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IosicHuTeNLHAA 3aNNCKA

Pabouas nporpamma nmoaroroBku k EI'D o xumun «Xumdak» cocraBieHa B cooTBeTcTBUM ¢ O3 PO
«O06 oOpazoBanum», pazpadboTaHa Ha OCHOBE (heJIepaTbHOr0 rOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
cpeaHero odmiero 06pazoBaHus 0 XUMUM, paboyeil MporpaMMbl 0 XUMHHU 33 KYPC CPEIHEro 001Iero
obpazoBanus. [Iporpamma pa3zpabotana mist yaamuxcs 11 kiraccoB u paccuntana Ha 4 yaca B HEJIEIO.

Hean u 3aga4u Kypca:
- U3y4YeHHE OCHOBHBIX TEMAaTHYECKHUX Pa3/esioB, HEOOXOIMMBIX AJIs ycreurHon caaun Enunoro
['ocynpapcTBeHHOr0 DK3aMeHa 110 XUMUU;
- 3aKpeIvieHue, CucTeMaTH3alus U yriyOaeHne 3HaHUM yJaluxcs o0 HeOpraHn4eckoi U OpraHuuecKoi XUMUU
COOTBETCTBYIOIIMX TPEOOBAHUAM €IMHOTO TOCYIaPCTBEHHOT'O SK3aMEHa;
- O3HAKOMJIEHME yYalIuXcs ¢ TUIIOBBIMU Bapuantamu EI'D o xummuu.

JlanHBIN Kypc TpeaHa3HaueH Ui ydamuxcs 11 KjgaccoB, KOTOpbIE COOHMpAOTCS MPOAOKUTH CBOE
oOyueHne B Y4YeOHBIX 3aBEICHUSAX CCTCCTBCHHOHAYYHOW HANpaBICHHOCTH (MemuiuHCKUX BY3ax,
MEIUIMHCKUX KOJUIeIKaX, XUMUYECKHMX M Ouonornyeckux ¢akynbrerax). Kypc HampaBieH Ha H3y4YeHHE
TEOPETHYECKUX U TMPAKTHUYECKUX BOMPOCOB, BBHI3BIBAIOIIUX HamOoJiblee 3aTpydHeHue y cratomux EI'D mo
XUMUH, Ha MOJArOTOBKY K 9K3aMEHY IyTEM PELIeHUs! TUIOBBIX SK3aMEHAlMOHHBIX BapruaHToB EI'D o xumuu u
peanbHBIX BAPUAHTOB MPOILIBIX JIET.

Conep:xkanue 00y4yeHust

Tema 1. Benenue. TeopeTnueckre OCHOBBI XUMHH.

CtpoeHHe >IEKTPOHHBIX O00O0JOYEK aTOMOB 3JIEMEHTOB IEPBBIX YEThIpeX MEpHUOJOB: S-, p- U d-3JE€MEHTHI.
OnekTpoHHas KoHpurypamus atoma. OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHHE aTOMOB.

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB MJIEMEHTOB M UX COSAMHEHUH 0 NIEPHOJaM U IPyIIaMm.

Oobmas xapaxrtepuctuka MeramioB [A—IIIA rpynnm B cBsi3u ¢ ux nonoxenueMm B Ilepuoaunueckoil cucreme
xuMudeckux saemeHToB JI.M. MenaeneeBa W OCOOEHHOCTSIMM CTPOEHHS HMX aTOMOB. XapaKTepPUCTHKA
MEPEXO/IHbIX DJIEMEHTOB (MeIu, LIMHKa, XpoMa, jKeje3a) MO HUX IMOJIOKEHHI0 B NEPUOAMYECKON cucreme
xuMudeckux 3nemenToB JI.M. MenaeneeBa 1 0COOEHHOCTSIM CTPOEHHS UX aTOMOB.

Oobmas xapakrepuctuka HemetamioB I[IVA—VIIA rpynn B cBsi3u ¢ ux nonoxkenueM B Ilepuonnueckoit cucreme
xuMudeckux 3aemenToB JI.M. MenzaeneeBa 1 0cOOEHHOCTSIMH CTPOEHUS UX aTOMOB.

