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COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

ITpenmeTr opraHMuYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJyUYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs OpraHudeckux coequHennii A. M. bytneposa,
e€ ocHoBHBIE TOJOkKEHUA. CTpyKTypHBIE (DOPMYIBI OPraHMYECKHX BEHIeCTB. | omoorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBienne o  kiaccudukauum — opraHuueckux  BemiectB.  HomeHknartypa
OpPraHMYECKHUX COEAMHEHHMM (CHUcTeMaTHuecKas) M TpUBHAJIbHbIE Ha3BaHUS Ba)KHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIEeCTB, HAOIIOJACHUWE U ONHMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPAIEHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHUM (IJIaBjieHHUEe, OOyTIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MetaH m 3TaH — mpocTeumme
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOICTBa (peaklUuu 3aMelIeHHs U
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — MpOCTEeHIIne
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEPHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Ankanuensl: Oyramumen-1,3 u meTmiOyraauen-1,3: cTpoeHHE, BOKHEUITNE XUMHYCCKHEC
cBoiicTBa (peakius noaumepusanuu). [logydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psii. AlETuieH —
IPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHEe M XUMUYECKHE CBOIMCTBA
(peakuuy THIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TOJIyd€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHUe U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOpoJoB. [IpuponHblii Ta3 U MONyTHbIE HE(TAHBIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHkKa, KpPEKUHT
(TepMHUYECKHiA, KaTamUTHYeCKHii), muponu3. [IpoaykTsl nepepaboTku He(TH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yrob ¥ NPOAYyKThI €ro nepepadboTKy.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYCHHs BEIIECTB W UX NPEBPAILCHUN: 03HAKOMIICHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHYECKOW pPaOOTHI:
IIOJIy4EHHUE 3TUJICHA U U3YYECHHUE €r0 CBOMCTB.
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Pacuérnble 3a1aun.

Bbuncienuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WM IMPOJYKTOB PEAKLIUN).

Kuciiopoacoaep:kanye opraHu4eckne coeJuHeHNs

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PHU3UYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BoopoiHbie B3 MeX1y MOJIEKyJIaMy cupToB. JleiicTBue MeTaHoa U 3TaHOA
Ha OpraHu3M YelloBeKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIWIEPUH: CTpOeHHe, (U3NYECKHe U
XUMHYECKHE CBOMCTBA (B3aMMO/IEUCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHbIe CcHMpThI). JlelicTBue Ha opraHu3M denoBeka. IIpuMeHeHue riuiepuHa H
STUJICHTJIUKOJISL.

@eHoNl: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAaHOBJIEHHS, KaueCTBEHHBIE DPEaKLIMN),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeNiebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHas U YKCYCHasi KHCIJIOTBHI:
CTpoeHue, pU3NUECKUue 1 XUMHUYECKUE CBOICTBA (CBOMCTBA, 00IIHMe I KJlacca KUCIIOT, peaKIusl
TepuUKalMK), ToJNydyeHHe U mpuMeHeHue. CTeapuHOBas M OJIEMHOBas KHCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIlEE NEeHCTBHUE.

CrnoxHble 3GUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. buonorudeckas poiib KUPOB.

VYrneBoabl: cocTas, KiaccupUKalys yrieBo10B (MOHO-, TU- U Moyucaxapusl). [ noko3a —
pOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe U XUMUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHne amMMHa4HBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIJIOKO3bl), HAaXOXJAEHUWE B NPUPOE,
npuMeHeHue, onosornueckas poib. ortocunTes. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue kpaxmaina U LEeUTI0I03bL.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJIn3, KadeCTBEHHAs PEaKIHs ¢ HOIO0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KadeCTBEHHBIE
peaKkiui OJHOATOMHBIX CHUPTOB (OKHcIeHHEe 3TaHoda okcuaoMm Mmeau(ll)), MHOroaToMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom meau(ll)), ampaerunoB (oxucieHue
aMMHMa4YHBIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajia C HOJOM), MIpPOBEACHUE TMPAKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrle 3agayn.

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOIYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).
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A3zoTcoaeprkaliye opraHu4ecKue CoeIMHEHUs.

