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COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHuueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHbIE (HOPMYIBI OpPraHMYECKUX BEHIECTB. [ oMoiorws,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHM (cucreMaTuyeckas) M TpUBHAJIbHBIE Ha3BaHUSA BaKHEUIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BELIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BEIECTB, HaOJIOeHUE U OMNHCAHHME JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH M 3TaH — MpocCTeHine
MPE/ICTAaBUTENIN aJIKaHOB: (pU3MUecKWe U XUMHYECKHEe CBOWCTBAa (peakiuH 3aMelleHus |
TOpEeHUs ), HaX0XkIeHHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATAllUU, OKUCIICHUS U TIOJMMEpPU3allin), MOTy4eHUEe U IPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psiA. ALETUIEH —
MPOCTENIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHS), IOJTyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMUYECKUE CBOICTBa (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayiexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmueckass CBA3b MEXIY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM KJaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomyTHble HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTaTUTHUYECKUi), muposu3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJ/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTb» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBAa WJIM MPOJYKTa PEAKLIHUU IO H3BECTHBIM Macce, O0bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJTYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs!




[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pEaKkUMU C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOJAMH, TOPEHHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAy MOJIEKYJIaMH CIIUPTOB. JleficTBHE MeTaHOIIa U STaHOoJIa
Ha OpraHu3M YeJIOBeKa.

MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMHI METAJIAMH, KAUE€CTBEHHAsS PEaKIus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha opraHu3M uesnoBeka. lIpuMeHeHwe riaunepuHa U
STHUIICHTJTUKOJISL.

@eHoJI: CTPOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunbl M KemoHwvl. DOpManbAETHI, aleTAIbIACTHA: CTPOCHHE, (QHU3MUYECKHE U
XAMUYECKHE CBOMCTBAa (pEaklWU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MIOJTyYeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIIOTBI:
CTpOeHHUE, PU3NUECKUE U XHMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME ISl KiTacca KUCIIOT, PeaKIus
TepudHKaNNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAS KHUCIOTHI Kak
MPEJICTAaBUTEIIH BBICITUX KapOOHOBBIX KHCJIOT. MblIa KaK COJM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble dpHUPBI KaK MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX d(HUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHpPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3MYEeCKHe U XUMHYECKHe
cBoiicTBa (B3ammMojeiicTBue ¢ rtuapokcuaom Mmemu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoOBIeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
pUMeHeHue, buosnoruueckas poib. otocunte3. Opykro3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemmronosa kak npupognbie noaumepbl. CTpoeHrne Kpaxmaia U LEUTION03bI.
duznyeckue U XMMHUYECKHUEe CBOIMCTBA Kpaxmaia (THUIPOJIN3, KAUeCTBEHHAs PEAKIHsI C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEeBpalICHUi: MpPOBEACHUE,
HaOIOJICHNEe W OMNHCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHbIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), IPOBEJICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, o0BbEMa, KOJIUYECTBA
HCXOJHOTO BeIIecTBa WM NPOAYKTAa pEaklUUd MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHn4ecKue CoeIMHEHMs.

AMUHOKUCIOTBI Kak aM(OTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIKHA). buonornueckoe 3HaueHUE
aMUHOKHUCIOT. [lenTumpt.

benku kak mpupoiHble BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTHUYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA O€IKOB: TUAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.

DKCIIepUMEHTAIbHBIE METOJIbI U3YUEHUS BEIIECTB U WX MPEBpAllEHUI: HAOMIOIEHUE U
OTIMICaHHE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OENKOB MpPU HArpeBaHUM, IIBETHHIC
peaxiuu OeIKoB.



BricokomoiieKkyJIsipHbIe COeIMHEHHS

OcCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEIHsAs MOJEKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPU3aLUs U TOJUKOHICHCALINSL.

OKCIIepUMEHTANIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMJIEHUE C
00pa3iaMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYYYKOB.

