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COILEPKAHUE OBYYEHUA

10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckoi XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MAaTepuanoB. Teopus CTPOCHHUS OpPraHMYEeCKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYyKTypHBIE POPMYIIbI
OpraHMYecKUX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupuKaluu opraHudeckux BemiecTB. HomeHkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaXXHEHIINX MPeICTaBUTENIeH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHUS BEIIECTB M HMX NPEBPAICHUN:
O3HAaKOMJICHHE C O0pa3laMu OpPraHUYecKHWX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
OMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAILEHUI0 OPTAaHUYECKUX BELIECTB
Ipy HarpeBaHuu (TIaBJIeHUE, OOYTIIMBaHKUE U TOPEHNE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTpPOCHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (U3MUYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
IpocTeiiline NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMUYECKHE CBOMICTBa
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAllUd, OKHCICHUS W
IIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTUYECKUH Pl ALETUIICH
— MPOCTEHMIINK NPEJCTABUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beHszoin: cocraB, cTpoeHHE, (PU3NYECKHE W XUMHYECKHE CBOWMCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W MPUMEHEHue. 1oayon:



cocmas, cmpoeHue, Quauveckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHnenue. TOKCUUHOCTD
aOpeHoB. ['eHernueckas CBA3b MEXKIY YIJIEBOAOPOJAAMH, IMPUHAIIEKALIUMUA K
pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupoaHeiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4YecKui), muposu3. IlpoaykTs
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBbIH
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIaCTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yromp», MOAEIMpPOBAaHHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA
Y U3y4YE€HHUE €0 CBOWCTB.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEAKIUM MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepskanue opranndeckKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE CIOHPTHI. METaHON W 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOMCTBA (pPEakiuu C aKTUBHBIMU METaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOIOpOOHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA M 3TAHOJA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W  TJHUILEPUH: CTPOEHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACKHCTBHE CO IIEIOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue riminepuHa U dTUICHTITUKOJIS.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunipl U Kemowusl. Dopmanpieruji, aleTAIbJIETU]: CTPOCHHE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/elibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAas U
YKCyCHAsl KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe M XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue /It Kitacca KUCJIOT, peakius dTepu(puKainum), MOJIyIeHHEe U IPUMECHECHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIM BBICIINX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.



CnoxxHble 3Qupbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uiaponus
c0HbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). ['moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxkucrnenne ammuadHbiM pacTBOopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocuntes. PpykTo3a Kak H30MEP IITHOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HesuToNo3bl.  Pu3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBe/ieHne, HaOJI0/IEHHEe W OINHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCIEHHE HSTaHOJA
okcugoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TIIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcugom wmenu(Il), BzammomercTBHE Kpaxmalia C HOJIOM),
IpOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Boruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOAHOTO BEIECTBA WJIM IPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTBHI KaKk aM(OTEpHBIE OpraHWYecKue coeluHeHus. Puznueckue
U XMMUYECKUE CBOMCTBA aAMUHOKHUCIOT (Ha mpumepe IinnuHa). buomoruueckoe
3HAYeHHUE aMUHOKUCIOT. [lenTuasbl.

benkn kak npupoIHBIE BBICOKOMOJIEKYJISIDHBIE coeauHeHus. llepBuunasi,
BTOpHYHAs W TPETHUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU Ha OCIKU.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YyYEHHS BEUIECTB M HX NPEBpalllCHUN:
HAOJIOICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OEITKOB MPH
HarpeBaHWM, IBETHBIC PEAKITUN OCIIKOB.

BbIcOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIPHBIX COEAUHEHUN: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUHU, CPEAHAS MOJIEKYJISIpHAsS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHHA —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.



OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsI BEIIECTB M HUX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYHIECTBISETCS YEpe3 HCIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SBIAIOLIUXCSA CUCTEMHBIMU Uil OTIAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, rUnoTesa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCU(UKaLUs, NEPUOAUYHOCTb, HAOJIIOEHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

®usuka: Marepus, OJHEPrus, Macca, aroM, DJJEKTPOH, MOJIEKYIIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (U3MUECKHIE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIIEBOJIbI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypehl.

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTaHUS,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKHUE IIperapaThl, MaTCpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

Xumudeckud snemMeHT. AToMm. Sapo aroma, H30TOMNBL. JNEKTPOHHAs
00o0yI0uKa. DHEPreTUYecKne ypoBHU, TOJYPOBHU. ATOMHBIC OopOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/leNICHUs] AJIEKTPOHOB MO OpPOWTANsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYypaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b nepuoaMvecKoro 3akoHa u llepumonnueckoil cucTeMbl
xuMuuecknx aneMeHTtoB J[. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HavyeHUe NEPUOIMUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Crtpoenne BemiecTBa. XUMHUYECKass CBA3b. BHAB XUMHYECKOH CBS3H
(KoBaJIeHTHAsl HEMOJISIPHASI W TOJIApHAsi, MOHHAs, MeTayuindeckas). MeXaHU3Mbl



o0pa3oBaHUs KOBAJCHTHONM XMMHYECKOW CBsi3M (OOMEHHBIH W JOHOPHO-
akuenTopHeiil). BopopoaHass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IoOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TonsaTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenxkiartypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckass CBSI3b HEOPraHUYECKUX BEUIECTB,
MPUHAJICKAIMX K PA3TUYHBIM KJIACCAM.

Xumuueckas  peakums. Kimaccupukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUM TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOE€ paBHOBecue. DakTOphl, BIMSIONIME HA COCTOSIHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CHiibHbIC U cadbie 35ekTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCIIAsl, HEUTpaIbHAasl, IIEI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsS] BEIIECTB M HMX MPEBpALICHUN:
nemoHcTpanus Tabnun «llepuonunyeckas cuctema xumudeckux sinementos 1. .
MenpeneeBay, U3yuyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOMIOACHUE U
ONMKMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIOKEHUE TIEPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTalU3aTopa, ONPEEIECHUE CPEAbl PACTBOPOB BEILECTB
C TIOMOIIBKD YHUBEPCAIIBHOTO WHAUKATOPA, PEAKIUU HOHHOro OOMEHa),
IPOBEJICHNE MPAKTHUECKO paboThl «BnusiHue pa3nuyHbix PakTopoB Ha CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnbie 3anaum.

Pacu€éTtei 1no ypaBHEHMSM XMMHYECKHX pPEaKUWid, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi xumust

Hemeramnel. Ilomoxenune HemetaiuioB B Ilepuoamyeckor  cucrteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHUS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOoJ1a, cephl, hocdopa u yriaeposa).



XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETANIOB (TallOT€HOB, CEphI, a30Ta,
docchopa, yrimepoga U KpeMHHs) W HUX  COCAMHEHUU  (OKCHUJOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHne BaXKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Meramisl. llonoxenue meramnoB B [lepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000J0UYEK
atomMoB MeTtauioB. O6mue ¢usndeckue cpoiictBa MetaiioB. CrijiaBbl METaJIJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KabIIU,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIe30, MEJb) U UX COSTUHCHH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. IIpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaICHHUIL:
U3y4YeHUEe KOJIJIEKIMU «MeTaibl W CIUIaBbl», 0Opas3loB HEMETAJUIOB, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoUYeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrlie 3agaun.

PacuéTthl mMacchl BemecTBa WM 00bEMaA ra3oB MO HM3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WIH O00BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKILIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTHYCCKON M THIIEeBOM
0e30MacHOCTH, Pa3BUTHUM MEIUIMHBI. [IoOHSATHE O HAayYHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUICHHOTO
MOJIy4YE€HUS] BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJs AJIEKTPOHUKHA, HAaHOMAaTEpHUaJIbl, OPraHMYECKHUE U MHUHEpaJIbHbIC
ya0OpeHusl.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IMpaBUjla MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0E30MaCHOTO WCIIOIB30BAHUS MPEMapaToB OBITOBONW XUMUU
B MOBCETHEBHOU JKM3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3y4yeHUW oOOmed u
HEOpPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK



OOIIUX ECTECTBEHHO-HAYUYHBIX TMOHATHUH, TaKk W TOHSATUN, SBIISIOUIUXCS
CUCTEMHBIMHU JIJI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KIacCUPUKalKsi, MEePUOAUYHOCTb, HAOIIOJACHUE,
AKCTIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

dusuka: MaTepusi, JHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIUOAKTUBHOCTb, MOJIEKYJIA, YHEPTETUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BbEM, arperaTHOe COCTOSIHHE BEIeCTBA, (PU3MUECKUE BEIMYMHBI U €IUHMIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  kietka, opraHu3Mm, DJKocucTeMa, Ouocdepa, Makpo- U
MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MmuHEepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMaeMble, TOTUIUBO,
pECYpCHI.

TexHoMOTHSA: XUMUYECKasl MPOMBIIUICHHOCTh, METAJLTyprus, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTEpPHaJIOB, CEIbCKOXO3SIMCTBEHHOE TPOU3BOJICTBO, MHUIIEBAs
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMPernaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
ANIEKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMEeTHbIM M MpeaAMeTHhIM). HaydHOo-MeToauyeckoil OCHOBOWM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUMN JTHUYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTra «XHUMHUS» OTpaxkaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYILIMOHHBIX IIPaB U 00sI3aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1a4, BBHIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAy4YHOMY HAcCJEeIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBSI3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0e30macHOro OoOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TIOCTEACTBUNA W HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) PK0JIOrM4eCKOro BOCIIMTAHUS

AKOJIOTUYECKHU IIeJI€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TMPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEIbI;

OCO3HAHUSI HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTHXKCHUM XUMHH IS
peIIeHNs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKaroen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYHS PA3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBbHOMN
NPAaKTUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTUBOCTOATH MJICOJIOTHH
xemooouu;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHUS CHeNM(UKA XUMUUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJTOCTHOTO
MpeACTaBIeHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUU [IJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIIEHHOCTH W BaXXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHYECKHE 3HAHMS JJIs
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM

NESATEIIbHOCTHU.
METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MC)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, H&y‘lHBIfI q)aKT, IMPUHIHAII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC ,Z[GfICTBPISI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITIOCOOHOCTH o0ydJaromuxcs HCIIO0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIbHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NOo3HABaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJHW3UpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI ACATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPHU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSATHHA U YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPECTABICHUS JJIs1 BBIABICHUS XapaKTePHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KauyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATH 32 XOJIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ylbTaT, (OPMYITUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIENOBATEIbCKOW W MPOCKTHOU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIbHOMY
[IOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ad, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAST JIUTEpaTypa XUMUYECKOTO COJIEpXKAHUS, CIPABOYHBbIE MOCOOUS,
pecypcel MIHTepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MPEICTABJIECHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUUYHBIE METOJIbI MPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmauu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHOW JCSATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, pean3allui yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBENEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3HIMI B
X071 00CYXJIeHHUSI © 0OMEHA MHEHHUSIMHU.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM YYEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b (PeKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUSI»
OTpa)aroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUUECKUX 3a71a4
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPO/ W a30TCOJep)Kalllie COEIUHEHHsI, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHUHU; MHUPOBO33PEHUYECCKUE 3HAHUSI,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHMI BBISBISATH XapaKTepHbIC TNMPU3HAKKA TOHITHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIHd,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB [JIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWMBATHb MPUHAJJIC)KHOCTh H3YUYECHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEeHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHS), J1aBaTh WM Ha3BaHHS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHMIEPUH, (EHON, (popMaNbIeru, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COECTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytiepoBa 1151 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue MU XMMHYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TWUJIEH, MPOIMMJIEH, AlleTHUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTHul, MypaBbHUHAsE M YKCYCHasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMUUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIIUH);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIeTh CUCTEMOM 3HAHHM 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOII0JIeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATH MPAaBUIIA MOJIb30BAHUS XUMHYECKOU
OCyJIOH W Ja0OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINIOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHUYEeCKUX
BEIIECTB, JCHATYypaIlis OENKOB MPH HArpeBaHWM, IIBETHHIC pPEaKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 Pa3HbIX HCTOYHUKOB (CpPeACTBA MAacCOBOM
uHopMmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsATh Ha mpuMepax CrocoObl
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX W CIa0OBUIALIIMX OOYyYaloOUUMXCs: YMEHHUE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUYECKOM  COCTABIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUHU SBJICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U IPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTECIIEHbh OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peIIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIh, XMMHUUYECKOE PABHOBECHE), TEOPUHU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoandeckuil 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTh XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAS COJA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHUSAX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJCHTHAsl, MOHHAs,, METAJNIMYECKasi, BOJOPOIHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOIO BellecTBa (aTOMHAasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHUUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeaeiaEéHHOMY Kiaccy/rpymre
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACITIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh dSJEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, McmoJib3ysi MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHSATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XHUMHUYECKUX JJIEMEHTOB U MX COCAUHECHUU
0 meprojiam U rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAaHHOCTh, YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  Pa3JIMYHBIX  KIIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATH XWMHUYECKHE PEAKIMH TIO0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEAarupyrolluX BELIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peaKkiuy, y4acTHIO KaTaIu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IAIHBIX
THUIIOB, TOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIUi HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX ITU PEAKLIUH UAYT 10 KOHLIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PacCKphIBaTh CYINIHOCTh  OKHCIHUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OOMMX HAYYHBIX MPHUHIIMIIAX H
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B 10 W3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAaHUS XUMHUECKOU
NOCyJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKXe IpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3okKEeHUE MEePOKCHAa BOJAOPOJIa B MPUCYTCTBUM KaTalIM3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHMKATOPa, BIUSHUE PA3TUYHBIX (AaKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIlnH,
peakuuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KaTHOH aMMOHHSI, PEIIEHNE SKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamabsl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX peakiuii U (OPMYIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TONy4aeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  cOOJIOJjaTh  MpaBWia  JKOJIOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHITP Ha mOpuMepax CIOCOObl YMEHBIICHHUS U
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CAENbIX U CIa0OBUIALIMX OOYyYarOUUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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AJKaJVEHBbI, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOUYHUKH YTJIEBOIOPOJIOB U 3 1
UX mepepadboTKa
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
32 Anbnerunbl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
33 VYrneBobl 3 2