AMHUHOKHCIOTBI KaK aMm(oOTepHble OpraHudyeckue coenuHeHus. Dusnveckue U
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe INIMLKHA). buonorumueckoe 3HaueHue
amMHHOKuUCIOT. [lentuapl.

benku kak npupoJHbIe BBICOKOMOJEKYJSpHblE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
KauEeCTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEeHTalbHbIE METO/bl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OesKoB.

BbicokomoiieKkyIsipHbIE COeJUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CPEOHAs MOJEeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHCHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€ MU M3y4YEeHHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSITUH, ABJISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KIacCupUKalusi, TMEePUOJUYHOCTb, HAOIIOJCHUE, HW3MEPEHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE.

®dusnka: MaTepus, SHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPTETUYECKUNA YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MUECKUe BETMUMHBI U €IUHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opranusm, Ouocepa, oOMEH BelIeCTB B OpraHuzMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAIllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTRA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUA

TeopeTruvyeckue OCHOBbI XUMHHU

XuMmudeckuii dmeMeHT. AToMm. Snmpo aroma, HW30TONBI. ODJIEKTpOHHAs 000JI0YKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anmemenTsl. OcOOCHHOCTH
pacnpeaciicHusd 3JICKTPOHOB I10 OPGI/ITa.H}IM B aTOMax 3JICMCHTOB IICPBLIX I-IGTI:IpéX NEprUoaoB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.
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[lepuonnueckuit 3akoH u Ilepmoanueckas cucrtema xumudeckux sseMeHtoB J[. .
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M llepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TeOpHEW CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIaM U IepruoaaM. 3Ha4Ye€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbI XUMHUYECKON CBsI3U (KOBaJICHTHAs
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBSI3U (OOMEHHBIA M JTIOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUTMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BELIECTBA B pacTBOpE.

Knaccugukamuss Heopranmuecknx coequHeHui. HomeHkiaTypa HEOpPraHWYeCKHX
BELECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckass peakuus. Knaccuukanus XUMHYECKHX peakUUil B HEOPraHUYECKOW U
OpraHMYECKON XMMHUHU. 3aKOH COXPaHEHUS MacChl BEIIECTB, 3aKOH COXPaHEHUsS U MpeBpalleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (pakTopoB. OOpaTUMbIe peaklUu.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle HlaTense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCrepuMEHTAIbHbIE METO/bl M3yU€HUsSl BEIIECTB U UX MPEBpallleHUil: JIeMOHCTparus
tabmun «llepuonuueckass cucrema xumudeckux snementoB . M. MenneneeBa», u3ydeHue
MoJieNiell  KPUCTANIMYECKUX peIIEToK, HAOMI0JeHWe M OINUCAaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jIoKEHHE IEPOKCHAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
oTpefieNieHue Cpe/ibl pacCTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCAILHOTO MHJUKATOPA, pPEeaKluu
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnrie 3amaun.

Pacuérbl Mo ypaBHEHUSAM XMMHUYECKUX PEAKIIM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacué€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAast A0Sl BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilomoxenue HemeramioB B Ilepuoanueckoil CUCTEME XUMHUYECKHX
snementoB JI. M. MenaeneeBa m OCOOCHHOCTH CTPOCHHS aTOMOB. Du3MUecKHe CBOMCTBa
HEMETaJUIOB. AJUIOTPONHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJloTEHOB, cepbl, a3ora, (ocdopa,
yIIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).
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[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COEIUHEHUHN.

Meramnsl. Ilonoxenue merainos B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. Oomrue
¢dusznveckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPsSKECHUN
METaJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWUIIMX METAJJIOB (HATPUM, KaJdid, KajdblMd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

O61mue criocoOb!l moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3y4Y€HUs BEUIECTB M MX IMPEBpAIICHU: H3y4YeHUe
KOJUISKIIMA «MeTalulbl M CIUIaBbI», OOPa3I[[OB HEMETAJUIOB, PEIICHUE SKCICPUMEHTAITBHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥  JIAOOPAaTOPHBIX  OIBITOB
(B3auMoJIeHiCTBME TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KaueCTBEHHBIC
peaKIuy Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemecTBa WiM 00bEMa Ta30B MO HM3BECTHOMY KOJUYECTBY BEIICCTBA,
Macce Ui 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMH BEILIECTB, pacy€Thl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuui.

