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COJEPXAHUE OBYUYEHUA

10 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUM

[IpenMeT opraHMYEeCcKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. bBytneposa, e€ ocHoBHbBIE ToNI0KeHUs. CTPYKTYpHBIE (hOPMYIIBI
OpPraHMYEeCKUX BemlecTB. [ omoisorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJMHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukauu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHMYEeCKUX COCIUHEHUU (CUCTEMaTWyecKas) U TPUBHUAIBHBIC Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
O3HAaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKHX BEIIECTB, HAOIIOJIEHWE M OIHUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPALICHUID OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuM (IJiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psafa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3amenieHUuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, TMOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJIOTCHHUPOBAHUS, TUApATAIMM, OKHUCJICHHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonauMmepusaiuu). [loaydyeHre CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHUS, TOMOJIOTUYECKUH Psil. ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FaJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHUs]), MOJyYeHUE U TPUMEHEHHUE.

Apensl. ben3on: coctaB, cTpoeHue, QU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIPUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu



2aN02eHUPOBAHUSL U HUMPOBAHUS), NOTyYeHue U npumenenue. TOKCUIHOCTh ApEHOB.
['eneTnyeckas CBA3b MEXAY YIIIEBOJOPOAAMM, NMPUHAJICKAMMMHA K PA3IHMYHBIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPETOHKA, KPEKUHI (TEPMHUYECKHM, KaTaJuTHYecKuil), mnupoau3. [IpoaykTsl
nepepaboTky He(pTH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HAaKOMJIEHUE C 00pa3aMu I1acTMacc, KaydyKOB U pe3uHbl, KoJuiekuuu «HepTe»
U «YT0JIb», MOJAEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEJCHUE NPAKTUYECKONW PabOThl: MOJyUYEHHUE FITUIICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncinenyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJINYECTBA MCXOAHOI0 BEUIECTBA WM NMPOAYKTA PEAKLHUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW DJTAaHOJN: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUuMd C aKTUBHBIMU METaJIaMHU,
rajJloreHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMpPTHL. OJTWICHIJIMKOJIb W  TIIHMIEPHH: CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO ILEIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmuuepuHa U STUICHIJIMKOIIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYECKUe U XUMUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enouna.

Anpnerugpl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
dusznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MTpeieabHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHAas
KHUCJIOTBI: CTpOEHHE, (PU3UUECKHE U XMMHUYECKHE CBOWCTBA (CBOMCTBA, OOLIME s
KJlacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK IMPEJCTaBUTEIM BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaposnus
cinoxHbIX 3¢upoB. XKupsel. I'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.



VYrneBonpl: coctaB, kiaccuuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiicaxapubl). ['Ioko3a — nmpocTeimmii MoHOCaxapul: 0COOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMOJIEUCTBHE C TUIAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHne,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOJIOTHYECKast POJIb.
dortocunTe3. OpyKTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmala u
Heunoo3bl.  PU3NYECKWE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX IPEBPALLCHUN:
IpOBEJCHUE, HAOJIOJEHUE W OIMMCAaHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KaUE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusmom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuomM meau(ll)), anpaerunos (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaiue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeaguHeHus. usnyeckue u
XUMHUYECKHE CBOWCTBA AMHMHOKHUCIOT (Ha mIpuMepe IiMIMHa). buonoruueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coelMHEHMs. llepBuuHas,
BTOpUYHAs U TpEeTUYHas CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHN HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
HAOJII0JICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIDHbIE COeIMHECHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIIlCHUI:
O3HAaKOMJIEHUE C 0o0Opa3liaMy MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanu3zanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHWYEeCKON XMMHU B
10 xjacce oOCyIIECTBISIETCA Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHANW3, CUHTE3, Kiaccuukanus, MepruoJUIHOCTh, HAOIIOIEHHE,
U3MEpEHHUe, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

®duszuka: wmatepusi, DJHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIIa,
HSHEPreTUYECKU YypPOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKHUE BETUUYHUHBI U SMHUIIBI X U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHMOJIOIMYECKH AaKTUBHbIE BellecTBa (OENKH, YTJIEBOIBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHosorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTaHUA,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB M0 OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi aTOMOB.

[lepnonuueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOANYECKOrO 3akoHa M llepmomndeckoil cucTteMbl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM M MepUoaMm.
3HaYeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBSI3b. BUAbl XHUMHUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIHLHOCTS.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbl KPUCTAINIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PaCTBOPHI.
MaccoBast 101 BeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIaCcCaM.

Xumudeckas — peaknusa.  Kmaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOpoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XuMHYECKOoe paBHOBecue. DaKTOpbI, BIUAIOIMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutuyeckas aucconuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyUYE€HUS BEIIECTB M WX IPEBpPAIICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB [, U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIILI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O 0OMEHa), MPOBEICHUE
MpaKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIumn».

PacuérHble 3anaumn.

PacuéTtei 1O ypaBHEHMSIM XHMMHUYECKHMX pEaKUWil, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEIIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomokenne HemetaiuioB B llepuoamueckond  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHECHHU ).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.



Mertambl. [lonoxenne meraioB B llepuonnyeckor cucteMe XHUMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue gusnueckrue cBoicTBa MeTaioB. CIjlaBel METaJIOB.
DNEeKTPOXUMHUYECKHUI psAJT HAPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHuiu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MeJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I0OB HEMETAJLIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/a4, HAONIOJICHWEe M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PAaCTBOpPaMH
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHbBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3ana4n.

Pacuérpl mMaccel BelecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieueHUH SKOJOTHYECKOM, SHEPreTHYECKOW U IHIIECBOM
0€30IMacHOCTH, Pa3BUTUM MEAUIMHBL. [loOHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHMUMX HAYYHBIX MPUHIHUIIAX [TPOMBIILICHHOTO
MOJyYCHHUS BaXKHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MaTEPUATIOB: BAKHEUIIHME CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuasnbl IJs 3JIEKTPOHUKH, HAHOMATECPUAJIbl, OPTAaHUYECKUE W MHUHEPAJIbHBIE
yaoOpeHus.

XuMHus U 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IIpaBuUiia 0€30IMaCHOr0 UCIIOIB30BAHUS IIPENapaToB OBITOBOM XUMHH B
MMOBCEIHEBHOM JKU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUH oOmed
HEOpraHn4ecKkoi XxuMuM B 11 Kilacce oCcylIeCTBIISIETCS Yepe3 UCIOIb30BaHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



duzuka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (DU3NYECKUE BEIUYMHBI U CITUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIIICHHOCTh,  (hapMalleBTUYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX INpenapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTepHAIIOB,
AIIEKTPOHHASI TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W TOpeIMETHbIM). HaydHO-MeTOoau4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBINA MOAXOI.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeaMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIEIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroUIMXcsi PyKOBOJCTBOBAaThCS B CBOEH
JeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYypbl U CLIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTra «XHUMUs» AOCTUTAlOTCA B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIo OOIIeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMM U  TpaBWIAMH  TOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  MpoIlieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaxkaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peaiv3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPECHHS, JIOTHKY W
apryMEHTBI JPYTUX MIPU aHAJU3€ PA3IUYHBIX BUIOB YUYEOHOU AESATEILHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYCCTBEHHOMN XHMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, UYTO JOCTHXKCHUS HAYKU €CTh PEe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
MH(pOpMAIIH O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TIpaBWJI 0e30macHOr0 OOpallleHHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIHCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMpodeccuil pa3IuvyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBaHus, Oyaymied MpPoQEecCuu W peann3anui COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH TIeJIECOOOPAa3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJIMYUsl PA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIbTYPHI,
OmbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUS] 00 OKpYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI U 4YeJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peUIeHUU MpoOJeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
[UBWIM3ALMH: B €€ TYMaHUCTUYECKON HAMTPaBJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepUAIbHOM KYJIbTYphI, PEIICHUH TIJIOOAIbHBIX MPOOJieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCIICUCHUM YCIOBUI
YCHEUTHOTO TPY/Ia U AKOJOTUYECKU KOM(POPTHOM KU3HU KaXKIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MOJIy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U



MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHUS JIeaTh 000CHOBaHHBIC 3aKIFOYCHUS Ha
OCHOBE HAayYHBIX (P)aKTOB U UMCIOIIUXCSI JAHHBIX C IS0 MTOTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHHIO M UCCIIeIOBATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHs» Ha
YpOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS dbopmupoBaHUs MUPOBO33PEHUS oOyyJaronmxcs
MEXKIMCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEeUUPUKY METOJ0B I[O3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIIOIeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBbIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUHOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YJaroIInXCs;
COCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSATHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEeJIbHbIMH
HeHCTBUAMM:

1) 0a3oBble JJOru4YecKmne JAeicTBUSI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIu3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAcsATh LEJNU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTIEIbHBIX (PAKTOB U
SIBJICHUU

BBHIOMpPATh OCHOBAaHUA M KPUTEpPUM JJs KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CUMBOJI) DJIEMEHTAa, XUMU4ecKas (popmyiia, ypaBHEHHE XUMUYECKON peaKkIuu
— MPU PEUICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS W  IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibTar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (OpM
MpeJICTaBIICHHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;



bopMyIMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpeENEHHOTO TUIIA;

npUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPH PAOOTE C XUMUICCKOM
uH(pOpMaIMeli: MPUMEHATh MEXIpPEIMETHbIE ((HDU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBjaieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJC IHAaIora W/WiH
JUCKYCCUHU,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO MJIH COBMECTHO CO CBEPCTHUKAMH TTPH BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOThI MO UCCICIOBAHUIO CBOMCTB
W3y4aeMbIX BEIECTB, pealn3allud y4eOHOro MpoeKTa u (HopMyJIupOoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJbLHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBAaTH U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATH TpEIIaraéMblii ajdropuT™M JACHCTBUN mpu
BBITIOJTHEHUU Y4YeOHBIX U HCCIIEIOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIM XMMUU B TIO3HAHUHU SIBJIEHUM IPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOUMOM /IJIsi pEHIeHUs] TPAKTUYECKUX 3a]ad M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 370POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTOJIATalOMINE TMOHSTUS (XMMHYECKUWA JJIEMEHT, aTOM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHBIN CKeNeT, HyHKIIMOHATbHAS TPYIINa, PaJuKal,
M30MEpHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCOJEpKAIMe COCAUHEHUSA, MOHOMED, IOJIUMEDP, CTIPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMsI); TECOPUU M 3aKOHBI (TEOpHUsi CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIWE B OCHOBE TMOHUMAHUS NPUYMHHOCTH W CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYECHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHITUX OPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JIEATEIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITHUSA MPH
ONMCAHUU COCTABA, CTPOCHHUS Y MPEBPALICHUN OPTraHUYECKUX COCAUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3rOTaBJIMBATh MOJIEIIM MOJIEKYJI OPTaHUYECKUX BEILIECTB I WIUIFOCTPALUU KX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJICKHOCTh HU3yYEHHBIX
OPTaHUYECKUX BEIIECTB II0 MX COCTaBY U CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIWHEHMs), J1aBaTh WM Ha3BaHUS [0
cuctematudeckoit HomeHknatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHMs OTACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMNWIECH, AalETUJICH,
ATUJICHTJIMKOb, TIULEpUH, (DeHos, (hopManabiaeru, aneTaabIAerua, MypaBbUHAS
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPaTHBIC);,

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHSTH IIOJOKECHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHUsI MAaCChl BELIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHME CBOMCTBA THUIIUYHBIX TMPEACTABUTENECH pa3IMYHBIX KIJIACCOB
OpraHMYeCcKUX BeIlecTB (METaH, 3TaH, dTUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTmiI0yTaaueH-1,3, 6eH301, METaHOII, ITAHOJ, STHJICHTJINKOJb, TIALEPHH, (HEHOI,
alleTaNbIETU, MypaBbHHasl U YKCYCHasl KHCIIOTBI, IIIFOK03a, Kpaxmal, LeJUI0103a,
AMUHOYKCYCHasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUUYECKHX PEAKIUH C HCIOIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (He(PTh, MIPUPOIHBINA ra3, Yrojb), CIOCOObI UX MEPEPadOTKU U MPAKTUYECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKu;

c(OPMHUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
pEeakLUU 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpPMHPOBAHHOCTh YMEHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUU MIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIOIEHHE, U3MEPEHUE, SKCIEPUMEHT, MOACIUPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/Iol U J1TabOpaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IMpaBwia oOpalieHus ¢
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH ITUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MPU HArPEBAHUMU, MTOTYUEHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypanus OeJIKOB MPU HArpPEBAHUH, IIBETHBIC PEAKIIMKA OETIKOB) B COOTBETCTBUU
C TMpaBUJIaMA TEXHUKU OE30MACHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTOpHBIM  O0OpYJOBaHHEM, TMPEACTABIATh PE3YJIbTAThl  XUMUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH ypaBHEHUH COOTBETCTBYIOLIUX pEAKUHUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMaIUIO, TOJyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTEepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
1e71eco00pa3HOTr0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JICWCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX OPTAHUYECKHUX
BEIECTB, MOHMMAsi cMbica mokaszatens [IJIK, moscHaTh Ha mpumepax CrocoObl
YMEHBIIEHUSI W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHAYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas W HeopraHuveckas
XUMUSD» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIM XUMHUU B MIO3HAHUU SIBIICHUM TTPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM /I pelIeHUs] MPAKTUYECKHUX 3a/1ad U IKOJOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMHUYCCKHH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHAs, MOHHAS, METAUTNYECKasi, BOJOPO/IHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUMBl ~ XUMHUYECKUX  PEAKUIUM, PacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINAS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCThH
XUMUYECKON peakiud, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMS] MAacCChl BEUIECTB, 3aKOH COXPAHCHMSI W MPEBPALICHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE MOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM MCIOJIb30BAHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX PEBPAICHUI;

c(hOpMUPOBAHHOCTh YMEHHMM HCMOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JIJIs
cocTaBiieHuss (OopMyJa BEIIECTB M  ypPaBHEHUM XUMHUYECKUX  PEaKIlui,



cucremarudeckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEHIECTB (YrapHbld Tra3, YIJEKUCIbI ra3, aMMHak, TaméHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBs3M (KOBaJ€HTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPOJIHAS) B COCTUHEHUAX, TUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJsipHas,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBIUBATh MPUHAIIIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO HX COCTaBY K OIpPEAeIEHHOMY KJaccy/TpyIine
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLIbl, OKCUbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKphIBaTh CMBICI MEPUOANYECKOro 3aKoHa /1.
U. MenneneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINLYIO, OOBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb SJCKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX JJeMeHTOB 1—4 mnepuonoB Illepuonnueckoi cucTteMsl
xumuueckux snemeHToB JI. M. MeHneneeBa, WCIONB3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», O0BACHATH 3aKOHOMEPHOCTHU
VU3MEHEHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHOAaM U
rpynmnam llepuoanueckoi cucremsl xumMmuueckux annemeHToB [1. 1. Menneneesa;

chOpMUPOBAHHOCTh ~YMEHHUM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMUYECKUE PEAKLUU IO
pa3NUYHBIM TpPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
pEaKlnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPaBHEHUS PEAKIMHA pPa3IMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



cOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE TIPOIECCHI,
JIeKAIUe B OCHOBE MPOMBINIJICHHOTO TIOJYYCHHSI CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHSTHUS «MacCOBast I0JIs BEIIECTBA B paCTBOPE», 00 BEMHBIX OTHOIIICHUH ra30B MpU
XUMUYECKAX PEAKIUAX, MACcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBWIIA TTOJIb30BAHUS XUMHUECKOU
MOCy/IoOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXE IpaBWiia OOpallIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHUH IUTAHHPOBATH W BBHITIOJHATH XUMHYECKHM
DKCIIEPUMEHT (pa3jioyKEeHHEe TMEepPOKCHIA BOJOPOJa B MPUCYTCTBUU KaTald3aTopa,
OTIpEJICTICHNE CpPeabl PACTBOPOB BEIIECTB C TIOMOIILI0  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metamey U «Hemeramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU U JJAOOPATOPHBIM 00OpPYIOBAaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PeaKInii U (OpMyIUpPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpPMAIUIO, TIONYyYaeMyK0 M3 pa3HBIX HCTOYHHMKOB (CpEICTBAa MacCOBOMU
KOMMYHUKaIu, IHTepHeT 1 ApyTrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  JKOJOTUUYECKH
11e71eco00pa3HOr0 TOBEICHUST B OBITY W TPYIOBOM JACATEIBHOCTH B MEJSIX
COXpaHEHHUSI CBOETO 3JI0POBBS M OKPYKAIOIICH IMPUPOTHON Cpebl, 0OCO3HABAThH
OITACHOCTbH BO3/ICHCTBUS HA KMBBIC OPTAHU3MBI OTIPE/ICIEHHBIX BEIIECTB, TOHUMAsI



cmpicnt mokazarens IIJIK, moscHAT, HAa mpuMepax CHocoObl yMEHBIIEHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OpTaHU3M UYEJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENbIX M CHAa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
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uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHust
3.1 Crupter. @enon 3
3.9 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrneBost 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamye opraHudecKue coeIMHeHUus

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Uroro mo pazneny 3
Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOT'PAMME




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUICCKUX 3
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
13 XUMUYECKUE peakluu 6 1 1
Uroro no pazneny 13
Pasjnen 2. Heoprannueckasi xumMmusi
2.1 Mertabl 6
2.2 Hemeramst 9 1
53 CBs13b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no paszneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara udposbie
w/n Tema ypoka Beero Konrpoabsnbsie IIpakrnuyeckue deSyquHH :)16[()1;I;OB3TeJILHLIe
padoThI padoThI pecypenI
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHMYECKUX
2 coequHenuit A. M. Byrneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
3 opranudeckux Beuiects. HomeHnkinarypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN PSIJL
5 Meran u 3TaH — npocTenIre 1
MIPEJCTaBUTENN AIIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUieH U NPONWIEH — IpocTeiine 1
IIPEICTAaBUTENN aJIKEHOB
8 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 Metmnoyraauen-1,3. [Torydaenne 1
CHUHTETHYECKOT0 KayuyKa U PEe3HHbI




AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSI.

10 N
AlneTuieH — MpocTenInii
MPEJCTaBUTEIb AIKMHOB

1 Beruuciienus no ypaBHEHUI0 XUMHUECKOU
peaxkuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTrueckas cBS3b YIIeBOJOPOIOB,
MPHUHAIICKAINNX K Pa3IHYHBIM KIaccam
[IpupoHBIE HCTOUHUKY YTIIEBOJOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu
[IpupoHBIE HCTOUHUKY YTIIEBOJOPOIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

17 [IpenenbHble 0OJTHOATOMHBIE CIIUPTHI:
METaHOII ¥ 3TaHoJ1. BomopoaHas cBs3b

18 MHOroaToOMHbI€ CIIUPTHI: STUIEHTIIUKOIb
U TJIIMLEPUH
@DeHOII: CTPOEHUE MOJIEKYJIBI,

19 ¢bu3nyeckre 1 XUMHUYECKHe CBONCTBA,
IpUMEHEHHE

20 Anpreruapl: GopMaTbaeTHI U

areTanbaerug. AeTon




21

22

OnHOOCHOBHBIE IIPE/IENIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

24

25

26

MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHUE

CnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

Kupsr: runponus, NpuMEeHEHHE,
OnoJIornYecKas pojb )KUPOB

27

28

29

30

VYTrieBoibl: COCTaB, KiIacCU(pUKAIHS.
Baxnerime npencTaBuTeNun: ri0K03a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJTK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

KonTponbHas pabota mo pazaeny
«Kucnopoacoaep:xaiiyue opraHu4ecKue
coenuHeHus»/ Beepoccuiickast
MpoBepoyHas pabora

OO6mrast XxapakTeprucTruKa
a30TCOAEPIKAIIUX OPTaHUIECKUX
coeaunenuii / Beepoccuiickas
npoBepovHas pabora

31

AMWHEBI: METHJIAMUH W aHUJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYECKUE COCAMHEHUS, UX

32 ouonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS

33 OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN

OCHOBHEBIE MCTOABI CMHTC3a

34 BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁ.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara

HU3YyYCHUHA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAas: KOH(PUTYpanrst aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4deckux annemeHToB /1. U.
Memnneneesa, UX CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHYECKHX DJIEMEHTOB U X COEIUHEHUN
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB .M. MenieneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BeniecTBa. XuMu4eckas CBs3b,
e€ BU/Ibl; MEXaHU3MbI 00pa30BaHMs
KOBAJICHTHOM CBA3U. BopopoiHas cBsA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAaX.

