


Ankanuensl: OyramueH-1,3 m metmwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKUE
cBoMcTBa (peakuus noaumepusanuu). [lonydenre CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJNIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECCKHH psia. ANCTUICH —
MPOCTEHIINI MPECTaBUTENb AJTIKUHOB: COCTaB, CTpOeHHUE, (PM3UYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAIOT€HUPOBAHMS, THAPATALIMH, TOPEHHS ), TOTy4YE€HUE U IPUMEHEHHE.

Apensl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE M XUMUYECKUE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHME M IpPUMEHEHue. Jonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceoticmea (peakyuu 2an02eHUpPOBaAnUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBsA3b MEXIy YIVIEBOJOPOJAMHU,
MIPUHAJISKALIMMHI K Pa3IMYHBIM KJIaccaM.

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOIOB. [IpUpoMHBIi Ta3 U MOMyTHEIE HE(TSHBIC Ta3bl.
Hedrs u e€ mpoucxoxnenue. CriocoObl iepepaboTku HeTH: IEPETOHKA, KPEKUHT (TEPMUYCCKUN,
KartajauTuueckuit), mwmponus. Ilpogykrel mnepepa®oTku HedTH, HUX MOpPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMEeHHBIN Yyrojbh B MPOYKTHI €r0 MepepaboTKu.

DKCIepUMEHTaIbHbIE METO/Abl M3YUCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpa3iamu miacTMacc, KayduykoB U pe3uHbl, KoJuteKun «HedTs» u «Yromp», MoeanpoBaHue
MOJIEKYJT YTJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHHUE NPAKTUYECKOW pPabOTHI:
MOJIYYCHHUE STUJICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MTPOAYKTA PEAKIIMH M0 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO
W3 UCXOAHBIX BEUIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHON: CTPOCHHUE, (U3HUECKHUe U
XUMHYECKHE CBOWCTBA (peakiUu C aKTUBHBIMHU METaJlJIaMH, TajJOre€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BonopoaHbie CBA3M MEXKTy MOJIEKYJIaMU CIUPTOB. JelicTBHEe MeTaHOJIa M ATaHOJIA
Ha OpPTraHu3M YeJIOBEeKa.

MHoroaroMHbie CHUPTHI. IJTUJICHIJIMKOIb W TIHLEPHH: CTPOCHHE, (U3HUecKue u
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METaJIJIaMH, KAUeCTBEHHAsl PEaKIus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTITUKOJIS.

®DeHo: CTpOeHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (peHona.
[Tpumenenue denomna.

Anpnerunpl U kemouwvl. DopmanbAeTul, aneTadbACTUNl. CTPOCHHE, (U3HYECKHE U
XUMHUYECKHE CBOMCTBA (pEaklMM OKHWCJICHUS M BOCCTAHOBIICHUS, KaYECTBEHHBIC PEAKIIHH),

MIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHasi M YKCYCHAsl KUCIIOTHI:
CTpOEHUE, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOLIHUE JUIsl KJlacca KUCIIOT, PEAKIIHs
sTepuduKanun), mojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE JEHCTBHUE.

CrnosxHble 2¢upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MApOnH3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHnenne xupoB. bruosnorudeckas poib KUPOB.

VYraeBobl: cocTaB, KJIaCCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJucaxapuibl). ['moko3a —
OPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKHE
cBoiicTBa (B3aumosierictBue ¢ ruapokcuoM meau(ll), okrcienue aMMuadHbIM pacCTBOPOM OKCHJIA
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cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B TMPUPOJE, NMPUMEHEHHUE,
ounonoruueckas poiib. ®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u neminono3a kak npupojHble noaumepbl. CTpoeHne Kpaxmalla U LIEeJUTH0JIO3bI.
Ouznyeckue U XUMUYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PeakIusi C HOJA0M).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHMsI BEIIECTB U MX MPEBpallCHH: MpOBEACHUE,
HaOJIOJICHUE M OINUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHbBIC
peakly OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
criupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u ruapoxkcunom meau(ll), B3aumoaeiicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA MIIM IPOAYKTA PEAKIMK MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO
U3 UCXOAHBIX BELIECTB WM MPOIYKTOB PEAKIUN).

A3oTcozepikaliie OpraHu4eckie CoeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. Puznyeckue U XUMHUECKHe
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKHA). bHojormuyeckoe 3HaYeHHE AMHHOKHCIIOT.
[TenTuae!.

benku kak npuponHbIE BBICOKOMOJEKYJISIpHBIE coeauHeHus. llepBuuHas, BTOpu4Has U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWMCTBa OEIKOB: TUAPONM3, ICHATYpalus,
KaueCTBEHHbBIC PEaKIK Ha OENKHU.