[IpeacraBnennss 00 OOmMMX HAYYHBIX MPUHIMIAX TPOMBIIIICHHOTO TMOJYyYECHUS
BOKHENIIMX BEILIECTB.

YenoBeK B MHUpE BEUIECTB M MaTEPHAIOB: BAKHEHIIME CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC YI0OPEHHUS.

XuMHST U 3]I0POBBhE HYEJIOBEKA: IMPAaBWJIA HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPETNapaToB,
mpaBuiia 6€30MacHOTO MCIIOIh30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xmacce ocymiecTBiseTCs Yepe3 UCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIsi OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSTHSA: HAy4YHBIA (akKT, TUMOTE3a, 3aKOH, TEOpHs,
aHajgu3,  CHHTE3,  Kiaccuukanus,  MEPUOJAUYHOCTh,  HAONIOJCHHWE,  OKCICPHUMEHT,
MOJICJIUPOBAHUE, U3BMEPEHUE, SBIICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaIOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIMUUHBI U €AMHULIBI X U3MEPEHHUSI, CKOPOCTb.

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

['eorpadusi: MUHEpaIbl, TOPHBIC TTOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.
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TexHoorus: XHUMHUYECKada IIPOMBIINIJIEHHOCTD, MCTAJLIyprus, IMPpOU3BOJACTBO
CTPOUTCIIbHBIX MaTcCpuaiosB, CEIIbCKOXO03ICTBEHHOE IMpounu3BOACTBO, numicBas
MMPOMBIIIJICHHOCTD, q)apMaI_[eBTI/I‘-IeCKaSI MNPOMBIIIJICHHOCTb, IIPOU3BOACTBO KOCMCETHYCCKUX
ImpemnaparoB, IMPOU3BOACTBO KOHCTPYKIHWOHHBIX MAaTCpHUaIOB, 3JICKTPOHHAA IIPOMBIIIICHHOCTD,
HaHOTCXHOJIOTHUH.
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IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMEBI (BA3OBBIN YPOBEHD)
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHUCS
porpaMM CpeaHEero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
HaydHo-meromnueckoii OCHOBOW Ui pa3pa0OTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B coOTBETCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypEe JHMYHOCTHBIX
pe3yabTaTOB OCBOCHHUS TIpeAMeTa «XUMHUS» Ha YPOBHE cpeaHero ooOiero oOpa3oBaHHs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

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

HaJM4he MOTHUBAIIMHU K 00YUECHUIO;

[[eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIIEHUM JTUYHOCTU HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMH IETOCTHOM CHCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JlugHOCTHBIE pPE3yNbTaThl OCBOEHHUS TMpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B EIMHCTBE
y4eOHOW M BOCHUTATEIBHOW JICSITEIIBHOCTH B COOTBETCTBHM C TyMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TIPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOIIUMH TIPOIIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPAaBCTBEHHOT'O CTAHOBJICHUS
JUIHOCTH 00YyYaIOIUXCSI.

JIM9HOCTHBIE PEe3yNbTaThl OCBOCHUS MpeAMeTa «XHUMHUSD» OTpaxkaroT cHopMHUpPOBAHHOCTH
OMbITAa TIO3HABATENLHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYaroIIMXCS IO peaTu3aluu
MIPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUS O0YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHHUSI O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHWH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOUW TBOPYECKOW AESITENLHOCTU MPU CO3/IaHUU YUEOHBIX MPOECKTOB,
pelieHnr y4eOHbBIX U TO3HABATENILHBIX 33/1a4, BEITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIKM3€ Pa3InYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;
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YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJACTU TEOPUM U MPAKTUYECKOrO IMPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAayKH €CTh pe3yJbTaT UINTEIbHBIX HAOIOJICHHIA,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHHM M TMOCIEAYIOIIEM aHaju3e
uH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XHUMHUYECKUMHU SBICHUSMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLIGHMBAaTh CBOE IOBEJACHHE W IOCTYNKHM CBOMX TOBApUINEH C MO3ULMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUN ATUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