HcTtuHHBIEC U KOJUIOUIHBIE pacCTBOPHI.
MaccoBas m0J1s BellleCTBa B pacTBOpC




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanmst XaMUIeCcKuX peakiuii B
HEOPraHWYEeCKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS SHEPTUU NTPU
XUMHUYECKHUX PEAKLMSIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue

pa3InyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DIEKTPONUTHIECKAS AUCCOIIHAIIHSL.
[Moustre o BogopoaHOM mokasarese (PH)
pacTBopa. Peakiinu HOHHOTO OOMEHa.
['uapoInu3 OpraHMyecKux u
HEOPraHUYECKUX BEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsaTue 00 anexrponuse
pacIuIaBoB ¥ pacTBOPOB COJIEH

13

14

KoHnTtponbHas paboTa mo pa3aeny
«Teoperndeckre OCHOBBI XUMUW))

MerTansl, uX MOJIOKEHHE B
[Teproauueckoi cUCTEME XUMHYECKHIX
anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYecKre CBOMCTBAa METAJIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HaIIPSKEHUN METaJlIOB
XUMHYECKHE CBOMCTBA BAKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

19

20

XuMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Meramab»"

Hewmert aJlJIbl, UX ITOJIOKCHUC B
[lepuoauueckoit cucreMe XMMUYECKUX
sneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HeMETauioB (Ha IpUMEpe
KHUCTIOpo/ia, cephl, hocdopa u yriaeposaa)

22

23

24

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeINHEHUH

XuMHUecKue cBoiicTBa a3oTta, ¢pochopa u
UX COCOUHEHUU

XHUMHUYECKUE CBOMCTBA yIIepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXXHEUIIINX HEMETAIUIOB U UX
COEeTMHEHNN




26

27

28

O00011eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme «HemeTamner». BeraucineHus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"Hemertanmbi'"»

KoHTposbHas pabota 1mo Temam
«Metamiae» n «HemeTamis»

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKUE OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAuHEeHus. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Posib xumMuu B obecrieueHNH
HKOJIOTHYECKOM, YHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEOUIIMHBI

[TpencraBienus o0 OOIMMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO NOTY4YEeHUs
Ba)KHEHIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMHHU B MO3HAHUU
SABIIGHUN TPUPOAbI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] MPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpelie

1.2

Bianenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTh, CTEIIEHb OKHUCICHMS, XMMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
dyHKUMOHANbHAA ~ TpyNIa, pajukan,  HM30MEpHs, H30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, VYTJIEBOAOPOAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKH), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHHUs); TECOPUU M 3aKOHBI (Teopus
XUMHYECKOTO CTpoeHHs opraHudeckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHMH U O€30mMacHOM
WCIIOJIb30BAHUM BAXXHEUIIUX HEOPraHUYECKHMX U OPraHMYeCKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

CdopMupoBaHHOCTb yYMEHUW BBISIBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHU UCTIOTIB30BaTh XUMUYECKYIO CHMBOJIHKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMya OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHUYECKUX  peaklUud,  M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpTaHWYECKHUX BEIIECTB IJS WIUIIOCTPAlMM WX XHUMHYECKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT YMEHHUH YCTaHABIMBATh MPUHALIE)KHOCTD
M3YYEHHBIX OPraHMYECKHUX BEIIECTB II0 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHHH (YrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JlaBaTb UM Ha3BaHMsl IO CUCTEMAaTUUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHWYECKUX COCIMHECHUX (OJMHAPHBIC U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TMPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHus opranndeckux Bemects A.M. bytiepoBa st 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI TNPHBOIAWTH TPHUBHUAIBHBIC HAa3BaHUS
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHos, dopManbiaerus, aueTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCJOTa, IJII0K03a, (PYKTO3a, Kpaxmal, LEJUIH0JI03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
du3HYeCKne M XUMHUYECKHE CBOWCTBA TUITUYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, TAHOJ, STUJICHTJINKOIIb, TIIHIEPUH, ()EHOJ, alleTaTbICTH/I,
MypaBbHUHAS M YKCYCHAsl KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTi0J03a,

AMHUHOYKCYCHas KI/ICJIOTa)

2.3

ChopMHPOBaHHOCTH YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJY TUNUYHBIMUA MPEACTABUTEISIMA  PA3JIUYHBIX  KIJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLINX

XUMUYECKHUX PEaKIUi ¢ UCIIOIh30BAHUEM CTPYKTYPHBIX (opMyIt

2.4

CpopMUpoOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaThb  HCTOYHHKHU
YII€BOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJib), CIOCOObI
UX TepepaboTKM U MPAaKTHUYECKOe MPHUMEHEHHE IPOJIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHX SBJICHUU (HaONIIO/ICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIb30BAThH
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHUU COONIOAATH TPAaBHIA ITOJTH30BAHUS
XUMHYECKOW TOCYI0 M JTa0OpaTOPHBIM O0OPYAOBaHHEM, a TaKXKe
npaBuiIa OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSIMU

11O BBIIIOJHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

CdopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJIyYEHHUE STUJIIEHa M H3YYEHHE €ro CBOIICTB,
KAueCTBEHHBIC PEAaKIMUd OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HArPEBAHHHU, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OE30TIACHOCTH IPU OOPAIEHUH C BEIECTBAMHU
U J1a0opaTOpHBIM O00OPYAOBAHHMEM; IMPEACTABIATh PE3yIbTaTh
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHUN
COOTBETCTBYIOIIMX peakiuuii 1 (GOpMyIHpPOBATh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopmMupoBaHHOCTH ~ YMEHMH  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA UCXOAHOIO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM MO0 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJTHOTO U3 UCXOHBIX BELIECTB WU MPOJYKTOB PEAKIIHH)
ChopMupoBaHHOCT, ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nHpopmanuu, cetb IHTepHET 1 Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHM COOJIOIATh TpaBUiIa IKOJOTHYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM NEATEIHHOCTH B
HENIIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpOTHON
Cpefbl, OCO3HAaBaTh OMACHOCTh BO3JEHCTBHS Ha YKUBbIE OpPraHU3MbI
OTIpEeNIEeIEHHBIX OPTaHMYECKHIX BEIIECTB, TOHUMAs CMBICT IIOKa3aTells
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TIOSICHATH Ha
IpUMepax CrocoObl YMEHbIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3Mm 4CJIOBCKaA

11 KIIACC




Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

TeopeTnyeckre OCHOBbI XUMUU

Binanenune cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHUN  DJJIEMEHT,  aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHMTAIIN
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJISIDHAs Macca,
MOJISIDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOP, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHH,
(haKTOJIOTMYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€30MacHOM HUCIIOJIb30BaHUU BAXKHEHIIINX HEOPTraHMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMmupoBaHHOCTh YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBA3b W3YYEHHBIX MOHATHI, NPUMEHSATH COOTBETCTBYIOLIUE
TOHSATUSA TIPU OINUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBPAICHUH; BBISABIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSAMU JIPYrux
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIECTB U
XUMUYECKUX SIBJICHUH (HaOIIOJeHNe, W3MEpPEHHE, DKCICPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMupoBaHHOCTh YMEHHMM ONPENENATh BAJE€HTHOCTh U CTENEHb
OKHCJICHUSI XHMHYECKMX DJIEMEHTOB B COEJUHEHHUAX Pa3JIMYHOTO
coCTaBa, BHJ XHMMHUYECKOH CBsi3u  (KOBaJIeHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSAX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BEIleCcTBa (aTOMHasl, MOJIEKYJIsIpHasi, HOHHas,

MeTaJUTHYeCKas)

1.5

CdopmupoBaHHOCTH YMEHHI OMpeNEsaTh XapaKkTep Cpeibl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHUN




1.6

1.7

ChopMupOBaHHOCTH ~YMEHHS  KIacCHU(DUUIUPOBATh XUMHUYECKHUE
peaxkuuy 1o pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY 3()QeKTy peakiuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUpPOBAaHHOCTE YMEHHH COCTAaBJIATh YPAaBHEHHS PEaKIHH
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILEHHBIE YPAaBHEHUS DPEaKLUU
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMS, IPU KOTOPBIX ITH PEAKIMU

UYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEP K IAIOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU

XUMHUYECKOHN peaklny OT Pa3inNyHbIX (haKTOpPOB

ChopMUpOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOTIO PABHOBECHS B 3aBUCUMOCTH OT BHELTHETO BO3ACHCTBHUS

(mpunnun Jle Hlatense)
OO6m1ast 1 HeOpraHuvecKask XUuMHs

CdopmupoBaHHOCTh YMEHHUI packpbiBaTh cMbIca Ilepuoguueckoro
3akoHa .M. MeHnneneeBa HM JI€MOHCTPUPOBATH €ro
CHCTEMAaTU3HUPYIOLIYI0, OOBSICHUTENBHYIO UM  NPOTHOCTHYECKYIO
GbyHKITIN

ChopMupoBaHHOCTb ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[lepmonnueckoit  cucreMbl  XUMHYecKux  anemeHTtoB .M.
MeHnieneeBa, HCIONIB3Ys TOHATHUS «S-, P-, d-3JIEKTPOHHBIC OPOHUTAIIIY,
«QHEPreTUYecKre YpOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAVMHEHUH IO IEPUOJaM U
rpynmnaMm Ileprogudeckoil cucteMbl XMMUYECKHUX 3neMeHToB J[.H.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATh CYILICCTBOBAHUC TeHETHYECKOM CBS3U MCKOY




HCOPraHN4YCCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/II\/JI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHABIMBATh TMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTaBY K ONPEICIEHHOMY KJlaccy
(rpymme) coequHeHui (POCThIe BEIIeCTBA — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakwii, cuctemarnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMuak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHUYECKMX BEHICCTB  Pa3IMIHBIX
KJIACCOB, MTOATBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOUIIBKO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupOBaHHOCTb ~ YMEHMH  IUIAHMPOBaTb M BBINOJHSATH
XUMHAYECKHI SKCIEPUMEHT (pa3lioKeHHe IEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTOPa, ONpeIesIeHHE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO WHIUKATOPA, BIUSHHE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEaKIMU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHNE dKCIIEPUMEHTAIBHBIX 3a/1a4
o reMam «MeTayutb» U «HemeTanss») B COOTBETCTBHH C IPAaBUIIaAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
abopaTOpHBIM  00OPYNOBAaHMEM;  NPEICTABIATh  PE3YyJIbTATHI
XAMHAYECKOTO JKCIepUMEeHTa B  (opMe 3amuch  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U (OpMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJILTATOB

CchopMupoBaHHOCTH YMEHUH COOMIOAATH MpaBWiIa IOJb30BAHUS
XUMHUYECKON TOCY/I0W W J1Ta0OpaTOPHBIM O0OPYIOBAHUEM, a TAKXKE
MpaBUJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIIHUSIMH

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLICHHOIO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKXcC C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




06H_II/IX Hay4YHBIX TIpUHOUIIAX W  OKOJOTMYCCKHUX HpO6HCMaX

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopMupoBaHHOCTH MPEACTABICHUN O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJM XMMHHM B IO3HAHUU
SBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOTUMOM s
pelIeHUs TPAKTHYECKUX 3a/7ad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

ChopmupoBaHHOCTH ~ yMEHUW  KPUTHUYECKH  aHAJIM3UPOBATH
XUMHAYECKYI0 HH(OpMaIuio, MoaydaeMyr0 W3 Pa3HBIX HCTOYHUKOB

(cpemcTBa MaccoBOi KOMMYHHKAIIUH, CeTh HTEpHET U IpyTrHe)

ChopMupoBaHHOCTb yMEHHUI coOOMOaTh MpaBUiIa 3KOJIOTMYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY WM TPYJOBOHM JIEATEIHHOCTH B
LEIAX COXPAHEHUs CBOErO 3J0POBbs M OKPYKAKOIIEH NPUPOIHOU
cpelsl

Oco3HaBaThb ONACHOCTb BO3JEHCTBUA Ha JKUBBIE OPIraHU3MBI
ONpEACNEHHBIX BEIIECTB, MOHMMAas cmblcan mokazarens [IJIK,
IOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHUS U IPECAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHu3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIOJIb30BAaHNUEM TOHATHUSI «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMHYECKHX PEaKIMIX, MacChl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YYACTBYIOUIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (dexTa peakiiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHCPTHUU




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

1.1

1.2

Hpez[MeT OpFaHHqCCKOﬁ XUMHH: €€ BO3HHUKHOBCHHE, Pa3BUTHEC U 3HAYCHUC B
IMOJIY4YCHHHU HOBBIX BCIICCTB U MATCPUAJIOB. TeOpI/IH CTPOCHUA OPraHUYCCKUX

coenunenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CrtpykrypHble (pOpMysbl OpraHMYecKUX BEIIECTB. | OMOIOTHS, U30MEpHUS.
XuMHU4ecKasi CBSI3b B OPTAaHUYECKUX COCAMHEHUSX — OJIMHAPHBIE U KpPaTHbBIC

cBs3u. [IpencraBnenne o KiaccuPpuKaIuy OPraHuIeCKIX BEIICCTB

1.3

2.1

Homenkmatypa  opraHm4yecKux COEAMHEHUN  (CUCTEMaTHYecKas) |
TPUBHAJIBHBIC  HA3BaHMS  BAXHEWIIMX  IPEACTABUTEIEH  KIJIACCOB

OPraHUYEeCKUX BEIIECTB
YTI1eBo0pOAbI

AJIKaHBl: COCTaB U CTPOCHHE, TOMOJOTMYECKHH psAa. MertaH M 3TaH —
pocTeiire NpeCTaBUTEN allKaHOB: (PU3NYECKUE U XMMUUYECKHE CBOWCTBA
(peakiuu 3aMeIeHUs U TOPEHUs), HAXOXKJICHHE B MPHUPOJIC, TOJIYUCHHUE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUM psii. DTHIIEH U MPOMUJIEH —
IpoCTelIINe NPeICTaBUTENH AIKEHOB: (PU3HUECKUe U XUMHUYECKUE CBOWCTBA
(peakMM THIPUPOBAHUS, TAIOT€HUPOBAHMSA, THIpPATAllMM, OKHUCICHUS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Anxanuensl: Oyranuen-1,3 u merundyraauen-1,3: crpoeHue, BakHeHIne
XUMUYECKHE  CcBoWcTBa  (peakuusi — moiuMmepusanuu).  [lomyueHue

CHHTETUYECKOIO KayuyyKa U PE3UHBI

2.4

2.5

AJIKMHEIL: COCTAaB H 0COOEHHOCTH CTpOCHUA, TOMOJIOTHYECKHUI pAA. AI_[eTI/IJ'IeH
- HpOCTCfIH.IPII:I MMPEACTAaBUTCIIb AJIKUHOB: COCTaB, CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u
XMMHYECKHE CBOMCTBA (peaKI_II/II/I ruaApupoBaHusd, TaJIOrCHUPOBAHUA,

TUpaTaliu, TOPEHHs ), TOTyYeHUE U IPUMEHEHHE

Apensl. benzon: cocras, cTpoeHue, pU3NYECKHe U XUMHUYECKHUE CBOMCTBA
(peakuuy rajJOreHUPOBAaHUS W HUTPOBAHUS), MOJYYEHHE U NPHUMEHEHUE.
Tomyon: cocra, cTpoeHHe, (GU3NIECKHNE U XUMHUIECKHAE CBOMCTBA (peaKiuu