MexnpeaMeTHbIe CBSA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d MU M3ydyeHUU opraHmyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, TaKk U
MOHATHM, SABJISIOUIUXCA CUCTEMHBIMU I OTJIENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4YHbIH (aKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUI YPOBEHb,
BEIIECTBO, T€JO0, 00BEM, arperaTHOEe COCTOSIHME BEUIECTBa, (PU3NUYECKHE BEIUYUHBI U €IUHUIIBI
UX U3MEpPEHUSI.

buonorus: kmerka, opranmsMm, Ouocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOTIAaeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOITYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. OJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrmpeiesieHus JIEKTPOHOB M0 OPOMTANIAIM B aTOMax 3JEMEHTOB TEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHass KOH(PHUTypalusi aTOMOB.

ITepuonuueckuii 3akoH u Ilepuoguueckass cucrema xuMuueckux osnementoB 1. .
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa u Ilepuoauyeckol CHUCTEMbl XHUMHUYECKHX
anemeHToB JI. . MenpeneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
[0 TpyInaMm U neprojaM. 3Hau€HHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BemecTBa. XHMHYECKas CBsI3b. BHIbl XUMHYECKOW CBS3M (KOBaJCHTHAas
HEMoJIApHas U TOJSpHasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKHCIeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsarue o agucnepcHbIX cuctemax. MICTUHHBIE U KOJIJIOWAHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B pacTBOPE.



Knaccudpukamuss HeopraHuueckux coeguHeHWd. HoMeHkiaTypa HEOpraHMYECKHX
BellecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCaM.

Xumnueckas peakuus. Knaccupukanuss XUMHUYECKUX PEAKIUA B HEOPraHUYECKOH U
OpraHMYEeCKONW XUMHUH. 3aKOH COXpPAHEHHUs MACCHI BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe peaKIvu.
Xumudeckoe paBHoBecwe. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Ipunnun Jle HlaTense.

OnekrponuTrdeckas aucconuanys. CuiabHble W cinadble 3eKTposuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAs, IIEJI0OYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEpPUMEHTAIBHBIE METOJbI M3yYeHHUs BEHIECTB M WX IPEBpAIlIEHUMN: JEMOHCTpaIus
tabmui «llepronnueckas cuctema xumuyeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX pemEToOK, HaOMI0/IeHe W ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B MPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJICHUE CPENIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHAMKATOPA, PEAKITUU
MOHHOTO OOMEHa), MPOBEACHUE MPaKTUUEeCKOM paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEAKITUM.

Pacuérnbie 3amaun.

Pacuétel mo ypaBHEHUAM XUMHUUYECKHUX PEAKIIANA, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopranunueckasi xumusi

Hemerannwl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cucTEME XMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTpPOCHHS aToMOB. DHU3WUYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOTIHS HEMETAUIOB (Ha IPUMEpPE KUCIOpoa, cepbl, hochopa u yriaeposa).

XWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TalIOTEHOB, cephl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHUsI) U UX COeUHEHHUN (OKCUI0B, KUCIOPOICOAECPKALINX KHCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHre BaKHENIIIMX HEMETAIIJIOB U UX COCAUHEHUM.

Mertamnel. [lonoxxenne metamioB B [lepuoauyeckoil cucteMe XMMHUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayjioB. O6miue
¢uszuveckue cpoiicTBa MeTauioB. CIIaBBI METALIOB. DJEKTPOXUMHYCCKUN PAJl HANPSHKCHUM
METAJJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEHWIIMX METAJIOB (HATpPHWM, Kalui, KaJbIUH, MarHum,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl Noay4eHus MeTasuioB. [IpuMeneHne MeTamioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHbIE METOJbl H3Y4Y€HUsS BEUIECTB M UX IMPEBPAILCHUI: HU3Yy4YECHHE
KoJulekinu «MeTamipl M CIJIaBbl», 00pa3lloB HEMETANIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a/a4, HaONIOJIeHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PACTBOpPAMH KHUCIOT W MIENOYel, KaueCTBEHHBIC
peaxuu Ha KaTHOHBI METAJLIIOB).

