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COIEPKAHUE OBYYEHUA
10 KJIACC
OPT'AHUYECKAS XUMUA

Teopernvyeckue OCHOBBI OPraHUYEeCKOM XMMHUU

[IpenqmeT opraHnYeCcKOM XUMHUU. €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYEHUM HOBBIX BELIECTB M MAaTECPUANOB. Teopus CTPOCHUS OPraHUYECKHUX
coenuHeHuil A. M. bytiepoBa, e€ ocHOBHBIE MOJI0KeHUsI. CTPYKTypHbIE POPMYJIBI
OpraHuyeckux BewecTs. ['omosorus, wu3zomepus. XUMHUYECKass CBA3b B
OPraHUYECKUX COEAUHEHUAX — OAMHAPHBIC U KPATHBIE CBA3U.

[IpeacraBnenne o kiaaccuuKalu opraHuyeckux BemiecTB. HomeHknaTypa
OpPraHWYECKUX COCIUHEHUH (cucTeMaTHdeckas) W TpPUBHAJIbHBIC Ha3BaHUS
BAXHEMIIUX MPEICTABUTENIEN KIACCOB OPraHUYECKUX BELIECTB.

DKCNIEPUMEHTAIBHBIE METOAbl HM3YYEHHUsI BEIIECTB M HX IPEBPAIICHUN!
O3HAKOMJICHHE ¢ oOpasllaMyd OpraHMYECKUX BEIIECTB M MaTepuajlaMH Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOIIOJIEHUE U
OINMCAHUE IEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALICHUIO OPraHUYECKUX BEIIECTB
NpH HarpeBaHuu (IJIaBJICHUE, OOYTIIMBAHUE U TOPCHHUE).

YrieBogopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHU psia. MeraH U 3TaH —
MpPOCTEHIINE MPEICTABUTENN QJIKAHOB. (U3UYECKHME U XUMHUUYECKHUE CBOMCTBA
(peakiuu 3aMeUICHUS W TOPEHUs), HAXOXJICHWE B NPHUPOJE, IOIYYCHUE H
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN Psif. DTUJICH U MPOINUIEH —
MpOCTEHIINE MPEICTABUTENN QJIKEHOB. (U3UYECKHE U XUMHUUYECKHUE CBOMCTBA
(peakuuu TUJIPUPOBAHUS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJIUMEPHU3AIINHT ), TIOJTYUYCHHE U IPUMEHEHUE.

Anxamuensl. OyramueH-1,3 u metunOyramueH-1,3: crpoeHme, BaKHEHIIHE
XHUMHYECKUE CBOHMCTBa (peakius mojuMmepusanuu). IlogydeHre CHHTETHYSCKOTO
Kay4yKa U PE3UHBL.

AJIKMHBI. COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHUM psifl. ALIETHIICH
— MOpPOCTEUIMNA TpeACTaBUTENb AaJIKHUHOB. COCTaB, CTpOeHUE, (U3UYECKHE U
XHUMHYECKUE CBOMCTBA (pEeakIMy TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THIAPATAIUH,
TOPCHHS ), TIOJYyYCHUE U TPUMCHEHUE.

Apenbl. ben3on: coctaB, cTpoeHue, (Ppuznueckue U XUMHUYECKHE CBOICTBa
(peaknuyu TaJIOrTeHUPOBAHUS M HUTPOBAHHMS ), TIOJYUCHHE W NpUMEHEHUe. 10ayon:
cocmas, cmpoeHue,  Qusuveckue U xumuueckue  ceotcmea  (peaxyuu
2AN0CCHUPOBAHUS U HUMPOBAHUsL), NOAYYeHUe U npumeHeHue. TOKCHYHOCTD



apeHoB. ['eHeTHYecKas CBs3b MEX]Y VYIJIEBOJOPOJAaMH, MPUHAICKAINIUMU K
Pa3IUYHBIM KJIacCaM.

[IpuponHple HMCTOYHUKM YriaeBOXOpPOAOB. IlpupoaHbli ra3 MU MOMYyTHBIE
HedTsubie ra3el. Hedts u e€ mpoucxoxnaenue. CrnocoObl nepepaboTku HeTHU:
MEPEeroHKa, KPEKHHT (TepMHYCCKHU, KaTaIUTHYSCKUH), mHupoiu3. [IpomayKTel
nepepaboTku HePTH, UX NPUMEHEHHUE B MPOMBIILICHHOCTH U B ObITY. KaMeHHBI
YTOJb U MPOJIYKTHI €r0 MepepadoTKH.

OKCIEepUMEHTANIbHbIE METOJAbl HM3YYEHHUs BEIIECTB U MX MPEBpAICHUN:
O3HAKOMJICHHE ¢ oOpa3llaMu IUIACTMAacC, KayudyKOB U PE3UHBI, KOJUJICKIIUU
«Hebptb» u  «Yromp»,  MOJEIUPOBaHHWE  MOJEKYJI  YIIEBOJIOPOJOB U
raJIoreHONPOU3BOIHBIX, TPOBEJACHUE MPAKTUYECKONU pabOThI: MOJYyUYEHHE ITUIICHA

Y U3YUYEHHUE €r0 CBOMCTB.

Pacuérnbie 3anayn.

BbrunciaeHuss 1o ypaBHEHWIO XHMHUYECKOW peakmuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIA MPOAYKTa PEAKUMU IO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIICCTB WIH MPOIYKTOB PEAKIUH ).

Kucsiopoacoaep:kamme opranndeckue coeJMHEeHUs1

[IpenenbHble ONHOATOMHBIE CIOUPTHI. METAHOJN U 3TAHOJI. CTPOCHHE,
bu3nyecKue W XUMHYECKHE CBOWCTBAa (peakiMH ¢ AaKTUBHBIMH METaJUIAMH,
raJIoreHOBOJIOPOJIaMH, TOPCHHE), MpPHUMEHEHHE. BoOJOpoaHBIC CBSI3U MEXIY
MOJIEKYJIaMU CIUPTOB. JlelCTBUE METAHOJIA U ATAHOJIA HA OPraHU3M YEJI0BEKA.

MHOroaToMHbIE ~ CHOUPTHI. DTWIEHIVIMKOJIb W  TJHLEPUH. CTPOCHUE,
dusnyeckue W XMMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO IIEIOYHBIMHU
MeTaJlJIaMH, KadeCTBEHHAs peakiys Ha MHOTOATOMHBIC CIUPTHI). JledcTBUe Ha
OpraHu3M uesioBeka. [IpuMeHnenune rouuepruHa u STUIECHIIIUKOJIA.

@deHoNI: CTPOCHHE MOJIEKYNbl, (PU3MUECKHUE UM XUMHUYECKHE CBOWCTBA.
Toxcuunocts (enona. [Ipumenenue denona.

Anpaeruapl U kemowusvl. DopMmanpIerujl, aueTalbIAErui. CTPOECHUE,
bU3NYeCKUE U XUMHYECKHE CBOWCTBA (pEakiMy OKUCICHHUS M BOCCTAHOBJICHHS,
Ka4eCTBCHHBIC PEaKIIMH ), MOJTYYCHHE U TIPUMEHEHUE.

OnHOOCHOBHBIE MpelieNibHbIe KapOOHOBBIE KHUCJIOTHL. MypaBbUHAs U
YKCYCHasi KHCJIOTBI: CTpOCHHE, (U3MYECKUE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmme sl Ki1acca KHCIIOT, PeakIus 3Tepr(HKaIiK), MOJyUYeHUE U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAsi KUCIOTHI KaK MPEACTaBUTEIU BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICUCTBUE.

CnoxHbie 3(Qupbl Kak MPOU3BOJHbIE KapOOHOBBIX KHUCHOT. ['uuaponus
cinoxHbIX 3@upoB. XKupsl. 'naponus xupos. [Ipumenenue xupos. buonorunueckas
OB KUPOB.



YraeBonpl:  cocTaB, Kiaccupukamms — yriaeogoB  (MOHO-, OU- W
nojiucaxapuibl). [J1roko3a — IPOCTEHIIUN MOHOCAXapua. OCOOCHHOCTH CTPOCHUS
MOJICKYJIBI, (U3NYCCKUE MW XHMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
rugppokcuom meau(ll), oxucnenne aMmMuadHbpiM pacTBopoM okcuma cepebpa(l),
BOCCTAHOBJICHHE, OpOKCHHE TIIFOKO3bI), HAXOXKJICHUE B MPHPOJE, NMPUMCHCHUE,
ouonoruueckas poisib. Dorocunres. PpyKTO3aKAKU3OMEPTIIOKO3HI.

