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1. COJAEPKAHUE YYEBHOI'O KYPCA «XUMMS» (FA3OBBIN YPOBEHD)
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTuecKkue OCHOBBI OPraHMYe CKOM XMMUH

IIpenMeTr opraHMYeCKON XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B ITOJIyYCHUN HOBBIX BEILECTB U MaTepuaioB. Teopus cTpoeHus
opranudeckux coeauHeHuid A. M. BbyrnepoBa, e€ ocHoBHblE mosiokeHUs. CTpPYKTypHbIE (OPMYNIBI OPraHUYECKUX BEUIeCTB. | omomorwus,
n30Mepusl. XMMHUYECKasi CBSI3b B OPTaHUYECKUX COCINHEHUSIX — OIMHAPHBIE U KPATHBIE CBSI3H.

IlpencraBnenne o kinaccupuKanMM OpraHMYeckux BeliecTB. HoMmeHkiaTypa OpraHMYecKHX COEIMHEHUH (cucTeMarudeckas) Hu
TPUBHAJIbHBIE HA3BaHUSI BAXKHENIIMX NIPEACTABUTENIEH KJIaCCOB OPraHUUYECKHUX BEIIECTB.

OKCIIEpUMEHTANIbHBIE METOJbl H3Y4EHHMs BEIECTB W MX IPEBpAIICHUN: O3HAKOMJIEHME C 00pa3liaMHd OpraHM4eCKHX BEIIECTB U
MaTepuagaMl Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYI OPraHMUYECKUX BEILECTB, HAOIIOAEHUE U ONHCAaHUE JAEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAILECHUIO OPTAHUYECKUX BEIIECTB IPU HarpeBaHUHM (TUIaBIeHKE, 00yrIMBaHHE U TOpPEHNUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psa. MeTaH M 3TaH — npocTelime NpeACTaBUTENN aJKaHOB: (PU3UUECKUE U XMMHUYECKHE
CBOMCTBA (peakLMM 3aMELICHUS U TOPEHHUST), HAXOXKAECHHUE B IPUPOJIE, ITOIyUEHNE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHME, FOMOJOTHYECKMHM psA. DTWIEH M INPONMIIEH — MPOCTEeHIME MpPEeCTaBUTENM AJIKEHOB: (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaKLiMy THAPUPOBAHHS], FAIOTEHUPOBAHMS, TUAPATALIUH, OKUCIIEHHS ¥ TOJIMMEPU3ALUN ), IOJIYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyramues-1,3 u metunOyraauen-1,3: ctpoenne, BaxKHeHIIMe XUMUYECKUE CBOMCTBA (peakius nonumepusaiun). [lonydenue
CUHTETUYECKOTO KaydyKa U PE3HUHBIL.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKHUH Psl. ALIETUIICH — MPOCTEHIINI MTPEICTaBUTENb ATKUHOB: COCTaB, CTPOCHUE,
¢dusnyecKue 1 XMMUYECKUE CBOMCTBA (peaklUy THAPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATALUN, TOPEHHUS), TIOTY4YCHUE U IPUMEHEHUE.

Apensbl. beH3on: coctas, cTpoeHue, pU3NYECKHe M XMMHMUYECKHE CBOWCTBA (pEakLMM TaJIOTCHUPOBAHMS U HUTPOBAHUSA), MOJIydEHHE U
npuMmeHeHue. Tonyon: cocmas, cmpoenue, Qusuueckue u XUMUYECKUe CEOUCMEa (Peakyuu 2ano2eHupo8aHus U HUMpOBAHUs), NONYYeHue U
npumernerue. TOKCHYHOCTB apeHOB. I 'eHeTHYeCcKas CBA3b MEXKY YIVIEBOAOPOJaMH, IPUHAUICKAIIMMU K PA3JIMYHBIM KJIACCAM.



[IpupoaHble MCTOYHHUKHM YriaeBoaopoaoB. [lpupomusiii ra3 u momyrHele HedTsHble ra3pl. Hedts m e€ mpoucxoxaenue. CrnocoOsl
nepepaboTKu He(PTH: TEeperoHkKa, KPEeKUHT (TEPMHUYECKUM, KaTaauTHdecKuil), nmuponus. [IpoaykTel mepepaboTku HeTH, UX NMPUMEHEHUE B
MPOMBIIUIEHHOCTH U B ObITy. KaMEHHBIH yrosib U MPOIyKThI €ro mepepadoTKH.

DKCIIepUMEHTAIbHBIE METO/bl M3YyYeHHs BEIECTB M WX MPEBpAIllCHUH: O3HAKOMJIEHHE ¢ 00pas3lamMH IUIaCTMAacC, KaydyKOB M PE3HHBI,
komutekiuu «Hedtb» u «Yronpy, MoneanpoBaHUE MOJIEKYN YIJI€BOJOPOJOB U TaJOTeHONPOM3BOAHBIX, MPOBEACHUE HNPAKTUYECKON paboThI:
IIOJIy4YEHUE ITUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaun.

Bbuucnenuss mo ypaBHEHHMIO XMMHMUYECKOW peakiuu (Macchl, 00bEéMa, KOJMYECTBa MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKLIUU IO
M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 HCXOTHBIX BEIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xkamue opranudeckme coeuHeH s

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpoeHHE, (PU3UYECKHE M XUMHYECKHE CBOWCTBA (peakiuu C aKTUBHBIMU
MeTaJlJIaMH, TaJIOT€HOBOIOPOJaMU, TOPEHHUE ), TPUMEHEeHUE. BOIOpoIHbIE CBSA3U MEXKly MOJIEKYJIaMH CIUPTOB. JleficTBUEe MEeTaHOJIa U 3TaHOJIa Ha
OpraHu3M 4YeJI0BEKa.

MHoroaroMHble CIUPTHL. DTUICHTINKOIb U TIUIEPUH: CTpOeHUE, GPU3NUECKUE U XMMUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU
MeTaJlJlaMH, KAYeCTBEHHAs peakilisi HAa MHOTOATOMHBIE CIIUPTHI). JleficTBUe Ha OpraHu3M YesoBeka. [[puMeHenne riiepuHa u 3TUICHTJIUKOJISL.

deHou: CTpoeHNE MOJICKYJIbI, (PU3NUYECKUE U XUMHUYECKUE CBOcTBA. TokcuuHOCTh enona. [Ipumenenue penona.

Anpnerunpl U kemowsi. Dopmanbiaerun, aneTaibAETHA: CTpoeHue, (U3NUECKHe U XMMHUYECKHE CBOMCTBA (peakiuu OKHUCICHHUS U
BOCCTAHOBJICHUSI, KAUECTBEHHBIEC PEAKIIUH ), TOJIyU€HHE U TPUMEHEHUE.

OnHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KUCIOTHI: CTpOeHHUe, (PU3NUeCKUue U XUMUYECKHE CBOMCTBA
(cBoiicTBa, oOmme sl Kiacca KHCIOT, peakuusl STepuuKaiuu), moidydeHue u npuMmeHeHue. CreapuHOBask M OJIEMHOBAS KHCIOTHI Kak
MIPEICTABUTEIHN BBICIIMX KapOOHOBBIX KUCIOT. MblIa KakK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JIEHCTBHUE.

Crnoxxnble 2GUpHl KaK TPOU3BOAHBIC KapOOHOBBIX KUCIOT. ['uaponu3 cinoxkubiXx 3¢upoB. Xupsl. ['maponus xupos. [IpumeHnenne xupos.
buonorunueckas posib JKUPOB.

YrneBonel: cocTaB, Kiaccu(UKaius yriieBoAoB (MOHO-, AW- W Toiucaxapuibl). [Jroko3a — mpocTelmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHUS MOJIEKYJbl, GU3MUECKHEe U XUMUYECKHE CBOMCTBa (B3aumojeicTBue ¢ ruapokcuaoM meau(ll), okucienne aMMuayHbIM pPacTBOPOM
okcupa cepedpa(l), BocctaHoBneHUE, OpOKEHHE TIIFOKO3bI), HAXOKICHUE B PUPO/IE, TPpUMEHEHUE, Ononornueckas poib. orocuntes. DpykTo3a
KaK U30Mep IITOKO3BI.

Kpaxman u nemronosa kak npupoaHblie noiuMmepsl. CTpoeHue KpaxMalia ¥ LeJuTro103bl. PU3ndYecKre U XMMHYECKHE CBOMCTBA Kpaxmalia
(ruzmpoiiu3, KaueCTBEHHAs Peakilus C HUOJ0M).



DKCTepUMEHTAIBHBIE METOJbl M3YUEHHUS BEIIECTB M WX NPEBpAICHUN: MpOBeJCHHE, HAONIOACHHE W OMHCAaHUE JIEMOHCTPAIMOHHBIX
OTIBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbIE PEAKIIUU OJTHOATOMHBIX CIUPTOB (OKHUCIeHHe 3TaHoda okcuaoM Meau(Il)), MHOroaToOMHBIX CIUPTOB
(B3aumogeiicTBue rmnepuHa ¢ ruapokcuaoMm meau(ll)), anmpaerunoB (OKucIeHHE aMMUAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpokcuaom
meu(Il), B3anmoseiicTBre Kpaxmalia ¢ M0JI0M ), IPOBEACHIE TPAKTUYECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

PacuérHrle 3amaun.

BbuncneHus mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJMYEeCTBa MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIUU IO
M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 HCXOTHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

AzoTconiepkalme OpraHnyeckre CoeIMHEHUSI.

AMUHOKHCIIOTHI KaKk aM(OTEpHBIE OpraHnyueckue coennuenns. Du3ndeckre u XUMHUYECKUE CBOWCTBA aMHUHOKHCIIOT (Ha TPUMEPE TIUITUHA).
buonornueckoe 3HaueHrE aMUHOKUCIIOT. [ lenTu bl

benku kak mpUpOAHBIE BBHICOKOMOJIEKYJSpHbIE coeAuHEeHHs. llepBuuHas, BTOpHUYHAs M TpeTUYHAs CTPYKTypa OeNKOB. XUMUYECKHE
CBOIMCTBA OEJIKOB: TUPOIIN3, ICHATYPAIIUS, KAUeCTBEHHBIC peaKIIuy Ha OCTIKH.