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ileproanueckuii 3akoH
1.1 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
| [Ipeamer opraHn4ecKoOi XUMHH, €€ |
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequuennit A. M. byrieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 opraHuueckux BemiectB. Homenknatypa |
(cucTemaTuyeckas) U TpUBUAIbHBIC
Ha3BaHMS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psifg
5 MertaH u 3TaH — npocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE |
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue | |
ITWJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psiji. ALIETUIICH —
MPOCTEUIINI PEACTABUTEIIb AIKUHOB

1 BrrunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

2 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHoOB

13 ['enernueckas cBs3b YIieBOAOPOIOB,
MIPUHAIEKAIUX K Pa3IMYHbIM KilaccaM
[IpupoHbIE HCTOYHHUKH YIIIEBOJIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKH

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoi. BonopoaHas cBs3b

13 MHOroaroMHbI€ CIUPTHIL: ATUICHIIUKOJIb U
TJIULEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

o1 OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
KHUCJIOTBhI: MypaBbUHAsI U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIIOTBI»

23

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIHIUX Kap6OHOBI>IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIINX Kap6OHOBI>IX
KHCJIOT, HX MOJOIIIEE JCHCTBHE

25

CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHue,
OuoJorNYecKas poJib KUPOB

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxxneiimme npeacraBuTenu: TIIIOKO3a,
dbpykTo3a, caxapo3a

28

Kpaxman u nenitonosa kak IpupoHbie
MOJIUMEPHI

29

KonTtponbHas padoTa mo pasaery
«Kucnopopconepxaiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas pabora

30

OO0mras XxapaKTepUCTHKA a30TCOIePIKAIIUX
OPraHUYECKUX COCTUHCHUM /
Bcepoccuiickas mpoBepodHas paboTa

31

AMMWHBI: METHJIAMHUH U aHWJINH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE
OpPraHMYECKNUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHble




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHU

33 BBICOKOMOJIEKYIISIPHBIX COCTMHEHUH :
OCHOBHBIEC METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
ITnacTMacchl, KaydqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTypaiusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux 3aemenToB .. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3U. BogopoiHas cBs3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIDHOT'O
CTPOCHHUA

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPLI.
MaccoBas 1015 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS YJHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BojiopoiHOM Tiokasarene (pH) pactsopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJiei

13

KonTtponbHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoi
cUCTeMe XUMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndeckre cBONCTBa
METaJJIOB




15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METAJUUIOB (HAaTpUH, Kaui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCMEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IpUMepe
KHCIIOpoa, cephl, hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'C€HOB, CEPhI U UX
COEUHEHNN

23

XUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEUHEHNN

24

XHUMHUUECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011eHrEe U cUCcTEMAaTU3aLUs 3HAHUI IO




Tteme «Hemeramiey. Beruncinenus mo
YPAaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"HemeTamnsl"y

)3 KonTponsnas pabora no temam «MeTtamibiy» |
u «HemeTamin»

79 Heoprannueckue u opraHndeckue KUcaoThl. |
Heopraanueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast 1
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEIULINHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1
Ba)KHEHIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPUAIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEJICTABIECHUNA O XUMHYECKOW COCTaBISIONICH
€CTECTBCHHOHAYYHOUW KapTHUHBI MHpa, pOJIM XUMUU B TIO3HAHUU
SABJICHUN TPUPOABI, B (POPMHUPOBAHWM MBINUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM Cperie

1.2

Brnanenne cucremMod XUMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSATHUS (Monekyna, BaJICHTHOCTH,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHh OKHCIICHHS, XHMHYECKas CBS3b,
MOJb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(GyHKIMOHANBHAS ~ Tpylma,  paaudkal,  HU30MepHsi,  U30MEpHI,
TOMOJIOTHUECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIlle COEOUHEHHs, OMOJIOTMYeCKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUpPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHHsl opraHudeckux BemniectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHUYECKUE
CBEICHMS O CBOICTBaX, COCTaBe, MOJIYYEHHUH U OE30MacHOM
UCIOJIb30BAHUU BAKHEWUIIUX HEOPraHWYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHATHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

npeBpameHI/Iﬁ OpTraHU4YCCKUX COCIUHEHUH

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJB30BATH XUMUYECKYI0 CHUMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpall€HHOW) (OopMysl OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIHN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WILIIOCTPALIMM MX XMMHMUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
ompenenéHHoMy Kiaccy (Tpymre) COeIUHEHHH (yrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHU 110 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OTPEICIISATh BUABI XHMHYCCKON CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTh  yYMEHHUS TNPUMEHATH: TOJIOXKEHUS  TEOPUU
CTpoeHusi opraHuyeckux semects A.M. ByriepoBa s o0bsacHeHUs
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPaHCHUA MAaCChl BEIIECTB

YrieBo1opoibl. Kucnoponcoaepxatue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BLICOKOMOHeKyHHpHBIe COCAUMHCHU

2.1

ChopMHUpPOBAaHHOCT, YMEHHUM TPUBOIUTH TPHUBUAIHHBIC HA3BAHUSA
OT/ACIbHBIX OPTraHUYECKUX BEMIECTB (PTHIJICH, TMPOIMMJIEH, alleTHJICH,
STWJIEHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTujl, aleTaabIerus,
MYpaBbHHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, IJIOKO3a, (PYyKTO3a, Kpaxmal, IeJIIi03a,

TJTUITAH)

2.2

ChopMHpOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HyecKkne W XUMHUYCCKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHJICH,
NpONWIICH, aneTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH301,
METaHOJI, TAHOJI, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu/l,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IeJIII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHETUUYCCKYHO CBA3b
MCKAY TUIITNYHBIMHU MNpeaAcCTaBUTCIIMU Ppa3iIN4YHbIX KJIaCCOB
OpraHU4C€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peaKIii C UCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT

24

ChopMUpOBaHHOCTD YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTJIEBOJOPOHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yroib), CIOCOOBI UX

r[epepa60TKI/I U MPAKTUYCCKOC ITPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTtrl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O MO3HAHUs, UCIIOJIB3YEMbBIX B XMMUU IIPU U3YYCHUU




BEIIECTB M XUMUYECKUX SBJICHUU (HaOMo/leHHWe, U3MEpEeHHeE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAaTh CHCTECMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS PEHICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOJIOJATh TIPABHJIA  IOJIb30BAHUS
XUMUYECKOM TMOCYI0oM M J1abopaTOpHBIM O0OpyAOBaHUEM, a TaKkKe
npaBwia OOpaIEeHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMHU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

33

CdopMHpPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
AKCIIEPUMEHT (TPEBPAIEHUsI OPraHUUECKUX BEIIECTB MIPU HarpeBaHUU,
MOJTydeHHE STUJICEHA M U3yYCHHE €0 CBOWMCTB, KAYECTBEHHBIE PEAKIIUU
OpraHn4eCKUXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHuMU,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0€30MacHOCTH TpU OOpalleHHuH C BelIeCTBaMU U J1TaOOPaTOPHBIM
000pyTI0BaHHEM; NPEACTABIATh pe3yAbTATHI XUMHUYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCH YpaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

34

ChopmupoBaHHOCTh YMEHHUI MTPOBOAUTH BBIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WIIU
MPOJIyKTa PEeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, MOJIY4aeMyl0 W3 pPa3HbIX HCTOUYHUKOB

(cpencTBa MmaccoBoi nH(pOpManuu, ceTb IHTepHET U Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOMIOAATH MpaBWiIa HSKOJIOTMUYECKU
1es1ecoo0pa3Horo MOBeJIEHUs B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXPaHEHHS CBOErO 370POBbS M OKPYXKAIOIIEH MPUPOTHOM
Cpelbl, O0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KUBBIE OpPraHU3MBI
OTpeNeEHHBIX OPraHUYEeCKUX BEIIECTB, MOHMMAs CMBICI MOKAa3aTels
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIEHTpPAIMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus




pe3yJbTaTa

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucTEMOM XMMHMYECKMX 3HAHUM, KOTOpPAas BKIIKOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-AIIEKTPOHHBIC OPOUTAIA ATOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIpPHAsT Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M JHIOTEPMHYECKHE,
peakiuy HOHHOTO OoOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIUTHI,
JNIEKTPOJIUTAYECKAS ~ JTUCCOLMAIINSA, OKHUCIHUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW pEeaKIiu, XMMHYECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (TEOpHUs AIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHHSI MAacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMUH, (PaKTOJIOTUYECKUE CBEJICHHS O CBONCTBAX,
COCTaBe, TOJIYyUCHHH U O€30TacHOM HCIOJB30BAHUN BAKHEHIIINX
HEOPTraHMYECKUX BEIIECTB B OBITY M TPAKTHYECKOW AEATEIHHOCTH

YECI0BCKa

1.2

ChopmupoBaHHOCTh yYMEHUN BBISBIATh XapaKTepHble TNPU3HAKH U
B3aUMOCBS3b M3yYCHHBIX MOHSATHH, NPUMEHSTh COOTBETCTBYIOLINE
MOHATHS TPH ONUCAHUM CTPOEHUS U CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATh B3aMMOCBS3b XUMHYECKHX
3HAHUH c MOHATUSMU u MPEJICTaBICHUSIMHU IPYTrUx

€CTCCTBECHHOHAYUYHBIX IIPEAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XHUMHYECKUX SIBJICHUH (Ha6J’II-OI[CHI/IC, HN3MCPEHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCIMHCHUAX Pa3JIMYHOIO
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHas,
MCTAIJIMYCCKasd, BOI[OpOI[HaH) B COCIMHCHUAX, THIL KpI/ICTaHHH‘ICCKOﬁ
peH_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPCACIIATh XAapPaAKTEP CPEAbl B BOAHBIX

pacTBOpPAX HCOPraHNUCCKUX COCIUHEHUHN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHEC
pCaKknuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTAaBy pCarupyromux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy peakuuu, HU3MCHCHHUIO CTEIIeHEeH




OKHCIICHHSI ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKLUHH,  yIaCTHIO

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE YMEHHI  COCTABJISATh YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THUIOB, MOJIHBIE W COKPAIIEHHBIE YPAaBHEHUS PEAKLIHMI
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPBHIX OTH PEAKITUN UIYT

JO KOHIIa

1.8

ChopmupoBaHHOCTE YMEHHUH MPOBOJUTEL PEAKIIUH, MMOATBEPKIAFOIINC
KAUECTBEHHBIM  COCTAB  PA3JIMYHbIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM HYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEACTBOM COCTABJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (PaKTOPOB

CpopMHpPOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACHCTBUS

(mpuaIMn Jle [larense)

OO6mrast 1 HeOpraHMU4ecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKOHa JAN. Meuneneena u JIEMOHCTPHUPOBATh ero

CUCTEeMATU3UPYIOIIYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

dbyHKIUH

2.2

CdopMHpPOBAHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMMUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xXuMHUYecKux odyeMmeHToB JI.M. MenzaeneeBa, uCHoib3ys
MOHATUSA «S-, p-, d-dIEKTPOHHBIC OPOUTAIN», «IHEPTCTHUYCCKHE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTHM  HM3MEHEHHsS  CBONCTB
XUMHYECKUX DJIEMEHTOB M HUX COCAUHEHHMH IO MepuojaM U Tpynnam

Ilepuoanueckoit cucteMbl XuMHU4ecKux 3mneMeHToB /.M. MenaeneeBa

2.3

ChopmupoBaHHOCTE yMEHHUH XapaKTepu30BaTh (OMHCHIBATH) OOIINE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKJIAaTh  CYIIECTBOBAHWE TE€HETUYECKOH  CBSI3U  MEXIY
HEOPraHMYECKMMHU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

24

C(i)OpMI/IpOBaHHO CTb yMCHI/Iﬁ YCTaHaBJIMBATb MPUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HUX COCTABY K OHpe):[eJ'IéHHOMy KJ1acCy