Kpaxman u memiroiio3a kak mpupoiHble mojauMepbl. CTpoeHHe Kpaxmalia H
HeJUTI003bl.  DU3NMYEeCKe W XUMHUYECKHE CBOMCTBA KpaxMmaia (THaposms,
KaYeCTBCHHASI PEAKIUs C HOJIOM).

DKCIIepUMECHTAIbHBIC METOJbl HW3YyYCHHUs BEIIECTB W WX IPEBPAIICHHN:
NPOBEJICHUE, HAOJIOJCHUE W OIUCAHWE JICMOHCTPAIMOHHBIX OIBITOB. TOPEHHUE
CIIMPTOB, Ka4YeCTBEHHBbIC PEAKI[MM OJHOATOMHBIX CIUPTOB (OKHUCIIEHHE 3TAaHOJIA
okcumoM Memu(ll)), MHOroaToMHbBIX CHHPTOB (B3aMMOJCHCTBHE TJHUIICPUHA C
rugpokcuom Meau(ll)), anmpaernaoB (OKHCIeHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcugom wmenu(ll), B3aumomeiicTBHe Kpaxmajga C HOJIOM),
MIPOBEJICHUE MTPAKTUUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOUM KUCIOTHI.

Pacuérnbie 3anayn.

BbrunciaeHuss 1o ypaBHEHUIO XHMHYECKOW peakmuu (Macchl, 00BEMa,
KOJIMYECTBA MUCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIICCTB WIH MPOIYKTOB PEAKIUH ).

A30TCOJIepIKaIINe OPTAaHHYECKHUE COCTUHEHUS.

AMUHOKHUCIIOTBHI KaK aM(OTEpHbIE OpraHuveckue coeauHeHus. Dusnueckre
U XAMHUYCCKHE CBOMCTBA aMHHOKHCIOT (Ha TpUMepe TJIUIMHA). bronormueckoe
3HAYCHHE aMUHOKHUCIIOT. [lenTupl.

benkn kak NPUPOJHBIC BBHICOKOMOJICKYJISIPHBIC coequHeHus. [lepBudHas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OelKoB. XMMHUECKHE CBOWCTBA OCJIKOB:
THJIPOJIN3, JICHATYpaIlysl, Ka4eCTBEHHBIC PEaKIIUU Ha OCIIKH.

DKCIIepUMECHTAIbHBIC METOJbl W3YyYCHHUs BEIIECTB W WX IPEBPAICHHN:
HAOJIOJICHUE W ONMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: JICHATYpAIUs OCIKOB MPH
HarpeBaHUM, [IBETHBIC PCAKIIUHN OCITKOB.

BbIcoKOMOJIEKYJISAPHbIE COeTMHEHUS

OCHOBHBIC MOHATHS XUMHHU BBICOKOMOJICKYJIIPHBIX COCIMHCHHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPH3AIMH, CPSIHSS MOJICKY/IsIpHAS
Macca. OCHOBHBIC METOABl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHCHUN —
MOJTUMEPHU3AIINS U TIOJTUKOHICHCAITHS.

DKCIIepUMECHTAIbHBIC METOJbl HW3YyYCHHs BEIIECTB W WX IPEBPAICHHN:
O3HAKOMJICHHE ¢ 00pa3llaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuszanus MeXnpeIMETHBIX CBA3EU NPU U3YYCHUU OPraHUUYECKOU XUMUU B
10 xiacce OCyHIECTBIISIETCS Yepe3 HCIONIb30BAaHUE KaK OOIUX EeCTECTBEHHO-
HAayYHBIX TMOHATUH, TaK W MOHATUH, ABISIOIIMXCA CUCTEMHBIMU U1 OTHAEIbHBIX
MIPEIMETOB ECTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0mire ecTeCTBEHHO-HAYUYHbIC MOHATHS: SIBIICHUE, HAYYHBIM (PakKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiaccudUKalusi, NEPUOAUYHOCTh, HAOIIOJCHUE,
M3MEpPEHUE, IKCIEPUMEHT, MOJECITUPOBAHUE.

@dusuka: Marepus, DSHEPrus, Macca, aroM, JJEKTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, GU3UUYECKUE BEJIMUUHBI U €IMHUIIBI X U3MEPECHMUS.

buonorus: kinerka, opranm3m, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCHHTE3, OHMOJIOTMYECKH AaKTHUBHBIC BeINecTBA (OCNKH, YIJICBOIBI, JKUPBHI,
(bepMEeHTHI).

['eorpadus: MuHepalibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAaeMble, TOIUIHBO,
pecypcesl.

TexHonorus: nOUUIEBBIE MNPOAYKTHl, OCHOBBI PAIMOHAIBHOIO IHUTAHUS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUUYECKHE MpenapaThl, MaTEpUaIbl U3
HMCKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne OCHOBBI XUMHUU

XUMHAYECKAN BIEeMEHT. AToM. Sapo aroma, H30TOMNBI. DJIEKTPOHHAsS
000J109Ka. DHEPreTHYeCKUe YPOBHH, MOIYyPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacHpeAesieHUs] JIEKTPOHOB MO OpOUTaIsIM B aTomax
AJIEMEHTOB MEPBbIX YETHIPEX NEPHUOIOB. DIEKTPOHHASI KOHPUTypallHsi aTOMOB.

ITepuoanueckuit 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHUX DJIEMEHTOB
JI. . MenpneneeBa. CBs3b NMEPUOAMYECKOr0 3aKkoHA U [leproanyueckoi CUCTEMBI
xuMmudeckux sneMeHToB [[. . MenneneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOMCTB XUMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYINaM U MEepUOaM.
3HaYeHHE NEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

CrtpoeHnne BemiecTBa. XUMHYECKas CBs3b. BHIBI XHMHUYECKOW CBSI3U
(KOoBaJICHTHAsl HEMOJIApHAs W TOJSPHAs, WOHHAS, METaTMYecKas). MeXaHU3MBI
00pa30BaHUs KOBAJICHTHOW XUMHUYECKOW CBs3M (OOMEHHBIH ¥ JOHOPHO-
aKLenTopHeiii). BomopoaHast cBs3b. BaleHTHOCTh. DIIEKTPOOTPULIATEIBLHOCTD.
Crenenb okucneHus. IOHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO ~ CTPOCHHS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJUIMYECKOU PELIETKH.

[TonsTe o0 nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEUHECHUM. Homenknarypa
HEOPraHMYECKUX BEUIECTB. | €HEeTUYeCKas CBA3b HEOPraHUYECKUX BEILIECTB,
MPUHAJICKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass  peaknus. Knaccupukamus  XMMHYECKUX — PEakIuid B
HEOPraHUYECKOM M OPraHMYECKOM XUMHH. 3aKOH COXPAHECHUS MACChl BEILECTB,
3aKOH COXPAHECHHUS U MPEBPALICHUSA YSHEPTUU TP XUMUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3fiuyHbIX (akTopoB. OOpaTUMBbIe
peakuuu. Xumuuyeckoe paBHoBecue. DakToppl, BIUAOIIME HA COCTOSHHUE
xumuyeckoro pasHosecus. [Ipunuun Jlelllarense.

DnexTponuTuyeckas auccornuanus. CuibHbIE U c1adblie AIeKTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB. KUCJasi, HEUTpaJbHas, LIEJIOYHAs.

OKuCIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

DKCNIEPUMEHTAIBHBIE METOAbl HM3YYEHHUSI BEIIECTB M WX IPEBPAIICHUN!
neMoHCTparus Tadnui «lleprognueckas cucteMa XMMHUYECKUX 3nemeHtoB [[. U.
MenneneeBa», u3ydeHUE MOJENEH KPUCTAUIMUECKUX PEIIETOK, HaOJII0JICHUE U
OIKCAaHUE JCMOHCTPALMOHHBIX U J1a00PAaTOPHBIX OMBITOB (Pa3jIoKEHHE TEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUM KaTalau3aTopa, ONPENEIIEHUE CPEABI PACTBOPOB BEILECTB
C TOMOIIbI0 YHUBEPCATHLHOTO HWHIMKATOpPA, pEaKIUd HMOHHOro oOMeHa),
MIPOBEJICHUE MPAKTUUYECKOU paboThl «BiusiHne pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIAMN».

Pacu€rtHbie 3anaun.

Pacuétl 1o ypaBHEHMSIM XUMHMYECKHX peEakiuii, B TOM YHCJE
TEPMOXUMHUYECKHUE PACUEThI, PACUYETBHI C MCIIOJb30BAHUEM MOHATHSA «MacCCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi XuMust

Hemeramibl.  Ilonoxenue HemetaiuioB B llepuognueckor  cCHCTEME
xumuueckux asneMeHToB JI. M. MeHneneeBa ' 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusndeckre CBOWCTBA HEMETAIOB. AJIJIOTPOINUS HeMeTaluioB (Ha mpumepe
KHCIIOpOoa, cephl, pocdopa u yriiepoaa).