KoBanentHass xumuueckass CBs3b, €€ Pa3HOBUJHOCTH UM MEXaHU3Mbl O0pa30BaHUA. XapaKTEpUCTUKU
KOBAJIEHTHOH CBsI3U (MOJISIPHOCTD U 3HEprus cBsa3u). MloHHas cBs3b. Mertamnnueckas cBsi3b. BogopoaHast cBs3b.
DneKTpooTpuLaTeIbHOCTh. CTETeHb OKUCIIEHUS U BaJIEHTHOCTh XUMUYECKUX JIEMEHTOB.

BemectBa MOJIEKYISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHA. THN KPUCTAIIIMYECKOM PEHIETKH. 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUSI.

Knaccugukaius XuMHUecKuX peakiuii B HEOpraHW4eCKOH 1 OpraHMYecKoi XUMHUH.

TemoBoit apdexT xumudeckon peakuu. TepMoXuMUUECKe YpaBHEHHUS.

CKOpOCTh peaklliu, €€ 3aBHCHMOCTh OT pa3iIu4HbIX (hakTopoB. OOpaTuMble M HEOOpAaTUMbIE XUMHUYECKHUE
peakuuu. Xumuueckoe paBHoBecHe. (CMeleHHE XHUMHUYECKOrO paBHOBECHsI MO/ JCHCTBHEM pa3iIHMYHbIX
(bakTOpoB. DJNEKTPOIUTHYECKAsT TUCCOIMALUS DJIEKTPOJIUTOB B BOAHBIX pacTBopax. CuibHble U cralble
aNeKTposnThl. Peakuinu noHHOro oomena. I'maponus coneit. Cpena BOJHBIX pacTBOPOB: KHCIas, HEUTpallbHas,
menoyHas. Peakuuu OKMCIUTEIbHO-BOCCTAaHOBUTENbHBIE. Koppo3uss MeTauioB W crnocoObl 3alluThl OT HEe.
DNEeKTPOJIN3 PACIIABOB M PACTBOPOB (COJIEH, MIeI0uei, KHUCIIOT).

Tema 2. Heopranuueckasi XuMus.
Knaccudukanus HeopraHuyeckux BemecTB. HoMmeHKiIaTypa HEOPraHMYECKHX BEIIECTB (TpUBHANbHAs U
MeXAyHapoaHas ). XapaKTepHble XUMHUECKHUE CBOMCTBA MPOCTHIX BEIECTB —



METAJIJIOB: UIEJIOYHBIX, IEJI0YHO3EMENbHBIX, AMIOMUHHUSA; MEPEXOJHBIX METAIOB (MEAM, IMHKA, XpOMa,
xKenesa).

XapakTepHble XMMHUYECKHE CBOMCTBA IPOCTBIX BELIECTB — HEMETAJJIOB: BOJOPOJA, IaJIOTEHOB, KHUCIOPOAA,
cepsl, a3ota, (pocdopa, yriepoaa, KpeMHHUS.

XapakTepHble XUMHUECKUE CBOMCTBAa OKCHUIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX.

XapakTepHble XMMUYECKHE CBOMCTBA OCHOBAaHUI U aM(pOTEPHBIX THAPOKCHU]IOB

XapakTepHble XMMUYECKHUE CBOMCTBA KUCIIOT.

XapakTepHble XMMHYECKHE CBOMCTBA COJIEH: CPEIHMX, KHCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha mpumepe
COCJIMHCHUI aJIIOMUHUS U IIUHKA)

B3auMocBs3b pa3IMYHBIX KJIACCOB HEOPTAHNYECKUX BEILIECTB.

Tema 3. Opranuueckasi XuMHs.

Teopust cTpoeHUsI OpraHMYECKUX COEAMHEHUI: TOMOJIOIUS U M30MepHs (CTPYKTypHasi U MPOCTPAHCTBEHHAs).
Bsaumnoe BiusHHE aTOMOB B MOJIeKyiax. THUIBI CBsI3eil B MOJIEKyJIaX OpraHu4YecKuX BemlecTB. [ mOpuanzanus
aTOMHBIX opOuTaznei yriepoaa. Pagukan. @yHKIHOHAIBHAS TPYIINIA.

Knaccudukanus opranudeckux BemecTB. HomeHknIaTypa OpraHM4ecKHX BelIeCTB (TpUBHMAJIbHAs U
MEX1yHapOaAHAs).