(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbI U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUS, KUCIJIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIHKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHHWH XUMHUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuaibHbie
Ha3BaHMs OTJEJNbHBIX HEOPraHWYECKUX BeulecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas W3BeCTb, Heraui€éHasi U3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTHE)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu3oBaTh (ONMUCHIBaTh) OOLIUE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
MOATBEPK/IATh  CYIIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKUMH  BEIIEeCTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBAaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHITH XUMHUUECKHI
SKCIIEPUMEHT (pa3lIoOKeHHE TIEPOKCHIA BOJOPOAa B MPHCYTCTBUHU
KaTaJn3aropa, OMpe/elieHHe CPeabl PacTBOPOB BEHIECTB C MOMOIIBIO
YHHMBEpPCAIbHOTO HWHAMKATOpa, BIMSHHE pPAa3IMYHBIX (PaKTOPOB Ha
CKOpOCTh ~XMMHYECKOW peakIuH, peaknud HOHHOTO OOMeHa,
Ka4eCTBEHHBIC PEaKIMU Ha CyJb(aT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHUS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Metambl» u «HemeTamib») B COOTBETCTBHU C TPAaBUIIAMU TEXHUKH
0€30MacHOCTH TpU OOpalleHHH C BEIIECTBAMH M J1a0OpPAaTOPHBIM
000pyI0BaHUEM; MPEJCTABIIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIepUMEeHTa B (OpME 3alUCH YpaBHEHHH COOTBETCTBYIOLIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBUiia  MOJIb30BAHUS
XMMHUYECKON TOCYION M IJ1IabopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIKAIME B OCHOBE MPOMBIIUICHHOTO TOTYYEHHsI CEpHOMN
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
oOIIMX HayyHBIX NPUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHYCCKOTO ITPOU3BOJACTBA

XUMHS U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBIISIOUICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpaA, POJIM XHMHU B TIO3HAHHUU




SIBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPhI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM st
pelieHusT MPaKkTUYECKUX 3a7a4 W HKOJIOTUYECKH OO0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTD YMEHUHI KPUTHYECKH AHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)
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CpopMHpPOBAHHOCT, YMEHUW COONIOAATh TIpaBUJIA DKOJOTHYECKU
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESATENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpebl

3.4

Oco3HaBaTh  OMACHOCTh BO3JIEHCTBHS HAa KUBBIE OpPraHU3MBI
ONpENEIEHHBIX BEIIECTB, TOHMMAas cMbIci noka3arens [1/IK, mosacHsATh
Ha TIpUMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJAUTH BBIYUCIICHUS c
WCIIOJb30BAHUEM TIOHSTHS «MaccoBas JOJI1 BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOUIEHWH Ta30B NpPH XUMHUYECKUX PEAKIHSIX, MaccChl
BeI[eCTBA WK 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ @dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUSI MacChl

BCIICCTB, MMPEBPAIICHUA U COXPAHCHUS DHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre OCHOBBI OPraHU4YECKOM XUMHH

1.1

[Ipenmer oprannyeckor XHUMUU: €€ BO3SHUKHOBECHHE, PA3BUTHUE M 3HAUYCHHUE B
MOJIYYCHUH HOBBIX BEIIECTB U MATEPHAIOB. T€OpHUS CTPOEHUSI OPraHUYECKUX

coemuaeHuit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMYNbl OpPraHM4ecKHX BellecTB. ['oMosiorus, u3oMepus.
XHUMHUYECKas CBSI3b B OPraHWYECKHUX COCIUHEHUAX — OJIMHAPHBIE M KpaTHBIE

cBs3u. [IpencraBienne o kiaccuuUKauyu OpraHUIECKUX BEIIECTB

1.3

Homenknarypa ~ opraHMveckux  COeAWMHEHUN  (cHUCTeMaTHdeckas) |
TPUBHUAJIbHBIE HA3BAaHUA BAKHEHIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKHUX

BCIIICCTB

YrieBo1opo bl

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUU psia. MeTaH U 3TaH —
MpoCTENIINe MPECTaBUTENN AIKAHOB: (GU3NYECKHEe M XUMHUYECKUE CBOMCTBA
(peakuuu 3aMeleHuss U TOPEHUsl), HaXOXKICHHE B MPHUPOJAE, MOJy4yeHHE U

IIPUMCHCHUC

2.2

ANIKEHBI: COCTaB U CTPOCHUCE, TOMOJIOTUYECKHUI P, OTHIIEH U IIPOMNUIICH —
HpOCTCfH.HPIG MMpEACTAaBUTEIN aJIKCHOB: (bHSquCKI/IC W XMMHUYECKHE CBOMCTBA
(peaKI_[I/II/I THApHUPOBAHUA, TaJIOTCHUPOBAHMUA, TruUApaTallii, OKHCICHHUA U

MOJIMMEPHU3ALNH ), TOJIyYeHUE U IPUMEHEHHE

2.3

Ankaaguensl: Oyraauen-1,3 u MerunOyramuen-1,3: cTpoeHue, BaxHeHIIne
XUMHAYECKUE CBOMCTBA (peakmus MOJIMMEPU3AIUN ). [Tomyuenue

CUHTCTUYCCKOTO KaydyKa U pC3UHbL
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHU, TOMOJIOTMYECKHI P, A]_IGTI/IJ'ICH
- HpOCTCfIH.IHfI MNpEACTAaBUTCIIb AJIKUHOB: COCTaB, CTPOCHUC, (I)I/ISI/I‘IGCKI/IC n
XUMHWYCCKHEC CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, TraJIOTCHUPOBAHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U IIPUMCHCHHUC

2.5

Apenbl. beHszon: cocrta, crpoeHue, GU3NYECKHE U XMMHUYECKHE CBONCTBA
(peakuuu TamOTeHUPOBAHUS M HUTPOBAHUS), TOIYyYeHHE U TMPUMEHEHHE.
Tomyoun: coctaB, cTpoeHue, GU3NYECKre U XUMHUYECKHE CBOMCTBa (peakiuu

TraJIOrCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U IIPHUMCHCHUC. ToxcHU4HOCTH




apeHoB. ['eHeTHUecKas CBSI3b MEX]Y YIVIEBOJOPOJAMH, NMPUHAMISKALIUMHU K

pa3IMYHBIM KJaccam

2.6

[IpuponHbIE HMCTOYHUKM YIJIEBOXOPOAOB. IIpupoaHbBIi ra3 W NOIyTHBIE
HedTsHbIe Ta3bl. HedTh 1 €€ mponcxoxaenue. CriocoOsl nepepadoTKu HEPTH:
MIEPETOHKA, KPEKUHI (TEpMUYECKUI, KaTaJuTH4ecKuil), nupoaus. IIpoaykTel
nepepaboTkun He(TH, MX TNPUMEHEHHE B IPOMBIIIJICHHOCTH M B OBITY.