XHUMHUYECKHE CBOMCTBAa Ba)KHEHMINMX HEeMETa/UIoB (TajJoreHOB, CEphbI, a30Ta,
dochopa, yrimepoma M KpeMHHS) H = HMX  coeAMHEHUH  (OKCHIIOB,
KHUCJIOPOJICOCPIKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHEHUI ).

[IprumMeHeHne BaXKHEUIITMX HEMETAJIIOB U UX COSJIMHEHUH.



Mertannel. [lonoxenne meraiuioB B Ilepuognueckon cucreme XMMHUYECKUX
sanemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YEK
atomMoB MeTauioB. OOmue guiznueckue cBorcTBa mMeTamioB. CIiaBbl METaJlIOB.
DIIEKTPOXUMUYECKUN Psii HANIPSIKEHUN METAJIOB.

XHWMHUYECKHE CBOMCTBA Ba)XKHEHMIIHUX METAUIOB (HATPUM, KalMid, KaJbIUi,
MarHui, aJJFOMHHAN, ITUHK, XPOM, KeJIe30, ME/[b) H UX COCITMHCHUH.

OO6mme crnocoObl moJiydeHus: MeTaiuioB. lIpuMmenenue meTamioB B ObITY U
TEXHHUKE.

OKCINIEPUMEHTAIBHBIE METOAbl M3YYEHHUsS BEIIECTB M HX IPEBPAIICHUN:
M3YUYEHUE KOJUIEKIMU «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAJUIOB, PEIICHUE
AKCHEPUMEHTAIBHBIX 3aJlad, HAOJIOJEHUE M ONUCAHHE JACMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJCHUCTBUE THIPOKCHIA AIOMUHHUS C PAacCTBOpPAMHU
KHCJIOT ¥ IIEJI0YCH, KaueCTBEHHBIC PeaKIIMA HAa KATHOHBI METAJIOB).

Pacuérnbie 3agayn.

Pacuétpel Macchl BemiecTBa WM 00bEMa Ira3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO U3 YYaCTBYIOIIMX B pPEaKIUH BELIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEaKIUU, €CIU OIHO
W3 BELIECTB UMEET IPUMECH.

XuUMUA U KM3Hb

Ponb xumuu B 0OecredeHUr 3KOJOTHYECKOM, SHEPreTUUEeCKOW M IHUILECBOM
0€30MacHOCTH, Pa3BUTUU MEAUIMHBI. [loHATHE O HAay4YHBIX METOJAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpeacraBnenuss o0 OOmMKMX HAy4YHBIX MPUHLIHUNAX [POMBIILIEHHOTO
MOJTYy4YE€HUS BaXKHEUIINX BELIECTB.

UenoBek B MHpE BEIIECTB W MATEPUATIOB. BAXHEWIIHNE CTPOUTEIbHBIC
MaTepuayibl, KOHCTPYKLUHMOHHBIC MAaTepualbl, KpacKu, CTEKJIO, KEpaMHKa,
MaTtepuanbl s AJEKTPOHHKH, HAaHOMAaTEpUaJlbl, OPTaHUYECKHUE U MHUHEPAIbHbIC
y100peHus.

XuMHUsT U 3J0pOBbE YEJIOBEKA: IPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia 0€30MaCHOIO MCIOJIb30BaHUS MPENnapaToB ObBITOBON XUMUU
B [IOBCETHEBHOU JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusa  MeXNOpeAMETHBIX  CBSI3eM  Mpu  W3ydyeHUH oOmed u
Heoprannueckoi xumuu B 11 kjmacce ocylIecTBIsIETCS Yepe3 UCIOIb30BaHUE Kak
OOLIUX €CTECTBEHHO-HAYYHBIX TOHSATHUM, TaK U TOHSITUH, SBISIOMINXCS
CHUCTEMHBIMH JIJI OTHAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0miMe ecTeCTBEHHO-HAYYHBIC TMOHATHUSI: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilacCuPuKalus, TMEepUOJAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJIEIIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.



dusmka: Marepusi, SHEPrus, Macca, aToM, 3JICKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOII, paIMOaKTHBHOCTb, MOJICKYJIa, YHEPICTUYCCKUIA YPOBEHB, BEIICCTBO, TEIIO,
00bEM, arperaTHoe COCTOSHHE BEIESCTBA, (PU3NUECKUE BEIMYMHBI M €IUHHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: kietka, opraHu3M, OJKocHCTeMa, Owocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMCH BEIIICCTB B OPTaHU3ME.

I'eorpadust: MuUHEpaIBl, TOPHBIC MTOPOJIBI, MOJIC3HBIE MCKOIIaeMbIe, TOILIHBO,
PECYPCHI.

TexHOMOTHA: XUMHUYECKas MPOMBIIIICHHOCTh, METaUTyprusl, MPOU3BOACTBO
CTPOHUTEIBHBIX MaTEPHAIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, ITUIICBAs
MPOMBINIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX TMPEnaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPUANIOB,
AJICKTPOHHAS IMPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA BA3OBOM YPOBHE CPE/IHEI'O OBLHIEI'O OBPA30BAHMU

JIMUHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS 00yUarOIIUMUCS
nporpaMMm CpeaHero oOimiero oOpa3oBaHUS (JIUYHOCTHBIM, METANPEJAMETHBIM |
npeaMeTHbIM).  HaydHO-MeTOIu4eckol OCHOBOM Ui pa3pabOTKH  IJIAHHPYEMBIX
pE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHEro OO0IIero oOpa3oBaHMs SBISETCS CHUCTEMHO-
NEATENbHOCTHBIN MOJIXO/.

B cooTBeTcCTBUM € CHUCTEMHO-ACSATEIBHOCTHBIM IOJIXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMeTa «XHUMHSI» Ha YPOBHE CPEIHEro oOIIero
00pa30BaHus BBIJEIIEHBI CIIEYIOIINE COCTABIIAIOIINE!

OCO3HaHHWE OOYYAIOIIUMUCA POCCUHUCKOM TIpaXAaHCKOW  WJEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEIETIEHUIO;

HaJu4yue MOTUBALIMK K 00yUCHHUIO;

LEJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOCXKJACHUNW JUYHOCTH HA OCHOBE
KJIFOUEBBIX IECHHOCTEH U UCTOPUUECKUX TPaIUILIMI 0a30BOM HAYKU XUMUH;

TOTOBHOCTb M  CIOCOOHOCTh OOY4YarOIIMXCA PYKOBOJACTBOBATbCS B  CBOEH
NEATEIIbHOCTUA IEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMU, TPUCYIIMMH LEITOCTHON CHCTEME
XUMHUYECKOr0o 00pa3oBaHms;

HaJU4Yue MPaBOCO3HAHUS SKOJOTHUYECKON KYJIbTYphl U CIIOCOOHOCTU CTaBUTH IIEJIH
Y CTPOUTH KU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE PE3yJIbTATBl OCBOCHUS MPEAMETAa «XHUMUSA» JTOCTUTAKOTCS B €IUHCTBE
y4eOHOM W BOCHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKHUMH,
COLMOKYJIbTYPHBIMH, AYXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU U HJICATIAMU POCCUHUCKOTO
IPaXKJIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIECTBE HOPMAaMH U MpaBUJIAMH TOBEICHUS,
CHOCOOCTBYIOIIMMH  IpOIIECCaM  CAMOIIO3HAHMSI, CAMOPAa3BUTHS W HPABCTBEHHOIO
CTAHOBJICHUS JIMYHOCTU O0YYAIOIIUXCS.