OKCcrepUMeHTAIbHbIE METOAbl HM3Yy4eHHUs BEIIECTB M MX MpEeBpallleHHil: HaOMI0JeHWE U ONHCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB:
JeHaTypalus OeJIKOB IPU HArPEBaHUH, I[BETHBIE PEaKIUU OEITKOB.

BbicokomolieKyasipHbIE COe TUHEHUS

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYISPHBIX COCIUHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIINH,
cpenHsis MoJieKynsapHas Mmacca. OCHOBHbIE METO/bI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUN — MOJIMMEPHU3aLUs U TOJIMKOH/ICH CaIlHSL.

DKCTIepUMEHTAIBHBIE METOJbl M3y4CHHsS BEIICCTB M WX MPEBPAIICHUI: O3HAKOMIIEHHWE C O0pas3laMu MPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHBIE CBA3H.

Peanuzanust MexXnpeIMETHBIX CBA3CH MPH U3YUEHUH OpraHUYecKoil xumuu B 10 Kacce OCyIIECTBISIETCS Yepe3 HCTOIb30BaHNE KaK 00X
€CTECTBEHHO-HAYUHBIX MMOHATUMN, TaK U TOHATHUH, SBJISIOMIMXCS CUCTEMHBIMHU JJIs1 OTJIEIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOume ecTecTBEHHO-HAyYHbIC TIOHATHUS: SIBICHHE, HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3, KiIaccu(uKaimus,
MIePUOINIHOCTD, HAOMIOICHHE, H3MEPEHUE, IKCIIEPUMEHT, MOJISTHPOBAHUE.

®duznka: MaTepusi, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTeTUYECKUM YPOBEHb, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSHUE
BEIIIECTBA, (PU3NUYECKHIE BETUIHHBI U SMHUIBI UX U3MEPCHHUSL.

buonorus: knetka, opranusm, Ouocdepa, oOMEH BEIIECTB B opraHu3Mme, (OTOCHMHTE3, OMOJIOTMYECKH aKTHBHBIC BemiecTBa (OEKH,
YIJIEBOIBI, KUPBI, (HEPMEHTHI).

['eorpadus: MuHEpATBL, TOPHBIE TTOPOIBI, TOJE3HBIC HCKOMAEMBbIE, TOILIHBO, PECYPCHI.
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TexHonorus: MUIICBBIC NPOAYKTBI, OCHOBBI PallMOHAJILHOI'O IMUTAHWUA, MOKOIIUC CPCACTBA, JICKAPCTBCHHLIC U KOCMCTHUUYCCKHUC ITPCIIAapPaThl,
MaTepUabl U3 UCKYCCTBCHHBIX U CUHTECTUYCCKUX BOJIOKOH.

11 KJIACC

OBLIAA N HEOPTAHUYECKASA XUMUsA

TeopeTnyeckne 0OCHOBBI XUMHUH

XuUMUYECKHi a71eMeHT. AToM. SIpo aToma, U30TOMBL. DIEKTPOHHAs 000JI04YKa. DHEPreTHUECKUE YPOBHH, MOTYPOBHU. ATOMHBIEC OpOUTANIH,
s-, p-, d- anemenThl. OCOOEHHOCTH paclpeesieHns JIEeKTPOHOB MO OPOUTANIAM B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS
KOH(UTYpaIus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommyeckas cucrema xumudeckux snaeMeHtoB J[. M. MennpeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U
[Tepuonnueckoi cucteMbl XuMUYecKux 31eMeHToB J[. . MenzaeneeBa ¢ COBpeMEHHOM T€OpUEd CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIICCTB MO IPYIIaM U MepruoaM. 3HaueHre MepruoIM4ecKoro 3akoHa
B Pa3BUTHUU HAYKH.

CrpoeHue BelecTBa. XUMUYECKas CBA3b. BUAbI XUMHUECKOW CBSI3U (KOBAJICHTHAsl HEMOJIApHAs U MOJIApHAs, MOHHAs, METaJUIMuecKas).
Mexanu3Mbl 00pa30BaHUsI KOBAJCHTHOW XUMHUYECKOW CBs3U (OOMEHHBIH W JIOHOPHO-aKIEeNTOpHBIN). Bomopomnas cBs3b. BalleHTHOCTS.
DneKTpooTpULaTebHOCTh. CTeneHb OKUcaeHUs. IOHBI: KATMOHBI M AHUOHBI.

BemecTBa MOJIEKYASIPHOTO W HEMOJIEKYISIPHOTO CTPOEHHMS. 3aKOH IMOCTOSHCTBA COCTaBa BEHIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA KPUCTAIUIMYECKON PEILETKY.

IlonsiTue o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJIJIOWIHBIE pacTBOPBL. MaccoBast 107151 BELIECTBA B pacTBOPE.

Knaccudukanus Heoprannueckux coequHeHnii. HoMeHknatypa HeopraHn4eckux BeecTB. I 'eHeTnueckas CBsI3b HEOpraHMYECKUX BEILIECTB,
MPUHAATEKANMX K Pa3JIMYHBIM KJIaccaM.

Xumuyeckas peakuus. Kinaccupukanus XMMUYECKUX PEAKIHMH B HEOPraHMYECKOM M OPraHMYECKOM XUMHUU. 3aKOH COXPAHEHUS MAacChl
BEILECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakiuy, e€ 3aBUCUMOCTh OT pa3iIMuHbIX (hakTopoB. OOpaTuMble peakunu. XuMuieckoe paBHoBecre. DaKkTOpbI, BIUAIONIE Ha
cocTosiHre xuMudeckoro paBHoBecus. [Ipunmun Jle [llaTenbe.

OnexTponuTudeckas nucconuanusa. CunbHble W ciaabble 37eKkTpoiuThl. Cpena BOIHBIX PAcTBOPOB BEIIECTB: KHCias, HEWTpasbHasd,
LIEJI0YHAsL.



OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKcrnepUMeHTalIbHbIE METOJIbl M3YYEHHMs BEIECTB U MX MpeBpalleHuil: nemoHcTpauus tadnui «llepuoanueckas cucteMa XMMUYECKUX
snemenToB Jl. . MenneneeBay, u3ydeHue Mojeliell KpUCTAIIIMYECKUX PEIIETOK, HaOII0JeHIE 1 OTTMCaHNe JEMOHCTPALMOHHBIX U JIA00OPAaTOPHBIX
OTIBITOB (Pa3I0kKEHUE MEPOKCHIA BOIOPO/Ia B MPUCYTCTBUU KAaTaIN3aToOPa, ONpeeNIEHUEe CPe/ibl pACTBOPOB BEIIECTB C MTOMOIIBIO YHUBEPCAIBHOT O
WHIUKATOpa, peakiMd HMOHHOro oOMEHa), MpOBEeACHHE MpaKTHUecKod paldoThl «BiusHue pa3nuyHbIXx (AaKTOPOB Ha CKOPOCTh XMMHUECKOU
peakum».

PacuérHble 3anaun.

Pacuérel o ypaBHEHUSIM XUMUYECKUX PEAKIINI, B TOM YUCIIE TEPMOXUMHYECKHE PACYETHI, PACUETHI C UCITOIB30BAHUEM ITOHSITHS «MaccOBast
JI0JIs1 BELIECTBAY.

Heopranuueckasi XuMust

Hemeramnel. [Tonoxenne HemetamoB B Ilepuognyeckoii cucteMe xumuueckux sneMeHToB J[. Y. MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. @U3KMUYECKHE CBOICTBA HEMETAIIOB. AJUIOTPOIHSI HEMETAIJIOB (Ha IpUMepe KUCIopoia, cepbl, pochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAKHEHUIIMX HEMETAJIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ocdopa, yriepoaa U KpeMHUsI) U UX COCTUHEHUN (OKCHIOB,
KHCJIOPOACOEPKAIIMX KUCIOT, BOJOPOJHBIX COSAUHEHUH ).

[IpuMeHeHNE BaXKHEUIIMX HEMETAJIOB U UX COEUHEHUM.

Metamnbl. Tlonoxkenue mertamioB B Ilepuommueckoii cucrteme xumudeckux siaemeHtoB J[. M. MenneneeBa. OcCOOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JI04YeK aTOMOB MeTaiioB. Odume ¢usnyeckue cBoiicTBa MeTauioB. CIijlaBbl METAJUIOB. DIEKTPOXUMHUYCCKUN ST HATTPSKEHUM
METaJLJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATpWUU, KalWii, KalblMi, MarHui, aJIOMUHUH, IMHK, XpOM, >K€JIe30, MEIb) U HX
COEMHECHU.

Oobume crnocoObl MoMy4eHHs MeTaIIOB. [I[ppuMeHeHre METaIOB B OBITY U TEXHUKE.

DKcrnepuMeHTaIbHbIE METOIbl H3YUEHUS BEIECTB U UX MPEBPALLCHUN: H3ydeHUE KOJIEKIINHN « MeTauibl U CIijiaBbhy, 00pa3lioB HEMETAIIOB,
peleHre SKCIEPUMEHTANTBHBIX 33/1a4, HAOIOIEHUE U ONMUCAaHUE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIMBITOB (B3aMMOJIEHCTBUE THAPOKCUIA
AJTIOMHHUS C pAaCTBOPaMU KHUCIIOT U IIEJI0YEH, KAYECTBEHHbBIE PEAKIIMH HA KATHOHBI METAJIIOB).

PacuérHrle 3amaun.

Pacuérel mMacchl BemecTBa MM 00BEMA ra30B IO M3BECTHOMY KOJHMUYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIMX B
peakLMy BelecTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKIUH, €CIH OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMus 4 ’KU3Hb



Ponp xumum B 00ecCrie4eHUH SKOJOTMUYECKOM, SHEPreTHUecKOl M MHILEBOM 0e30MacHOCTH, pa3BUTHUU MeIUIMHBL. [loHATHE 0 HaydHBIX
METO/AX [TO3HAHMS BEILECTB U XUMUYECKHUX PEAKLUU.