DKCIEepUMEHTAIbHbIE METO/bl M3YYCHHS BEIIECTB U WX IMPEBpalleHUil: HAOII0IeHne U
ONKMCAaHUE JCMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalus OCIKOB TPH HArpeBaHWU, I[BETHBIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeTUHEHUS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CpPEaHsAsl MOJIeKyJspHass Mmacca. OCHOBHbIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEPH3AIIHs U MOJIUKOHICHCAIIHS.

DKCTepUMEHTAIbHBIE METOJIbI M3YUYECHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIIEHUE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBSI3H.

Peanuzamus MexXnpeaMeTHBIX CBA3€H NpHU M3yuyeHUH opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHSTUH, SBIISIOMIUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBeHHO-HAyUHbIE TIOHSATHUS: SIBIICHWE, HAay4YHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KiIaccupuKalus, TMEePUOJUYHOCTh, HAOIIOJEHNE, H3MEpEeHUe,
SKCIIEPUMEHT, MOJEIIUPOBAHUE.

®duznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BELIECTBO, TEJIO0, 00bEM, arperaTHOE COCTOSTHUE BEILECTBA, (PU3MUECKHUE BEIMUMHBI U €UHUIIBI KX
U3MEpEHMUS.

buonorus: knerka, opranusm, Ouocdepa, oOMeH BeIIECTB B OpraHusme, (POTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YTIeBOIbI, KUPbI, PepMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHONOrHs: MUIIEBBIE MTPOTYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MPenapaThl, MAaTEPHUAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHIX
BOJIOKOH.



11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacrpeziesieHusl 3JEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOH(GUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
snemenToB JI. Y. MenaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 rpyNIaM U nepuojam. 3HaueHue NePUOANYECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HENoJIsipHasl U TOJSpHAas, MOHHAs, MeTajuihnyeckas). MexaHusmbl oOpa3oBaHHs KOBaJCHTHON
XUMHUYECKON CBSI3U (OOMEHHBIA M JTOHOPHO-aKLENTOPHBIN). BomopoaHnas cBsi3p. BaeHTHOCTD.
DneKTpOOTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUMbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEeIETKH.

IlonsiTHE O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 10Jist
BEILECTBA B PaCTBOPE.

Knaccudukanus Heopranudecknx coeAnHeHuid. HomeHknarypa HeopraHn4eckux BeIIecTB.
['eHeTnyeckas CBS3b HEOPraHWMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIaCCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX peakUUuil B HEOPraHUYeCKOW U
OpraHMYECKON XMMHUU. 3aKOH COXpPAaHEHHS] MACcChl BEIIECTB, 3aKOH COXPAHEHUs U MpeBpalleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasinyHbIX (pakTopoB. OOpaTHMbIe peakLUu.
Xumnueckoe paBHOBecue. (DAKTOpHI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTponauTsl. Cpena BOJIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YYEHHUsl BEIIECTB M UX MpEBpallleHUui: JAEMOHCTpalus
tabmuiy «llepuoguyeckas cucrtema xumuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJeNiell  KPUCTANIMUECKUX peIEToK, HaOMI0JeHWe M OINHUCAaHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHe MEepOKCHAa BOJOpPOJAa B MPUCYTCTBUU KaTalln3aropa,
OIpENIETICHUE CPEelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpoBeJIeHUE MPaKTHUUeCKOil paboThl «BnusHue pa3nuyHbIXx (AKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnbie 3aaun.

Pacuérbl Mo ypaBHEHUSAM XMMHUECKUX PEAKIIM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEIIECTBAY.



Heopranuveckasi xumust

Hewmerannsl. [lonoxenue HemetaiuioB B [lepruoanueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOEHHOCTH CTpPOCHUS aToMOB. Du3MuecKue CBOICTBA HEMETAJUIOB.
AmoTponusi HeMETaIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUs) U UX COCMHEHUM (OKCUAO0B, KUCIOPOACOIEPIKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHEHUH).

[IpruMmeHeHre BaxKHEUIIINX HEMETAIVIOB M UX COCTMHEHUN.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTauioB. Oomue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHYECKUN DS HampsHKeHUH
METaJII0B.

XWMHYECKHUE CBOWCTBA BAXKHEUINIUX METAJIOB (HATPUH, KaJWi, KajdbIMd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

OO6mme crnocoObI MoTyYeHHsI MeTaJUIOB. [I[puMeHeHne MEeTasIoB B OBITY M TEXHHUKE.

OKCIIEpPUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
KOJUICKIIMU «MeTalJIbl U CILIaBbI», 00pa3I[0OB HEMETAIUIOB, PEIICHNUE IKCIICPUMEHTAIIBHBIX 3a/1a4,
HAOJIOZICHUE M OIKMCAaHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aUMOCHCTBHE
TUAPOKCHIA ATFOMUHUS C PACTBOPAMH KHUCJIOT M HIEJIOYEH, KAUeCTBEHHBIC PEAKIIUU Ha KaTHOHBI
METaJlIoB).