JIM4yHOCTHBIE  pe3ydbTaTbl  OCBOEHUS  MHpeaMeTa  «XUMHUSA»  OTPaXarT
c(hOpPMUPOBAHHOCTh  ONbITA  MO3HABATEIILHOW U  MPAKTUYECKOH  JESATEIbHOCTH
00y4Yaromuxcs Mo peajin3aluy NPUHATHIX B 00LIECTBE LIEHHOCTEH, B TOM YUCJE B YaCTH:

1) rpaKaaHCKOT0 BOCTIUTAHUS

OCO3HAHUA OOYYAIOIIMMHCS CBOMX KOHCTUTYIMOHHBIX MpaB U O0O0S3aHHOCTEH,
YBAXKEHUSA K 3aKOHY U MPABOIMOPSAIKY;

MPEJICTABJIEHUS O COUUAIBHBIX HOPMAaX U MPABUIIAX MEKJIMYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON JAESATEIBHOCTH IMPU CO3JAHUU Y4EOHBIX
MIPOCKTOB, PEIICHUH Y4YEOHBIX W MO3HABATEIbHBIX 3a/1au, BBINOJHEHUH XUMUYECKUX
JKCIIEPUMEHTOB;



CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI
JIPYTUX TIPY aHAIM3€ Pa3IUYHbBIX BUJIOB yU€OHOM ACATEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMS

IICHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY W  HAy4YHOMY  HACJICOUIO
OTCUYECTBEHHOU XUMHUU,

YBOXEHUS K TIPOIECCY TBOpYECTBA B 00JaCTH TEOPUHM M IPAKTHUYECKOTO
NPUMEHEHUSI XHMHUHM, OCO3HAHUS TOTO, 4YTO JOCTHXKECHHUS HAyKH €CTh pPE3yJIbTar
JUTUTETIbHBIX HAOJI0JACHUN, KPOMOTIMBBIX AKCIEPUMEHTAIbHBIX MOMCKOB, MOCTOSHHOIO
TpyJa Y4EHBIX U TTPAKTUKOB,;

VMHTEpECa U MO3HABATEIbHBIX MOTHBOB B IOJYYEHUU U TOCIEAYIOIIEM aHAJIN3E
MH(pOPMAIIUH O IEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UEeCTBEHHOW XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHS ;

CIIOCOOHOCTU OILICHUBATh CUTYyalldd, CBSI3aHHbIC C XUMUYECKUMU SIBICHUAMH, U
MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE ITOBEACHUE U MOCTYIKU CBOUX TOBAPUILEH C MO3ULIUHN
HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbA:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOT0 M O€30MMacHOTO 00pa3a >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (U3MUYECKOMY U TCHUXUYECKOMY
310POBBIO;

coOMro/IeHNsT MpaBuil  0€30MacCHOrO OOpalieHWs ¢ BeleCTBAaMH B  OBITY,
MOBCETHEBHOM KU3HU U B TPYJAOBOU JIEATEIBHOCTH;

MMOHUMAaHUS IIEHHOCTH TPaBUJI WHIWBUIYAJbHOTO M KOJUICKTUBHOTO OE30IMacHOIO
MOBEJICHUS B CUTYaLUSIX, YTPOKAOIINX 3[10POBbIO U KU3HHU JIHOJIEH;

OCO3HAHMS TIIOCJIECACTBHMM W HEOPHITHS BpPEIHBIX IMPHBBIYEK (yHOTpeOICHHS
aJIKOTOJIsI, HAPKOTHKOB, KYPCHHS);

5) Tpya10BOro BOCIMTAHMS

KOMMYHHKAaTUBHON KOMIIETEHTHOCTU B Y4€OHO-HCCIIEI0BATEIbCKOMN NESITEIbHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUECKOUN U APYTUX BUAAX JIESITEIBHOCTH,

YCTAaHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUM IMPAKTHUYECKHUX 3aJad COLMAJIbHOU
HaIpaBJIeHHOCTH (B paMKax CBOET0 Kilacca, IMKOJIbI);

HMHTEpeca K MPAKTUIECKOMY M3YYEHUIO TTPOdECCHl pa3IMIHOTO Poja, B TOM YHCIE
Ha OCHOBE MPUMEHEHUS MPEIAMETHBIX 3HAHUW MO0 XUMHH;

YBAXEHUSA K TPYAY, JIIOIASAM TPyJa U pe3yJibTaTaM TPYJIOBOU JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUIyaIbHOW TPAaeKTOpPHU 0Opa3oBaHUS,
Oynymieil mpodeccuu u peain3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM



JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XHMHUHU, HHTEPECOB U MOTPEeOHOCTEH
oOLIEeCTBa,;

6) 3K0JOrH4ecKOro BOCIMTAHMS:

AKOJIOTUYECKH IIeJIECOOOPA3HOr0 OTHOIICHHS K NPUPOAE, KaK HMCTOYHUKY
CYyILIECTBOBAHHUS )KU3HU Ha 3eMJIE;

MOHUMaHMsI TJI00AILHOTO  XapaKTepa OSKOJOTMYECKHUX MIpoOJeM,  BIMSHUS
SKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHUE MTPUPOAHON U COUUAIIBHOM CPEMBI;

OCO3HAHUSA HEOOXOJIMMOCTU HCIOJb30BaHUSA JOCTHKECHUNW XUMHUU JISI pElICHUS
BOIIPOCOB PALMOHAIIBHOI'O IIPUPOIOIIOIB30BaHUSA,

AKTUBHOI'O HEINPUATHUSA ACUCTBUM, NMPUHOCAIIUX BPEI OKPYKAOLIEH ITPUPOIHON
cpeie, yMEHHUs MPOTHO3UPOBATh HEOJArOMPUSITHBIE HSKOJOTMYECKHUE MOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUU U IPEAOTBPALLATH UX;

HAIMYMUSA PA3BUTOrO DSKOJOIMYECKOrO MBILUICHUSA, DKOJIOTUYECKOU KYJIBTYPBI,
ONbITa AEATEIBHOCTUA JKOJIOTMYECKOW HAIPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSA
MMU B TMO3HABATEIbHON, KOMMYHMKATUBHOM M COIIMAIBHON MpPaKTHUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO NMPOTUBOCTOATH UJI€OJIOTUH XeMopoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUS ClIeM(PUKU XUMUM KaK HAyKd, OCO3HaHUs €€ posid B POPMHUPOBAHUU
pPallMOHATBLHOTO HAYYHOI'O MBIIUICHUS, CO3JIaHMHM LIEJIOCTHOTO TMPEJCTaBICHUs 00
OKPY’KAIOLIEM MHUPE KAaK O €JUHCTBE MPUPOAbl M UYEJOBEKA, B MO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH NpOo0IeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUHU JIJI1 COBPEMEHHOM IIUBUIIU3AIUU: B €€
TYMAHUCTUYECKOW HANpPaBICHHOCTH W BaXXHOM pOJM B CO3JaHUMU HOBOW 0asbl
MaTepuagbHOM KYJIbTYphl, PELICHUH TI00ATBbHBIX MPOOJEM YCTONYMBOIO pPa3BUTHUS
YeJI0BEUECTBA — CHIPEBOM, DHEPTETUUCCKOM, MUIIIEBOM 1 IKOJOTHYECKOM O€30MacHOCTH,
B Pa3BUTUU MEJULHHBI, OOCCINEUEHUU YCJIOBUN YCHEIIHOTO TPyJa U 3KOJIOTUYECKU
KOM(OPTHOM KU3HU KaXKJ0TO YjieHa 00IeCTBa,;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTU. NMOHUMAaHUSA CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH UCIOJIb30BaTh IOJy4yaeMble
3HAHUS U1 aHalu3a U OOBICHEHUs SIBICHUM OKPYXKAIOUIEro MUpa M MPOUCXOISIIUX B
HEM HM3MEHEHUH, yMEHHUs JieflaTb OOOCHOBAHHBIC 3aKJIIOUEHHSI HA OCHOBE HAYUYHBIX
(haKTOB M UMEIOIIMXCS TAHHBIX C LEbIO MOJYYEHHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTU CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUS
po0JieM B peasibHbIX )KU3HEHHBIX CUTYyaIUsIX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATENBCKOMN AEATENBHOCTH;



TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTMBHOMY TOJIYYEHHUIO HOBBIX 3HAaHUU MO XMMHUHM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMU,

MHTEpeca K OCOOEHHOCTSM TpyJa B pa3inuHbX cdepax mnpodeccCuoHaIbHOM
NESATETbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yJibTaTbl OCBOCHUSI yUeOHOT0 mpeaMeTa «XUMHUsI» Ha YPOBHE
cpeaHero ooImero oopa3oBaHus BKIIOYAOT:

3HAYUMBbIE Ini: dbopmupoBaHus MHPOBO33PECHUS o0yyJaromuxcs
MEXKIUCIUIUIMHAPHBIE  (MEXKIpEeIMETHbIC) OOIICHAYYHbIC TIOHSATHUS, OTPAKAIONIUC
LETIOCTHOCTh HAYYHOU KapTUHBI MHUpa U CeHU(DUKY METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX
B CCTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPrus, SBJICHHE, MPOIECC, CHCTEMA,
Hay4HbI (aKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBAHUE,
HAOJI0ICHNE, U3MEPEHUE, SKCIICPUMEHT U JPYTHUE);

YHHBEpCaIbHbIC ydueOHble JeicTBUS  (IO3HABaTeIbHbIC, KOMMYHHKATHUBHBIC,
peryJIATUBHBIC), oOecredyrnBaronye (GpopMupoBaHKEe (PYHKIIMOHAIBHOH T'PAMOTHOCTH H
COIMAIbHON KOMIIETEHIIUU 00YyYalomuxcs,

CIIOCOOHOCTh O0YYarOIIMXCSl HMCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHBIE,
MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEpCalbHbIC yUeOHbIC JEHCTBUS B MO3HABATEIHLHOU U
COLMATBbHOU IIPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUCOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACHCTBUIMU.

