bytnepoBa, €€ OCHOBHbIE 1
MI0JIOKEHHUS
[IpencraBnenue o knaccuduxanu
3 opraHuueckux Bemiects. Homenkiarypa 1
(cucremaTHueckasi) U TpUBHAJIbHbIE HA3BAHUS
OpraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1




TOMOJIOTUYECKUI P

Meran u 3TaH — OpocTeuime

> IIPEJICTAaBUTENIN AIKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA

7 OTUJIEH U IPOINUJIEH — IpocTeiine
IIPEJICTABUTENIN AIIKEHOB

3 [Tpaktuueckas padora Ne 1. «ITomyuenue
STHJIEHA U U3y4EHUE ero CBOMCTB»
Anxanuensl. byraguen-1,3 u

9 meTmiOyTaauen-1,3. [Tonyuenue
CHUHTETHUYECKOr0 KaydyKa U Pe3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,

10 TOMOJIOTMUECKUH psil. AUETHIIEH —
MPOCTEUIINN MPEJICTABUTEID aJIKUHOB

11 Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakuuun

12 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBsA3b YIiI€eBOJAOPO/IOB,
MPUHAJISKAIINX K Pa3IMYHBbIM KJlaccam
[IpupoaHble ICTOYHUKY YIIIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI € nepepaboTKu
[IpupoaHble ICTOYHUKH YTIIIEBOAOPOIOB:

15 HPUPOIHBII ra3 U MOMyTHbIE He(TIHBIE ra3bl,
HE(Th U MPOIYKTHI €€ TepepaboTKu

16 KonTtponbHast pabota no pasaeny

«YTII€eBOIOPOABD)




HpeI[GJIBHBIC OAHOATOMHBIC CIIMPTHI:

o METaHOJI ¥ 3TaHoI1. BoopoiHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: TUICHTITUKOIb 1
TJIMIEPUH

19 ®deHouI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpreruasl: GopMaNbICTH/ U alleTAIbICTU.
AneToH

21 OIHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs M YKCYCHAsI

99 [TpakTuueckas paborta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD)

93 CreapuHOBas U 0JIEMHOBASI KUCIIOTHI, KaK
NPECTaBUTENN BBICIINX KApOOHOBBIX KACIOT

24 MBpI1a Kak cOJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JeiicTBIE
CrnoxHble 3(hupbl KaKk TPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
3¢upoB

26 XKupsr: ruaponus, npuMeHeHune,
Ouosornyeckas posb KHPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIu.

27 Baxwuelinme npencraBuTeNu: rioK03a,
bpykTo3a, caxaposa

98 Kpaxmain u 1niemunonosa Kak NpupoIHbIe
HOJIMMEPHI

29 KonTtponbHast pabota no pasaeny

«Kncnopoz[co;[epxcamne OpTraHHU4YCCKUC




COCOAUHCHU A

30 AMMJHEBL: METHUJIAMHMH U aHUJINH 1
AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS

31 OpPTraHUYECKHUE COSAMHEHUS, X 1
ouojornyeckoe 3HaueHue. Ilentuapl

32 benku xak npupoaHsie 1
BBICOKOMOJICKYJISIPHBIE COSAMHCHHSI

33 OCHOBHBIE TTOHATHS XUMUH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIE METOIBI CHHTE3A

34 BBICOKOMOJICKYJISIPHBIX COETMHEHUH. 1
[TnacTMaccel, Kay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAsS
KOH(UTYypalusi aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoTshI

IpakTuyeckue
padoThI

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX DJIEMEHTOB U X COCIUHCHUH I10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX deMeHTOB J[.J. MeHnaeneeBa B
pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XMMUYECKasi CBS3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHMsl KOBAJIEHTHOMN
cBsA3u. BogopoHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTHHHBIE
Y KOJUTOMHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAMHEHH. [ eHeTnueckas
CBSI3b HEOPTaHMYECKHUX BEIECTB, PA3THMYHBIX
KJIaCCOB

Knaccudukanus XuMu4ecKkux peakuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLECHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMbIe peaKiuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. Ilonstue o
BOIOpoJiHOM ToKazarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHMYECKHX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
[TonsiTHE 00 371EKTPOIM3€E PACILUIABOB U
pacTBOPOB coneit

KoHnTtponbHas paboTa mo pazaeny
«TeopeTndyeckrue OCHOBBI XUMHID)

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoit
cHUCTEeMe XUMUYeCKux dieMenToB [1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKkue CBONCTBa
METAJIJIOB




CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

15 HanpsHKeHUH METAILIIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METaJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI

17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIMHEHUN

18 XUMHUYeCKUe CBOMCTBA IIUHKA, JKeJie3a U UX
COCIMHEHUN
[IpakTuyeckast padora Ne 2. "Permenne

19 HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«MeTtaiie»"
Hewmeramnsl, ux nonoxxenue B [leproanueckoi

20 cHUCTeMe XUMUYeCKux dieMenToB [1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
dusnyeckue CBOMCTBa HEMETAIIIIOB.

21 ANnoTponust HeMeTajuIoB (Ha puMepe
KHUCTIOpoJia, cephl, hocdopa u yriaepoaa)

99 XHUMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX
COE€IUHEHUI

93 XuMHYecKue cBOWCTBa a3oTa, (pocodpa u ux
COEeTMHEHNN

24 XUMHYECKUE CBOMCTBA yriiepo/ia, KPEMHHUS U
UX COCOUHEHUU

o5 [IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB M UX
COE€IUHEHHI

26 O0001eHne 1 cucTEMaTU3ALMS 3HAHUI 110

teme «Hemeramiely. Berancnenus mo




YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Perenune

27 DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTtast"»

98 KonrtponbHas padora no remam «MeTtamibl» U 1
«Hewmerannb»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue 1 opraHndeckue OCHOBaHUs
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernueckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHHYECKUX
BEIIECTB
Pons xumuu B 00ecrieueHuN SKOJIOTHIECKOM,

31 HSHEPTeTUYECKON 1 MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[TpencraBienus o0 OOIMX HAYUHBIX

32 IIPUHIIAIIAX IPOMBIIIIEHHOTO MTOJIY4EHHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPUATIOB 1

34 X¥MHUS U 3J0POBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1eCTBO
«M3marensctBo «IIpocBemenue»
* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