[Ipencrapiaenust 00 OONWMX HAYYHBIX MPUHIIMIIAX POMBIIUTICHHOTO MOJyYeHHs BRXKHEHIINX BEIIECTB.

UYenoBek B MUPE BELIECTB M MATEPHUAJIOB: BaKHEHIIME CTPOUTENIbHBIE MaTEpUasbl, KOHCTPYKLMOHHBIE MaTepHasbl, KPaCKH, CTEKIIO,
KepaMHuKa, MaTepuaJlbl JUIsl 3JIEKTPOHUKH, HAHOMAaTepHaJIbl, OpraHMuECKHUe U MUHEPaJIbHbIE Y100peHusl.

XuMmus 1 370pOBbE YENIOBEKA: MPaBUiIa UCIIOJIB30BAHMS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MacHOr0 UCIOIb30BAHUS MPENapaToB
OBITOBOW XMMHUH B TIOBCEAHEBHOM )KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXNpeAMETHBIX CBA3EH MPH U3y4eHUH OO0ILel U HeopraHndeckoi xumun B 11 ki1acce ocymiecTBiIsieTCs yepe3 UCIOIb30BaHNE
KaK OOIMX €CTECTBEHHO-HAYYHBIX NOHATUN, TaK W NOHATUMN, SBIAIOUMXCS CUCTEMHBIMH Ul OTJEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYyYHOI'O
LUKJIA.

OOnme ecTecTBEHHO-HAyYHbIE MOHATHUSA: HAy4HBIH (pakT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIHM3, CHHTE3, KJIACCU(PUKALHUS, TEPHUOJUIYHOCTD,
HaOJI0ICHNE, IKCIIEPUMEHT, MOJICIIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

dusnka: mMaTepus, SHEPIus, Macca, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, MOH, M30TON, PaJUOAKTUBHOCTb, MOJIEKYJA, YHEPreTUYECKUN
YpPOBEHbB, BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHHIE BEIeCTBa, (PU3NYECKUE BETMUYUHBI U €IMHULIBI UX H3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTemMa, buocdepa, Makpo- ¥ MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpPraHU3MeE.

I"'eorpadus: MuHepasl, TOPHbIE TOPO/IbI, IIOJE3HbIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

Texnosnorus: XuMHUYECKas IPOMBIIUIEHHOCTb, METAJULYprus, IPOU3BOJICTBO CTPOUTEIBHBIX MaTEpPUAIIOB, CEIbCKOXO3SMCTBEHHOE
IIPOU3BOJICTBO, MUILEBAs MTPOMBIIUIEHHOCTb, (hapMalleBTHYeCKasi IPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHUECKUX NPENapaToB, IPOU3BOACTBO
KOHCTPYKLIMOHHBIX MAaTEPHUAJIOB, 3JIEKTPOHHAS [IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



2. IINTAHUPYEMBIE PE3YJIBTATHI YUYEBHOI'O IIPEIMETA XUMUSA ( BA3OBBIN YPOBHD)
JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS OOYYaOIIMMHCS MPOTPAaMM CPEIHETO OO0IIero oOpa3oBaHUs
(JIMYHOCTHBIM, METANpPEeIMETHBIM U TpeAMETHbIM). HaydHOo-MeToanueckoil OCHOBOW i pa3pabOTKH IUTAHHPYEMBIX Pe3YyJIbTaTOB OCBOCHUS
MPOTpaMM CpeIHEro o0Iero 0opa3oBaHus SBISIETCS CUCTEMHO-IEATEIbHOCTHBIHN MTOIXO/.

B cooTBeTCTBUH € CUCTEMHO-AEATENIbHOCTHBIM MTOAX0A0M B CTPYKTYPE JTMYHOCTHBIX PE3YAbTATOB OCBOCHUS MTPEAMETa « XUMUS» Ha YPOBHE
cpenHero odIero 0opa3oBaHus BIICICHBI CIEIYIONME COCTABISIONIME:

OCO3HAaHHME OO0YYaIOIMMUCS POCCUHUCKONW TIpaKJaHCKOM MAEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOIIpeIeTICHUIO;

HaJU4he MOTHBAIINY K O0yICHHUIO;

LeJICHAIPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJAECHUM JTMYHOCTH HA OCHOBE KJIIOYEBBIX IIEHHOCTEM M MCTOPUYECKUX TpaauLUil 0a30BOi
HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMXCSI PYKOBOJICTBOBATHCS B CBOEH JCSITEIBHOCTH I[€HHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
MPUCYIIMMU 1IEIOCTHON CHCTEME XMMUYECKOTO 00pa30BaHus;

HaJM4Ke IPaBOCO3HAHUS KOJIOTUYECKON KYIbTYPhl U CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH )KHU3HEHHbIE TITaHbI.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUsS) JOCTUTAIOTCS B EIUHCTBE Y4EOHONH M BOCHMUTATEIBHOW JESATEIBHOCTH B
COOTBETCTBUU C T'YMAaHUCTUYECKUMH, COI[MOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH M HJA€allaMU POCCHUMCKOTO TpakIaHCKOTrO
oO0ITecTBa, MPUHITHIMU B OOIIECTBE HOPMAaMHU U TMPaBUJIAMHU TOBEACHHS, CIOCOOCTBYIONIMMHU MPOIECCaM CaMOMO3HAHUS, CAMOPA3BUTHS U
HPaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTHU OOYJAFOIIMXCSI.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» OTpakaloT CHOPMHPOBAHHOCTH OMNBITA MO3HABATEIBHOW W IPAKTUUYECKOMN
JEeSTEIIbHOCTU 00YJaIONMXCs 110 Peasi3allii IPUHSITHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOr0 BOCIUTAHUS:

0CO3HaHMS 00YJAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00A3aHHOCTEH, YBaXKEHHUSI K 3aKOHY U ITPABOIOPSIIIKY;

MIPEICTABICHUS O COLUATBLHBIX HOPMAaX U MPaBUIIAX MEXKIMYHOCTHBIX OTHOIIICHUH B KOJIJIEKTHUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOU NESATENBHOCTH MPU CO3/JaHUM y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX U MO3HABATENbHBIX 3a/1a4,
BBIIOJTHEHUU XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY M apryMEHTHI IPYTUX MpPHU aHAIM3E Pa3IMYHBIX BUJOB Y4eOHOU
NesITeNIbHOCTH;



2) IaTPHOTHYECKOr0 BOCTINTAHMS:

LIEHHOCTHOT'0 OTHOIIEHUSI K UCTOPUYECKOMY U HAyYHOMY HaCJIEHI0 OT€UECTBEHHOM XUMUM;

YBaXXCHH K IPOLECCCY TBOPUYCCTBA B obmnactu TCOPUHU U NPAKTUUCCKOTO IPUMCHCHUA XUMHUH, OCO3HAHUSA TOTO, UTO JOCTUKCHUA HAYKH CCTh
pe3ynbTaT AIUTENbHBIX HAOMIOJCHHH, KPOIOTIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, IIOCTOSHHOTO TPY/a YYEHBIX U IPAKTUKOB;

WHTEpeca U MO3HABaTEIbHBIX MOTHBOB B MOJYYCHUU W TOCIEIYIOIEM aHaln3e WH(POpMAIMU O TIEPEAOBbIX TOCTHIKCHHUSIX COBPEMEHHON
OTE€YECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHHUS

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYAIlMH, CBS3aHHBIE C XMMUYECKUMH SBICHUSIMH, ¥ MPUHUMATh OCO3HAHHBIC PEINCHHS, OPHCHTUPYSICh HA
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IOBEJCHHE M IMOCTYINKH CBOMX TOBapHILEH C MO3UIMNA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHHE
IIOCJIEACTBUM 3TUX ITOCTYIIKOB;

4) popMupoBaHHs KYJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEW 3J0pOBOTO M 0O€30MacHOro o0pasza >KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(U3HUYIECKOMY U TICUXUIECKOMY 3/I0POBBIO;

coOroieHHsl IpaBuJiI 6e30MacHOro oOpalleH s ¢ BEEeCTBaMU B ObITY, TOBCEIHEBHOM KU3HU U B TPYJOBOH AESITEIbHOCTH;

MOHUMaHHUs LIEHHOCTH TMPaBUJ MHAUBHAYAJbHOTO M KOJJIEKTMBHOIO 0€30MacHOrO MOBEACHUS B CUTYALUSX, YIPOXKAIOIMX 3I0POBBIO U
JKU3HHU JIIOACH

OCO3HAHMS MOCJIEICTBUIN U HEMIPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOToIsl, HAPKOTUKOB, KypeHHS);

5) Tpy10BOr0 BOCHIMTAHUA:

KOMMYHUKATHBHOW KOMIIETCHTHOCTH B Y4E€OHO-UCCIIEIOBATEIbCKON ACITETFHOCTH, OOIMIECTBEHHO MOJIE3HON, TBOPUECKON M JPYrHX BUJIAX
NeSITeNIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y9aCTHE B PEIICHUH MPAKTUYECKUX 33/1a4 COLUATLHON HAITPABIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);

HWHTEpeca K MPaKTUYECKOMY U3YICHHIO TTPOo(deccrii pa3InyHOTO pOoja, B TOM YUCIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUS K TPYAY, JIOISAM TpyJa U pe3ylnbTaTaM TPYIOBON IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHIMBHIYaJIbHOM TPaeKTOpUM oOpa3oBaHUs, Oyaymiel mpodeccuu M peanu3aluud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB € YYETOM JINYHOCTHBIX MHTEPECOB, CTOCOOHOCTEH K XMMUU, HHTEPECOB U MOTpeOHOCTEH 00I1IeCTBa;

6) 7K0JI0rHY€eCKOIr0 BOCTIMTAHUA:

9KOJIOTHYECKH 11eJIecO00pa3HOro OTHOIICHUS K MPUPOJIC, KaK HICTOYHUKY CYIIIECTBOBAHUS )KH3HU HA 3eMJIe;
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MOHMMAaHMs TJI00AJBHOTO XapakTepa 3KOJOTHYECKHX MpOoOJeM, BIMSHHUS HKOHOMUYECKHX IPOLIECCOB HA COCTOSHUE TNPUPOAHON HU
COLUAIBHOM CPEJIbL;

0CO3HAHUS HEOOXOJMMOCTH UCIIOJIB30BAHMS JOCTHKCHUM XUMUU JIJIsl PEILIeHUs] BOIIPOCOB PAllMOHAIBLHOTO IPHPOIOTIONB30BaAHUS;

aKTUBHOTO HEMPUATUS JCHCTBHM, NMPUHOCIIMX BpEA OKpYXKAloIled HPUPOTHOW Cpeiie, YMEHHs MPOTHO3HPOBATH HEOIAronpusTHbIC
HKOJIOTHYECKHUE TOCIEACTBHS MPEAIPUHIMAEMBbIX IeHCTBUN U MPEJOTBPAIATh UX;

HaJU4Msl Pa3BUTOrO JKOJOTMYECKOTO MBILUIEHUS, SKOJOTUYECKON KYNIbTYpHI, OIBITa ACSITEIBHOCTH 3KOJOTMYECKON HANpaBIECHHOCTH,
YMEHHUSI PYKOBOJCTBOBaTbCSI MMHU B I103HABATEIIbHOM, KOMMYHUKATUBHOW W COLMAIBHON IpaKTUKE, CHOCOOHOCTH W YMEHHUS AKTHUBHO
MPOTUBOCTOSTH UICOJIOTHH XeMopoouu;

7) e HHOCTH HAYYHOI'0 TO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

MOHUMaHUs creuu(PUKH XUMUU KaK HayKHd, OCO3HaHMS €€ ponu B (OPMUPOBAHMH PALMOHAIBHOIO HAYYHOTO MBIIUICHHUS, CO3/JaHUU
[IEJIOCTHOTO TPEJACTABICHUS 00 OKpYXKalollleM MHUpe KaK O €JUHCTBE MPUPOIBI M YEJIOBEKAa, B MO3HAHWU MPUPOIHBIX 3aKOHOMEPHOCTEH H
peIeHNH ITpobieM COXpaHEeHHs TPUPOJIHOTO PAaBHOBECHS;

yOeXIEHHOCTU B 0COO0M 3HAUMMOCTHU XUMUU JUI COBPEMEHHON IUBUIIU3ALMH: B €€ TYMaHUCTUYECKON HAIMIPaBICHHOCTU U BaYKHOU POJIU B
CO3aHUU HOBOW 0a3bl MaTepHAIbHOW KYIbTYpPBL, PEIICHUM TJOO0AJBHBIX MpPOOIEeM YCTOWYMBOIO pa3BUTHS YEJOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOH, MUIIEBOIM 1 SKOJIOTHYECKON 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECTICUeHUH YCIOBUN YCTIEIHOTO TPyJda U SKOJOTUYECKU
KOM(OPTHOM )KU3HU KAXKJIOTO WiIeHA OOIIeCTBa;

€CTECTBEHHO-HayYHON TPaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB IO3HAHMS, MCIOIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONIb30BATh IMOJy4yaeMble 3HAHUS JUIsl aHaln3a M OOBSICHEHUS SBJICHUN OKPYXKAIOLIET0 MUPAa U MPOUCXOIANMX B HEM M3MEHEHHM, yMEHUS
JenaTh 000CHOBAaHHBIC 3aKJIFOUEHHS HA OCHOBE HaYUHBIX (PaKTOB M MMEIOILMXCS JaHHBIX C IIEBI0 TOTYUYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO UCIIONIB30BAaTh XMMUYECKUE 3HAHUSA [T PEUICHUS TPOOIeM B PeabHBIX KU3HEHHBIX CUTYALIUAX;

MHTEpeca K O3HAHUIO U HCCIIEIOBATENbCKON ACSITENIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY O00pa30BAHMIO U CaMOOOpPA30BAHMIO, K AKTUBHOMY IOJY4EHHIO HOBBIX 3HAHUH 11O XUMUH B
COOTBETCTBUU C )KM3HEHHBIMU MTOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSIM TPyZa B Pa3auyHbIX chepax mpodecCuOHATBHON NeSITSIIBHOCTH.

METANPE/IMETHBIE PE3YJIbTATBI

MeranpeameTHbIe pe3ybTaThl OCBOCHUS yIeOHOTo IpeMeTa « XUMHUs» Ha YPOBHE CpeHEro o0IIero 00pa30BaHMsl BKIIOYAIOT:
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3HAUYMMBbIE i1 (OPMHUPOBAHHUS MHUPOBO33PEHHUS] OOYJAOMMXCS MEXKIUCHUILTMHAPHBIE (MEXIPEIMETHBIE) OOIIeHaydYHbIe TOHSTHS,
OTpaKaOIIME IEJOCTHOCTh HAYYHOW KapTUHBI MHpa U CIEIU(HUKY METOJOB MO3HAHMS, HCIOJb3YEeMbIX B €CTECTBEHHBIX Haykax (Marepws,
BEIIIECTBO, DHEPTUs, SIBICHUE, MPOIECC, CHCTeMa, HaydyHbId (HaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICJIOBAaHHE,
HaOII0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIC Yy4eOHbIC JeicTBHS (TTO3HABaTEIbHBIE, KOMMYHHKATHBHBIC, PETYIATHBHBIC), oOecrneunBaionme (GpopMHUpOBaHUE
(YHKITMOHAIEHON IPaMOTHOCTH U COITUATTBHON KOMIETEHIINH 00YyJaIOIIXCS;

CIIOCOOHOCTh OOYYAIOUMXCS MCIIONIh30BATh OCBOSHHBIE MEXAUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC y4eOHBIC
JIEWCTBYS B O3HABATEIBHON U COLIMATIbHOM MTPAKTUKE.

MeranpeaMeTHble Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCANbHBIMH YYCOHBIMH I1O3HABATEILHBIMH, KOMMYHHKATHUBHBIMU H
PETYISSTUBHBIMU JICHCTBUSMH.

OBJaieHHe YHUBE PCAJILHBIMHU YUY€ OHBIMHM NO3HABATEJIbHBIMH e HCTBUSIMHU ¢

1) 6a30Bble JIorHYecKue AelicTBUS:

CaMOCTOSITEILHO (DOPMYIUPOBATH M aKTYAIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBaTh;

OTpENeNATh 1IN JEATCIbHOCTH, 3a/laBas IapaMeTpbl W KPUTEPUH HUX JOCTH)KCHHUS, COOTHOCHUTH pE3ylbTaThl IEATEIBHOCTH C
ITOCTaBJICHHBIMH IEISAMU;

HCIIOJIb30BaTh P OCBOSHHUH 3HAHUK MPUEMBI JIOTHUYECKOTO MBIIUICHHS — BBIICIISATh XapaKTepHBIC TPU3HAKHN OHATHN U YCTaHABIUBATh UX
B3aMMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIME MOHSITHS ISl OOBICHEHUS OTACIBHBIX ()aKTOB U SIBIICHUI;

BBIOMPATHh OCHOBAHUS M KPUTEPUH JUI KIIacCU(DHUKAIIUY BEIIECTB U XUMHUECKUX PEaKIIUii;

yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIE CBA3H MEXKIY N3y9acMbIMU SBICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYKICHUS (MHIYyKTHBHBIC, ICIyKTHUBHBIC, IO AHAJOTHH), BBIIBISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B
paccMaTpUBAEMBIX SBICHUSX, (POPMYIHUPOBATH BHIBOABI H 3aKIIOUCHUS;

MPUMEHSATh B TIPOIECCE IIO3HAHUS, HCIOJB3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOCIH, MPEoOpPa30OBbIBATH MOCIHHBIC
MPEACTABICHUSI — XUMUYECKUN 3HAK (CHMBOJ) DJIEMEHTa, XUMHUUYecKas (opMmyla, ypaBHEHHE XUMUYECKON pEakiuu — MpH PEIieHUU y4eOHBIX
MMO3HABATENBHBIX M TPAKTUYCCKUX 3a7ad, MPUMEHATh HAa3BAaHHBIC MOJICIbHBIE MPEACTABICHUS ISl BBIIBICHHS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKITHH.

2) 6a3oBble HCCJIeA0BaTeIbLCKHE I CTBUS

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO MMO3HAHMS BEIIECTB U XUMHUYCCKHUX PEAKIIHIA;

(hopMyIMpPOBATh IEJIH U 33141 UCCIISIOBAHUS, HCTIOJIb30BAaTh MTOCTABICHHBIE U CAMOCTOSTEILHO CHOPMYITMPOBAHHBIE BOIIPOCHI B KAYECTBE
WHCTPYMEHTA MIO3HAHUS U OCHOBBI [T (DOPMHUPOBAHUS TUTIOTE3BI TTO TPOBEPKE MPABIIIBHOCTH BBICKA3BIBAEMBIX CYXKICHHIA;
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BJIAACTb HABBIKAMH CaMOCTOSATCIBHOIO0 IUIAHUPOBAHUA W MPOBCACHUSA YUYCHUUYCCKUX OSKCICPHUMCHTOB, COBCPHICHCTBOBATH YMCHMHA
Ha0/II01aTh 3a XOJIOM IIPOIlecca, CaMOCTOSTENbHO MPOTHO3MPOBATh €ro pe3ynbTar, (popMynHpoBaTh OOOOILIEHUS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS, COCTABIATH 000CHOBAHHBIN OTUYET O MPOJIEIaHHOM paboTe;

npuoOpeTaTh ONBIT YYCHHUYECKOH MCCIeNOBATEIbCKOW W TPOEKTHOW JESTeIbHOCTH, MPOSABIATH CHOCOOHOCTH W TOTOBHOCTH K
CaMOCTOATEILHOMY TOMCKY METO/I0B PELICHUs MPAaKTUUECKUX 3a/1a4, TPUMEHEHHIO Pa3INYHbIX METO0B O3HAHUS.