OBiaeHne yHUBEPCAJbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMU 1€HCTBUSIMH

1) 6a30Bble JOTHYECKHE TeHCTBHS:

CaMOCTOSITEIbHO (POPMYIUPOBATh U AKTYalM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeNeNATh LEIU IeITeIIbHOCTH, 3aJaBas apaMeTpbl U KPUTEPUHU UX JOCTUXKECHMUS,
COOTHOCHUTD PE3YJIbTATHI JEATEIbHOCTU C MOCTABICHHBIMU IIEJISIMU

UCII0JIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIACISThH
XapaKTepHble NPHU3HAKU MOHATUM M YCTAHABIMBATH HMX B3aUMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIINE MOHATHS sl OOBICHEHUSI OTACIbHBIX (DAKTOB U SBJIICHUH;

BBIOMpaTh OCHOBAHMSI U KPUTEPHUHU ISl KiIacCU(UKAIMUA BEUIECTB M XUMUUYECKUX
peaKIui;

YCTaHABJIMBATh IPUUMHHO-CIICICTBEHHBIE CBA3U MEK]Iy U3y4aeMbIMU SIBIICHUSIMU,

CTPOWTDH JIOTHYECKHE PacCyJCeHUs (MHIYKTHBHBIC, JIEAYKTHBHBIC, 10 aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMS B PACCMATPUBAEMBIX  SIBIICHMSIX,
(hopMyJIMPOBATH BHIBOJIBI U 3aKITIOUCHUS,

MPUMEHSTh B MpOLIECCe MO3HAHMS, MCHOJb3yeMble B XUMHH CHUMBOJHAYECKHUE
(3HaKOBBIC) MOJIEIH, MPEOOPA30BHIBATH MOJICIIBHBIC MTPEICTABICHNAS — XUMHUCCKUN 3HAK



(cMMBOJI) DJIeMEHTa, XUMHYecKas (opMyIia, ypaBHEHHE XUMHYECKOH peaklud — IpH
pelieHur Y4eOHBIX IMO3HABATENbHBIX W MPAKTUYECKUX 3a/]a4, MPUMEHATh Ha3BaHHBIC
MOJICJIbHBIE TPEJCTABICHUS [IJIs BBISIBIICHHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEA0BATEILCKIE TeCTBHSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH;

dbopmynupoBaTh LEIW U 3aJa4d MCCIEIOBAHMS, WCIOJIb30BaTh IMOCTABJICHHBIE U
CaMOCTOSITEILHO C(HOPMYIMPOBAHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI I (DOPMUPOBAHMSI TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUH;

BJIaJIETh HABBIKAMHU CAMOCTOSITEIIbHOTO IJIAHUPOBAHUS U TTPOBEACHUS YUEHUUECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHMs HaOMOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbTaT, GOopMyJIupoBaTh O0000IIECHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEIOBAHMS, COCTaBIISAThH
000CHOBAHHBIM OTUET O MPOAEIaHHOMN paboTe;

npuoOpeTaTh OMBIT YYCHUUYECKOU MCCIEOBATEIbCKON U MPOEKTHOU AESTEILHOCTH,
MPOSIBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIICHUS
MPaKTUUECKUX 3aJ1ay, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHUSL.

3) padora ¢ undopManmeii:

OPUCHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(popMaruu (HaydIHO-IOMYJIspHAs
JUTEepaTypa XMMHYECKOTO COJCpXKaHMs, CIPaBOYHBIC MOCOOMs, pecypchl MHTepHeTa),
aHAJIU3UPOBATh UH(POPMAIUIO PA3IMUHBIX BUIOB U (POPM MpeACTaBICHUS, KPUTUUECKU
OLICHUBAThH €€ IOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

(dbopMyIUpOBaTh 3aIIPOCHl U MIPUMEHSTh Pa3IMYHbIE METOJIbI MPU MOUCKE U 0TOOpE
uHpopManyu, He0OOXOAUMOM /1JIs BBIMIOJHEHUS YUEOHBIX 3a7a4 ONPEeAeAEHHOTO TUIIA,

npuoOperarb  ONBIT  UCMOJb30BaHUA  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpATh ONTHUMAaNbHYIO (GOpMY NpeAcTaBieHUs HH(OpMaluu
(cxembl, TpauKH, AUArpaMMBbl, TaOJIHIIBI, PUCYHKH U JAPYTHUE);

UCIIOIb30BaTh HAyYHBIA S3BIK B Ka4eCTBE CPEJCTBA MpPU PabdOTe C XUMUUYECKOM
uHpOpMAITUCH: MPUMEHATH MEKITPeIMETHbIC ((PU3MUYSCKUE U MaTeMaTHYCCKHUE) 3HAKU U
CUMBOJIBI, GOpMYJibl, aO0OpeBUATYpPbl, HOMEHKIIATYPY;

UCIONB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CMMBOJIMUECKHUE  CPEJICTBA
HarJISIAHOCTH.

OBiajeHne yHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMHY JIEiCTBUSIMU

3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYKJIaeMOWl TeMbl B XOJIe JMajora W/uiu
JUCKYCCHUM, BBICKa3bIBaTh HUJEH, (HOPMYJIHPOBATH CBOM MPEITIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MIPEJI0KEHHON 3aa4H,



BBICTYNIaTh C [Mpe3eHTalMeld pe3ysbTaTOB I[O3HABATEIbHOW JIESITEIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBHIMIOJHEHUU
XUMHUYECKOTO SKCHEPUMEHTa, MPaKTHUEeCKONW palboThl MO MCCIEIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEHIECTB, pealu3aluu y4yeOHOro mpoekra U (OpMyJIUpPOBATH BBIBOJBI IO
pe3yibTaTaM NPOBEAEHHBIX MCCIEIOBAHUN MMYyTEM COIJIaCOBAaHUA TMO3ULUA B XOJ€
00CYyXJIeHUSI 1 OOMEHAa MHEHHUSIMH.

OBiaieHNe YHUBEPCAJbHBIMHU PEryJIsiTHBHBIMH J1€/iCTBUSAMM :

CaMOCTOSITEJIbHO  IJIAHUPOBAaTh M OCYILIECTBJISITh  CBOIO  IMO3HABATEIbHYIO
JESATENbHOCTh, Ompenensis e€ Uend U 3aJayd, KOHTPOJIUpOBaTh M 1O Mepe
HEO0OXOJMMOCTU KOPPEKTUPOBATH MpeJIaraéMblil alirOPUTM JIEUCTBUIN MPU BBINOTHEHUN
y4eOHBIX M HMCCJIEeI0BATEIbCKUX 3a/a4, BbIOMpaTh Hanboznee 3h(PEeKTUBHBIN cOocO0 uxX
pelieHus ¢ y4ETOM MOTyYeHUSI HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEaKIUIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIE€SITEIbHOCTH Ha OCHOBE CaMoOaHajau3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckas XuMUsA» OTPaKaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN O XUMHYECKOM COCTaBJISAIONICH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPA, POJIU XMMHUU B TIO3HAHUU SIBIICHUM TIPUPOJIbI, B (POPMUPOBAHUU
MBIIJIEHUS] U KYJIbTYPbl JIMYHOCTH, €€ (DYHKIMOHAIHHONW TPaMOTHOCTH, HEOOXOIUMOMU
JUIS pelIeHMs TPAKTUYECKUX 3ajJ]ad M DKOJOTHMYECKHM OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3J0POBBIO U IPUPOJHOU CPELE;