XapakTepHble XUMUYECKUE CBOWCTBA YTIJIEBOJOPOJOB: AIKAHOB, IIUKIIOATKAHOB, alIKEHOB, IMEHOB, AIKMHOB,
apOMaTUYECKHUX YTIIEBOA0POAOB (OEH305a U TOIyoJIa).

XapakTepHble XUMUYECKUE CBOWCTBA MPEIEIbHBIX OJHOATOMHBIX U MHOTOAaTOMHBIX CIIUPTOB, (heHona.
XapakTepHble XUMUYECKUE CBOWCTBA AJIbJIETHJIOB, IPEAEIbHBIX KAPOOHOBBIX KUCIIOT, CJI0KHBIX 3(UPOB.
XapakTepHble XUMUYECKUE CBOWCTBA a30TCOJACPIKAIINX OPTraHUYECKUX COSAMHEHUN: aMUHOB U aMUHOKH CJIOT.
buonoruuecku BaykHbIe BELECTBA: KUPBI, OEIIKU, YIIIEBObI (MOHOCAXAPUAbI, TUCAXAPUIbI, TOIUCAXAPUIBI).
B3anMocBsI3b OPraHuyeCcKuX COeAMHEHUH.

Tema 4. MeTonbl O3HAHUS B XUMUU. XUMHUS U KU3Hb.

IIpaBuna pabotsl B naGopartopuu. JlaboparopHas nocyna u obopyaoBanue. [IpaBuna Ge30macHOCTH NpHU
paboTe ¢ eIKMMH, TOPIOYMMH M TOKCHYHBIMHU BELIECTBAMM, CpeACTBaMM OBITOBOM XMMuU. HayuHble MeTOmbI
HCCIIEIOBaHMS XUMHUYECKUX BELIECTB U NPEBPALLEHUI. MeTOoIbl pa3/ielieHHusl CMeCeN U OUMCTKH BEILIECTB.
Omnpenenenre xapakTepa cpesibl BOJHBIX pPaCTBOPOB BellecTB. HIMKaTOpHI.

KauecTBeHHBIE peakuMM Ha HEOPraHMYECKHE BEUIECTBA M HMOHBI. KauecTBEHHBIE pEaKLMM OpPraHMYECKHX
COCIMHEHU.

OcHoBHbIE cIOCOOBI MOTyueHHs (B JJaOOPaTOPUH) KOHKPETHBIX BEIIECTB, OTHOCAILIMXCS K U3yYEHHBIM Kilaccam
HEOPraHMYECKUX COEAMHEHUH.

OcHOBHBIE CTIOCOOBI MOTYYEHUS YTIIIEBOJOPO/IOB (B 1a00OpaToOpun).

OcHoBHBbIE CTIOCOOBI MOTY4YEHUS KUCIOPOACOAECPKAILINX COEAUHEHUHN (B 1a00OpaTOpHn).

[ToHATHE O METAITYpruu: 00IIKE CIIOCOOBI MOTyUYEHHUs] METAIIJIOB.

OO01iue HayyHble TPUHIIUIIBI XUMUYECKOTO MPOU3BO/ICTBA (Ha MPUMEpPE MPOMBIIIIEHHOTO MOJyYeHUsI aMMHaKa,
CEpHOM KUCIIOTHI, METaHOJIa). XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpe/ibl U €ro MociaeICTBUS.

[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB, UX MepepadoTKa.

BricokoMonekynsipHble  coequHEHMs. Peaknuum mnonumepuszanuM M nojdukoHAeHcauuu. Ilommmepst.
[InmacTmaccel, BOJIOKHA, KAy9yKH

Brruncnenune Maccbl paCTBOPEHHOI'O BELECTBA, COACPHKAILETOCs B OIIPEIEICHHON Macce pacTBOpa ¢ U3BECTHOM
MacCOBOM J10JIEW; BBIYACIEHUE MaCCOBOM JIOJIM BEIIECTBA B PACTBOPE. PacueTbl 00BEMHBIX OTHOIIEHUMN
ra30B IPU XUMUYECKUX PEAKIIHIX.

Pacuersl mMacchl BelecTBa MM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU 00beMY
OJIHOT'O M3 YYaCTBYIOIMX B PEAKLIUU BEUIECTB.