3) padora ¢ uHpopManuei:

OpPHEHTHPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (HaydyHO-NOMYJSpHAs JHUTEpaTrypa XMMHUYECKOTO COAEp)KaHUS, CIpPaBOYHBIC
nocobusi, pecypchl MHTepHeTa), aHaIM3UpOBaTh HHGOPMALMIO PAa3IMYHBIX BUIOB U (GOpPM MPEICTABICHUS, KPUTHUYECKU OIICHUBATH €€
JOCTOBEPHOCTH M HEITPOTUBOPEUHNBOCTH;

(bopMynupOBaTh 3aPOCHl U MPUMEHSTH pa3InYHbIe METO/IbI TPU MOUCKE U 0TOOpe MH(GOPMALIHK, HEOOXOUMOM [T BHITOTHEHUS y4eOHBIX
3aJ1a4 ONpPeACIEHHOTO THTIA;

pUOOPETATH ONBIT UCIOIB30BaHUS HH()OPMALIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BbIOMpATh ONTUMaIbHYIO (opMy TpeAcTaBieHUs WHPOpMAIUKU (CXeMBbl, TpadUKH, JUarpamMMbl, TaOIUIbl, PUCYHKH U
Jpyrue);

MCIIOJIb30BATh HAYYHBIH S3bIK B KaYECTBE CPE/ICTBA MPH paboTe ¢ XMMHUECKOI HH(pOpMaIeii: IPUMEHATh MEKIIpeIMETHBIE ((pu3nueckue u
MaTeMaTUYeCKHe) 3HAKH U CUMBOJIBI, (HOPMYJIbl, a00OpeBHATYphI, HOMEHKJIATYPY;

UCIIO0JIb30BATh U MPe0Opa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATTISITHOCTH.

OBJaeHNe yHHBEPCAJILHBIMH KOMMYHUKATUBHBIMHU /i€ HCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ AWajora W/WiIM JUCKYCCHM, BBICKAa3bIBaTh HIEH, (HOPMYIHPOBATH CBOU
pCAIOKCHUA OTHOCUTCIIBHO BBIITOJTHCHU A Hpe,Z[JIO)KeHHOI\/'I 3aJa4u,

BBICTYIIATh C HPGSGHTaHHGﬁ PE3YJIbTATOB MO3HAaBaTEILHOU ACATCIBHOCTHU, TOJTYUYCHHBIX CAMOCTOATCIIBHO NI COBMCCTHO CO CBEPCTHUKAMU
MIPU BBITOJIHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTUUECKONH pabOoThI IO UCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, pean3aluu yueOHOro
npoeKkTa U GOpPMYIMPOBAThH BBIBOJBI IO PE3yJbTaTaM MPOBEIEHHBIX UCCIIEIOBAHUN MyTEM COTJIacCOBaHUS MO3MUIIMI B X0/1€ 00CYKACHUS U OOMEeHa
MHCHUAMU.

OBJaeHMe yHUBEPCAJIBLHBIMH PeTryJIITHBHBIMY 1€ HCTBUSAAIMM

CaMOCTOATCIIbHO IIJIAHUPOBATH U OCYHICCTBIIATH CBOXO IO3HABATCIIBHYIO JCATCIbHOCTD, OITPCACIIAA eé [ejim 1 3a1a4, KOHTPOJUPOBATE U I1O
Mepe HEeOoOXOIMMOCTH KOPPEKTHUPOBATh MpesiaraéMblil allrTOPUTM JEHCTBUM NMPHU BBHIOJHEHUH YU€OHBIX M UCCIEI0BATEIbCKUX 3a/1a4, BEIOMPATDH
HauOosnee 3 PeKTUBHBIN CIOCOO UX peleHUs ¢ YIETOM IMOIy4EHHUsI HOBBIX 3HAHUM O BEILIECTBaX M XMMUYECKUX PEaKLUsIX;

OCYILIECTBIATH CAMOKOHTPOJIb CBOSH JESITEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKHU.
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INPEJMETHBIE PE3YJIBTATBI
10 KJIACC

IIpenMeTHbIe pe3yapTaThl OCBOEHUS Kypca «OpraHndeckas XUMHsD OTPaXKaroT:

C(OPMHUPOBAHHOCTh IPEJICTABICHUN O XUMHUYECKOM COCTaBISIIONIEH €CTECTBEHHO-HAy4HOH KapTHUHBI MHMpA, POJIM XUMHUHU B MO3HAHUU
SABJICHUA TPUPOIBI, B (POPMHUPOBAHUU MBIIUICHUS U KYIbTYpPbl JHYHOCTH, €€ (YHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM Ui pelieHUs
MPAKTUYECKHX 33124 U SKOJIOTHUYECKH 0OOCHOBaHHOTO OTHOILIICHUS! K CBOEMY 3/I0POBBIO M MIPUPOIHOM Cpeie;

BIIaJICHHE CHUCTEMOM XMMMUYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJIATAIOUIME MOHATUSA (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPHUIATEIFHOCTh, XHMUYECKast CBSA3b, CTPYKTYpHast (hopMysa (pa3BEpHyTas U COKpaLEHHAs),
MOJIb, MOJISIPHAs Macca, MOJIAPHBIN 00BEM, YIIIepoHbIi cKesleT, PyHKIMOHAIbHAS IPYIa, paJnuKall, U30MEpHs, H30MEpPbl, TOMOJIOTHUECKUHN P,
TOMOJIOTH, YIJIEBOJOPOJbl, KUCIOPOA M a30TCOJAEpKAIME COEAMHEHUs, MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIIMHEHHUsI); TECOPUU U 3aKOHBI (TEOpHsl CTPOEHMS OpraHnueckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3BIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHMS, JIS)KALME B OCHOBE MOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBICHUH, (PaKTOIOTNYECKUE CBEJICHUSI O CBOMCTBAX, COCTABE, NOJYYEHUHU U 0€30IaCHOM HCI0JIb30BAaHUM BaKHENIIMX OPraHUYEeCKHUX
BEILECTB B OBITY U MPAKTHYECKOH IeATEIIbHOCTH YEIOBEKA,;

COPMHUPOBAHHOCTh YMEHHMM BBIABIATH XapaKTepHble MPU3HAKM [OHATHH, YCTaHaBIMBATh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MMOHATHS IIPU ONIMCAHUH COCTaBa, CTPOCHHUS U IIPEBPAILEHUN OPraHNYECKUX COSANHEHU;

c(OPMUPOBAHHOCTh YMEHUN HCIIONb30BaTh XUMUYECKYI0 CHUMBOJIMKY JUIsl COCTABJICHHS MOJEKYIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAIIEHHOM) (pOpMya OpraHMYECKUX BELIECTB M YPAaBHEHMM XMMHUUYECKUX PEaKIMM, N3roTaBIMBAaTh MOJIEIN MOJIEKY] OPraHMYEeCKHX BELIECTB
JUI WUTIOCTPALUU UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHMI YCTaHABIMBATH NPUHAIICKHOCTh HM3YyYEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTaBy M CTPOCHHUIO K
OIpesieIEHHOMY KJaccy/TpyIie COeqUHEHUH (yrieBOJOPOAbL, KHCIOPOJ U a30TCOAEPKALIME COETMHEHMS], BHICOKOMOJIEKYIISIPHBIE COCTUHEHMS),
JaBaThb MM Ha3BaHMs 1o cucremarndeckol HoMmeHkinatype (IUPAC), a Takke NpUBOAUTH TPUBHAIBHBIE HA3BaHMS OTIEIbHBIX OPraHUYECKUX
BEIECTB (3THJICH, MPOMMIICH, alleTUJICH, 3TUJICHINIUKOIb, TTUIEPUH, (eHolN, (opMalbAeru/, aleTaabAerul, MypaBbuHas KHCIIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAsk KUCJIOTA, CTeapUHOBAsI KMCIIOTA, INII0K03a, (PpYyKTO3a, Kpaxmal, HeJI103a, INHIHH);

c(OPMUPOBAHHOCTH YMEHUS ONPECIIATH BUABI XUMHUECKOH CBA3U B OPraHUYECKUX COSAMHEHUAX (OIMHAPHBIEC U KPaTHBIE);
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c(OpPMHUPOBAHHOCTh YMEHHsI MPUMEHSATH MOJIOKECHHS TEOPHH CTPOEHHUs opraHudeckux BemecTB A. M. ByrnepoBa mis oObsCHEHHUS
3aBHCHUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpaHEHHU s MaCChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3MUECKHE U XUMHUYECKHE CBONCTBA THIHYHBIX MPEACTABHTEIICH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, dTaH, dTUJICH, IPOIUIIEH, alleTulieH, OyTaaueH-1,3, metmnOyraauen-1,3, 6eH3071, METaHO,
3TaHOJI, ATUJIEHTINKOb, MNIMLEPUH, (EHOJ, aleTalbIeria, MypaBbiHas U YKCYCHAsl KUCJIOTHI, IIII0K03a, KpaxmaJl, 1eJIIi0103a, aMUHOYKCYCHAsI
KHCJIOTA), WJUTFOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXIy HUMHU YPAaBHEHHSIMHU COOTBETCTBYIONIMX XMMHUYECKUX PEAKIHUA C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUsI XapaKTepH30BaTh HMCTOYHHKH YIJIIEBOJOPOJHOTO ChIPhs (HEe(Th, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE IMPOIyKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIYMCICHUS] IO XUMHUUYECKUM YpaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA
WJIM TIPOJYKTA PeaKIMu [0 U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJHOTO M3 UCXOJHBIX BELIECTB MM MPOJYKTOB PEaKIIUH);