PacuérHrble 3amaumn.

Pacuérel Mmaccrl BenecTBa miiM 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacu&Thl Macchl (00BbEMA, KOJTMYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIUU, €CITH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHS U KM3Hb

Ponps xuMun B o6ecriedeHIH SKOJOTUYECKON, SHEPTETUUECKON U MUIEBOM 0€30MacHOCTH,
pa3BuTUU MeAUIUHEL. [[oHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUH.

[TpencraBnenus 00 00X HAYYHBIX TPUHIIMIIAX TPOMBIIUIEHHOTO MOYUYEHHUs BaKHEHIIHX
BEIIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAXKHEHIIINE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC yI0OpEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TTIOBCEHEBHOM KU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBS3€H MPU M3ydeHUH OO0IIel M HEOPraHUYeCKOH XUMUU B
11 xmacce ocymiecTBIseTCsS Yepe3 MCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUsI, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHNUE, OKCIEPHUMEHT, MOJACIUPOBaHNE,
W3MEpPEHHE, SIBJICHHE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUil YpOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.



buonorus: knerka, opraHu3M, JKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, MTOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus: XMMHYecKast IPOMBIIIIIEHHOCTh, METAJLTYPIHsl, IPOU3BOJCTBO CTPOUTEIbHBIX

MaTCpHaJIoB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBINIJICHHOCTD,
Q)apMaueBTquCKa;I IMPOMBIINIJICHHOCTD, IIPOU3BOACTBO KOCMCTUYCCKUX npemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiMBaeT TpPeOOBaHHUS K pe3ysJbTaTaM OCBOCHHUS OOYYarOIIUMHCS
IpoTrpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM [uid pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B coOTBETCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOAOM B CTPYKTypE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XUMUS» Ha YPOBHE CPEIHETO 00111ero 00pa30BaHus BbIIEIICHBI
CJIEIyIOIINE COCTABIISAIOILNE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHHIO;

HaJIMYue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh ILENU U
CTPOUTD JKU3HEHHBIE JIAHBI.

JIn4HOCTHBIE PE3yabTaThl OCBOCHHUS NPeAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IEHHOCTSAMU U HJeaJaMH POCCHUICKOro TpakIaHCKOTro oOIIecTBa,
OPUHITHIMU B OOIIIECTBE HOPMAMH M TMPaBUJIAMH TOBEACHHS, CIIOCOOCTBYIOIIMMHU MpoIleccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MPaKTUUECKON NESTEIbHOCTH 00YyUYaIOUIUXCs 10 pealn3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HaHHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMax W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnr y4yeOHbIX U O3HABATeNbHbIX 33/1a4, BBIMOJIHEHHH XUMUUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
MIPH aHAJHM3E Pa3INIHBIX BHIOB YUYEOHOU IEATEIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOMN
XUMUH;

YBOXCHHSI K IPOIIECCY TBOPUECTBA B OOJACTH TEOPUU M IMPAKTUICCKOTO MPUMECHCHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKECHUS HAYKU €CTh PE3YNbTaT JJIMTEIbHBIX HAOIIOJACHUMN,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

MHTEpeca M TI03HABaTeJbHBIX MOTHMBOB B IIOJIYYEHHU M TMOCIEAYIOLIEM aHalu3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJEHHWE W TIOCTYIKH CBOMX TOBApPHUIICH C MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NOHMMaHHS LEHHOCTeH 310poBOro M Oe3omacHOro oOpas3a >XU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYIOBOM €S TEIHHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBUJl HWHIUBUIYAIBHOTO M KOJUJIEKTHBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJACTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AIKOTOJIA,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHONW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENLCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIICHWH MPAKTUYECKHX 3a/ad COLUaTbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCUil pa3IudHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXCHHUS K TPYY, JTIOASIM TPyJa U pe3yibTaTaM TPYAOBOM 1eSTeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIMBHUIYaTHHOM TPAaCKTOpUU 00pa3oBaHus, OyayIiei
Mpo(eCCUu U peann3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

AKOJIOTUYECKH 1IETIECO00PA3HOTO OTHOIICHUS K PHUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHMS
’KU3HHU Ha 3eMIie;

MOHUMAaHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKHUX MPoOIIeM, BIHSHHUS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHOM U COLUATBHOM CpeIbl;

OCO3HAHUS HEOOXOAMMOCTH MCITOIB30BAHUS JOCTIKCHUM XUMHUU JJIS PEIICHHS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTHUBHOTO HENPUSTHS NEUCTBUM, MPUHOCIIIMX BPed OKPYKalolllel MpUpoaHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIC YKOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPAILATh UX;