Pacué€rneie 3amaun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce wid 00BEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKIHUU BEIIECTB, pacdyéThl Macchl (00BEMAa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CITH OJTHO U3 BEUIECTB HMEET MPUMECH.

XumMus 4 KA3Hb



Ponp xumuu B 06ecriedeHNH SKOJIOTUYECKOM, SJHEPTeTUUECKOM U MUIIEBOM 0€30MacCHOCTH,
pazBuTUM MeauuuHbl. [loHSATHE O Hay4YHBIX METOAAX IIO3HAHUSA BEIIECTB M XUMHYECKHX
peaKuuu.

[IpencraBnenns o0 O0OmMX HAYYHBIX MNPUHLOUIAX [POMBIIICHHOTO MOJYYEHUS
BAKHEUILNX BELIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: BaKHEHIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KepaMMKa, MaTepuajbl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHUAaJIbl, OPTraHUYECKUE ¥ MUHEPAIbHBIEC yI00pEHUSI.

XuMHS M 3/I0pOBbE 4YEJIOBEKA: IPaBHUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpENnapaTos,
npaBuia 0€30MMacHOTO UCTIONB30BaHUS MPETapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHU4YeCKONH XMMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK U MOHATHUM, SBISIOUIUXCA CUCTEMHBIMU Il OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LAKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAaydHbId (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAMYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIENIMPOBAHNE, U3MEPEHHUE, SBJICHHE.

®duznka: Marepus, dHEprus, Macca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PavoaKTUBHOCTh, MOJIEKYJa, PHEPTeTUYECKUI YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHbI, 0OOMEH BELIECTB B OPraHU3MeE.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/IbL, TIOJIE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XMUMHMYECKasi  IPOMBIIIICHHOCTD, MeETaJUTyprus, IIPOU3BOJCTBO
CTPOUTENBHBIX MaTEpHAJIOB, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, IULIeBast
IIPOMBIIIIEHHOCTb, (apMaleBTHUECKasi MPOMBIIUIEHHOCTb, IPOM3BOJCTBO KOCMETHYECKUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTE€PHAJIOB, DJIEKTPOHHAS INPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeAHero o0miero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IPOTrpamMM CpeTHEero 0o1ero 00pa3oBaHus SIBISAETCS CUCTEMHO-IEATEIbHOCTHBIHN ITOIXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeJHEro oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

O0CO3HaHUE OOYYAIOIIUMHUCS POCCUUCKOW TPaXKTAHCKOW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAULIMKA 0a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJIOCTHOM CHCTEME XHMHYECKOTO
00pazoBaHUs;

HaJM4ue MPaBOCO3HAHMS HKOJIOTMYECKON KyJIbTYpbl M CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHUMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U IpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU TPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTHUUECKOW JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHbIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS], JIOTUKY U apTyMEHTBI JIPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIeccy TBOpYECTBA B OOJIACTH TEOPHHM U TNPAKTHUECKOrO MPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONOJCHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPy/Ja YYE€HbBIX U IPAKTUKOB;

UHTEpPECa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJIyUEHUHM M IOCIEAYIOLIEM AaHAIU3E
uHGOpMAIIUU O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHON XUMUM;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMHUYCCKHUMH SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS LEHHOCTEH 310poBoro M Oe3omacHOro obpas3a >KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIcHUs TPaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, TOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHUMAHWS [EHHOCTH TMPaBWI WHIUBUAYATHHOTO ¥ KOJUICKTUBHOTO 0€30TacHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUH W HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) Tpya0oBOro BocnuTaHMs:

KOMMYHHKAaTHBHOW KOMIICTGHTHOCTH B Y4eOHO-HCCIIE0BATEIBCKOW JICATEITHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEIIHBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHEe B PEIICHUH MPAKTUYCCKUX 3aJ1a4 COIMATBHOU
HaIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIBI);