c(OpMHUPOBAHHOCTh YMEHUH BJIAJIeTh CHCTEMOW 3HAHUW OO0 OCHOBHBIX METOJAaX HAyYHOTO IO3HAHWS, HCIOIb3YeMbIX B XUMHUU IpU
M3YYEHUHU BEIIECTB U XUMHUYECKUX sIBICHU (HaOII0eHIe, U3MEPEHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE ), UCIIOIb30BATh CHCTEMHbBIE XUMUYECKHE
3HAHUS U IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTH YMEHUH COONIOIATH MPaBHJIa TIOJIB30BAHUS XUMHUUYECKOM TOCYI0H 1 1ab0opaTOpHBIM 00OPYIOBAaHUEM, a TaKXKe paBuJia
oOpallleHHsI C BeIleCTBAMH B COOTBETCTBUU C MHCTPYKIIMSMHU IO BHIMOTHEHHUIO 1a00paTOPHBIX XUMUUYECKHUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHHMM IUIAHUPOBATH U BBINOJHATH XUMHUYECKUN HKCIEPUMEHT (MpPEBpallleHHs] OpPraHMYeCKHUX BEIIECTB MpHU
HarpeBaHWM, TOJyYCHUE OJTHIICHA W HU3Y4EeHHUE €ro CBOWCTB, KAYECTBCHHBIC PEAKIMU OPraHMYECKUX BEIICCTB, JCHATypalus OCIKOB Mpu
HarpeBaHUHU, IBETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBHU C MPaBUJIAMH TEXHHKH 0€30MMaCHOCTH MPHU OOpaIleHUH C BEIECTBAMHU M JIA00PATOPHBIM
00OpyIOBaHUEM, WPEICTABIATH PE3YIbTaThl XHMHUUYECKOTO OJKCIEpUMEHTa B (OpMe 3amucy ypaBHEHUH COOTBETCTBYIONMX pPEAKIUNA U
(hopMyIUpOBaTh BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUIN KPUTHUYECKH aHAJIM3UPOBATH XMMUUYECKYI0 MH(POpPMAIHUIO, MOIy4aeMyl0 U3 pa3HbIX UCTOYHUKOB (CpeicTBa
MaccoBoil nHpopmaiuu, MUHTepHET U APYTux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IATh MPaBUiIa SKOJOTHYECKH IIeJIeCO00Pa3HOT0 MOBEICHUS B OBITY U TPYJAOBOM JIEATEIBHOCTH B IIEIISIX
COXpaHEHHUS CBOETO 3[I0POBbSI U OKpYXKAIOLeH MPUPOJIHOM Cpebl, 0OCO3HABATH OMACHOCTH BO3JEUCTBUSI HA KUBbIE OPraHU3MBbI OMpPEACTEHHBIX
OpPraHMYECKUX BEIIECTB, MOHMMAas cMbIca nokasarens [1JIK, moscHaTh Ha mpuMepax crmocoObl YMEHBIIEHUS W MPEAOTBPAIICHUS] UX BPEIHOTO
BO3JICICTBUS HA OPraHU3M YEJIOBEKa;

Uig o0yJaromMXcsi ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSAMHU 3JI0POBBSI: YMEHUE NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOax
MMO3HAHMUSI BEIIECTB U XUMUYECKUX SBIICHUM;

14



JUISL CIETIBIX M CIA0OBHAAIMX O0yJArONIMXCs: YMEHHUE HCIOIb30BaTh pelabeHO-TOUCUHYIO cucTeMy oOo3Haduenuit JI. Bpains mis 3anucu
XUMHUYECKHX (OPMYIT.

11 KJIACC

[IpeameTHbIe pe3ylbTaThl OCBOCHUA Kypca «O0mas 1 HeopraHu4ecKast XUMHsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEICTABICHUN: O XMMHUYECKOH COCTaBISIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, POJIM XUMHH B MO3HAHUU
SBJICHUW TPUPOAbL, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPhl JINYHOCTH, €€ (YHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAMMOW Ui pEIleHUS
MPAKTUYECKHX 33124 U SKOJIOTHUYECKH 0OOCHOBAaHHOTO OTHOIICHUS! K CBOEMY 3/I0POBBIO M MPUPOIHOM Cpeie;

BJaJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIAralonye MOHATUS (XUMUYECKUM 3JIEMEHT, aTOM, U30TOIl, S-, P-,
d- snexTpoHHBIE OpOMTAIN aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSPHBIM 00BEM, BaJ€HTHOCTb, 3JIEKTPOOTPULIATETFHOCTD, CTENIEHb OKHCIICHUS,
XAMHUYECKasl CBsA3b (KOBaJEHTHAas, MOHHAs, METAJUIMYecKasi, BOJAOPOJHAsA), KPUCTAJUIMYECKAsT PelETKa, TUIIbl XUMUUYECKUX Peakluii, pacTBop,
3JIEKTPOIUTHI, HEANEKTPOJIUTHIL, JIEKTPOJUTHYECKAS TUCCOLMALUs, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMUUYECKON PEAKLINH, XUMUUYECKOE
PaBHOBECHE); TCOPUH M 3aKOHBI (TEOPHS DJICKTPOIUTUUECKOMN TUCCoMaIuu, iepuoandeckuii 3akon J1. M. MenaeneeBa, 3aK0H COXpaHEHHS MaCChI
BELIECCTB, 3aKOH COXPAHEHUsS W IMPEBpALICHUS HHEPIUU IPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUM S3bIK XUMHH,
MHUPOBO33PEHUECKHE 3HAHNU S, JIS)KAIME B OCHOBE MOHUMAaHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHYECKUX SBICHUM, (PAKTOIOTHYECKHE CBEJICHU S O
CBOMCTBAX, COCTaBe, MOJIYYEHUH U 0€30MaCHOM HCIOJIb30BaHUM BaKHEWIIMX HEOPraHWYECKUX BEILIECTB B OBITY M MPAKTUUYECKOHN NIEATEIbHOCTU
YeJI0BEKA;

chOpMHUPOBAHHOCTh YMEHUN BBUBIATH XapaKTEpHbIE MPU3HAKU TMOHATUN, YCTaHABIMBATh WX B3aUMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOLIME MOHATHUSA IIPU ONMCAHNN HEOPTraHMYECKUX BEIIECTB U X NIPEBPALLCHU;

c(OPMUPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJISI COCTaBlIeHUs (OPMYNT BEIECTB M ypPaBHEHUN XUMHUYECKUX
peakiuii, cucrtematuueckyto HomeHknaTypy (IUPAC) w TpuBmanbHble Ha3BaHUS OTACIBHBIX HEOPTaHMYECKHUX BEIICCTB (yrapHbIi Tas,
YIJIEKUCIIBIN Ta3, aMMHaK, raliéHasi U3BECTh, HEraliEHas U3BECTh, MUTHEBAs COMIA, TUPUT U IPYTHUE);

c(OPMHUPOBAHHOCTH YMEHUH ONPEAEIATh BAJIEHTHOCTh M CTENIEHb OKUCIICHHS XUMHUYECKHUX JIEMEHTOB B COCJMHEHHSIX Pa3IMYHOIO COCTaBa,
BUJI XUMHUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAsS, METaJUINYeCcKasi, BOJOPO/IHAS) B COCIMHEHHUSIX, TUI KPUCTAUIMUYECKOW PEHIETKU KOHKPETHOTO
BeIlECTBA (aTOMHAas1, MOJICKYJIsipHAsi, MOHHAS, METAJUIMYECKas ), XapaKTep CPeJibl B BOJHBIX PACTBOpPaX HEOPraHMYECKUX COEAMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABINUBATh MPUHAIIC)KHOCTh HEOPTAHUYECKHUX BEIIECTB MO UX COCTABY K OINpeAeIEHHOMY Kilaccy/TpyIie
COEIMHEHHUH (ITPOCThIE BEIECTBAa — METAJIbI U HEMETAJIIbl, OKCU/IbI, OCHOBAaHUS, KUCIIOTHI, aM(OTEpHbIE THIPOKCHIbI, COJIH);
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c(OpMHUPOBAHHOCTh yYMEHHMH pacKphIBaTh CMBICT mepuoanudeckoro 3akona JI. WM. MenneneeBa W JEMOHCTPUPOBAaTH  €ro
CUCTEMAaTU3UPYIOILLYIO, OOBSICHUTENbHYIO H MPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB XMMHYECKUX 3JeMeHTOB 1—4 mepuonos Ilepuoamueckoit
CHCTeMBbl XMMHUYECKUX 3eMeHToB J[. 1. MenneneeBa, UCIONB3yS MOHATHUS «S-, p-, d-2JIEKTPOHHBIE OPOUTAIN», «IHEPIETHUYECKUE YPOBHU,
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U X COSMHEHUH N0 nepuojaaM U rpymnam [lepruoaudeckoil cucTeMsl
XUMHUYECKHX 31eMeHToB [[. 1. Meneneena;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIME XMMHUECKHUE CBOMCTBA HEOPTaHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
MMOATBEPKIAaTh CYIICCTBOBAHUE T'€HETUYECKOM CBA3M MEXAY HEOPraHMYEeCKMMH BEIECTBAMU C IOMOLIBIO YPaBHEHHMI COOTBETCTBYIOLIMX
XUMUYECKUX PEAKLIHIA;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(DPUIIMPOBATH XMMHUUYECKHE PEAKIUU IO Pa3IMYHbIM IMpU3HAKaM (YHCIy M COCTaBy pearupyrounmx
BEIIECTB, TEIIOBOMY 3(PPEeKTy peakinu, U3MEHEHHUIO CTENIEHEN OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTH PEaKIUH, yIacTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHHMI COCTABIATH YPAaBHEHUS PEAKIUIl pa3IMYHbIX THUIOB, IOJHBIE U COKPAIEHHBIE YPaBHEHUS Peakuii HOHHOTO
oOMeHa, YYUThIBasl yCJIOBHUS, MPU KOTOPBIX 3TU PEAKIIMHU UIYT /10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKIHMH, MOATBEPXKAAIOIME KAYeCTBEHHBIN COCTAaB pPAa3IMYHBIX HEOPTraHMYECKUX BEILECTB,
pacno3HaBaTh ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPraHMUECKHUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHMM paCKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN IOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX peaKIuii;