HaJIM4YUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKON KYJIBTYpBI, OIBITa
JEATEIbHOCTH  JKOJIOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIBHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOAThH UJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHUMaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEIOBEKA, B IIO3HAHMM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peleHn: MpoodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUWIM3ALUU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/laHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
HHEPreTUUECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro YiIeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUs Jie7aTh 000CHOBaHHbIEC 3aKII0UEHHUS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUA ISl pELICHUs Ipo0OieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/Jla B Pa3IMYHbIX cepax npodeccHoHaNbHOMN AeATeNbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpeaHero odmero 0opa3oBaHus BKIFOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILIMHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIE TIOHSATHS, OTPAKAIOIIHNE [IEIIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienru UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBIEHUE, Mpolecc, CUCTeMa, HAayyHbId (akT, MPUHLUI, TUI0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TMO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBaromue (opmupoBaHue (PYHKIMOHAJIBHOW TPAMOTHOCTH U
COLMAIbHOW KOMIETEHIIMH 00yYaroIuxcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUpPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJIbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COIIMAIbHON NTPAKTHKE.

MertarnpeMeTHbIE pe3yJbTaThl OTPAKAIOT OBJAJCHUE YHHUBEPCAIbHBIMH y4eOHBIMU

MMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYJIIATUBHBIMHA JEUCTBUSIMU.
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OsJ1aieHHe YHHBEPCAJIbLHBIMU Y4€OHBIMHU N03HABATEIbHBIMH AeHCTBUAMMU:

1) 6a3oBble JIOrHYecKHe NeCTBUS:

CaMOCTOSITENIbHO  (POPMYNMPOBaTh M aKTYAJIM3HPOBATh MpPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEACIATh LEIU JAEATEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUHM HX JOCTHKCHHSA,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISIMU;

MCIIOJIb30BaTh MPU OCBOEHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapaKkTepHble INPU3HAKK IIOHATMM W YCTaHaBIMBAaTb HUX B3alMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOLUE MTOHITUSA AJIs1 OObSCHEHMsSI OT/IENIbHBIX (PaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIIN;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, IelyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBIX SBJICHHSX, ()OPMYJIUPOBATh BBIBOBI U
3aKJIF0YEHUS;

IPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMUHM CUMBOJUYECKHE (3HAKOBBIC)
MO/IeJH, TPe0Opa30BbIBATh MOEIbHBIE MPE/ICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — 0pU peleHUH Y4eOHbIX
MI03HABATEJIbHBIX U IPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE PECTABICHUS [
BBISIBJICHUSI XapAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeI0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJOB HAY4YHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIUI;

dopMynupoBaTh LEAM M 3aJadyd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpPMYyITUPOBAHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHHUS YUCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJIOM IPOIECCa, CaAMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (opMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

pUOOpeTaTh ONBIT YYEHUUECKOM HCCIIEeI0BAaTEIbCKOW U IMPOEKTHOM JesATENbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) padora ¢ nnpopmanmeii:

OpUEHTUPOBAaThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopManuu (HAy4HO-TIOMYJSpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM NPEACTaBICHUS, KPHTUIECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUYNBOCTH;

dbopMynupoBaTh 3ampockl W MPUMEHSATH pa3jMyYHble METOAbl IpPHU IOUCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOM /1JIs BBIIOHEHUS YUe€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY IpencTaBieHHs] HHPopMauu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHE);

UCMOJIb30BaTh HAYYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHSATh MEXIpeIMEeTHble ((pU3MUeCKue W MaTreMaTH4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;



UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBI B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh MJIE€H, (POPMYJIHUPOBATh CBOU IPEUIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
IPEeJI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYECKOH paboThl IO MCCIEIOBAHUIO CBOWCTB H3Yy4aeMbIX BEILECTB,
peanu3anuu y4eOHOro mnpoekta ¥ (OpMyIMpPOBaTh BBIBOJBI 10 pPE3yJbTaTaM NPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

OgJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO [O3HABATEIbHYIO JIEATEIBHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBATh
npeiaraéMplii aIrOpUTM JE€UCTBUN IPU BBHIIOJHEHUM YYEOHBIX M MCCIIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C YYETOM IMOJyYE€HUs] HOBBIX 3HaHUH O
BEIIIECTBAX U XUMUUECKUX PEAKIIMSAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH Ha OCHOBE CAMOAHAaJIM3a U CAMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XuMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTD MPEJACTABICHUN O XUMHUYECKON COCTABJISIFONIEH €CTECTBEHHO-HAYYHON
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHUs
MPaKTUYECKUX 3aJlad M DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O0O0BEM, YIJIEpOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIINa, PaJuKail, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJI€BOJOPOAbI, KACIOPOA U a30TCOJAEpKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUS, JIEKAllhe B OCHOBE MOHMMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCTIOIB30BaHUU BAKHEHUIITUX OPTaHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATETHPHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTePHbIC MPU3HAKH MOHATHN, YCTAHABIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU ONMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHNYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJISI COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIT OpTaHUYECKUX BEIIECTB
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U ypaBHEHUH XMMHUYECKHX peaklWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPAIIUU UX XUMAYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAIIICHKHOCTh H3yYEHHBIX OPTaHUYECKUX
BEUIECTB MO0 HX COCTaBy W CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUI
(YyrmeBomopobl, KHCIOPOA M a30TCOAEpKAlllMe COEIUHEHUS, BbICOKOMOJICKYIISIPHBIC
COCIMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHJICH, MPOIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsI KHUCIIOTA, TJIIOK03a, GPYyKTO3a,
KpaxmaJl, leJUTI0103a, TJIULHH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa st 00bsSICHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPECTABUTENICH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(meTan, »TaH, STWIEH, NPOMWIEH, aneTwieH, Oyrtaauen-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTallbJeTH/l, MypaBbHHAS U YKCYCHAsI
KHUCIIOTBHI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIYy HUMH yYPaBHEHHUSMHU COOTBETCTBYIOIIHMX XHUMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOe MpPUMEHEHHE
POIYKTOB NepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIICHUS 110 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WIIH MPOJTYKTA PEaKIIUH 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WIIA MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUHM BEIIECTB W XUMHYCCKHX SIBICHUI
(HaOnroicHWe, W3MEpEeHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HWCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JJIsl IPUHATHS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYalIUAX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJb30BAHUS XUMUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAHHEM, a TAKXKE MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(IpeBpaleHuss OPraHUIeCKUX BEIISCTB MPH HArpeBaHUU, MOJydEHUE ITHIICHA U M3YUYCHHE €To
CBOICTB, KAYECTBCHHBIC PEAKIIMH OPTAaHWMYECKUX BEIIECTB, ICHATYpaIlys OCITKOB IPH HarpEeBaHUH,
[[BETHBIC peaKiuy OEIKOB) B COOTBETCTBUU C MPABUTIAMH TEXHUKH 0€30MaCHOCTHU MPU 00OpaIieHun
C BeIIeCTBaMH W JaOOpaTOpHBIM OOOPYJIOBAHHEM, TMPEACTABIATH PE3YNbTAaThl XHUMHUYECKOTO
SKCIIEPUMEHTa B (DOpMe 3amucCH YPaBHEHHH COOTBETCTBYIOIIMX PEAKIHA W (OpPMYITHpOBATH
BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOUHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IPYTrux);

11



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecCO00pa3HOro
IIOBCACHUA B 6LITy )41 pr,Z[OBOﬁ ACATCIIBHOCTHU B MCIAX COXPAHCHUA CBOCrO 310pPOBbA U
OKpY’Kalole MPUPOJHON Cpelbl, 0OCO3HABAaTh OMACHOCTH BO3JACHCTBHS HAa YKUBBIE OPraHU3MbI
OIpENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIci mokasatens [1JIK, mosicHsaTh Ha
pUMEpax CIocOObl YMEHBIICHUSI U TPEAOTBPAIICHUSI UX BPEIHOTO BO3JICHCTBHSI Ha OPraHU3M
4eJI0BEKa;