WHTEpeca K MPaKTHYECKOMY H3YYCHHIO MPO(ECCHil pa3IMyHOTO poJia, B TOM YHUCIIC Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)KEHHUS K TPYY, JIOASAM TpyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynymieit mpodeccuu U peanu3aluu COOCTBEHHBIX KM3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBA;

6) K0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS II00aIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLMATIBHOU CPEIbl;

OCO3HaHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHUS JEHCTBUM, MPHUHOCSIINX Bpel OKpYXalolled MpUpOAHON cpene,
YMEHHUsSI TPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
JEeSITEeNFHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

chOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenuUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU [IEJIOCTHOTO MPEJICTaBICHHSI 00 OKpYKaIOIIEM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B TMO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHnn mpooieM COXpaHEHUs TPUPOJTHOTO PAaBHOBECHS;



yOKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LUMBWIM3ALUHU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOM POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpBI, PEUICHUN TI00aTBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS UEIIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MHIIEBOH U HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
o0ecreyeHnn YCIOBHI yCIEIHOTO TPyda U SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKAOTO 4ieHa
00IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BATh MOJyYaeMble 3HAHUS IS
aHaJiu3a U OOBACHEHUS SBJICHUM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHUS e7aTh 000CHOBAaHHBIE 3aKITIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHUs TpodiieM
B pEaJIbHBIX KU3HEHHBIX CUTYaLNAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOMN JAESITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iMuHbIX cdepax mpodeccuoHaIbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XuUMHUS» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HaAYMMBbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIMIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexTpeIMeTHBIE) OOIeHayYHbIC TTOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUPA
U crerpuKy METOIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SIBJICHUE, MPOIECC, CUCTEMa, HAay4HbIH (DAKT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUeC);

YHUBEPCAIbHBIC yaeOHbIE JIeMCTBUSA (To3HaBaTENbHBIE, KOMMYHUKAaTUBHBIC,
peryiasTuBHBIC), obecrieunBarome (GopMUpoBaHWE (PYHKIMOHAIBHOW TI'PaMOTHOCTH U
COITMATPHOM KOMITETCHITMHN O0YyYaIOIIUXCS;

CIIOCOOHOCTh ~ OOYYAlONIMXCS  HCIOJBb30BaTh  OCBOEHHBIE  MEXIUCITUIUIMHAPHEIE,
MHPOBO33PCHUECKHE 3HAaHWsS M YHUBEpCaJIbHbIC Y4YeOHBIC JEHCTBHS B IIO3HABATCIILHOW U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJACHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiageHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LIEJN MeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTIKCHHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh TPU OCBOCHUW 3HAHWM MPUEMBI JIOTHYECKOTO MBINIJICHUS — BBIIENSTH
XapakTepHble TMPU3HAKK TOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIOIH30BAThH
COOTBETCTBYIOIINE TIOHITHS 1T 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KIacCU(DUKAIMK BEIECTB M XUMUYECKIX PEAKIIHIA,

yCTaHABIUBATh MPUUYNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBICHHUSIMH,



CTPOWTH JIOTUYECKUE PACCY)KICHHsS (MHIYKTUBHBIC, JECIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B PACCMATPUBACMBIX SIBJICHUAX, (HOPMYIHPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHM CUMBOJINYECKUE (3HAKOBBIE)
MO/IeNH, TPe0OpPa30BBIBATH MOJICTILHBIC MPEICTABICHUS — XUMUYECKHNA 3HAK (CMMBOJI) 3JIEMEHTAa,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOW peaknuu — TPU pPEHICHHH Y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKUE € CTBHS:

BJIaJIETh OCHOBAMM METOJI0OB HAYYHOT'O O3HAHMS BEILECTB U XUMUYECKUX PEAKIIUII;

dbopmynmHupoBaTh TENM M 3aJadd  HMCCJIEIOBAHUS, HCIOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
1 (GOopMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUECHHUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY ITOUCKY METOJOB pEelIeHUus
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOJIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTepatypa XMMHYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh MH(OPMALMIO PA3IUYHBIX BUAOB U (OpPM IpeNCTaBICHMs, KPUTUYECKU
OLIEHUBATh €€ TI0CTOBEPHOCTh M HEMTPOTHUBOPEUNBOCTb;

(dbopMynHupoBaTh 3alpoCchl U NPUMEHATh pPA3IUYHbIE METOJbl IPU IOUCKE M OTOOpe
uHpopMalny, HeOOXOAUMO Ul BBIIOJIHEHUS yU4EOHBIX 3a/1a4 OIPEEeIEHHOTO THIIA;

IpUOOPETaTh OIBIT MCIOJIB30BaHUsI MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMy NpeAcTaBiIeHUss UHPOPMALUHU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAyYHBIH fA3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMUYECKOH
uHbopManuell: NPUMEHATh MeXIpeAMeTHble ((pU3MYecKue M MaTeMaTHYecKUe) 3HaKu U
CUMBOJIBI, PopMyIbI, a00OpeBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBJ1ajleHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

3aJaBaTh BOIPOCHI MO CYILECTBY 0OCYXJaeMOi TeMbl B XOJ€ AMajora W/win AUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENILHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3EHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHUKAMH TIpU  BBINOJHEHHMH XUMHYECKOTO
HKCIEPUMEHTa, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3any y4eOHOro InpoekTta U (OpMYIHPOBATH BBIBOJBI 0 pPE3yabTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUI ITyTEM COTJIAaCOBaHUS MO3UIMIA B X0/1€ OOCYXAEHUS 1 0OMEHA MHEHUSIMH.

OBiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JIESTEIHHOCTD,
ompenensds e€ enu M 3aJauyd, KOHTPOJHUPOBATh U MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh



IpeUlaraeéMblii AJITOPUTM JCHCTBUI MPH BBINOJHEHUN YYEOHBIX W HMCCIEIOBATEIbCKHX 3a/1aY,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO UX pEIIeHUsS ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIIATH CAMOKOHTpPOJIb CBOEH [JEATEJIbHOCTH HAa OCHOBE CaMOaHaIu3a MU
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUuMUsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHWH SIBJICHUH NPUPOJbI, B (POPMUPOBAHUHU
MBIIIUICHUSI U KYJIBTYpPhl JIMYHOCTH, €€ (YHKIMOHAIBHOM T'PAaMOTHOCTH, HEOOXOIUMOU st
pelieHus: TMPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIne
MOHATUSA (XUMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAs1 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIFHOCTh, XHMHUUYECKasl CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJSpHAs Macca, MOJIAPHBIH O00BEM, YIJIEPOJHBIA  CKEJIeT,
(yHKIIMOHATBHASA TPYIIA, PaJuKai, W30MEpHUs, U30MEphbl, TOMOJIOTHYECKHUN psJl, TOMOJIOTH,
YTJIEBOJIOPOIBI, KUCIOPO U a30TCOJEPKAIINE COCTUHEHHS, MOHOMED, TOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHUUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEKAllUe B OCHOBE NOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMYeCKUEe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4eHUH U 0€30MaCHOM HCIOJb30BaHUH BaXKHEUIITNX OPraHMYEeCKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
HX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPYU OITMCAHUU COCTABA, CTPOEHUS U
MIpEBpAIICHUI OPraHU4YEeCKUX COETUHEHU;

cOpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (GOpMYTT OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIIH MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMNpeAeNEHHOMY KIAcCy/TpyIme COeAUHEHUN
(YrneBomopoipl, KUCIOPOA M  a30TCOAEpXAalllhe COCAWHEHHUS, BBICOKOMOJEKYSPHbBIE
COeIMHEHUs), TaBaTh UM Ha3BaHuA o cuctemarnueckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIUKOJb, TIUIEpUH, (EeHod, (QopManbIerui, ameTaibAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTE€apUHOBAs KHUCIIOTa, TIOKO3a, (hpPYyKTO3a,
KpaxMal, eJUTI0JI03a, TIIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMPEAENSATh BHUIBI XUMUYECKOW CBS3H B OpPraHMYECKHX
COEIMHEHUSIX (OAUHAPHbBIEC U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHSI TPHUMEHATH TOJOXKEHHUS TEOPUU CTPOSHHUS OPraHuYeCKHX
BemecTB A. M. ByriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;



c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTpPOEHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA TUIIMYHBIX IIPEICTABUTENICH PA3IMUHBIX KJIACCOB OPTaHUMYECKHUX BEIIECTB
(MeTaH, STaH, JTWJICH, MPONWJICH, aleTWieH, OyraaueH-1,3, merunoOyramueHn-1,3, OeHzon,
METaHOJI, 3TaHOJ, 3TUJICHIIIMKOJIb, TIMIEPUH, (PEHOJ, aleTalbIeTul, MypaBbUHAs U YKCYCHAs
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKJy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUH C
HCII0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HCTOYHUKU YIIIEBOJOPOJHOTO CHIPhS
(medTh, MPHUPOIHBIN Ta3, Yroyb), CHOCOOBI MX NEPEepadOTKA M TMPAKTHYECKOE MPUMEHEHHUE
IIPOJIYKTOB MepepadOTKH;

cOPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YypPaBHCHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM NPOAYKTAa PEAKIMH 1O H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM MIPOYKTOB PEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAY4HOTO
MO3HAHMS, UCIOJBb3yeMbIX B XHMHH TIPH U3yUYEHUHU BEHIECTB M XHMHUYECKHUX SIBJICHUUN
(naOnrofeHue, W3MEpEHUe, OJKCIEPUMEHT, MOJEIUPOBaHKE), UCHOJIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS IS IPUHSITHS PEIICHNH B KOHKPETHBIX JKH3HEHHBIX CUTYAIUIX, CBI3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHHI COOJIFO/IAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOPHBIM 00OPYIOBAHKEM, a TAK)KE MPaBHJia OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKANW DSKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKNX BELIECTB MPU HarpeBaHUM, MOJyYE€HUE ATUIICHA U U3yYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEAaKIMU OpPraHMYECKUX BEIIECTB, JIeHaTypauus OEKOB IpHU
HarpeBaHUH, [[BETHbIE PEaKUU OEJITKOB) B COOTBETCTBUHU C MPABHJIAMHU TEXHUKH 0€30MaCHOCTU
pu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3YIbTaThI
XMMHYECKOTO DKClepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUid U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOUHUKOB (CpelCTBAa MaccoBoi nHpopMaluu, IHTepHeT U Apyrux);

chOpMUPOBAHHOCTh YMEHMH COONIOJATh IMpaBHJIa JKOJOTUYECKH 1IE€JIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 30pPOBbS U
OKpYXarolllel MPUPOIHON Cpelibl, 0CO3HABATh ONMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBbI
ONpeeNEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbici nokazarens I[IJIK, mosicuatre Ha
pUMepax crnocoObl YMEHBIICHHS] U MPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YEJI0BEKa;

JUis 0Oy4arouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHIA,

JUIS CIEMBbIX M CHa0OBUAAIIMX OOYyYalOMIMXCS: YMEHHE WCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyecKas XUMHsD
OTpaXkaroT:

C(OPMHUPOBAHHOCTh MPEICTABICHUNA: O XUMHUYECKOH COCTaBIISIONIEH €CTeCTBEHHO-
HAay4YHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBJICHUN MPHPOJbI, B (HOPMUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOIUMOW IS



peleHusl MPaKTUYECKUX 3aJad M OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
310pOBbIO U IPUPOJIHOM CpenE;