Pacuets! TermmoBoro addexra peakiuu. PacueTsr Macchl (00beMa, KOTHMYECTBA BEIIECTBA)

MPOAYKTOB PEAKIIMHU, €CIIH OJHO U3 BELIECTB JaHO B U30BITKE (MMEET MPUMECH )

Pacuersr macchl (00beMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTAa pPEaKlUMu, €CIU OJHO W3 BEIIECTB JaHO B BUIE
pacTBopa ¢ ONpPEEIEHHON MacCOBOM J10JIEl paCTBOPEHHOI'O BEIIECTBA

Haxosxnenne MonexynsipHor (GopmMyIibl BEIIecTBa

PacueTsl MaccoBO# MM 00BEMHOM J0JIM BBIX0JA MPOJYKTA PEAKLIUU OT TEOPETHUECKH BO3MOKHOTO.

PacueTsl MaccoBo# 101M (MacChl) XUMHUYECKOTO COEIMHEHUSI B CMECH.



Tewma 5. [IpakTukym
Pemenne THMOBBIX SK3aMeHaMOHHBIX BapuaHToB EI'D mo xummm mon aBtopctBoMm J[lobpotmna [I.1O.,
Crenenuna A.A., CtporanoBoii E.A., KOJUIeKTUBHAs U MHAWBUIYyaJIbHAS pab0OTa yqaluxcs.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM MTOAXOOM B CTPYKTYpE

JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MpeaMeTa « XUMUSA» Ha YPOBHE CPEAHETO OOILEro
00pa30BaHMs BBIJECICHBI CIEAYIOUINE COCTABIISIONINE: OCO3HAHNE 00Y4aIOIIUMUCS
POCCHUICKOM IPaXIaHCKOW UIEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSITENTbHOCTH U CAaMOOMPEIEIICHNIO; HATMYNE MOTUBALIMU K 00YUECHHUIO;
TFOTOBHOCTb U CLIOCOOHOCTB O0YyYarOIIMXCsl PYKOBO/ACTBOBATHCS IPUHSTHIMU B 00I1IECTBE
MpaBUjaMU U HOPMAaMH MOBEJICHHUSI; HAJIMUME ITPABOCO3HAHUS, SIKOJIOTHYECKOM
KYJIbTYpPbl; CHOCOOHOCTb CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInyHOCTHBIE PE3YNIBTATHI OCBOCHUS IIPEAMETA « XUMHUS» OTPAKAIOT
c(OPMHPOBAHHOCTH OIBITA TIO3HABATEIILHOW U MPAKTHUECKON ACATEIHHOCTH
oOyuaroluxcs B Ipoliecce peaan3anui 00pa3oBaTeIbHON JesITeNbHOCTH.
JIM4HOCTHBIE  pEe3yNbTaThl OCBOCHHUS HpeaMera «XUMHS»  OTPaxaroT CcHOPMUPOBAHHOCTH  OIMBITA
[M03HABATEJIbHOW U MIPAKTUYECKOM AESATEIbHOCTH

o0ydJaromuxcs B IpoIiecce peain3aui 00pa3oBaTeIbHON ESTETLHOCTH, B TOM YUCIIE B
YacTH:

1) rpax1aHCKOrO BOCIIMTAHUS:

0CO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH,
YBaXKEHMsI K 3aKOHY U IIPABOIIOPAIKY;

MPEACTABJICHUS O COLMAIbHBIX HOPMax U MpaBUjaX MEKINYHOCTHBIX OTHOUIEHUMN

B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON JEATEIbHOCTH MPU CO3JJaHUN YIEOHBIX
MIPOEKTOB, PEICHUH YY€OHBIX U MO3HABATEIbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX
SKCIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX TPU aHAJIKU3€ PA3IMYHbIX BUOB YU€OHOU e TEIbHOCTH;

2) NaTpUOTHYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAyYHOMY HaCJIEeINI0

OTCUYCCTBCHHOM XHNMHUU,

YBa)KEHHUS K MPOIIECCYy TBOPUECTBA B 00JaCTH TEOPUHU U MPAKTUYECKOTO

MIPUJIOKEHUSI XUMUHU, OCO3HAHUS TOT0, YTO JAHHBIE HAYKN €CTh PE3YJIbTAT IJIUTEIbHBIX
HaOII0IEHUH, KPOMOTIUBBIX IKCIIEPUMEHTATBHBIX IOMCKOB, IIOCTOSTHHOTO TPY/1a
YYEHBIX U IIPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUU U MOCIIEAYIOLIEM aHATN3E
MH(}OpPMaLIUHU O MEPEIOBBIX JOCTH)KEHUIX COBPEMEHHON OT€YECTBEHHOW XUMHUH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEICHMS;