JJIsA O6Y"IaIOH.H/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMHU 3O0POBBA: YMCHUC IPUMCHSATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUTSL CJICTIBIX M CJIA00BUISIIUX 00yYarOIINXCS: YMEHUE HCIIOB30BaTh PEIbeHO-TOUCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins st 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHPA, POJIU XUMHH B TIO3HAHWU SIBJICHUU TPUPOJBI, B (OPMHUPOBAHUH MBINUICHUS U
KYJIbTYpbl JIUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOMUMOW Uil pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpelIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIOJAraroIINe
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHCIICHUs, XUMHYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, MeETajuIMuecKasi, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHYECKHX  pEaklMid, pacTBOp,  DJICKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peaklliy, XUMHUYECKOe PABHOBECHE); TECOPUU U 3aKOHBI (TEOPUS IIEKTPOTUTUYECKOM
auccounanuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUsS MacChbl BEUIECTB,
3aKOH COXPAHECHHUS U TPEBPAIIECHUS DHEPTUU TPH XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHUSA, JIEXKAIIUE B OCHOBE MOHMMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJYUYeHUH W 0€30MaCHOM HCIIOJIb30BAaHWU BAKHEUIINX HEOPTAaHUYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHbIC MIPU3HAKU MOHATUH, YCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJIi COCTABIICHHS
dbopMyn BemIeCTB W ypaBHEHUN XHUMHUYECKUX PEaKIUd, CHUCTEMaTHYEeCKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHUS OTJCIBHBIX HEOPraHHUYECKUX BellecTB (yrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETamiéHas W3BECTh, NMUThEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BAICHTHOCTh M CTETICHb OKUCICHHSI XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuThdecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUECKOW PEMIETKH KOHKPETHOTO
BeIECTBAa (aTOMHAs, MOJEKYJSIpHAs, WOHHAsA, METAJUIMYECKas), XapakTep Cpeibl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAMHEHUII;
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c(hOpMUPOBAHHOCTh YMEHHI YCTAHABIMBATH MPUHAJICKHOCTh HEOPTAHMUECKUX BEIICCTB
0 WX COCTaBY K OINpeAeNEHHOMY KIIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Iepuoandeckoro 3akona J[. U.
MenneneeBa ©  JEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoil cucteMbl XUMUYECKHUX d71eMeHToB 1. M.
MeHeneeBa, HCIOIB3YS TMOHATHS «S-, P-, O-3JEKTpOHHBIE OPOHTAIM», «IHEPreTHUECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBONCTB XHMHYECKHUX OJJIEMEHTOB M MX
COEIMHEHUH MO nepuojaM U rpynnaMm llepuoguyeckoil CUCTEMbI XUMUYECKHUX AeMeHToB []. U.
MeHnpeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMKMCHIBATH) OOIINE XUMUYECKUE CBOKWCTBA
HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEXJYy HEOPTraHMYECKUMHU BEIIECTBAMHU C IIOMOINBIO YPaBHEHUU COOTBETCTBYIOIIHUX
XUMHYECKUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IndHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroliuxX BeHIeCTB, TEIIoBOMYy 3((ekTy peakiuw,
W3MEHCHUIO CTETICHEH OKHUCIICHHS 3JIEMCHTOB, OOPAaTUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX THUIIOB, MOJHBIC
U COKpallEHHBbIC YPaBHEHUS pEaklUi MOHHOTO OOMEHa, YUUTHIBas yCIOBHS, MPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJIUTH PEAKIUU, MOATBEPIKIAIOIINE KAaYeCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH OMNBITHBIM HYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX paCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakIuii MOCPECTBOM COCTABIICHUSI JIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iaNyYHBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(hOopMUPOBAHHOCTHh YMEHUN XapaKTEPU30BaTh XUMHUECKHUE MPOIECCHI, JISKAIIUE B OCHOBE
MPOMBINIJICHHOTO TOJYYEeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
Mpe/CTaBIeHU 00 OOIMX HAy4YHBIX MPUHIHUIAX U JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHMM TIPOBOJUTH BBIYUCICHHUS C WCIOJB30BAHUEM TTOHSTHS
«MaccoBasi JIONS BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKUX
pEaKIusiX, MacChl BEIIeCTBa WM 00bEMa ra30B 1O U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe MU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TETUIOBOTO A (deKTa peakini Ha OCHOBE
3aKOHOB COXPaHEHHSI MACChI BEIIECTB, MPEBPAIEHUS U COXPAHECHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW TOCYIOH U
n1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpaIlIeHUs ¢ BEIECTBAMU B COOTBETCTBUH C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IIJIAHUPOBATh M BBIMOJTHATh XUMHUYECKUNW DSKCIIEPUMEHT
(paznmokeHue TEpOKCHUIA BOJOPOAA B TPHUCYTCTBHHM KaTallM3aTopa, OMpEICIIEHUE CpPeJlbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO UHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOM pEaKI[MH, PEeaKIMd MOHHOTO OOMEHA, KadyeCTBEHHBIC pPEaKIMu Ha
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cynbar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTATIbHBIX
3a7au o temam «Mertamiely U «Hemeramiael») B COOTBETCTBHM C MPAaBWIAMU TEXHUKU
0€3011aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3yNbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIHX
peakuuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

Cc(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJIy4aeMYyI0 U3 pa3HbIX HICTOYHUKOB (CpeICTBa MacCOBOM KOMMYHUKaLUK, IHTEpHET U APYTHUX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollle NPUPOJHOM CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBLIEHUS U MIPEAOTBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;

JUisi 00y4aroluXcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSL CJICTIBIX U CIIA0OBUISIINX 00yJarOIIUXCsl: YMEHUE HCIIOJIb30BaTh PENbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xumudeckux GopMyiL.