BJIAJICHUE CHCTEMOM XMMHMUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJArarolue
HOHATHS (XMMUYECKHI DJIEMEHT, aTOM, U30TOTl, S-, P-, d- JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH OO0BEM, BaJEHTHOCTh, OAJIEKTPOOTPHIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XHMMHUYecKas CBs3b (KOBaJEHTHAas, HWOHHAas, MeTaJIM4yecKas, BOJOpOJHAs),
KpUCTAJTIMYECKas  pelETKa, TUIIBI  XMMMUYECKHUX  PEaKUuil, pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAsE TUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XMMHMUYECKOM  peaklMH, XUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
ANEKTPOJUTUYECKON Auccouuanuu, nepuonnueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUsI MacChl BEILIECTB, 3aKOH COXPAHEHMSI U IPEBPALLEHHUS SHEPIHHM MPU XUMHUYECKHUX
peaknusix), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHM S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXallue B OCHOBE IMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XHUMUYECKUX SIBICHUH,
(bakTOJIOrMUecKUe CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYECHUH M 0OE€3011acCHOM HCIIOJIb30BAHUN
BAYKHEHIINX HEOPTaHWYECKUX BEUIECTB B OBITY M MPAKTUUECKON IEATENILHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSATUH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHSATHS MPH ONHUCAHUU HEOPTraHHMUECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHUU HCHOJb30BaTh XUMHUECKYI0 CHUMBOJIUKY JJISI COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Tras,
YTJIEKUCIbIA Ta3, aMMHaK, raméHas W3BECTh, Heralm€Has W3BeCTb, MUThEBas COJa, MUPHUT U
pyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpeAENATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJyinyeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIIMYECKOW pEmIETKH KOHKPETHOTO
BelleCTBa (ATOMHAs, MOJIEKYJSpHAs, WMOHHAs, METAaJUIMYecKas), XapakKTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAAIC)KHOCTh HEOPraHMUECKUX BEIIECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoelMHeHUH (IPOCThie BEUIECTBA — METAILIbI U
HEMETaJlIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMbICT mepuoandeckoro 3akona JI. U.
MennaeneeBa U JEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MIPOTHOCTUYECKYIO (PYHKINU;

chOpMUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3J1IeMEeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMuyeckux 3yeMenToB /1. 1.
MeHneneeBa, HCHOJB3YS MOHATUSA «S-, P-, O-3JEKTPOHHBIC OPOHMTANINY, «IHEPreTHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB M HX
COeIMHEHU 0 nepuoAaM u rpynnam Ilepuoaudeckoit cucteMel XuMuueckux snemenTos 1. M.
Menpeneena;

C(OPMHUPOBAHHOCTh YMEHMH XapaKTepu30BaTh (ONHCHIBaTh) OOLIME XUMHUYECKUE
CBOJMCTBAa HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, MOATBEPXKIaTh CYLIECTBOBAHHE
TEHETHUYECKON CBA3M MEXJAYy HEOPraHMYECKHMHU BEIIECTBAMU C TIOMOINBIO ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

c(OPMHUPOBAHHOCTh YMEHMS KIacCU(PUUIUPOBATH XUMUYECKHE PEAKIUH I0 Pa3IMYHBIM
IpU3HaKaM (YUCIy M COCTaBy pEarupyrouMx BeIIeCTB, TeIIoBOMY 3((eKTy peakuuy,
M3MEHEHHIO CTENIeHEH OKUCIICHNUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMU, YIaCTHIO KaTaau3aropa);



c(hOpPMHUPOBAHHOCTh YMECHHI COCTABIIATh YPABHCHHS PEAKIIUN Pa3IMYHBIX TUIIOB, TIOJHBIC
U COKpamIE€HHBbIC YPaBHECHUS pEaKlUii MOHHOIO OOMEHA, YUUTBIBAsl YCIOBHS, PU KOTOPBIX TH
peakluu UAYT 0 KOHIIA;