TaJIOTCHUPOBAHUA U HPITpOBaHI/IH), MOJIYYCHHUEC U IPUMCHCHUC. ToxCUYHOCTH




apeHoB. ['eHeTnyeckas CBsI3b MEX]y YIJI€BOJAOPOIaMHU, MPUHAUICIKALTUMHU K

Pa3IMYHbIM KJIaCCaM

2.6

[IpuponHble MCTOYHMKHM yriIeBOLOpPOAOB. I[IpupoaHslii ra3 M IOMYTHBIE
Hedrsabie Ta3zbl. Hedth m €€ mpoucxoxaeHue. CrocoObl mepepadoTKu
He(TU: TMEpPEeroHKa, KPeKUHT (TEPMHUYECKUM, KaTaJTUTHUYECKHii), MUPOIH3.
[IpoxykTel mepepaboTki HEPTH, UX MPHUMEHEHHE B MPOMBIIIJICHHOCTH U B

ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMSI

3.1

3.2

[IpenenpHple OAHOATOMHBIE CHOUPTHL. METaHOJN U 3TaHOJ: CTPOEHUE,
¢u3nyeckue U XMMUYECKHE CBOWCTBA (peaklMM ¢ aKTUBHBIMU MeETaJllaMH,
rajJoreHOBOJIOpOJIaMH, TOPEHHE), IPUMEHEHUE. BogopoaHbie CBSI3U MEXIy
MOJEKyJaMH CHUPTOB. JleficTBME MeTaHONa M JSTaHOJA Ha OPraHU3M
yesioBeKa. MHOroaTOMHbIE CIUPThI. DTUIICHIVIUKOJb U [NIMLEPUH: CTPOEHUE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO WIETOYHBIMHU
MeTaJulaMH, KaueCTBEHHasl peaklus Ha MHOIOATOMHBIE CIIUpPThI). JlefcTBre

Ha OpraHuv3M 4€CJIOBCKaA. HpI/IMeHeHI/Ie TIMOepruHa U OTUJICHTJIMKOJIA

@DeHO: CTPOCHHE MOJICKYJBl, (U3HYECKHEe W XHMHYECKHE CBOWMCTBA.

Tokcnunocts enona. [Ipumenenne penona

3.3

Anpaeruapl U KeTOHbl. DopManblIeruj, aueTaabAerui: CTPOEHUE,
¢usznyeckne W  XUMHYECKHE CBOWCTBAa  (pEeakIUM  OKHUCIEHUS U

BOCCTAaHOBJICHH A, KAUCCTBCHHBIC peaKLII/II/I), MOJIY4YCHHEC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHUCIOTHl. MypaBbuHas W
YKCYCHasl KHCJOTBI: CTpOeHHe, (U3MYeCKHe M XHUMHUYECKHe CBOIicTBa
(cBoiicTBa, O0IIME JUIS KJTacca KUCIOT, peaklus dTepu(puKalnn), NoJydeHne
u npumeHeHue. CteaprHOBas U OJEMHOBAas KHUCIOTHI KaK IpPEICTaBUTENN
BBICIIMX KapOOHOBBIX KUCJIOT. Mbljla Kak COJIM BBICHINX KapOOHOBBIX KUCIIOT,

HUX MOIOIIlEE IENCTBUE

3.5

3.6

CrnoxHble 3QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cloxHbIX 3¢upoB. XKupel. I'maponus xupos. [IpuMeHeHHe KHUPOB.

buonorunyeckas poJib JKHPOB

VYrneBoapl: cocraB, KiIacCH(UKalUs yriieBogoB (MOHO-, JU- H
noymcaxapuasl). ['7oKo3a — MPOCTEHIMIA MOHOCaxapua: OCOOEHHOCTH
CTPOCHHUSI ~ MOJEKYNbl, (u3uyeckue W  XUMHUYECKHE  CBOICTBa
(B3aumopericteue ¢ ruapokcugom Mmemu(ll), okucieHwme aMMuaYHBIM
pactBopoM okcuaa cepedpa(l), BoccTaHoBiIeHHE, OpOXEHHE TIIOKO3bI),
HaXO0XJIEHHE B MPUPOJE, MPUMEHEHHE, Ouonoruueckas poiib. @OTOCHHTES.

®pyKTO3a Kak M30Mep INIIOKO3bl. Kpaxman u nemirosno3a Kak MpPHpPOJIHbIE




nosmmepbl. CTpoeHne Kpaxmaiia v 1eJlTi0103bl. DU3nyecKkue U XUMHIEeCKUe

CBOIiCcTBa Kpaxmaiia (TUIPOIHN3, KAUeCTBEHHAs! PEAKI[Us C HOI0M)

4 A30Tcoz[ep>1<amne OpTraHU4Y€CKUEC COCAMHECHUSA

AMUHOKHCIIOTHI KaK aM(pOTEpHbIC OpraHu4YecKie coenuneHus. duzndyeckue
4.1 U XUMUYECKHE CBOWMCTBA AaMHHOKHCJIOT (HAa TIpUMEpe TJIMIMHA).
Buonornyeckoe 3HaueHNEe aMHUHOKUCIOT. [lenTupt

benku kak TpPUPOIHBIE BBICOKOMOJCKYJISIpHBIC coenuHeHus. [lepBudHasi,
4.2 BTOpPUYHAS M TPETUYHAS CTPYKTypa O€JIKOB. XMMHUECKUE CBOHCTBA OEIIKOB:

THJIPOJIN3, JCHATYpalKs, KAYeCTBEHHBIC PEaKIK Ha OCNIKH

5 BricokoMonekyspHble COEUHEHUS

OCHOBHBIC TIOHATHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COGI[HHGHHﬁI MOHOMCD,
51 MNOJIMMEP, CTPYKTYPHOC 3BCHO, CTCICHb NOJHUMEpU3aAllUH, CpCIAHAA
MOJICKYJIIpHAast Macca. OCHOBHBIC METOAbl CHUHTEC3a BBICOKOMOJICKYJISAPHBIX

COCIMHEHUH — MTOJIMMEPHU3aLUs U ITOJIMKOHICHC AL
OKCIEpUMEHTAJIBHBIE METObl HM3Yy4YEHHMsS BEUIECTB M UX IPEBpalllCHUN:
5.2 O3HAaKOMJIEHHE ¢ oOpa3laMu MPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOrO KayuyKa U pe3UHbI

11 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1 Teopernueckre OCHOBBI XUMHH

XUMHUYECKUN dJIeMEeHT. AToM. Snpo aroma, H30TOMBI. JIEKTPOHHAS
00o0J104Ka. DHEpPreTUu4ecKre ypoBHH, IO ypOBHU. ATOMHBIE OpOUTay, S-, P-
1.1 , d-37emenThl. OCOOEHHOCTH pacrpeeeHUs 3JIEKTPOHOB 110 OpOUTANIAM B
aToMax DJJIEMEHTOB  IMEPBbIX  YETHIPEX  NEPUOJOB.  IDJIEKTPOHHAs