NOHMMaHHUS LEHHOCTeH 30pOBOrO M 0Oe30macHoro oOpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOrofieHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MMOBCEAHEBHOMN
JKU3HU U B TPYIOBOM JIESTEIHHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI UHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aTKOTOJIA,
HAapKOTUKOB, KypEeHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCIIEI0BAaTEIbCKOW JEATEIbHOCTH,
00I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUH NPAKTUYECKUX 3a7ad COLUAIBbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHIO MpPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY MHJIMBUIYaTbHOM TpaeKTOpUHM OOpa3oBaHMs,
Oynymeil mpodeccun U peanr3aluu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKHUX MPOOeM, BIHSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUS HEOOXOJUMOCTH HCIIONH30BAHUS JOCTHKECHUN XUMUH ISl PEIICHUSI BOTIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUM, MPUHOCIIIMX BpEN OKPYKAIOIIeW MPUPOIHON Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC SKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAESMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;
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HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MIO03HABATEIbHOM, KOMMYHUKATHBHON M COIIMAJIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTUBOCTOATH UJICOJIOTMU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

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

NOHUMaHMs CHeuu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUsI 00 OKpYKarolieM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JJIsi COBPEMEHHOM LMBMJIM3ALMU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM pPOJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJBTYPBI, PEIICHUH TI00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOro 4iIeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOH TPAaMOTHOCTHM: TOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJSy4yaeMble 3HAHMS JUIS
aHau3a U OOBSACHEHMS SIBIICHHM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEeHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHbBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C LENBIO MTOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XMMUYECKUE 3HAHUS JJISl pellieHus polieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIBCKON AESITEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO UM CcaMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHUM MO XHUMHM B COOTBETCTBHUM C JKU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iMyHbIX chepax mnpodeccrnoHaTbHON
JIeATEITbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yibTaThl OCBOCHHSI ydeOHOro mpenMera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HayuMble Uil (OPMUPOBAHUS MHUPOBO33PEHUS OOYHYAIOMIUXCS MEXIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
n CHGI_II/I(i)I/IKy MCTOAOB IMO3HAHHSA, UCITOJIB3YCMbIX B CCTCCTBCHHBIX HAaYyKaX (MaTepHH, BCIICCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HaY4YHbIH (aKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKO0H, TEOPHSl, HCCIIEIOBAaHUE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIE  ydeOHble  JeHCTBHS  (TMO3HABaTeNbHBIE,  KOMMYHHKATHUBHEIC,
peryJsaTUBHBIE), oOecreunBapmme ¢GopMHUpOBaHWE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLMAIbHOW KOMIETEHIIMH 00y4aroImnxcs;
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CHOCOOHOCTh  OOY4YaroLIUXCA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHON IIPAKTHKE.

MeranpeaqmeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU Y4eOHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Ogi1aieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIUPOBaTh M aKTYaJlM3MpOBAaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBarh;

ONpEAeNATh LEIN JEATEIbHOCTH, 3ajaBasi NapaMeTpbl U KPUTEPUU HX JOCTUIKEHHUS,
COOTHOCHUTD PE3YJIbTaThl AECATEILHOCTHU C MIOCTAaBICHHBIMU LIENISMU;

MCIIOJIb30BaTh IPU OCBOCHUM 3HAHMW IPHUEMBI JIOTMYECKOI'O MBILUICHHS — BBIICIATH
XapaKkTepHble INPU3HAKK IIOHATHMM W YCTaHABJIMBATh MUX B3aUMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOIIME MMOHITHUS JIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;,

BbIOMpATh OCHOBAHMS U KPUTEPUH U1 KJIACCU(UKALIMY BEUIECTB U XMMHUECKUX PEaKIIMIA;

YCTaHaBJIMBATh IPUUNHHO-CJICICTBEHHBIE CBSA3U MEXKYy U3Yy4acMbIMU SIBJICHUAMM;

CTPOUTH JIOTUYECKHE PpACCYXKIEHUS (MHAYKTUBHBIC, JEIyKTHBHbBIC, II0 aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBO/JIbI U 3aKJIFOUEHNUS;