CHOCOOHOCTH OIEHUBATh CUTYAIINH, CBI3aHHBIC C XUMUYECKUMHU SIBJICHUSMU,

Y IPUHHUMATh OCO3HAHHBIE PEIIEHNUs, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHbIE HOPMBI
U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE NMOBEAECHUE U MOCTYNIKM CBOMX TOBAPHILEH C IMO3UIINI
HPABCTBEHHBIX U ITPABOBBIX HOPM U € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

4) popMupoBaHUs KyIbTYPhI 3J0POBBS:

MOHMMAaHHMS LIEHHOCTEH 3J0POBOTO U OE3011aCHOTr0 00pa3a KU3HU, HEOOXOMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY
310POBBIO;



co0I0IeHHS TTpaBUII 0€301acHOro 00pAIeHNs C BeIIECTBAMU B OBITY,
MMOBCEHEBHOM KU3HHU, B TPYOBOM AEATEIbHOCTH;

MOHWMAaHHMsI LIEHHOCTH MPABUJI MHUBHIYaTbHOTO M KOJUIEKTUBHOT'O 6€30I1aCHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAOIIKX 30POBbIO U )KU3HU JIOCH;

OCO3HAaHUs NOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTpEOIEeHUS
QJIKOT0JI51, HAPKOTUKOB, KypeHUs);

5) Tpy1IOBOTO BOCIIUTAHUS:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKOM NEATEIbHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JEATEIBHOCTH;

YCTAaHOBKH HAa aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a]a4 COLUAIbHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY U3YUYEHHIO podeccil pa3IuyHOro poja, B TOM YHUCIIe
HAa OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUHU;

YBa)X€HUS K TPYAY, JIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUIYAJILHOM TPaeKTOPUH 00pa3oBaHus,
Oyayuieit nmpodeccun U peaanu3alnuy COOCTBEHHBIX KU3HEHHBIX MIJIAHOB € yYETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U TOTPEOHOCTEH
00I11eCTBA;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTHUYECKHU 11€1€CO00Pa3HOr0 OTHOLIEHHS K MPUPO/IE KaK UCTOUYHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMJIE;

MMOHUMAaHHUS II00ATBHOTO XapaKTepa HKOJIOTHYECKUX MPoOIeM, BIUSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM U COLIMATIBHOM Cpeibl;
OCO3HaHUs HEOOXOUMOCTH UCIIOIB30BaAHUS JOCTIXKEHUN XUMHUHU IS PEIICHUS
BOIIPOCOB PAIL[MOHAJILHOTO MTPUPOAOIOIB30BaAHNUS;

AKTUBHOT'O HEMPUATHS AEUCTBUH, IPUHOCALIUX BPEJl OKPYKaIOIIEH PUPOIHON
cpele, yMeHUs IPOrHO3UPOBaTh HEOJIAronpusTHbIE YKOJIOTUYECKUE TIOCTIEICTBUS
MpeANPUHUMAEMBbIX ACHCTBUN U IPEIOTBpalIaTh UX;

HaJIM4Us Pa3BUTOTO SKOJIOTMUECKOTIO MBILUICHHUS, YIKOJIOTHYECKOM KYIbTYpHI,

OIIbITA JIEATENBHOCTH 3KOJIOTMYECKON HAPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBAThCS
MU B TIO3HABaTEJIbHON, KOMMYHUKAaTUBHOM U COLIMATIBLHON MPaKTHKE, CTIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOSTH UEO0JIOTUU XeMohoouu;

7) HEHHOCTU HAYYHOT'O TO3HAHMUSI:

MHUPOBO33PEHNUs, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO P Pa3BUTHUS HAYKH U
OOIIECTBEHHO! MPAKTUKH;

MOHUMAaHM CHeNU(PUKY XMMUHU KaK HayKd, OCO3HaHUs €€ posid B GOPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU 1I€IOCTHOTO IIPEICTaBICHUS