KOH(UTypalusi aToMOB

[lepuonnueckuii 3akon u [lepuoanyeckas cucteMa XUMUYECKHUX JIEMEHTOB
.. MenneneeBa. CBsi3b NEepHOIAYECKOTO 3akoHa W llepmoagmueckoit
cucTeMbl xuMuueckux siemeHToB J[.M. MeHneneeBa ¢ COBpEMEHHOU
1.2 TEOpUEl CTPOEHUs aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOICTB
XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB
110 rpynnaM 158 nepnoaaM. 3HaquHe nepnonnquKoro 3aKOHa B paSBI/ITI/II/I

HayKu

13 Ctpoenne BemecTBa. XUMHYECKass CBA3b. BHIBI XUMHYECKOW CBS3U

(KOBaJ'ICHTHaSI HCIIOJIsIpHAsA W MOJIApHAasA, MOHHAasd, MCTaJ'IJ'II/I‘-ICCKaH). Hownsrl:




KaTHOHBI U aHHOHBI. MeXaHn3Mbl 00pa30BaHUsl KOBAJICHTHON XMMHUYECKOU

cBsi3U1 (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b

14

BanenTHOCTS. BJICKTpOOTpI/II_[aTeJ'IBHOCTB. CreneHb OKHUCIICHUSA

1.5

BemectBa MONEKYJIIPHOTO M HEMOJEKYJISPHOIO CTPOEHHUSA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOICTBa BELIECTB OT THUIA KPUCTAIIIMYECKOM PEIETKH.
IlonsTe 0 nucnepcHeIX cuctemax. VICTMHHBIE M KOJUIOMAHBIE PACTBOPHI.

MaccoBas A0JI BEIECTBA B paCTBOPEC

1.6

Knaccudukanums HEOPraHUYECKUX COCIMHECHMU. Homenkiarypa

HCOPraHN4YCCKUX BCIICCTB

1.7

Xumudeckass peaknus. Kiaccupukamus XUMHUYECKHX — peaknuid B
HEOPraHWYeCKOM M OpPraHUYeCKOM XHUMHUHU. 3aKOH COXPaHEHUs MacChl
BEIIIECTB, 3aKOH COXPaHEHUs] U IPEBpAILCHUS SHEPTrUU MPU XUMHUYECKHUX

peaKuusx

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

Obparumebie peakunn. XuMu4eckoe paBHoBecue. DaKTOPHI, BIMSAIONINE HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

1.11

2.1

DnekrponuTHyeckas qucconuanys. CHUIbHbIC U Ci1adble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILICCTB: KHUCIAsl, HEWTpalbHas, IIeiodHas. Peaxiun

HOHHOT0 OOMEHa
OKHCANTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH
Heoprannueckas xumus

Hemeramnsl. [lomoxenue HemeramnoB B llepuomgmueckoir cucreme
xumuyeckux anemeHToB .M. MeHnneneeBa M OCOOCHHOCTH CTPOCHHS
aToMoB. OU3HYECKUE CBOMCTBA HEMETAIJIOB. AJIJIOTPOIHUS HEMETAIIOB (HA

npuMepe KUciaopoaa, cepsl, hocdopa u yriepoaa)

2.2

2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIINX HEMETAUIOB (TaJIOTE€HOB, CEPHI, a30Ta,
dochopa, yrmeposa U KpeMHHMS) M HUX COEAUHEHUH (OKCHIOB,
KHUCJIOPOACOAEPIKAIINX KUCIIOT, BOJOPOJHBIX coenuHeHuit). [Ipumenenue

BaXKHEHUIIINX HEMETAJIOB U UX COEIUHEHNN

Meramnsl. [lonoxenne metainos B Ilepuonnueckoi cucteMe XMMUYECKHAX
anementoB JI.UMI. MenneneeBa. OCOOEHHOCTH CTPOEHUSI SJIEKTPOHHBIX
o0osyoyek aTtoMoB MeTayioB. OOmue (u3nueckue CBOWCTBA METAJUIOB.

CraBbl METAILIIOB. 3J'ICKTp0XI/IMI/I‘-IeCKI/II\/'I pax HaHpH)KCHI/Iﬁ METAJlJIOB




2.4

2.5

3.1

XUMHUYECKHUE CBOMCTBAa BAXKHEUMIIMX METAUIOB (HATPUM, Kalui, KalbLUHU,
MarHui, aJJlOMUHHAM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX coeauHeHuid. O0rume

CIIOCOOBI IMOJIY4YCHHA MCTAJLJIOB. HpI/IMeHeHI/Ie MCETAaJlJIOB B 6BITy N TEXHHUKC
I'enetnueckast CBA3b HCOPraHNM4eCKUX BCHICCTB, IIPHHAIICKAIINX K
Pa3JIMIHBIM KJIaCCaM

XUMUS U )KA3HDb

Ponps xumun B obOecrieueHUH SKOJIOTUYECKON, IHEPTETUICCKON M TTHUIICBOM
0€30MacHOCTH, pPa3BUTUU MeIUIMHBL. [lOHSATHE O HAyYHBIX METOoAax

II03HaHHUA BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I

3.2

[IpencraBnenns o0 OOMMX HAYYHBIX NPUHIMUIAX [POMBIIUIEHHOTO
IIOJIy4YEHUS BAKHEUIIINX BEIECTB. YeI0OBEK B MUPE BEUIECTB U MAaTEPUAJIOB:
BAXHEHILINE CTPOMTENBHBIE MaTepUajbl, KOHCTPYKILMOHHBIE MaTEpHAIbI,
KpPAacKH, CTEKJI0, KEpaMHKa, MaTEPUAJIbI JJI 3JICKTPOHUKH, HAHOMAaTEPHUAaIbI,

OpraHUYecKre ¥ MUHEPAIbHBIE yI00pEeHUs

3.3

XuMust u 300POBBEC 4YCJIOBCKA: IMPpaBUJIa HCIIOJB30BAHUA JICKAPCTBCHHBIX
MpermapaToB, MpaBwiia 0€30MaCHOTO WCIOJIL30BAHUS PEIapaToB OBITOBOU

XUMHHU B HOBC@HHCBHOﬁ KHU3HHU




Kpurepun u HopMbI OLIEHKH 3HAHUN 00VYAIOIINXCH

1. Ouenka ycTHOIO OTBeTA.
Otrmerka «5»
- OTBET IOJIHBIN U MPaBUIbHBINA HA OCHOBAHUU U3YYE€HHBIX TEOPUH;

- MaT€purall U3JI0KCH B onpeﬂeneHHoﬁ JIOTHYECKOH IMOCJICA0OBATCIIBHOCTHU, JIUTCPATYPHBIM
SI3BIKOM,

- OTBET CaMOCTOSITCIILHBIN.
OTBeT «4»,
- OTBET IOJIHBIM U IPaBUJIbHBIN HA CHOBAHUM U3YyYEHHBIX TEOPHIl;

- MaTrcpural U3JI0KCH B OHpCZIGJIGHHOfI JIOTHYCCKOM MMOCJICA0OBATCIIbHOCTH, IIPU 3TOM
AONYIICHBI ABC-TPU HECYIICCTBCHHBIC OI_HI/I6KI/I, HCIIPABJICHHBIC 110 Tp€6OBaHI/IIO YUYHUTCIIA.

OrMmeTka «3»:

- OTBET MOJHBIN, HO IPU ATOM JIOIYIIIEHA CYIIECTBEHHAs OIIMOKa U OTBET HETOIHBIH,
HECBSI3HBIN.