14



3. TEMATHUYECKOE INIAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Kontpoabubie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUM
[Tpeamer opranndeckoit xumuu. Teopust
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3 0.5
M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YIIIEBOIOPOABI — aTKAHBI 2
99 HenpenenbHble yriIeBOAOPOIbI: alTKEHBI, 5 1
QJTKA/TMCHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
94 [TpupoaHbIe HCTOYHHUKH YTIIEBOJIOPOIOB U 3 1
uX rnepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepixammue opranndeckKue coeInHeHust
3.1 Cnuptsl. ®eHon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrireBos! 3 1
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Hroro mo pazaeny 13
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs
4.1 AMHUHBI. AMUHOKHUCIIOTEL. belku 3
Uroro mo pazneny 3
Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 0.5
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34 3

[TPOT'PAMME
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUYCCKUX 3 0.5
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEILIECTB
13 XUMUYECKUE peakluu 6 1 1
Utoro no pazneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Mertabl 1
2.2 Hemeramist 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4 0.5
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
Ne uudgposbie
w/n Tema ypoka Beero Konrpoabnbie IIpakTuyeckue 06pAI0OBATEBHELE
padoThI padoThI pecypes:
1 [Ipeamer opraan4eckoi XuMuu, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus ctpoeHUst OpraHUYEeCKUX
2 coenuHeHuii A. M. bytiepoBa, e€ 0OCHOBHBIE 1 0.5
nosioxxenus. Bxognas koHTpoapHas padbora
[IpencraBienue o K1accuPpuKaun
3 opraHnyeckux BemiecTB. Homenknartypa 1
(cucremaTuyeckas) U TpPUBHAIIbHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHUYECKHUH psijt
5 Meran u 3TaH — npocTenire 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NpONUIeH — IpocTeiine 1
MIPEJCTaBUTENN AIIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
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AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHUYECKOM
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b YIII€BOJOPOIOB,
MIPUHAICKANTUX K Pa3IMIHBIM KJIaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b

18 MHOroaToMHbI€ CIUPTHI: TUIICHTIIUKOIb U
TIIALEPUH

19 DeHoII: CTPOCHUE MOJIEKYITbI, (GU3UUECKUE U
XUMHYECKHE CBOMCTBA, TPUMCHECHHE

20 Anpaerunsl: GopManbAeTU U alleTalbIeTH/I.
Aneton

21 OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE

KHCJIOTBI: MypaBbUHAA U YKCYCHAs

19



[IpakTrueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHUCIIOTBI»

93 CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK
MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCIOT

24 MBpbLa Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE
CroxHble 3(UPHI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 Xupsr: rugponus, npuMeHeHue,
OMOJIOTHYECKast POJIb KHUPOB
VYTieBopsl: COCTaB, KiIaccuuKanusi.

27 Baxneriume npenicraBuTeNun: ritoKo3a,
bpykTO3a, caxapo3a

08 Kpaxmain u nemnosno3a Kak mpupoIHbIe
TIOJTUMEPHI
KonrtponsHas pabota no pasaeny

29 «Kucnopoaconepxaiine opraHuuecKue 1
COEIMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJIUH
AMWHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpPraHWYECKUE COCTUHEHUS, HX
ouosornyeckoe 3HaueHue. IlenTuas

39 benku kak mpupoHbie
BBICOKOMOJICKYIISIPHBIE COSTMHEHUS
OcHOBHbBIE OHATHS XUMHUU

33 BBICOKOMOJIEKYJISIPHBIX COETMHEHHUH. 0.5

Hrorosas KOHTPOJIbHAA pa60Ta.
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OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[Inactmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuoaunueckuii 3akoH u [lepuoanueckas
cUCTeMa XuMHU4eckux snemeHToB /1. 1.
Menzeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpHUEH CTPOEHHS aTOMOB. BXoiHast
KOHTpOJIbHAs padoTa.

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XMUMHYECKHX DJIEMEHTOB U MX COETUHEHUHN 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB J[.M. Meneneesa B
Pa3BUTHH HAyKU

0.5

Crpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BUAbBI; MECXaHU3MbI 06pa3OBaHI/I$I KOB&J’IGHTHOfI
cBsi3u. BogopoaHas cBsizb

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS
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[TonsiTHE O MUCTIEpCHBIX cHcTeMaX. MIcTHHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pacTBOpe

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX COoeqMHEeHU. ['eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHMYECKON U OpraHN4eCcKON XUMHUHU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3IU4HbIX (PAaKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIAN»

11

DneKTpoauTHYeCKas quccormanus. [lonstue o
BOZIOpOHOM ToKa3zatene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpTaHU4YCCKUX U HCOPTraHNYCCKUX BCIICCTB

12

13

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
[TonsTHE 006 37€KTpOIM3€E PACcIIaBOB U
pacTBOPOB coJiei