00 OKpy»XarollleM MHUpe KaK O €IMHCTBE IPUPOIbI U YEeJIOBEKA, B TOZHAHUH MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;
yOeXIEHHOCTH B 0000 3HAUMMOCTH XUMHUU JJIS1 COBPEMEHHOMN IIUBUIIM3AIMU: B €€
I'YMaHUCTHYECKON HANpaBJIEHHOCTH U BaXKHOM POJIM B CO3/1aHUN HOBOW 0a3bl
MaTepHalbHON KYJIbTYpPBI, B PEIICHUH TTTO0ANBHBIX MPO0IeM YyCTOWYHBOTO Pa3BUTHUS
YEJIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKON, TTUIIEBON M IKOJIOTHIECKOM 0€301MacHOCTH,
B Pa3BUTHUU MEJIUIMHBI, 00ECIIEYeHUH YCIOBUM YCHEIIHOTO TPYIa H SKOJIOTHYECKU
KOM(DOPTHOM JKHM3HU Ka)KJ0TO YieHa OOlIeCcTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: IOHUMaHUS CYIIIHOCTH METO/I0B IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCHOIb30BaTh MOIydaeMble
3HaHUS JUISl aHAJIN3a U 0OBSCHEHUS SBJICHUN OKPYXKAIOILEro MUpa U MPOUCXOIAIINX
B HEM U3MEHEHUH, YMEHUS J1eJaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAayUHBIX
(aKTOB M MUMEIOIIUXCS JAHHBIX C IEIIBI0 TIOJIYUYEHUS TOCTOBEPHBIX BHIBOJIOB,;
CIOCOOHOCTH CaMOCTOSATEIBHO UCIIOJB30BAaTh XUMUYECKUE 3HAHUS JISl PELICHUS
mpo0JieM B pealibHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKON AEATENbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHIO 1 CaMOOOPa30BAHHUIO,
K AKTUBHOMY MOJYYE€HHUIO HOBBIX 3HAHUI MO XUMHUU B COOTBETCTBUU C )KU3HEHHBIMU
MOTPEOHOCTSAMHU;



MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3InUHbIX chepax mpodheccuoHaIbHON
TEATEIEHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHUS IIPOrpaMMBbI 110 XUMHUH Ha YPOBHE

cpenHero obmero 00pa3oBaHus BKIIOYAIOT:

3Ha4MMble Ui (GOPMHUPOBAHUS MUPOBO33PEHUS 00Y4AIOIIUXCS

MEXIUCIUIUTMHAPHBIE (MEKIPEIMETHBIC) O0IIEHAYYHbIE TOHATHUS, OTPAXKAIOLIHIE
LIEJIOCTHOCTh HAyYHOM KapTUHBI MUPA U CIEHU(PHUKY METOA0B IIO3HAHUS, UCIIOTIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusl, BELIECTBO, SJHEPIHs, ABJICHUE, IPOLIECC, CUCTEMA,
Hay4HbIl (akT, NPUHLMII, TUIOTE3da, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEI0BaHHUE,
U3MEpPEHUE, SKCIIEPUMEHT U JAPYTUE);

YHUBEpCaJbHblE YueOHbIE 1eHCTBUSI (II03HAaBATENIbHbIE, KOMMYHUKATUBHBIE,
perynasTHBHBIE), oOecrieunBaromue GopMupoBanue GyHKIIMOHATBHOW IPaMOTHOCTH U
COLMAJIbHOW KOMIIETEHIIUN 00yJaroIuXcs;

CTIIOCOOHOCTH 0OYYAIOUIMXCS HCIIOJIb30BaTh OCBOSHHBIE MEXKIUCIUILTMTHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAaHUS U YHUBEPCAIbHbIE yueOHbIe JeHCTBUS B IO3HABATEIbHON

Y COUMAIBHOMN MPAKTHKE.

MeranpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIaJICHHE YHUBEPCATIbHBIMU YU€OHBIMU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMU JICHCTBUSMHU.