KamMeHHbIH yrosb ¥ NpoayKThl €ro nepepaboTKu

Kucnopoacoaepxaiiue opraHu4ecKue CoeTMHEHMs

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTPOEHUE,
¢u3nueckne M XMMHUYECKHE CBOMCTBA (peakluMM C aKTHBHBIMU MeETaslllaMH,
raJIoreHOBOIOPOJAMH, TOpEHHUE), NMpUMEHEeHHe. BogoponHble CBS3U MEXAy
MOJIEKYJIaMU criupToB. JleificTBrEe MeTaHoJIa ¥ 3TaHOJIa HAa OPTaHU3M YeJIOBEeKa.
MHoroaToMHble  CIHUPTHL.  DTWUJICHIVIMKOIb W  TJULEPUH: CTPOEHHE,
¢uznueckue M XUMHUYECKHE CBOMCTBa (B3aMMOJCWCTBHE CO UIEJIOYHBIMHU
MeTaJlJlaMH, Ka4YeCTBeHHas peakiusi Ha MHOTOaTOMHbIE CIUpThI). [leiicTBue Ha

OpraHus3M 4YC€JIOBCKaA. HpI/IMeHeHI/Ie TIMaepruHa U OTUJIICHTJIUKOJIA

3.2

@deHon: cTpoeHuEe MOJEKYbl, (GU3NYeCKHe W XUMUYECKHE CBOMCTBA.

Toxcuunocth penona. [Ipumenenue dhenomna

3.3

Anpaerunel u KeToHbl.  Dopmanbaerua, — aneTambIeTHA:  CTPOCHHE,
¢u3uvYeckne W XUMUYECKHE  CBOWCTBAa  (peakIuu  OKHUCICHUS U

BOCCTAaHOBJICHUS, KAUECCTBCHHBIC peaKHI/II/I), MOJIY4YCHUE U IIPUMCHCHHC
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OAHOOCHOBHBIE Tpe/IeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAS
KHUCIIOTBI: CTpOCHUE, (PU3NYECKHE U XUMUYECKUE CBOWCTBA (CBOMCTBA, 00IIMe
JUId KJIacca KHUCJIOT, peakius 3TepuduKaluu), MojaydeHue U MpPUMEHEHHUE.
CreapuHoBasi ¥ OJIEMHOBas KHUCJIOThl Kak TIPEICTaBUTENN  BBICIIUX
KapOOHOBBIX KHUCJIOT. Mplla KaK COJM BBICHIMX KapOOHOBBIX KHUCJIOT, HX

MOOIIce HeﬁCTBHC

3.5

CrnoxxHele >Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbIx A¢upoB. Kupel. [maponus xupoB. I[lpumMeHeHue KUpOB.

buonornueckas POJIb ) KUPOB

3.6

VYraeBonsl:  cocTaB, Kilaccu(uKamus ~— YriaeBojoB  (MOHO-, OHM- U
noycaxapuael). [nmoko3a — mpocTediuii MoHOcCaxapua: OCOOEHHOCTH
CTPOEHHUSI MOJIEKYJIbI, (PU3MUECKUEe U XUMUYECKHEe CBOICTBA (B3auMoieiicTBHE
¢ ruapokcuaom Mmenu(Il), okucieHne amMMHAYHBIM PACTBOPOM OKCHAA
cepedpa(l), BoccTaHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKAECHUE B MPUPOJE,
npuMeHeHue, Ouosoruyeckas posib. PortocunTe3. dpykro3a Kak H30OMeEp

TJIFOKO3HEI. KanMaJ'I U MCJUII0JIO3a KaK IMPUPOAHBIC ITOJIUMCPLI. CTpOeHI/IC




KpaxMajla M LEJUIOJIO3bI. ®du3nyecKknue M XHMHUYECKHE CBOMCTBa Kpaxmalia

(ruaposiu3, Ka4YecTBEHHAas PEaKIMs C HOJIOM)

AzoTconepkale OpraHn4eckie COeqUHEHUS

4.1

AMMHOKHUCIIOTHI KaKk aMm(OTEpHbIE OpTaHHUYECKUEe coeAMHeHUs. DU3NUecKue u
XUMUYECKHNE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe riauiMHa). buonorudyeckoe

3HAYCHHUEC aMHHOKHCIIOT. HCHTI/IIH:I

4.2

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coenuHeHus. IlepBuunas,
BTOpPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUECKHE CBOMCTBA OEIKOB:

TUApOJIN3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMOJIEKYIISIPHBIE COETMHEHUS

5.1

OcCHOBHBIE TIOHSTHS XUMHUHM BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BE€HO, CTENEHb MOJMMEpPH3ALMH, CPEIHASI
MOJIeKyJsipHass macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX

COG)II/IHGHI/II\/II — HNOJIMMEpHU3alnA U IOJIMKOHACHCAIHUA

5.2

OKCIEPUMEHTAIBHBIE METOJbl M3YyYEHHs BEIIECTB M MUX IPEBPALICHUMN:
O03HaKOMJIEHHE C 0Opa3llaMd TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [lonydeHre CHHTeTHYEeCKOTO KaydyKa U Pe3UHbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTI/IquKI/Ie OCHOBBI XMUMHH

1.1

XUMUYECKUH deMeHT. AToM. Sapo aroma, U30TONBIL. DJIEKTPOHHAs
0007109Ka. DHEPreTHUECKUE YPOBHH, TIOyPOBHH. ATOMHBIC OpOUTAIIH, S-, P-,
d->meMeHTbl. OCOOEHHOCTH pacIpeAesieHuss 3JICKTPOHOB IO OpPOHWTAISIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(DUTYpaLIUs

aTOMOB

1.2

Ilepuoanyeckuii 3akoH u llepuoguueckas cucreMa XMMHUYECKUX SJIEMEHTOB
.. MengeneeBa. Cps3p mnepuoguueckoro 3akoHa u Ilepuognueckoit
CUCTEMBI XUMHUECKUX deMeHTOoB J[.1. MeHaeneeBa ¢ COBpeMEHHOMN TEOpHUEH
CTpPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWCTB XHMHYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB MO IPyIIaM U

nepuoaam. 3HadeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BEIllECTBA. XHMMYECKas CBI3b. BHABI XHMHUYECKOM CBS3U
(KOBaJ'IeHTHaH HCMOJISIpHAad W MOJidpHasi, MOHHAas, MCTaHHI/I‘-IeCKaSI). HoHsr:

KaTUOHBbl M aHUOHBI. MeXaHU3MbI 06pa3013.aH1/151 KOBAJICHTHON XHUMHUYECKOM




cBs13U (0OOMEHHBIN ¥ TJOHOPHO-aKLIENTOPHBIH). BonopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpuniateabHOCTh. CTEreHb OKUCICHUS