BJIQJICHUE CUCTEMON XMMHYECKUX 3HAHWM, KOTOPas BKJIIOYACT: OCHOBOIOJIATAIOIINE
NOHATHS (XMMHUYCCKUH 3JICMEHT, aTOM, OJJICKTpOHHAs O0O0O0JI0YKa aroma, MOJCKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTh, XWMHYECKasl CBsI3b, CTPYKTypHas (opmyna
(pa3BépHyTas ¥ COKpamEHHas), MOJIb, MOJIIpHAs Macca, MOJISIPHBIH 00BEM, yriIepOIHbIH
ckelieT, GQyHKIIMOHANIbHAS TPYMNA, pajJuKajl, U30MEPUs, H30MEPhl, FTOMOJIOTMYECKUN P,
FOMOJIOTH, YTJIEBOJOPOJABI, KHUCIOPOJ M Aa30TCOJEPXkAIIUE COCAUHEHHUS, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBbIE COCIMHEHHMS), TCOPHH U 3aKOHBI
(Teopus cTpoeHHUs opraHndeckux BemiecTB A. M. byTiepoBa, 3aK0H COXpaHEHUS] MacCChI
BEII[CCTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMHH; MUPOBO33PECHUCCKIE 3HAHUS,
JIe)KaIMe B OCHOBE MOHWMAaHUS MPUUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBIICHUH,
(aKTOJIOTMYECKUE CBEJIEHHS O CBOWMCTBaX, COCTaBe, IMOJYYEHUH U Oe30MacHOM
WCTIOJIb30BAHUN BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY M IPaKTHYECKOMU
NESITEIILHOCTH YEJI0BEKA,;



c(hOpMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEpPHbIE TPU3HAKU TOHATHIA,
YCTAaHABJIMBaTh WX B3aUMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIUE TMOHITUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U MPEBPAILCHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIb30BATHh XUMUYECKYI0 CHUMBOJUKY A
COCTaBJICHHS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHOM) (opmy
OpraHWYECKUX BEIIECTB M YPABHEHUM XMMHUYECKUX pPEaKLHUM, U3rOTaBIMBATH MOJEIH
MOJIEKYJd OPraHMYEeCKHMX  BEHIECTB U1  WUIIOCTpallMd HMX  XUMHUYECKOro H
MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh yYMEHUW  yCTAHABIMBATH MPUHAIJICHKHOCTh H3YUECHHBIX
OpraHWYECKUX BEIIECTB MO UX COCTABY U CTPOCHHUIO K OMpeAeiEHHOMY Kiaccy/TpyIiie
coequHeHni  (YIJIGBOJOPOJbI,  KHCIOPOJ M a30TCOJACpIKAIlMe  COCIUHEHUS,
BBICOKOMOJICKYJISIDHBIC COCIMHCHHS), JaBaTh WM Ha3BaHHS 110 CHUCTEMAaTHYECKOM
Homenkiatype (IUPAC), a Taxke NPUBOJIUTL TPUBHAIBHBIC HA3BaHHUS OTICIBHBIX
OPraHWYECKUX BEIIECTB (ITWIICH, NPOMMJICH, AaleTHICH, STHJICHTJIUKOJb, TJIHICPHUH,
dbenon, dopmanpaeruj, aneTanbIerujl, MypaBbUHAs KHCIJIOTA, YKCYCHas KHUCIOTA,
OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsl KUCJIOTA, TIIIOKO3a, (PpyKTO3a, Kpaxmal, LeJIIrJ03a,
TJIALKH);

c(hOpMUPOBAHHOCTH YMEHHUS ONPEACIIATh BUJIBI XUMUUYECKOUW CBS3U B OPraHUYECKUX
coeTMHCHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh ~ YMEHHUSI IPUMEHATh  TOJIOKEHUS  TEOPUU  CTPOCHUS
oprannueckux BemectB A. M. bymiepoBa s 0OBsICHEHHS] 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (PUIHUECKUE U
XUMUYECKUE CBOMCTBA TUIMHYHBIX MPEACTaBUTENEH Pa3IUYHBIX KJIACCOB OPraHUYECKUX
BelecTB (MeTaH, 3TaH, STHJICH, NPOIMICH, aleTHieH, OyranueH-1,3, MeTunOyTaaueH-
1,3, OeH30i1, METaHOJ, 3TAaHOJ], JSTUJICHTIUKOJIbL, TIUIEPUH, (EHOJ, aleTalbICTu]I,
MypaBbUHAsI M YKCYCHasl KHUCJOTBHI, TJIIOKO3a, Kpaxmal, LeJUII0J03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXIYy HHUMH YPaBHCHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN C UCIIOIb30BaHUEM CTPYKTYPHBIX (HOPMYII;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh HICTOUHHUKHU YTIIEBOJIOPOIHOTO ChIPhS
(HedTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI WX TMEPepadOTKH H MPAKTUIESCKOE
MIPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOIUTH BHIYUCIICHUS IO XUMUYECKUM YPaBHEHUSAM
(maccel, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM NPOJAYKTa pEaKIuu MO
U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM MPOTYKTOB
peakuun);

c(hOpMHPOBAaHHOCTh YMEHHH BIIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOIAX
HAay4YHOTO TMO3HAHMUSI, UCIOJIB3YEMbIX B XMUMHUU MPU U3YYEHUU BEIIECTB U XUMHUUYECKHUX
sBIICHUH (HAOJIOJICHUE, WM3MEpPEHHUE, OSKCIICPUMEHT, MOJICIMPOBAHKE), HUCIOJIb30BaAThH



CHCTEMHBIE XMUMHUYECKHWE 3HAHUS JIs TPUHATHS PEIICHUM B KOHKPETHBIX KHU3HEHHBIX
CUTYyallMAX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCT, YMEHUH COONIOJATh TMpaBUiia MOJb30BAHUS XUMHUUYECKOU
MOCYA0M M JTaOOpaTOPHBIM 000PYIOBAHUEM, a TAKKE MTpaBuiia OOpaIleHHUs C BEIECTBAMHU
B COOTBETCTBUH C MHCTPYKIMAMH 1O BBITTOJIHEHHIO Ta00PATOPHBIX XUMHUYECKHX OTBITOB;

c(hOpMHPOBAaHHOCTh YMEHUM TIAHUPOBATH U BBIMOJHITH XUMUYECKHUI IKCIIEPUMEHT
(peBpalieHusl OpraHMYeCKMX BEIIECTB IIPH HArpeBaHWM, IIOJyYEHHUE OTUJICHA U
M3YUYEHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPraHUYECKUX BEILECTB, JCHATypalus
OCIKOB MpH HAarpeBaHWHM, LIBETHBIC PCaKIMKM OEJIKOB) B COOTBETCTBHH C IIpaBUIaMU
TEXHUKU O€30MacHOCTH TP OOpallleHMH ¢ BEUeCTBAaMM U JIaOOpaTOPHBIM
o00OpyI0BaHUEM, MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEHTa B (opme
3aMUCU YpaBHEHUH COOTBETCTBYIOUIUMX peakIuil v (HOpMYyJIHPOBATh BBIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
UHGOPMAITHUIO, MTOTYIaeMYI0 U3 Pa3HbIX UCTOYHHKOB (CPEICTBAa MacCOBOM MH(pOpMAIIUH,
WuTepHeT U qpyrux);

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAATH MPaBUiia IKOJIOTUYECKH 11€I€CO00Pa3HOIo
MOBEJICHUS B OBITY U TPYAOBOU JAESITEIBHOCTH B ILIEJIAX COXPAHEHHS CBOETO 3/I0POBbSI U
OKpYyKalollel MPHUPOJHONW Cpeabl, OCO3HABaTh OIACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpPraHU3Mbl OMPEACIEHHBIX OPraHMYECKUX BEIECTB, MOHUMAas cMbIca mokazarens TT/1K,
MOSICHATh Ha MpUMEpax CHocOObl YMEHBIICHHUS W MPEAOTBPAICHUS HUX BPEIHOIO
BO3JICHCTBHUS Ha OPTaHU3M YEJIOBEKA,

Il OOydYaromMXcsi C OTPAaHWYCHHBIMH BO3MOXKHOCTSMHU 37I0POBbSI. yMEHHUE
NPUMEHSTh 3HaHUA OO0 OCHOBHBIX JOCTYNHBIX METOJIaX T[IO3HAHUS BEIIECTB W
XUMUYECKUX SBJICHUM,

JUISL CHETBIX M CIa0OBUASIIMX OOYYAIOIIUXCA: YMEHUE HUCIOJIb30BaTh PEbehHO-
TOYEUYHYIO cUcTeMy o0o3HadueHui JI. bpaiins qis 3anucu XuMudeckux Gopmy.