OTMeTKa «2»:

- IIpHU OTBCTC O6H&py>KCHO HCIMMOHUMAaHHUEC yHallIUMCSA OCHOBHOT'O COJACPKaHU A yqe6H0ro
MaTepuraia Ui JOMYIICHBI CYIIICCTBCHHBIC OI_HI/I6KI/I, KOTOpPbIC yanlHﬁCH HC MOXCT
HCIIPABUTDH IIPU HABOJAAIIUX BOIIPOCAX YUUTCIIA, OTCYTCTBHUC OTBETA.

2. OueHKa IKCIIepUMEHTAJBHBIX YMEHHIA.

OIICHKa CTaBUTCA HAa OCHOBAHUU Ha6J'II-OI[eHI/Ifl 34 y4allquMHUCAa U MMCbMCHHOI'O OTYCTA 34
paborty.

OTMeTKa «5»:

- pa60Ta BBIITOJIHCHA IMOJIHOCTBIO U ITPAaBUJIBHO, CACJIaHbI IMTPAaBHUJIbHBIC H&6J'IIOI[GHI/I$[ n
BBIBOJBI,

- SKCIIEPUMEHT OCYIIECTRIICH T10 [UIAHY ¢ YYE€TOM TEXHUKHU 0E30MacHOCTH M TPABUIT PabOTHhI C
BEIIECTBAMH U 000PYIOBaHHEM;

- IPOSIBJICHBI OPraHU3aLMOHHO - TPYJIOBBIE YMEHHMS, IOJIEP’KUBAIOTCS YUCTOTA paboyero
MecTa U MOPAJOK (Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCSI pEAKTHUBBI).

OtTmeTKa «4» :



- paboTa BBINOJIHEHA IPABUIIFHO, C/ICNAHbI IPABHIBHBIC HAOMIOICHHS ¥ BBIBOJIBI, HO IIPH
ITOM 3KCHEPHMEHT ITPOBE/ICH HE MOJHOCTHIO WITH JAOMYIICHBI HECYIIICCTBEHHBIC OIIMOKY B
pabote ¢ BeuiecTBaMu 1 000PyIOBaHUEM.

OTMmeTKa «3»:

- paboTa BBITOJIHEHA IPABHJILHO HE MEHEE YeM HAIOJOBHHY HJIM JOMYIIEHA CYIIICCTBCHHAS
omuOKa B X0JIe SKCIIEPUMEHTa B 00BICHEHHH, B 0(DOPMIICHHH pabOThI, B COOJIIOICHUN
MPaBWJI TEXHUKH 0€30IIaCHOCTH Ha pabdoTe C BEIIECTBAMHU M 000PYI0BAaHHEM, KOTOpas
HCIIPABIIACTCS IO TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2»:

- IONyIIEeHbI ABe (1 00Jiee) CYyIeCTBEHHBIE OITMOKU B X0/I€ SKCIIEPUMEHTA, B O0BSICHEHUH, B
odopmiieHnH pabOThI, B COOIOCHUH TTPABUJI TEXHUKH 0€30MacHOCTH MPHU paboTe ¢
BEIIECTBAMH U 000PYJIOBaHUEM, KOTOPBIE YUAIIHICS HE MOXKET UCIIPABUTH JIAXKE IO
TpeOOBAHUIO YUHUTEIIS,

- paboTa HE BBITIOJHEHA, Y YYAIIerocs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHUSI.
3. OneHnka yMeHMii peliaTh pacyeTHbIE 3aa4H.
O1MeTKa «5»:

- B JIOTHYECKOM PACCYXJICHUU U PEUICHUU HET OIIMOOK, 3a/1a4a PelicHa palliOHaIbHBIM
CII0co0oM;

OTMmeTKa «4»:

- B JIOTMYECKOM PACCYX/IEHUU U PELICHUs HET CYLIECTBEHHBIX OIIMOOK, HO 3aaya pelrieHa
HEepPalUOHAIBHBIM CIIOCOOOM, HJIU JIOMYIIEHO He 00Jiee JBYX HECYIIECTBEHHBIX OIIMOOK.

OTMmeTka «3»:

- B JIOTUYCCKOM PACCYKACHHUU HET CYIICCTBCHHBIX OHH/I6OK, HO 0mymiceHa CymeCTBCHHAaA
oIIn0OKa B MAaTEMAaTHYECKUX pacucTax.

OtMmeTtka «2»:
- IMEeTCsl CYIIeCTBEHHbBIE OIIMOKU B JIOTHYECKOM PacCYKJICHUU U B PEIICHHH.
- OTCYTCTBHE OTBETA HA 3aJJaHUE.
4. OneHKa NUCbMEHHBIX KOHTPOJILHBIX PadoT.
OtMmeTtka «5»:
- OTBET NOJHBIN U PAaBUIbHBIIM, BO3MOYXHA HECYIIIECTBEHHAsI OIINOKA.

OtTMmeTKa «4»:



- OTBET HETIOHBIN WK AOMYIIEHO He 00JIee IBYX HECYNIECTBEHHBIX OMIHOOK.
OTMmeTKa «3»:

- pa60Ta BBIITOJIHCHA HE MCHEC YCM HAIIOJIOBUHY, JOMMYIICHA OJJHA CYHICCTBCHHAA OIIMOKA U
IIpH 5TOM JABC-TPU HECYHICCTBCHHBIC.

OTMeTKa «2»:

- paboTa BBINIOJIHEHA MEHBIIIE YE€M HAIMOJIOBUHY WM COACPKHUT HECKOIBKO CYIIECTBEHHBIX
OILINOOK.

- paboTa He BHINOJIHEHA.

[Tpu oLieHKE BBIIOJIHEHUSI TUCbMEHHOW KOHTPOJIBHON PabOThl HEOOXOIUMO YIUTHIBATh
TpeOoBaHuUs eUHOTO OphorpahUIecKOro pexxnma.

5. OueHka TeCcTOBbIX padoT.

TGCTI)I, COCTOAIIUE U3 IIATU BOIIPOCOB MOYKHO HCITIOJIB30BATh ITOCJIC U3YUCHUA
Kaxaoro marepuana (ypoka). Tect uz 10—15 BompocoB Hcnonb3yeTcst UIsk EPUOAHYECKOTO
koHTpoIst. Tect n3 20—30 BOpocoB HEOOXOAUMO UCTIOIB30BATH JJISI HTOTOBOTO KOHTPOJISL.

IIpu ouleHMBaHUM UCTIONB3YETCs CIEAYoIas IKana: A TeCTa U3 MATH BOIIPOCOB
* HET OIINOOK — OLIEHKa «5»;

* 0JIHa OIINOKA — OIleHKa «4»;

* JIBE OIIMOKU — OILIEHKA «3»;

* TPU OLIMOKH — OIIEHKA «2».

Jliia Tecta u3 30 BOIIPOCOB:

* 25—730 npaBUIIBLHBIX OTBETOB — OIIEHKA «5»;

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

* 13—18 npaBuIbHBIX OTBETOB — OIIEHKA «3»;

* MEHbIIIE 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT B40527729349926770582792246281479462382890807 259
Bnageney Banokosa CeeTnaxa KDpbesHa

OeicTevTened C 24.09.2025 no 24.09.2026



http://www.tcpdf.org

		2025-09-25T18:40:17+0500