c(OPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIMU OT PA3IUYHBIX (PaKTOPOB; XapaKTep CMEICHUs
XMMHUUYECKOT0 PABHOBECHS B 3aBUCHUMOCTH OT BHEIHEro Bo3aeiicTBus (mpunuun Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMUUECKHE MPOIECCHI, JIS)KAIME B OCHOBE MPOMBIIIICHHOTO TOJTYYEHUsI CEPHOU KHCIIOTBI,
aMMHakKa, a Takke C(POPMHPOBAHHOCTH MPEJICTaBICHUN 00 OOIMMX HAay4YHBIX MPHHIMIIAX M SKOJOTHYECKHX MpobiemMax XWMHUYECKOTO
MIPOU3BOJCTBA;

c(OPMUPOBAHHOCTh YMEHHH NPOBOAWUTH BBIYMCICHHS C HCIIOJIb30BAaHHEM IOHSATHS «MaccoBasi JOJS BELIECTBA B PacTBOPE», OOBEMHBIX
OTHOILCHUN Ta30B NMPU XMMHUYECKHUX PEAKIUAX, MACChl BEIIECTBA MM 00BbEMA ra30B MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce MU 00BEMY
OJTHOTO M3 yYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIIOBOrO 3((ekTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MACChl BEUIECTB, MPEBpAICHUS U
COXpaHEHHUs YHEPIUH;

c(hOpMHUPOBAHHOCTH YMEHUH COOJI0IaTh IIPaBUJIa MOJIb30BaHUS XUMUYECKOM MOCYI0i U J1a00paTOpHBIM 000pYIOBaHUEM, a TAK)KE MPaBUIIa
oOpallleHHsI C BeIleCTBAMH B COOTBETCTBUU C MHCTPYKIIMSAMHU I10 BHINOJTHEHUIO J1a00paTOPHBIX XUMUUYECKHUX OMBITOB;
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c(OPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBINTOIHATH XUMUYECKHI 3KCIEPUMEHT (pa3iioKEHUE MEepOKCHAa BOJOPOJa B MPUCYTCTBUU
KaTaln3aTopa, ONpeAeIeHne CPeIbl pACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO MHINKATOPA, BIUSIHUE PAa3IMYHBIX ()aKTOPOB HA CKOPOCTH
XUMUYECKON peaklMy, peaklui MOHHOTO OOMEHAa, KaueCTBEHHBIC PeakIMu Ha Cynb(dar-, KapOOHAT- M XJIOPUA-aHUOHBI, HA KaTHOH aMMOHUS,
pelleHrne 3KCIEepUMEHTANbHBIX 3a7ad 1o temaM «Mertams» U «Hemeramib») B COOTBETCTBHM C IMpaBHJIAMHU TEXHHKH O€30MACHOCTU MPH
oOpalieHUN C BeIIeCTBAaMH U J1a0OpaTOpHBIM 00OPYIOBaHHEM, IPEICTABIATH PE3yJIbTaThl XUMHYECKOTO SKCIEpUMEHTa B (OpME 3amucu
YPaBHEHUN COOTBETCTBYIOLMX pPeakuil ¥ (OpMyIHpOBaTh BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3MPOBATH XUMHUYECKYI0 MH(OPMAIUIO, MOIYy4aeMyl0 U3 Pa3HBIX UCTOYHHMKOB (CpeacTBa
MacCOBOW KOMMYHUKaIuu, MHTEpHET U APYrux);

c(OPMUPOBAHHOCTh YMEHUH COOMIONATH MPaBUiIa HKOJIOTUYECKH 1[€]€CO00pa3HOTr0 MOBEACHHS B OBITY M TPYJOBOW JEATEIBHOCTH B IENIAX
COXPaHEHHsI CBOETO 3/I0POBBbSI I OKPYKAIOLICH MPUPOIHON Cpelbl, OCO3HABATh OMACHOCTHh BO3JCHCTBHS HA YKHBBIE OPTaHU3MBI ONPEACIEHHBIX
BEILIECTB, MOHMMas cMbIc mokasatesns [1/IK, moscHATs Ha mpuMepax crnocoObl YMEHBIICHUS W MPEJOTBPAINCHUS UX BPEAHOTO BO3JICHCTBUS Ha
OpraHU3M YeJIOBEeKa;

sl OOy4JaroIMXCsl C OTPaHMYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI: YMEHHE NPUMEHSTH 3HAHHMS 00 OCHOBHBIX JOCTYITHBIX METOJax
MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHUH;

JUISL CIIENBIX M CIA00BUASANIMX OOy4JaroIMXCs: YMEHUE UCIOIb30BaTh PeIbe(HO-TOUCUHYIO0 cUcTeMy obo3Hadenuii JI. bpaitng ans 3anucu
XUMHUYECKHX (OPMYII.
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3.TEMATUYECKOE IIJIAHUPOBAHUE

10 KJIACC
KosmnuyecTBO 9acos DJIeKTPOHHBbIE
HanmeHnoBaHuUe pa3iesioB U TeM (uudposbie)
Ne /i Kontpoabnbie | TlpakTnueckue
NPOrpaMMbl Bceero o0pa3oBaTeJ/ibHbIE
padoThI padoThI pecype
Pa3nen 1. TeopeTnyeckne 0CHOBBI OPraHM4YeCKOM XUMHHU
[Ipenmer opranuueckou xumuu. Teopust
1.1 CTPOEHHUS OPTraHUYECKUX COEIUHEHUN A. 3
M. Bbyrneposa
Hroro no pazgeny 3
Pa3zneq 2. YrieBogopoabl
2.1 [IpenenbHbIe YyrIIeBOAOPOAbI — aJKaHbI 2
9 HenpenenbHbie yrieBoOpOAbl: alKEHBI, 6 1
aJIKa/IMEeHBI, ATTKUHbI
2.3 ApoMaTuyecKkue yriaeBoa0po bl 2
24 [IpupoiHble HCTOUHUKH YTIEBOIOPOJOB U 3 |
ux nepepaboTka
Hroro no pazgeny 13
Pa3znen 3. Kuciopoacoaep:xxamue opranuiecKue coe M HeHust
3.1 Crnuptel. ®enon 3
39 Anpnerunbl. KapOOHOBBIE KUCTOTEHI. . 1
Crnoxuble 3¢upsl
33 VYrieBosl 3
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Hroro no pazgeny 13
Pa3znen 4. AzoTcoaepxaniue opranHndecKue coeJuHeHnst

4.1 AMMHBL. AMUHOKUCTOTHL. benku 3
Hroro no pazgeny 3
Pa3zneq 5. BoicokomoJieKyJIsIpHbIE COeINHEeHU S

5.1 [Inactmaccsl. Kayayku. Bonokna 2
Hroro no pazneny 2
Pa3nen 6. HazBanmue
Hroro 0
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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11 KJJACC

KosmnuyecTBO 4acos DJIeKTPOHHBIE
HauMeHoBaHme pa3/ieioB U TeM nu¢poBbIe
Ne i/m P Kontpoabnbie | IlpakTyeckue (1npp )
NMPOrpamMMbl Bcero o0pa3oBarteJIbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTnyeckue OCHOBbBI XUMHUHU
Crpoenue atoMoB. Ilepnoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucTeMa XMMUYECKUAX 3
anemenToB JI. 1. Menaeneena
12 Crpoenue BemecTBa. MHOrooOpasue 4
’ BCIIICCTB
1.3 XUMHUYECKUE PEaKIIUU 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannueckast XuMusi
2.1 Mertasnbl 1
2.2 Hemeranmnel 0 1
23 CBs3b HEOPTraHNYECKUX U OPTaHUYECKUX ) i
’ BCIIICCTB
Hroro no paszneny 17
Pa3pen 3. XumMus ¥ ;KM3HL
3.1 XuMus U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 3
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YTBEPXJIEHO:
Klpmceus Ne263 01 31.08.2023 1.

Hupexrop /7

H3sMeHeHUst yTBEPKIEHbI
ITprxazom Ne 33901 12.10.2023 .

Jlupexrop

' Bapamkuna I0.A.

IHOYPOYHOE IIJIAHUPOBAHMUE
(Ilpunoxenne k padoyeil mporpamme y4eOHOro npeameTta « Xumus (0a30Bblii YPOBEHb)»)

s 10 kaacca

KosuuecTBO 4acoB JJIeKTPOHHbIE

Ne nu@posbie

Tema ypoka KonTpoubnbie | IIpakTHyeckune
n/n Bcero o0pa3oBarteJIbHbIE

padoThI padoThI
pecypchbl

[IpeameT opraHnyecKO XUMUH, €€ 1

BO3HUKHOBEHME, Pa3BUTHE U 3HAUCHUE

Teopust CTpOEHHS OPraHUYECKUX

coequueHuit A. M. byrnepoBa, €€ OCHOBHBIE 1

MOJIOKEHUS

[Ipencrapienue o kinaccupuKanuu |

opraHuueckux BemecTs. Homenkiarypa

21

bapamkuna 10.A.




(cucrtemaTuyeckas) ¥ TPUBHAIbHBIC Ha3BaHUS
OpPTaHUYECKHX BEIICCTB

AJKaHBI: COCTAaB U CTPOCHUE,
TOMOJIOTUYECKUH Pl

MeTtaH u 3TaH — IpoCTeHIMe TPeACTABUTETN
aNKaHOB: (pU3NYECKUE U XUMUUYECKHE
CBOICTBa, HAXOXKEHUE B IPUPOJIE,
IOJIy4EHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUM PST

OTUJEH U NPONUIIEH — IIPOCTENIINE
MPEJICTABUTEIH AIKEHOB: (PU3UUYECKHE U
XUMUYECKHE CBONCTBA, TOJIydeHHE U
IIPUMEHEHHE.