1.5

BemectBa  MOJEKYIApPHOTO UM HEMOJIEKYISPHOTO  CTPOEHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTBA. [HUIbl KPUCTANIMYECKUX PELIETOK.
3aBUCUMOCTb CBOICTBA BELIECTB OT THMIA KPUCTAIIMYECKOW PELIETKH.
[lonsiTne o aucnepcHbIX cucTeMax. VCTHHHBIE M KOJIJIOMJIHBIE PacTBOPBL

MaccoBasi 10Jis1 BelIECTBa B PaCTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCMHEHU. Homenknarypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckass — peaknus. Krnaccuduxamuss  XMMHMUYECKHX — peakUuid B
HEOPraHMYEeCKOM M OpraHMYeCKOM XHUMHUHU. 3aKOH COXpPAaHEHHS MaccChl
BEILIECTB, 3aKOH COXPAHEHMS WM NPEBPALLEHUsS DHEPTHHM IPU XUMHYECKHUX

peaKuusx

1.8

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OOpaTumble peakuuu. XUMHYecKoe paBHoBecue. DakTophl, BIMSIONINE HA

cocTostHME XuMuueckoro pasHosecus. [Tpunnun Jle [larense

1.10

OnekrponuTrdeckas auccormanvs. CunbHbIe U caadbie AmekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJas, HEUTpajbHas, IIeNOYHas. Peakmum

HOHHOI'0 00OMeHa

1.11

OKXKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKknuun

HeopraHqucxaﬂ XHUMHUA

2.1

Hemerannwl. Ilonoxenune HemeramnoB B llepuoamyeckoit  cucreme
xumudeckux emeHToB JI.M. MeHneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
®du3nvecKkrue CBOMCTBA HEMETAJJIOB. AJUIOTPONHS HEMETAJJIOB (Ha MpPHUMEpE

KHCTIopoa, cepsl, pocdopa u yriaepoaa)

2.2

XUMHUYECKUE CBOMCTBA BAXXHEHITMX HEMETAJUIOB (TaJOr€HOB, CEphI, a30Ta,
docdopa, yraepoga U KpeMHHS) W HX COCAUHEHHH (OKCHJIOB,
KHUCJIOPOCOACPIKAIMX KHUCIOT, BOJOPOIHBIX coeauHeHui). [lpumeHeHune

BaXHEHIITNX HEMETAIUIOB B UX COCI[I/IHeHI/Iﬁ

2.3

Mertannsl. [lonoxenune meramios B [lepuonmdeckoil cucreMe XMMHYECKHX
anemeHTtoB JI.MI. MenneneeBa. OcoOEHHOCTH CTPOEHUS AIIEKTPOHHBIX
o0ojiouek aToMoB MeTaioB. OOmme QuU3NUecKre CBONHCTBA METANIOB.

CnnaBbl METaJIOB. BJICKTPOXI/IMI/I"IeCKI/II\/'I paa HaHp}DKeHI/Iﬁ MCTAJIJIOB

24

XUMHYECKHE CBOMCTBA BAKHEHIIMX METAJIOB (HATpUM, Kajaui, KaJbLIHi,
MarHuii, agTlOMUHUHN, [IUHK, XPOM, Kelle30, Me/lb) U UX coeanHeHuid. Oomume

CIIOCOOBI MOJIY4CHH A MCTAJUIOB. HpI/IMCHCHI/Ie MCTaJlJIOB B 6LITy 1 TCXHHUKEC




2.5

I'enetnueckas CBS3b HCOPraHU4CeCKUX BCHICCTB, MNPHUHAMICKAINIUX K

pa3IMYHBIM KJaccam

XUMHS U )KU3Hb

3.1

Ponp xumMun B 00ecreUeHUHM 3KOJIOTHYECKOM, YHEPreTUYECKON U MHILIEBOM
0€30MacHOCTH, pPa3BUTHUM MeAUIMHBL [loHSATHE O HayyHBIX MeToAaxX

II03HaHHUA BCIIIECCTB U XUMHYCCKHUX peaKuHﬁ

3.2

[IpencraBnenus 00 OOMUX HAYYHBIX [PHHIOWINAX IPOMBIIIJICHHOTO
MOJIY4YEHHUs] BaXKHEHIIMX BEIIeCTB. YEIOBEK B MHUPE BEIIECTB U MaTE€pPHANIOB:
BAKHEWIIME CTPOUTENbHBIE MaTEpHANIbl, KOHCTPYKIIMOHHBIE MAaTEpHaJbl,
KpacKH, CTEKJIO, KEpaMHUKa, MaTepHAJIbl JUIs JIEKTPOHUKH, HAHOMATEpHUAJbl,

OpraHMyYecKre U MUHEpaIbHbIE Y100peHus

3.3

XUMHST U 3JI0POBBhE HYEJIOBEKA: TPaBWJIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBwiia 0€30MaCHOTO HMCIOJB30BaHUS IMpenapaTtoB ObITOBOI

XNMHHU B HOBCCHHGBHOﬁ KHU3HU




KpuTepun m HOpMbI OIIEHKH 3HAHUI 00YUYAIOIIHXCS

1. Ouenka ycTHOro OTBeTA.
OTmerka «5»
- OTBET IIOJIHBIM U ITPaBUJIbHBIN HA OCHOBAHUU U3YYEHHBIX TEOPHIL;

- MaTepuall U3JI0KEH B ONPEAEICHHON JIOTMUECKOH MOCIeI0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;

- OTBET CAMOCTOSITEIIbHBIMN.
OtBeT «4»;
- OTBET IOJIHBIM U ITPaBUJIbHBIM HA CHOBAHUH U3YUYEHHBIX TEOPHIL;

- MaTepuajl U3JI0KCH B onpeaeneHHoﬁ JIOTHYSCKOMU MOCJICI0BATCIbHOCTH, ITPU 3TOM
AOMYIICHBI IBC-TPHU HECYIICCTBCHHBIC OHII/I6KI/I, HCIPAaBJICHHBIC I10 Tpe60BaHI/IIO YUYHUTECIIA.

OrMmeTka «3»:

- OTBET HOJ'IHI:;IfI, HO HpI/I 3TOM )IOHYH_[eHa CYHIGCTBGHHaﬂ onm61<a HNJIN OTBET HeHOHHBIﬁ,
HECBS3HBIHN.

OTMeTKa «2»:

- IpU OTBETE OOHAPYKEHO HEMOHWMAHUE YJal[UMCsi OCHOBHOTO COJEpKaHUsl y4eOHOTO
MaTepuasa Wid AOMYyLIIEHbl CyIIECTBEHHbIE OIINOKU, KOTOPbIE YUaIIUiCS HE MOXKET
WCIIPABUTh MPU HABOISAIINX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OueHka 3KCrepuMeEHTAJIbLHbIX YMEHHUM.