11 KJIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUs Kypca «OOIas ¥ HeopraHuyeckas XUMUs»
OTPaXaroT:

c(hOpMHUPOBAHHOCTH TMPEJCTABICHUM. O XUMHUYECKON COCTABJISAIOIIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MUPA, POJIM XUMUM B TTO3HAHUM SBJICHUU PUPOIBI, B HOPMUPOBAHUM
MBIIJIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (DYHKIMOHAIHHONW TPaMOTHOCTH, HEOOXOIUMOMU
JUIS pelIeHMs TPAKTUYECKUX 3ajJlad M DKOJOTHMYECKHM OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U MIPUPOAHOM CpENIE;

BJIQJICHUE CUCTEMOM XMMHYECKUX 3HAHWM, KOTOPas BKJIIOYAET: OCHOBOIOJIATAIOIINE
NOHATUS (XMMHYECKMH 3JIEMEHT, aToM, HM30TOI, S-, P-, O- BJIEKTpOHHBIE OpPOMTAIU
aTOMOB, WIOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTB,



JIEKTPOOTPHULIATEIBHOCTh, CTCIICHh OKHUCIICHUS, XUMHYECKas CBsA3b (KOBaJICHTHas,
WOHHAs, METAJUTMYECKas, BOJOPOJIHANA), KPUCTAIUTMUECKAs PEMIETKA, THUIIBI XUMHUYECKUX
peaKLun, pacTBOpP, JJIEKTPOJUTHI, HEDJIEKTPOJHUTHI, IINEKTPOJIUTAYECKAS TUCCOLMALIUS,
OKHCJIIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XHMHUYECKOM  pEakluu, XUMHYECKOE
pPaBHOBECHE);TCOPUM M  3aKOHBI  (TEOpUSA  IJICKTPOJIUTUYCCKOW  JTUCCOLMAIUH,
nepuoanyeckuit 3akoH JI. M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MAacCChl BEILECTB, 3aKOH
COXpaHEHUS W TPEBPANICHHUS SHEPTUU MPH XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CAMBOJIMYECKUN A3BIK XUMHH, MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAHMSI TPUUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHX SIBJICHHUH, (PaKTONIOrnyecKue
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUU U O€30MaCHOM MCIOJIb30BAHUM Ba)KHEUIIINX
HEOPTraHUYECKUX BEIIECTB B OBITY U MIPAKTUUECKOM JESITEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAaHHOCTh YMEHUM BBISBIATH XapaKTEpPHbIE MPU3HAKU  TOHATHIA,
YCTaHaBJIMBAaTh MX B3aWUMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IIOHATUS INPHU
OINMCAaHUU HEOPTaHUYECKUX BEILIECTB U UX MPEBPALLCHUN;

c(hOpMUPOBAHHOCT, YMEHUW HCIHOJIb30BATh XUMUYECKYI0 CHUMBOJUKY JJIA
cocTaBjeHuss GOpMYJ BEHIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUN, CUCTEMATHYECKYIO
Homenkiatypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTHCIBHBIX HEOPTaHUYCCKUX
BelecTB (yrapHblii Ta3, YIJICKUCIIBIA Ta3, aMMHaK, TramiéHas W3BECTb, HeraméHas
U3BECTh, TUThEBAsI COMA, MUPHUT U JAPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHH ONpPEACNSATh BAJICEHTHOCTb M CTENEHb OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB B COCIMHEHMSAX PA3IMYHOIO COCTaBa, BUJ XUMHYECKOU CBA3U
(KoBaJIcHTHAs, HWOHHAs, METAJIMYECKasl, BOJOPOJIHAS) B  COCIUHCHHSX, THII
KPUCTAJUTMYECKOM PemETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJICKYJISIpHAs, HOHHA,
METAJIMYECKast), XapaKTep CPeJibl B BOJHBIX paCTBOPaX HEOPTraHHMUCCKUX COCAMHCHUN |

c(hOpMUPOBAHHOCT, YMEHHUH YCTaHaBIMBATh MPUHAIICKHOCTh HEOPTraHUYECKHUX
BCIIECTB 10 WX COCTaBy K OIpPEIeiIEHHOMY Kiaccy/Tpymme coeAuHeHud (mpocThie
BEIIECTBA — METaUIbl W HEMETAJUIbl, OKCHUJbl, OCHOBAHHUS, KHUCIOTHI, amM(pOTEpHBIC
THJIPOKCH/IBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMbICI THepuoauueckoro 3akona [l. W.
MeHneneeBa W JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX 7dyeMeHTOB 1-4 mnepuonoB Ilepuoguyeckoid CcHUCTEMBl XUMUYECKUX
ateMmenToB JI. . MeHnpeneeBa, UCTIOIB3Ysl MOHATHS «S-, P-, d-2JIEKTPOHHBIC OpPOUTAIIN»,
(QHEPreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB
XUMHUYECKHUX JJIEMEHTOB M UX COCIMHEHMH MO IepuoaaM W rpynmnam llepuomnueckon
CHCTEMBI XUMHYECKUX 3eMeHTOB /1. 1. Menneneena;

c(OPMUPOBAHHOCTh YMEHHU XapaKTEPH30BaTh (OMHCHIBATH) OOIIUE XUMHUYCCKHUEC
CBOWMCTBA  HEOPraHMYECKUX  BEMIECTB  PA3JIMYHBIX  KJIACCOB,  MOJATBEPKAAThH



CYILIECTBOBAHUE T'E€HETHUYECKOM CBS3M MEXKJYy HEOPraHMYECKUMHU BEIECTBAMHU C
MOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHH;

c(hOpMUPOBAHHOCTh yMEHHUS KJIacCU(MUIMPOBATH XUMHYECKUE PEAKIUU IO
pa3IMYHBIM MPU3HAKaM (YHCIY M COCTAaBY Pearnpyrolux BEIIEeCTB, TCILIOBOMY (P HEKTy
peakiuy, W3MEHEHHUIO CTENEeHEH OKUCICHHUS »JJIEMEHTOB, OOpPaTUMOCTH pEaKIuH,
YYACTHUIO KaTaIU3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTAaBIATh yPaBHEHUS PEAKIUNA pPa3IUYHBIX THUIIOB,
MOJIHBIE U COKpaIIEHHbIE YpaBHEHUS PEaKIii HOHHOTO 0OMEHa, YYUThIBas yCIOBHUS, IPU
KOTOPBIX 3TU PEaKIUU UAYT 10 KOHIIA;

chOpMUPOBAaHHOCTh ~ yYMEHUH  MOPOBOJUTH  PEAKIIUH, MOATBEPKIAOIITUE
KQueCTBEHHBIN COCTaB Pa3MYHBIX HEOPraHMYECKHUX BEIECTB, PACIIO3HABATH OMBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPraHUUECKUX BEIECTB,;

c(hOopMUPOBAHHOCTH YMEHHUM pPacKpbIBaTh CYIIHOCTb OKUCIIUTENbHO-
BOCCTAHOBUTEIILHBIX PEAKIMil MOCPEICTBOM COCTABJIEHUS AJEKTPOHHOTO OanaHca ATHX
peakuui;

c(hOpMUPOBAHHOCTL YMEHHUM OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT Pa3IuyHbIX (PaKTOPOB; XapaKTep CMEILECHHUS XMMHUYECKOTO PAaBHOBECUS B
3aBHCHMOCTH OT BHeIIHero Bo3aeiicTus (mpunui Jlelllarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMHUECKHE MIPOLIECCHI, JIekKAITUE B
OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsS] CEpPHOM KHUCIOThI, AaMMHaKa, a TakxKe
c(hOpMUPOBAHHOCTH MPEJCTABICHUI 00 OOIIMX HAYYHBIX MPUHIIMIAX U SKOJIOTMUECKUX
npoOjieMax XMMHUYECKOTO IIPOU3BO/ICTBA,

c(hOpMUPOBAHHOCTH YMEHHI MPOBOJUTH BHIYUCICHUSI C MCIOJb30BAHUEM MOHSTHUS
«MaccoBasi J0Jis BEIleCTBa B PACTBOPE», OOBEMHBIX OTHOIICHUH ra30B NMPU XUMUYECKUX
peaKkIusix, Macchl BelllecTBa WM 00BbEMA T'a30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 0o0bEMY OJHOTO U3 YYACTBYIOIIMUX B PEAKIIUM BEUIECTB, TEIJIOBOTO 3(ddekTa
pEeaKIluu Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEILIECTB, MPEBPAICHUS U COXPAHCHHUS
SHEPTUH,

c(hOpMUPOBAHHOCT, YMEHUH COOMIOJATh TMpaBUiia MOJb30BAHUS XUMHUUYECKOU
MOCYJI0M U 1abopaTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBuiIa oOpalleHus ¢ BEIIECTBAMHU
B COOTBETCTBUM C UHCTPYKIUSIMU O BBIMOJHEHUIO JA00OPATOPHBIX XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUM IJIAHUPOBATH U BBIMOJHITH XUMUYECKHUM SKCIIEPUMEHT
(pa3nokeHune MepoKcUjia BOAOPOAa B MPUCYTCTBUU KaTalu3aTopa, OMPEACIICHHE CPEIb
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOIO WHJMKATOpPA, BIUSHUE Pa3IMUYHBIX
(hakTOpOB Ha CKOPOCTh XUMUYECKOUM peaKkluu, peakliiii HOHHOTO 0OMEHa, KAYECTBEHHBIE
peakiuu Ha cynb(dar-, KapOOHAT- U XJIOPUA-AaHUOHBI, HA KATHUOH aMMOHUS, pEIICHUE
OKCIIEPUMEHTAIBHBIX 3334 M0 TeMaM «Mertamib» u «HemeTamibi») B COOTBETCTBHH C
MpaBUWJIaMi TEXHUKHA O€30MacHOCTH MpHU OOpallleHUH C BEIIeCTBAMU M JIa0OPaTOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCIepUMEeHTa B (opme