KonTtponbHast pabota no pazaeny
«TeopeTndyecknue OCHOBBI XMUMHUI

14

Mertamibl, ux nosnoxenue B [leproanueckoi
CHCTEME XMMHYECKuX aieMeHToB JI. H.
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MeHnesneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe PU3NIECKUe CBOMCTBA
METaJIOB

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT

15 HanpsHKEHUH METAILIIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
QTIOMHUHHI ) U UX COCTMHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIUHCHHI

18 XHUMHUYeCKUe CBOMCTBA IIUHKA, KeJie3a U UX
COCIMHEHUN
[IpakTuueckas padora Ne 2. "Pemenne

19 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«MeTamie»"
Hewmeramnsl, ux nonoxxenue B [lepronnueckoin

20 cUCTeMe XUMHUYeCcKux aieMentoB [1. U.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
du3nyecKkue CBONCTBA HEMETAILIIOB.

21 AnoTponusi HeMETauioB (Ha IpUMeEpe
KHCIIOpO/ia, cepbl, hocdopa u yriaeposa)

29 XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U UX
COE€IUHEHHUI

93 XuMHYecKue cBOWCTBa a3oTa, (pocodpa u ux
CO€IUHEHMI

24 XHUMHUYECKUE CBOMCTBA yIIIEpo1a, KPEMHUS U

UX COeINHEHUH

24



25

26

27

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COeTUHEHUN

O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
teMe «HemeTtanabely. Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"HemeTamis"»

28

29

30

31

KoHnTposipHas padoTta o Temam «MeTautb» U
«HemeTtaub»

Heopr AHUYCCKUC U OPIraHN4YCCKUC KUCIIOTHI.
HGOPFaHI/IHGCKI/Ie H OPraHUYCCKHUEC OCHOBAHUA

AMdoTepHbIe HEOPraHUYECKUE U
OpraHuYecKHue coeArHeHus. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

Pons xumuu B 00ecrieueHuN SKOJIOTHIECKOM,

BHGPFCTHHGCKOﬁ Y MUILIEBOM 6630H3CHOCTI/I,
Pa3BUTHHN MCIULIUHDBI

32

[IpencraBienust 06 0OMMX HAYUHBIX
MPUHITUTIAX TPOMBIIIEHHOTO MTOJTYYSHUS
Ba)KHEUIIINX BEIIECTB

33

34

YenoBek B MUPE BEIIECTB M MATEPHAJIOB.
Hrorosast koHTpOIBHAsS paboTa.

XuMus U 30pPOBbLC UCIIOBCKA

0.5

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [lpo3noB A.A., Jlyaun B.B.; non
penakuueit Jlynuna B.B., OOmiectBO ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO «JIPODAY;
AKnuonepHoe 00I1IEeCTBO «M3parenbeTBo «IIpocsemenue»
* Xumus, 11 xmace/ Epemun B.B., Ky3smenko H.E., llpoznos A.A., Jlynun B.B.; nox
penakuueit Jlynuna B.B., OOmectBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO «JIPODAY;

AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. VYpoxku xumuu B 10 kiacce. ba3osliii ypoBeHb. MeToiuueckoe nocooue

2. Knura nns yaurens. bazossiit ypoBenb. 10 kinacc (aBropsi: B.B Epemun, H.E.
Ky3bpMeHKO)

3. KonTponbubie u nmpoBepounbie paboThl. ba3oBelil ypoBeHb. 10 kinace (aBTOpHI:

B.B Epemun u ap.)
4. Opranuyeckasi XuMus B TECTaX, 3aa4ax, ynpaxHeHUsX. ba3oBblil ypoBeHs.11

knacc (aBrop: O.C INabpuenss u ap.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www 104.webstolica.ru Kinaccudukarust XUMUUECKHX peakimi

http://classchem.narod.ru KouTpen — Xumus aist Bcex

http://www.physchem.chimfak.rsu.ru MeTtoauka oOydeHHs XHUMHUU: CalWT Kaderpbl
xumuu HI'TTY

http://mctnspu.narod.ru  Metoauueckoe oObeauHeHHe yuuTeneit xumuu CeBepo-

Bocrounoro okpyra ropoga MockBbl

http://bolotovdv.narod.ru HanoMeTp: HAHOTEXHOJIOTHYECKOE COOOIIIECTBO
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http://www.  nanometer.ru  OmHIaiH-CIPABOYHUK  XHMHYCCKHX  DJIIEMEHTOB
WebElements

http://webelements.narod.ru ITomynsipras 6MOIMOTEKa XUMUYECKUX IIEMEHTOB

http://www. alhimikov. net Caiit Alhimikov.net: yaeGHbIe U cripaBOYHBIC MaTEpUAITBI
10 XUMUH

http://chemworld.narod.ru Caiit «BupTryanbHas XMMHYECKasK [IIKOJIa

http://maratakm.narod.ru Cait «Mup XuMum»
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