cOPMHUPOBAHHOCTh YMEHUN TPOBOJMUTH PEAKIMH, IOATBEPKAAONME KadeCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACMO3HABATH OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIHHBIX
peaxkiuii HoCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKIMii;

c(OPMHUPOBAHHOCTh YMCHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKIIMH OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMENICHHS XUMHUYECKOTO PAaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3zaeiicTBus (npuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHH XapakTEepU30BaTh XMMHYECKHE TMPOIECCHI, JeKallhe B
OCHOBE TIPOMBIIIVICHHOTO TOJyYE€HUs CEPHOM KHUCIIOTHI, aMMHUaKa, a TaKkke cHOPMUPOBAHHOCTH
MpeACTaBICHUN 00 OOIMIMX HAYYHBIX MPHUHIIUMIIAX U DKOJOTHYECKUX MpoOIeMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU TPOBOJIUTH BBIYUCICHUS C UCIIOJIH30BAHUEM TOHSTHS
«MaccoBasi JIoJisI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUUYECKHX
peaxiusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
unu 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEIIECTB, IPEBPAIICHUS U COXPAaHEHUS YHEPTHH;

chopMUPOBAaHHOCTh YMEHHI COOJIIO/IAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N H
abopaTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI IJIAaHUPOBATh M BBIMOJHATh XUMHUYECKUN HKCHEPUMEHT
(paznmokeHHe TepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIpEIENIEHHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIMSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOIO OOMEHa, KayeCTBEHHbIE PEaKIMH Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamel» U «Hemeramib») B COOTBETCTBHHM C TMpaBUIAMH TEXHHUKHU
0€30MacHOCTH Mpu 00pallleHNH ¢ BEIIECTBAMH U JIAOOPATOPHBIM 000 pyIOBaHUEM, MPEACTABISATh
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJIyYaeMyI0 M3 Pa3HbIX HCTOYHHMKOB (CPEICTBAa MaccOBOMl KOMMYyHHKaluu, WHTepHET u
JPYTUX);

chOpMUPOBAHHOCTh YMEHMI COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pPa3HOTOo
MOBEACHUA B OBITY W TPYIOBOH [EATENbHOCTH B IENSIX COXPAHEHHUS CBOEro 30pPOBbS U
OKpYXarollel MPUPOJHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JICHCTBHS Ha YKUBbIE OPraHU3MBbI
oTpeeNéHHBIX BEUIECTB, MOHUMAas cMbIch nokasatens [1JIK, moscHATs Ha mprMepax CrocoObI
YMEHBUIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/IEHCTBUS HA OpPraHU3M UYE€I0BEKa;

Ui 0Oy4aroluxcs ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBBSI: YMEHHE MPUMEHSTh
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMHUYECKUX SIBJICHMUIA,

JUIS CIEMBIX W CHa0OBUAAIIMX OOYyYalOMIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3 LHOP
M. bytnepoBa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aTKAHbBI 2 HOP
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 1 HOP
' aJIKaJJECHbI, aJIKUHbI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 HoP
24 [IpupoiHbIE UCTOYHUKH YTJIEBOJOPOIOB U 3 1 HOP
' ux nepepaboTka
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3 Hop
3.9 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1 LHOP
' CriokHbIe 3GUpPBI
3.3 VraeBoanl 3 1 LHOP




Wroro mo paznmeny 13

Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCIUHCHUSA

4.1 AMuHBI. AMMHOKHUCIIOTEL. benku 3 LHOP

Wroro mo pazueny 3

Paspnen S. BoicokoMoJIeKYIsIpHbIE COeIMHEHUSA

51 [Tnactmaccel. Kayayku. Bonokna 2 LHOP

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM uugposbie
Ne i/ P Konrpoiabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH LHOP
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemeHToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 HOP
' BEIIECTB
1.3 XUMHUYECKUE PEAKITUU 6 1 1 HOP
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6 1 Hop
2.2 Hemeranms 9 1 1 HoP
53 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 5 HOP
' BeIllECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4 HOP
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3
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