3aMUCU YpaBHEHUH COOTBETCTBYIOUIUMX peakIuil v (HOpMYyJIHPOBATh BBIBOJIBI HA OCHOBE
3TUX PE3YJIBTATOB;

c(hOPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
UHPOpMAIUIO, TONy4YaeMyl0 W3  pa3HbIX HCTOYHHKOB  (CpEICTBa  MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTruXx);

c(hOpMUPOBAHHOCTh YMEHHUN COOJIIOAATH MPaBUiia IKOJIOTUYECKH 11€JIeCO00Pa3HOIo
MOBEJICHUS B OBITY U TPYAOBOU JAESITEIBHOCTH B ILIEJIAX COXPAHEHHS CBOETO 3/I0POBBS U
OKpYXaloIllel NOPUPOJHOW CpeAbl, OCO3HABAThb OINACHOCTh BO3JCHCTBUA HA >KUBbIC
OpraHU3MbI OMNpEEIEHHBIX BEIIECTB, MOHUMas cMbica mnokasarens [IJIK, mosicHsats Ha
npuMepax CrnocoObl YMEHBILIEHHUS U MPEJOTBPAIlCHUS] WX BPETHOIO BO3JCHCTBUS Ha
OpraHu3M 4YeJIOBEKa,

Ui OOyYarolUXCcs C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pPOBbSi.  yMEHHUE
NPUMEHSTh 3HaHUA OO0 OCHOBHBIX JOCTYNHBIX METOJIaX T[IO3HAHUS BEIIECTB W
XUMUYECKHUX SABJICHUMN;

JUISL CIETMBIX M CIa0OBUASIIMX OOYYAIOIIUXCA: YMEHUE HUCIOJIb30BaTh PEbeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu Xumudeckux Gopmyit.



®OPMbI PEAJIM3AIIMU PABOUYEATIPOTPAMMBIBOCIHUTAHUS

BocrniurarenbHBIMIOTEHIUAIIIIPEAMETACX UMUSA»PEATIAZYETCAUEPES !

e [loOyxxieHne oOydaromuxcsi coOJo/laTh HAa YpPOKE OOLIENPUHSATHIE HOPMBI
MOBEJICHUS, MpaBWia OOIICHHUICO B3POCIBIMH M CBEpCTHUKAMHU (0OydaroNMMHKCS),
MPUHIIAIB YIeOHON T CIIUTLTUHBINCAMOOPT AHH3AIUH.

e [IpuBneueHre BHUMaHUS OOYYAOIMIMUXCA K IEHHOCTHOMY AacCHEKTy HW3y4aeMbIX
HaypOKax TPEIMETOB,IBIICHUH, COOBITHI depe3 oOpaleHue BHUMAHUS Ha SPKUAX
JeSTeNeH KyabTyphl, CBS3aHHBIX C M3y4aeMbIMUB JTaHHBII MOMEHT TeMaMH, Ha TOT
BKJIaJl, KOTOpPHIi OHM BHECIM B pa3BUTHE HAMIed CTpaHbl W  MUDA,
HAJI0CTONHBICTIOAPAYKAH UATIPUMEPBIMXKU3HA, HAMOTUBBIMXIIOCTYTTKOB.

e lcnionb30oBaHWE  BOCHUTATEIBHBIX  BO3MOXKHOCTEH  COJEpkKaHUA  Yy4eOHOTO
npeaMeTanist GOPMHUPOBAHUSIY O0YUJAIOIMIUXCS POCCUUCKUX TPAIUIMOHHBIX TYXOBHO-
HPABCTBEHHBIX u COIIMOKYJIbTYPHBIX
[IEHHOCTEWUepe3no100pCOOTBETCTBYIOIIUXTEKCTOBIISIUTCHUS, TPOOJIEMHBIXCUTY AU
TUIs100CY K IEHUSIBKIIacCE .

e aNIMMmpoBanneo0CyKICHNH,BEICKa3bIBAHNICBOCTOMHEHUS, BRIPA0OTKUCBOCTOINY
HOCTHOTOOTHOIIICHUS K M3y4aeMbIM COOBITHUSIM, SBJICHHUSM, JHIAM, TMPOU3BEACHUSIM
XYZ0’)KECTBEHHOU JTUTEPATYPhl HUCKYCCTBA.

e BximtoueHne B ypoK UIPOBBIX MPOIEAYP, KOTOPBbIE IOMOTAOT TMOACPKAThH
MOTHUBAIIUIO oOyyaromuxcs
KITOJTyYEHUI03HAHUH, HATAKMBAaHUIOTTO3U TH BHBIXMEKIIMYHOC THRIXOTHOIIICHU ITBKITACCE
MIOMOTAIOTYCTAaHOBJIECHUIOA00POXKEIaTeIbHOMATMOC(EPHIBOBPEMS YPOKA.

e [[pumeHeHne Ha ypOKe WHTEPAKTHUBHBIX (GOpM pabOThl, CTUMYJIUPYIOIIHX
MO3HABATEIbHYIO0 MOTHUBAIIUIO00YYAIOIIUXCS.

e [[pumMenenne  TpynmoBoi  pabOThl  WiIM  pabOTBl B Tapax, KOTOPBIC
CroCOOCTBYIOTPa3BUTUIOHABBIKOBKOMAaHTHOM
pabOTHIMB3aUMOJIEUCTBUIOCAPYTUMUOO yUAIOIITUMUCS .

e BoiOop W wucnonb3oBaHME Ha YpPOKax METOJOB, METOAMK, TEXHOJOTHH,
OKa3bIBAIOIIUX
BOCITUTATEIIBHOCBO3/ICHCTBUCHATMYHOCTHBCOOTBETCTBUMCBOCTIMTATEIILHBIMUICAIIOM, IT
eJbIoM3aJa4aMUBOCTTUTAHUSL.

e lHUIIMMpOBaHUE W TOJJEPIKKA HCCIICIOBATEIHCKON NEATEILHOCTH MIKOJLHUKOB B
dhopme BKJTIOUCHUS
BYPOKPa3JIUYHBIXHCCIIEI0BATEIbCKUX3a1aHU N, YT0/1a€TBO3MOKHOCTHO0YYAIOIIIUMCSIIP
MOOPECTUHABBIKACAMOCTOSI TEIIBHOTOPEIIICHUS

TEOPETUUECKOUTIPOOIIEMbI, F€HEPUPOBAHUANOPOPMIICHUSICOOCTBEHHBIXTUTIOTE3, YBAKHU
TETHbHOTOOTHOIIICHHSI K qYKUM UzesM, MyOIMYHOTO BBICTYIUICHUS,
apryMEHTHUPOBAHUS U OTCTAMBAHUS CBOCH TOUKH3PCHHUS.

Y CTaHOBJICHHE YBAXUTEIHHBIX, TOBEPUTEIHHBIX, HEPOPMATHLHBIX OTHOIIEHUN MEXKTY
YUHUTENIEM U YYCHUKAMHU, CO3JJaHuE Ha YPOKaxX SMOLIUOHAIbLHO-KOM(POPTHOU CpeIbI
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28
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MIOJIMMEPBI

29
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«Kucnopoxaconepxkammue
OpraHUYeCcKHe
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30
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cBsA3U. BonoponHascssasb

BaneHTHOCTS.
DNEeKTPOOTPULIATEIIBHOCTb.
CrerneHb OKUCICHUS.
BemectBa MOJIEKYISIPHOTO
1 HEMOJIEKYISPHOTO
CTpOCHUS

IloHsATHE O IUCTIEPCHBIX
cucreMmax. MIcTuHHBIC U
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 1075 BEIlecTBa B
pactBope

Knaccudukamnus u
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHeHMi. ['eHeTnyeckas
CBSI3b HEOPTaHUUECKHUX
BEILECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukarus
XUMHUUYECKUX PEAKIIUH B
HEOPraHUYECKON U
OpraHUYECKON XUMUHU.
3aKoH COXpaHEHUsI MacChl
BEILECTB; 3aKOH
COXpaHEHUs U
IIPEBPALLEHUS SHEPTUH ITPU
XUMHUYECKUX PEaKIUIX

CkopocTb peakiuu.




OOpatuMble peakIny.
XUMHUUYECKOE PABHOBECUE

10
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«BnusHue pa3anyHbIxX
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11

DNEKTPOIUTHYECKAS
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15
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HEMETAJJIOB. AJUIOTPOIHS
HEMETaJIoB (Ha mpUMepe
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23
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OpPraHu4€CKUC OCHOBAHU A
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31
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32
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