Borunciienus 1o ypaBHEHUIO XUMHUYECKOM
peakuuu

[Tpaktraeckas padota Ne 1. «ITonydaenue
ATUJICHA U U3yYEHHE €T0 CBONCTBY

10

AnkaaueHbl: CTPOCHUE, BaKHEH e
xumuueckue cBoiictaa. [lonyuenne
CUHTETHUYECKOI0 KayuyKa U pEe3UHbI

11

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKUM psifl, PU3UUYECKUE U
XUMHUYECKHUE CBOMCTBA, TOy4EHUE U
IIPUMEHEHHUE.

12

Apenbl: beHsout: coctas, CTpoeHuE,
(bu3nYecKue 1 XUMUYECKHE CBOHCTBA,
IIOJIyYEHHE U IPUMEHEHHUE.

22




['eneTndeckas CBS3b yrieBOIOPOIOB,

13 MIPUHAJICKAIIMX K PA3IMYHBIM KJIaccam

14 Borunciienus 1o ypaBHEHUIO XUMHUYECKOM
peakuuH.

15 KontponsHas padora o pasueiny
«YTIEeBOIOPOIB)

[IpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB:

16 MIPUPOJIHBIN I'a3 U MOIYTHBIE HE(TAHBIC Ta3bI,
He(Th U IPOAYKTHI €€ rmepepadoTKu
IIpenenbHBIE OTHOATOMHBIE CITUPTHI:

17 CTpoeHHE, PU3NUECKHE U XUMUYECKHE
CBOMCTBA, IPUMECHEHUE.

13 MHOroaToMHbI€ CIIUPTHL: ATHJICHIJIUKOJIb U
TJINLEPUH

19 ®deHoI: CTPOCHHUE MOJIEKYIIbI, PU3NUECKUE U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
ANbAETuabL: CTpOeHHE, PU3NYECKUE U

20 XUMUYECKHE CBOMCTBA, MOJyYCHUE U
IIPUMEHEHUE.

OnHOOCHOBHBIE IIPEENIbHbIE KapOOHOBBIE

21 KHUCJIOTBI: CTpOEHHE, (GU3NUECKHUE U
XUMHYECKHE CBOMCTBA.

” [MpakTuueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD

” CreapuHOBas U OJI€MHOBAsI KUCJIOTBI, KaK
MPEJICTABUTEIH BBICIIMX KapOOHOBBIX KHCIIOT

24 MpIa Kak COJM BBICIIMX KapOOHOBBIX

KHCJIOT, X MOIOIIEE ICHCTBHE

23




Crnoxuble 3(hUpbl KaK MPOU3BOIHBIC
25 KapOOHOBBIX KUCJIOT. [ MIPOIIN3 CIOKHBIX

3¢upoB

26 JKupsl: ruaponus, npuMeHEHUE,
OMoJIOTHYECKast POJTh )KUPOB

VYrieBoabl: cOCTaB, KJIaCCU(PUKALIUA.
27 Baxknennme mpeacTaBUTeNn: IIHOKO34,
bpykTo3a, caxaposa

Kpaxman u nemiono3a Kak npupoIHbie
MOJINMEPBI

28

AMUHOKHCIIOTHI KaKk aM(OTEPHBIE
29 OpraHUYEeCKUe COCTUHECHUS, UX
Oonosornveckoe 3HaueHue. [lenTuapt

30 AMUHEL: METWJIAMHUH U aHWJINH

KontponbHas pabora no pasueny
31 «Kucnopoacoaep:xaime u
aMHUHOCO/IepIKallllie OpraHu4YeCKHe

COCAMHCHMU

1 benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIC TOHSTHUS XUMHU

33 .
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI

OCHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM.
[InacTmaccel, kKaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

34
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IHOYPOYHOE IINIAHMPOBAHHE

YTBEPXJIEHO:
Klpmceus Ne263 01 31.08.2023 1.

Hupexrop _ /7 bapamkuna 10.A.

H3sMeHeHUst yTBEPKIEHbI
ITprxazom Ne 33901 12.10.2023 .

Tlupextop . 7 Bapamkuna 10.A.

(Ilpnyo:xkeHue K padoveil mporpamMe y4eOHOro npeaMera «Xumus (0a30Bblil YpoOBeHb)»)

aa 11 kiaacca

Ne
n/n

Tema ypoka

KoandecTBo 4acoB

Bcero

KonTtpoabHbie
padoThI

DJIeKTPOHHbIE

nu@dpoBbIe
IIpakTH4eckune

oOpa3oBaTteJibHbIE
padoTbI

pecypchbl

XUMHUECKUH 27IEMEHT. ATOM. DIIEKTPOHHAs
KOH(UTypaIus aToMOB

[Tepuonnuecknii 3akoH u [leprnoanyeckas
cucTeMa XuMHYeCcKuX rjeMenToB /I. 1.
MenpeneeBa, UX CBsI3b C COBPEMEHHOM
TEOPUEHN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB

25



XUMHUYECKHUX JJIEMESHTOB M UX COCTUHEHUH 110
rpyniam u neprojaam. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMmuueckux asnemeHToB J[.1. Menjeneena B
Pa3BUTUU HAYKU

Crpoenue BenecTBa. XuMMUYECKas CBA3b, €€
BUJIbI, MEXaHU3MBbI 00pa30BaHUSI KOBAJIEHTHOM
cBsA3U. BonopoaHas cBs3b

BaneHTHOCTB. DIeKTPOOTPULIATETLHOCTD.
Crenensb okucneHnus. Bemectna
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISPHOTO
CTpPOCHUS

[Tonsitue o qucnepcHbIX cucremax. ICTUHHBIE
Y KOJIJIOMIHBIE pacTBOPBL. MaccoBast 10st
BEIIECTBA B PacTBOPE

Krnaccuduxarms u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHNH. [ 'eHeTnueckas
CBSI3b HCOPTaHMYECKHUX BELICCTB, PA3IIMYHBIX
KJIaCCOB

Krnaccuduxarms XuMUIecKux peakiuii B
HEOPraHUYECKON U OPraHUYECKOU XUMUHU.
3aKOH COXpaHEHHsI MACCHI BEILIECTB; 3aKOH
COXpaHEHUs U IPEBPALICHUS YHEPTUU NIPU
XAMHUYECKUX PEAKLIUAX

CkopocTb peakiuu. O0paTUMbIE peaKnu.
XHUMHUUYECKOE pABHOBECHE

10

[Tpaktraeckas padota Ne 1. «Biusiaue
pa3TuYHBIX (PAKTOPOB HA CKOPOCTh
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XUMUAYECKOU PEAKIIUM

11

DnekTponuTrueckas nucconuanus. [lonstue o
BoAOpoiHOM moka3zarene (pH) pactsopa.
Peakmiuu nonnoro ooMena. ['maponus
OpPraHMYECKUX U HEOPraHNYECKUX BEIIECTB

12

OKHuCINUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIUH.
[TonsTHE 00 37EKTPONIK3E PACIIIIaBOB U
pacTBOPOB Coei

13

KontponpHas padora o pasuery
«TeopeTnueckre OCHOBBI XUMHUH»

14

Mertaiel, ux nosioxenue B llepuoanueckoit
CHUCTEME XUMHYECKUX AJieMeHTOB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0nme ¢pu3ndecKre CBONCTBA
METaJIOB

15

CnnaBbl METAIIOB. DIEKTPOXUMUYECKUN P
HaNPSKEHU N METAJIIIOB

16

XUMHUecKHe CBOMCTBA BaXKHENUIIIMX METAJIIIOB
(HaTpui, KaJIuii, KaJIbLUI, MATHUM,
ATIOMUHUIN) U UX COSTUHECHU I

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
coeqUHEHN

18

XUMHUYECKHE CBOMCTBA [IMHKA, KeJie3a U UX
coeqUHEHUN

19

[TpakTtrueckas padota Ne 2. "Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
«MeTtamib"

20

Hewmeramel, ux nonoxenue B [lepuoanueckoi
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CHUCTeMEe XUMHYECKUX djieMeHToB /I. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB

21

Pu3nUECKHUE CBOMCTBA HEMETAJIIOB.
Annorponus HeMETauIoB (Ha IpuMepe
KHUCJI0pOo/a, cepbl, pocdopa u yriepoaa)

22

XHUMHUUYECKHUE CBOMCTBA raJIOT€HOB, CEPBI U X
COCMHEHU

23

XuMuveckue CBOMCTBa a30Ta, hocoppa u ux
coeqUHEHN

24

XUMHUYECKHUE CBOWCTBA YIiIepoia, KpEMHHUS U
HUX COCIUHEHUU

25

IIpuMeHeHME BaXKHEUIIIMX HEMETAJIOB U UX
coeqUHEHN

26

O00011IEHNE ¥ CHUCTEMAaTU3aIHAA 3HAHW 110
Teme «Hemerannely. Berauciaenus mo
YPaBHEHUSIM XUMUYECKUX PeaKLnil U
TEPMOXUMHUYECKHE PACUETHI

27

KonTtponbras padota nmo remam «Metamibn u
«Hemerannbn

28

[Tpaktraeckas padota Ne 3. «Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
"Hemeranmbr"»

29

HeopraHqucm/Ie " OPraHUYCCKUC KUCIIOTHI.
HeopraHqucm/Ie 1 OPraHNYCCKNUEC OCHOBAHUSA

30

AmdoTepHble HEOPraHUYECKHE U
opraHuyecKue coequHeHus. ['eneTnueckas
CBSI3b HEOPTAHMYECKHUX U OPTraHUYECKHUX
BELIECTB
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Poiik XuMuM B 00eCIEUEHUH YKOJIOTHYECKOM,
31 IHEPreTUYECKON U MHUIICBOW 0€30MacHOCTH,
Pa3sBUTUN MCIULIUHBI

[pencrapiaenust 06 0OIMX HAYIHBIX
32 MPUHIUTIAX TPOMBIILIIEHHOTO MOIYYEHUS
BaXKHEHIIMX BEIICCTB

33 YenoBek B MUPE BELLECTB U MaTEPUAJIOB

34 XUMHUs U 300pOBbE YEIOBEKA

OBHIEE KOJIMYECTBO YACOB II1O ITPOI'PAMME

34

29
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