OPUMEHATHh B Ipoliecce MO3HAaHUS, UCTOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIeNH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
Xumuueckass (GopMylsia, ypaBHEHHE XHMHMUYECKOM peakuud — TpU pEIIeHuHd Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIE IMPEICTABICHUS
JUISL BBISIBIIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aE€MbIX BEUIECTB U XUMHUYECKHUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHII;

dbopMynupoBaTh LEAM M 3aJayd  HMCCIEAOBAaHHSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO C(hOpPMyTUPOBAHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IMpOIlecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (opMymupoBaTb O00OOIIEHHS M BBIBOJABI OTHOCHUTEIHHO
JTIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeoBaTeIbCKOW M IPOEKTHOM JesITeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) padorta ¢ nHpopManmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HHPOpMaLuU (HAY4HO-TIOIYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouHble THocoOusi, pecypcbl HHTepHera),
aHATU3UpPOBaTh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE;
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(GopMynupoBaTh 3ampOChl M INPUMEHATh Pa3IMYHbIE METONAbI NPH IOMCKE U OTOOpe
uHpopManuu, HeOOXOIUMOM IS BBITIOJIHEHHS YI€OHBIX 3a/1au ONPEAeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayeCTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUeCKue M MaTeMaTU4yecKue) 3HaKu U
CUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

MCII0JIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMM:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbl B XOJI€ JMaora U/uiu JAUCKYCCUH,
BBICKA3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEl pe3yabTaTOB MO3HABATEJIbHOM AESATEIBbHOCTHU, IMOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPH BBINOJHEHUH XMMHUYECKOI'O
9KCHEPUMEHTa, HPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIECTB,
peanu3anu y4yeOHOro mnpoekTa U (OpMyIHpOBaTh BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHBIX
HCCJIEIOBAaHUM MyTEM COTJIACOBAHUS ITO3ULIUHN B X0/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

Osi1aieHHe YHHBEPCAJIBLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO ITO3HABATENBbHYIO AEATEIBHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuTM JEUCTBUN NPU BBHINOJHEHUM YYEOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(p(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YU4ETOM MOJy4YeHHUs] HOBBIX 3HAHUN O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISIT CaMOKOHTPOJIb CBOEHM JEATENbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLICHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XUMHUsD OTPAXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUN O XMMHUYECKOH COCTaBIISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHUM SIBIEHUH NpPUPOIBI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelICHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpenE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrArOIINE
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JJIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHass ¢opmyna (pa3BépHyTas H
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHANbHAS TPYIMIA, paguKal, H30Mepus, U30MEpbl, TOMOJOTMUYECKHH psil, TOMOJIOTH,
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YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKaIUe COCIUHEHU, MOHOMEp, NOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BeuiectB A. M. bymiiepoBa, 3aKOH COXpaHEHHUSI Macchl BEILECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI $3bIK XUMHM; MHPOBO33PEHYECKHE 3HAHHUSA, JISKAIIUE B OCHOBE NOHMMAaHUS
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30acCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPaKTUYECKOM JIeATENbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pHbIE IPU3HAKY MOHATUHN, YCTaHABINBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHIATHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OpMHUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIEHHOM) (OpMYJT OPraHNYECKUX BELIECTB
U YpaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEHKHOCTh U3YUYEHHBIX OPraHU4YECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJEHHOMY KJIACCy/TpyIie COEIUHEHUMN
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJEpIXAlllde  COCIUHEHMs, BBICOKOMOJIEKYISpPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA No cucremarndeckoi Homenkinatype (IUPAC), a Taxke
IPUBOJIUTH TPUBUAIbHbIE HA3BaHMs OTAEIbHBIX OPraHMYECKHUX BEIIECTB (ITUIJIEH, MPOMMIIEH,
alleTUIeH, JSTHIEHIJMKONb, TIHLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJbl XMMHUYECKON CBA3M B OPraHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYEeCKHUX
BetiectB A. M. byrnepoBa [uist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILECTB OT HMX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (QU3HUECKUEe U
XUMHYECKHE CBOWCTBA TUIIUYHBIX NIPEJICTABUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, areTwieH, OyrammeH-1,3, mermnOyraauen-1,3, OeH3ol,
METaHOJ, ATaHOJ, ATUJIEHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbHHAsI U YKCYCHast
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, AaMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMHU YPaBHEHUSMU COOTBETCTBYIOIIHMX XMMUYECKHUX PEAKLHH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEPepadOTKHU;