OreHKa CTaBUTCS HA OCHOBAaHUH HAOIIOACHUS 32 YYAlTUMHKCS U MUCBMEHHOTO OTYeTa 32
pabory.

OTMeTKka «5»:

- pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO U ITPABHUJIBHO, CACJIAHbI ITPABUJIBHBIC Ha6J'IIOI[CHI/IH u
BBIBO/JBI,

- BKCTIEPUMEHT OCYIIIECTRIICH TI0 [UIAHY C YYEeTOM TEXHUKH 0€30MacHOCTH U MPAaBUIT paboThI C
BEIL[ECTBAMU U 000pYIOBaHHEM;

- HPOSBJICHBI OPraHU3allMOHHO - TPYAOBBIC YMCHH A, IIOAACPIKUBAKOTCA YUCTOTA pa60qer0
MCCTa U IOPSAOOK (Ha CTOJIC, DKOHOMHO HUCIIOJIB3YHOTCA peaKTI/IBLI).

OTMmeTka «4» :



- pa60Ta BBITIOJIHCHA IIPABUJIBHO, CACIIAHBI ITPABUJIBHBIC HaGJIIOI[eHI/ISI H BBIBO/JIbI, HO IIPpHU
9TOM SKCIICPUMCHT HPOBCACH HE IMOJHOCTHIO WK JOMMYHICHBI HCCYIIICCTBCHHBIC OIINOKHU B
paboTe ¢ BemecTBaMu U 000pyIOBaHHEM.

OtTMmeTka «3»:

- paboTa BBINIOJIHEHA MTPABUIIBHO HE MEHEE YeM HAIOJIOBUHY MJIH JIOMYIICHA CYIIECTBEHHAs
omunOKa B X0/€ IKCTIEPIMEHTA B 00BICHEHUH, B 0POPMIICHIH PabOThI, B COOMIOACHUHT
IPaBWJI TEXHUKU 0€3011aCHOCTH Ha PaboTe C BELIECTBAMU U 000PYIOBaHUEM, KOTOpAs
UCTIPABIISETCS 110 TPEOOBAHHIO YUUTEIIS.

OTMmeTka «2»:

- IOTyIIEeHb! ABe (1 00Jjiee) CyIeCTBEHHBIE OITMOKN B X0/1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B
odopmiieHUH pabOThI, B COOITIOICHUY TTPaBUJI TEXHUKH 0€30TIaCHOCTH MpU padboTe ¢
BEIIECTBaMU B 000PYI0BaHUEM, KOTOPBIE YUAIIUKCS HE MOYKET HCIIPABUTH TAXKE TIO
TpeOOBaHUIO YUUTEIS;

- paboTa HE BBIMOJHEHA, Y YYAIIETOCS OTCYTCTBYET dKCIIEPUMEHTAIbHBIC YMEHHSI.
3. OueHka yMeHuil peliaTh pacyeTHbIe 3a1a4M.
OTmerka «5»:

- B JIOTHYECKOM PaCCY)KJICHUU U PEIICHUH HET OIMUOOK, 3a/1a4a PeIleHa PalHOHAITBHBIM
CII0CO00OM;

OTMeTKa «4»:

- B JIOTHYCCKOM PACCYXKJACHUU U PEHICHUA HET CYIICCTBCHHBIX OI_HI/I6OK, HO 3ajja4a p€uIiCHa
HCPpaunOHAJIbHbIM CHOCO6OM, HJIM JOITYIICHO HE Ooiee JBYX HECYIICCTBEHHBIX OIIHOOK.

OTMmeTKka «3»:

- B JIOTUYCCKOM PACCYKACHHUU HET CYIICCTBECHHBIX OH_II/I6OK, HO I0IIYHICHA CYIICCTBCHHAA
omn0OKa B MAaTEMAaTHYECKUX pacucrax.

OrMmerka «2»:
- UMEeTCsI CYIIECTBEHHbIE OLIMOKHU B JIOTHYECKOM PACCYXKJCHUU U B PEILICHUH.
- OTCYTCTBHUE OTBETA Ha 3a/1aHNUE.
4. OneHKka NHCbMEHHbIX KOHTPOJIbHBIX PadoT.
OT1meTka «5»:
- OTBET MOJHBIN U NPAaBUJIbHBIHM, BO3MOXHA HECYILIECTBEHHAs OIINOKA.

OTMeTKka «4»:



- OTBET HETOJIHBIN WK JOMYIICHO He 00JIee IBYX HECYIIECTBCHHBIX OMIHOOK.
OtTMmeTka «3»:

- pa60Ta BBITIOJIHCHA HE MCHEC YEM HAIIOJIOBUHY, JOIIYIICHA OJHA CYIICCTBCHHAs omuoKa u
IIpH 5TOM IABC-TPHU HECYIHICCTBCHHEIC.

OTMeTKka «2»:

- paboTa BBIITOJTHECHA MEHBIIIE YEeM HAITOJIOBUHY WJIH COJICPIKHUT HECKOJIBKO CYIIECTBEHHBIX
OILITUOOK.

- paboTa He BBITIOJTHEHA.

IIpu orieHKe BHINOJIHEHUS MMCbMEHHOM KOHTPOJIBHOM pabOThl HEOOXO0AUMO YUUTHIBATh
TpeboBaHUs eMHOTO Opdorpadguueckoro pexxuma.

5. OueHka TecToBbIX padoT.

TeCTI)I, COCTOAIIMUE U3 IIATH BOIIPOCOB MOKHO HUCIIOJB30BATh IMOCJIC U3YUCHUA
Kaxxgoro Marepuana (ypoka). Tect uz 10—15 BonpocoB ucnonb3yercs A1 NEPUOIUIECKOTO
KoHTpoJs. Tect u3 20—30 BonpocoB HEOOXOIUMO HCIOJIB30BATh ISl UTOTOBOTO KOHTPOJIS.

[Ipu orleHMBaHUM KUCTIOIB3YETCS CIICAYIOIIAs IIKaJa: JUIsl TECTa U3 TSATH BOIIPOCOB
* HET OIIMOOK — OIIEHKA «5»;

* 0J1HA OITMOKA — OLIEHKa «4»;

* JIBE€ OLIMOKHU — OIIEHKA «3»;

* TpU OMIMOKH — OIICHKA «2).

Hns tecta u3 30 BOIpocoB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «35»;

* 19—24 npaBuiIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBuIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIe 12 MpaBUJIbHBIX OTBETOB — OIICHKA «2).
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