c(OPMHPOBAHHOCTh YMEHUH TPOBOAUTH BBIUUCICHHUS IO XUMHYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTA PEAKIMHU IO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIECTB WIM IPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJIETh CUCTEMOU 3HAHMN 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB U XUMHYECKHMX SIBJICHUI
(mabmroieHne, W3MEpEeHHe, OKCICPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE
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XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PEHICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUSIX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKILHUSMU MO BBITOJHEHUIO JIaA0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus1 OpraHU4YECKUX BELECTB NP HAarpeBaHUU, NOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypalus OelIKoB Mpu
HarpeBaHUU, IIBETHbIC PEAKIMU OETKOB) B COOTBETCTBUM C MpPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, NPEICTABIATh PE3yJIbTaThI
XUMHYECKOTO SKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAaKUUN u
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 WH(OpMAIIHUIO,
I0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOi nHopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHI COONIOAATh TMpaBWJIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollled MPUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMAas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
npuMepax crocoObl YMEHBIIEHUS U MPEJOTBPAIICHHS] UX BPEIHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHHUIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolmUXCsi: YMEHHE HCIONIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.

11 KJIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHsSI Kypca «OOmmas W HeopraHudecKkas XHMHs
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XWMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpA, POJIM XHMHH B TIO3HAHHWH SIBJICHHWH NPUPOIbI, B (GopMUpOBaHUU
MBIIUICHUSI U KYJAbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHrsT TPAaKTHUYECKUX 3a7ad M HSKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIICGHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJATAOIINE
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- IEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O00BEM, BAJICHTHOCTh, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKUCJICHUsI, XUMHUYECKass CBA3b (KOBAJICEHTHAs, WOHHAs, METaJUInYecKasi, BOJOPOJIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUHid, pacTBOp,  JJIEKTPOJIUTHL,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMUYECKOM  peaklMd, XHUMHYECKOE pPAaBHOBECHE); TEOPUM M  3aKOHBl  (Teopus
NEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXPAHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHMS W NPEBPALLEHUS SHEPTUU MPU XUMHUUYECKHX
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pEaKMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHPOBO33PEHYECKHE 3HAHUS,
JeKalMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(bakTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U 0€301MacHOM HCIOJIb30BAHUU
BO)XKHEHIINX HEOPIraHWYECKUX BELECTB B OBITY M MPAKTUUECKON JAEATENbHOCTH YEI0BEKa,;

Cc(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTE€PHbIC IPU3HAKK [TOHATUH, yCTaHABIMUBATbH
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUUYECKUX pEaKLUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKMX BEIIECTB (yrapHblid ras,
YIJIEKUCHIbIA Ta3, aMMHUaK, raméHas M3BECTh, HEralmi€Has W3BEeCTb, IUThEBAas COJa, MUPUT U
Apyrue);

c(OpPMHPOBAHHOCTb YMEHUH ONPEeNATh BAICHTHOCTb U CTEIIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs, HIOHHA,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAJIMYECKONH PEIIETKH KOHKPETHOTO
BEIlleCTBA (aTOMHas, MOJIEKYJIsSpHas, MOHHAas, MeTa/NIM4yecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHU;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHMYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIMHEeHUN (IpOoCThle BEUIeCTBa — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(OTepHBIE THAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpblBaTh CMBICA Hepuoaudeckoro 3akoHa J[. W.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

cOPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 2IeMeHTOB 1—4 nepronos [lepuonnueckoii cucteMbl XUMUUECKHX Ai1eMeHTOoB JI. U.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTANN», «IHEPreTUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M MX
COeIMHEHUH 10 nepuoaam u rpynnam Ileprogudeckoii cucreMbl XMMHUYECKUX 31eMeHToB [[. .
MeHnpeneeBa;

c(OpMHUPOBAHHOCTh YMEHUH XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XHMHUYECKHE
CBOICTBa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIAcCOB, MOATBEPKIaTh CYyIECTBOBAaHUE
TEHETUUYECKON CBA3M MEXAY HEOPraHMYEeCKMMH BEIIECTBAMU C TIOMOIIBI YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
npu3HaKaM (YHCIy W COCTaBy pEarupyrolInux BEMIeCTB, TEIIOBOMY 3G (dEKTy peaxiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAaKIMU, YIaCTUIO KaTallu3aTopa);

c(OpPMHPOBAHHOCTh YMEHHM COCTABIIATh YPAaBHEHHS PEAKLMN pa3IMYHBIX THIIOB, MOJIHBIE
U COKpaIEHHBIC YPaBHEHHUS PEaKUUi MOHHOTO OOMEHa, YUMTHIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKuy UayT 40 KOHLA;

C(OPMHPOBAHHOCTE YMEHUI MPOBOAUTH PpEAKLUH, MOATBEPXKAAIOUINE KadeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAClO3HaBaThb ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;
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c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii MOCPECTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakiuu OT
pa3iauuHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHUMHYECKHE TIPOIECCHI, JICKAIINEe B
OCHOBE IMTPOMBIIIJICHHOTO MOJIYYCHUS CEPHON KHCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
IpeCcTaBiIeHUd 00 OOIMX HAy4YHBIX MPUHILHUIAX U JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJIUTH BBIYUCICHHUS C WCIOJIB30BAHUEM TOHSTHS
«MaccoBasi 0N BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHONICHUH Ta30B INMPU XHUMHYCCKHUX
peaKIusax, Macchl BEIIeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BELIECTB, TEIIOBOro 3¢ ¢dekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEUIECTB, IPEBPAIICHHS U COXPAHEHUS DHEPTUH;

c(hOpMUPOBAHHOCTh YMECHHU COOIONATH MpaBHiia MOJE30BAHUS XUMUYCCKOW TIOCYION U
71ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpalleHUs C BEIIECTBAaMH B COOTBETCTBUU C
WHCTPYKIUSMU MO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW OSKCIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOTO MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdart-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3aMad o temam «Metamiely u «Hemeramiael») B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKH
0e30MacHOCTH MpHU 0OpalleHU! ¢ BEIIECTBAMH U JIA0OpAaTOPHBIM 000PYJIOBaHHEM, MPEACTABIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE ITUX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKU AHATM3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO,
MONTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHKAIUH, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBUia HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBEJICHUSI B OBITY W TPYIAOBOM MEATEIHHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBBSI W
OKPY’KaloIllel MPUPOJIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax crocoObl
YMEHBIIEHUS U TIPEAOTBPAICHUS X BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YETIOBEKA;

JUIsT O0yYaroIUXCs C OTPAHMYCHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE TPHUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CJA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE WCIONb30BaTh pelbeHO-
TOYCUHYIO cHucTeMy o0o3Hauenuid JI. bpains ang  3amucu XUMUYECKUX — (opMmyd.



MVYHUILIUITAJIBHOE BIO/DKETHOE OBIEOBPA3OBATEJIBHOE YUYPEXK/IEHUE
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHWe pa3aejoB M TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckon xumuu. Teopus
11 CTPOCHHUSI OpPraHMYEeCKHX coenuHeHuid A. 3
M. bytieposa
Htoro no paznemny 3
Paznea 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
29 HenpenenbHble yrieBOAOPOABI: aJKEHHI, 5 1
QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKue yrieBoioposl 2
24 [TpupogHBIE UCTOYHUKH YTIECBOJOPOJOB H 3 1
ux nepepadoTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 3
3.2 Anpperuasl.  KapOoHOBBIE — KUCIOTBL. 7 1
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Crnoxuble 3¢upbl
3.3 VriaeBoasl 3 1

Hroro mo pazueny 13

Pa3znea 4. A3oTconepxkamue OpraHndecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 3 ‘ ‘

Htoro no paznemny 3

Pa3zaea S. BeicokoMoieKyJIsipHbIe COeIMHEHUS

5.1 [Tmactmaccer. Kayuyku. Bomokna 2

Htoro no pazneny 2

OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME = 34 2 2
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11 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U  TeM (undposbie)
Ne /i Konrpoannsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuonnueckuii 3aKoH
11 u llepmogmueckasi cucremMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue  BemiectBa.  MHorooGpasue 4
' BEILIECTB
1.3 XUMUYECKHe peakluu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi XuMust
2.1 ‘ Merannbl
2.2 ‘ Hewmerast 9 1
53 CBsi3b HEOPTaHUYECKUX U OPTaHMUECKUX 5
' BELIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 ‘ XHUMUS U )KU3Hb 4
Hroro no pazneny 4
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OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3