[lo3HaBarenbHbIE YHUBEPCAJIbHBIE YUeOHBIE JEHCTBUS

ba3oBrie 1ormueckue IIGIZCTBH?I:

CaMOCTOSITENTLHO (POPMYITUPOBAThH M aKTyaIH3UPOBATh IPOOIIEMY, paccMaTpUBATh

€€ BCECTOPOHHE;

OTIPEETIATH 1eNU ACSITeNFHOCTH, 3aaBasi MapaMeTPhl K KPUTEPUH UX JTIOCTHXKEHUS,
COOTHOCHUTDH PE3YJIbTAThI ACATCIbHOCTH C TOCTABJICHHBIMU LCIIAMU;

MCIOJIb30BaTh MIPU OCBOCHUU 3HAHUN TMPUEMBI TIOTUYECKOTO MBIIIJICHHS: BBIACIATH
XapPaKTCPHBIC ITPU3HAKHN HOHITHHU U YCTaHAaBJIMBATb UX B3aUMOCBA3b, UCIIOJIB30BATh
COOTBETCTBYIOIINE TTOHATHUSA JUII OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHHIA;

BI)I6I/IpaTI) OCHOBAHUSA U KPUTCPHUU IJId KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX
peaxkuuii;

YCTaHaBJIMBAThL NPUYIHNHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU ABJICHUAMMU,
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHbBIC, IeIyKTUBHBIC, TI0 aHAJIIOTHUH),
BBISABJIATH 3aKOHOMEPHOCTHU U ITPOTHBOPECUHA B paCCMAaTPHUBACMBIX ABJICHUAX,
(GbopMynHUpOBaTh BHIBOJIBI M 3aKIIOYCHHUS,

IMPUMCEHATH B ITPOLECCE MO3HAHUA UCITOJIB3YEMBIC B XUMHUH CUMBOJINYCCKUC

(3HAKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJIEIbHBIE MPECTABICHUS — XUMUYECKHUI 3HAK
(cuMBOI) AJIeMEHTa, XUMUYeckas GopMylia, ypaBHEHUE XUMUYECKOW PEaKIuu —

MIPH PEIICHUN yUeOHBIX MO3HABATEIbHBIX U MPAKTUYECKHUX 3aJ1a4, TPUMEHSTh Ha3BaHHbBIC
MOZCIIBHBIC IPEACTABIICHUS JJIA BBIABIICHUA XAapPaKTCPHBIX ITPHU3HAKOB N3Yy4aCMbIX
BEIIECTB U XUMUYECKHIX PEaKIIHA.

bazoBeie nccnenoBaTeIbCKue IEHCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUH;
(bopMyIHpOBATH TETTU U 33]]a91 MCCIICIOBAHMUS, HCIIOJIb30BaTh MOCTABJICHHBIC

U CaMOCTOSITENTEHO c(hOpMYITHPOBAHHBIC BOMPOCH B KAUECTBE HHCTPYMEHTA MTO3HAHUS U
OCHOBBI IJIs1 (bOpMI/IpOBaHI/ISI THITIOTE3BI IO IMMPOBEPKE MPABHUIIBHOCTU BBICKA3bIBACMBIX
CY)KIEHUU;

BJIa/IETh HAaBBIKAMU CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U IMPOBEICHUS YUEHUYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHSI HAOMIOAATh 3a XO/I0M IpoIiecca,
CaMOCTOSATEIILHO TPOTHO3UPOBATH €r0 Pe3yNbTat, (HopMyaupoBaTh 0000IICHUS U
BBIBOJIbI OTHOCUTCIIBHO JOCTOBCPHOCTH PE3YJIbTATOB UCCIICAOBAHU A, COCTABIIATH

HaOJII0IeHuE,



00OCHOBAHHBIN OTYET O MPOETAaHHOM padoTe;

MPUOOpETaTh OMBIT YUCHUUECKOU UCCIIEA0BATEILCKON M MPOEKTHOMN JCSTEIHHOCTH,
MPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJ0B [TO3HAHUSI.

Pabora c uadopmarnmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MHPOPMAINH (HAy4YHO-TIOMYIIsIpHAas
JIUTEpaTypa XUMHUYECKOTO COJIEpyKaHMs, CIIpaBOYHBIE TOCOOUs, pecypcsl HTEepHEeTa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BUJIOB U (POPM MpeACTaBICHUS, KPUTUUECKU
OLIEHUBATH €€ JJOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTE;

(bopMyIHpOBATh 3aMPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IPU MOUCKE U 0TOOpE
nHpopManun, HeOOXOMMOM [T BBITIOJIHEHHUS YI€OHBIX 33/1a4 ONPEAeIEHHOTO THIIA;
MPUOOPETATH OIBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX

TEXHOJIOTUI U Pa3IMyYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (POPMY IMpeICcTaBICHHS HHPOPMALIHH
(cxembl, TpaduKy, TUArpaMMBbl, TAOIHIIBI, PUCYHKH U JIPYTHE);

MCIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPEJCTBA MPHU PadOTE ¢ XMMHUUYECKOI
nHpOpMaNKe: MPUMEHATh MEXIPEIMETHBIC (PU3HMUECKUEe U MAaTEeMaTHUECKUE) 3HAKUA U
CUMBOIIBI, hOpMYIIbl, a0OpPEBHATYPHI, HOMEHKIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAIbHbBIE YUEOHbIE IEHCTBU:

3aJjaBaTh BOIPOCHI 10 CYLIECTBY 00CYK1a€MOM TeMBI B XOZ€ JHajIora

W/WIIN TUCKYCCUH, BBICKA3bIBATh UAEH, OPMYIMPOBATH CBOU MPEITIOKCHHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEUI0KEHHON 3aja4u;

BBICTYIIATh C NPE3EHTALMEN PE3YJIBTATOB [TI03HABATEIIBHON JIEATEIbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH ITPY BBIIIOJHEHUU
XUMHUYECKOT0 IKCIIEPUMEHTA, PAKTUYECKOM pabOThI IO UCCIIEA0BAHUIO CBONCTB
M3y4aeMbIX BELIECTB, peajl3alui y4eOHOro NpoeKTa, 1 GopMyIupoBaTh BHIBOIbI
10 pe3yJbTaTaM POBEAEHHBIX UCCIIETOBAHNM ITyTEM COTIIACOBAHUS MTO3HUIIMM B XOJ€
o0CyXk/1eHUsI 1 00OMeHa MHEHHSIMH.

PerynstuBHbIe yHUBEpCaTbHBIC y4eOHbIE TEHCTBUS

CaMOCTOSITEITLHO IIAHUPOBATH M OCYIIECTBIISITH CBOIO 1103 TIO3HABATEIILHYIO
NesITeNIbHOCTD, ONpeesss e€ el U 3a7a4ui, KOHTPOJIUPOBATh U TI0 Mepe
HE00XO0IMMOCTH KOPPEKTUPOBATH MpeAIaraéMblii alrOpUT™ AEHCTBUM MTPH BBIOJIHEHUU
y4eOHBIX M UCCIIEeIOBATENIbCKUX 3a1a4, BEIOUpaTh Hanbomnee 3 PeKTUBHBIN ciocod
WX PEIICHUS ¢ yI4ETOM TOJTyUEHHUST HOBBIX 3HAHUH O BEIIECTBAX M XUMUIECCKHIX
peaKusx;

OCYIIECTBIISITH CAMOKOHTPOJIb JISATETHHOCTH Ha OCHOBE CaMOaHATN3a

1 CAMOOILICHKH.

[TpenMeTHBIC Pe3ybTAaThl OCBOCHUS TPOTPAMMBI IT0 XUMHUHN

Ha yrIyOJI€HHOM YpOBHE Ha YPOBHE CPETHET0 O0IIeT0 00pa30BaHUS BKIIOUAIOT
crierpuIecKue UIsl yaeOHOTo npeaMeTa « XUMHEs HaydHbIe 3HAHUS, YMCHHS U
CHOCOOBI IeHCTBUIN IO OCBOCHHUIO, MHTEPIIPETAIIMH U TPEOOPA30BAHUIO 3HAHUMN, BUIBI
JESATEILHOCTH I10 IMOJTYYCHHIO HOBOTO 3HAHUS Y MPUMEHEHHIO 3HAHUH B Pa3IUIHBIX
y4eOHBIX CHTYAIHsIX, & TAK)KE B PEalbHBIX KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX

C XUMHUEH.

MNPEAMETHBIE PE3YJIBTATBI

IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca OTPaXaroT:
c(hOpMUPOBAHHOCTH MPEACTABIECHUI: O MaTEpUaIbLHOM E€IMHCTBE MHPA,



3aKOHOMEPHOCTSIX U II03HABAEMOCTH SABJICHUM IIPUPOBI, O MECTE U 3HAYEHUHM XMMHUU B CUCTEME €CTECTBEHHBIX
HayK U €€ poiid B 00ECIIeYeHUH YCTOWYMBOIO pa3BUTHS,

B pEIICHUU MPOOIIEM IKOJIOTUIECKON, JHEPTEeTUUECKON U MUIIEBON OE30MacCHOCTH,

B Pa3BUTUU MEIHULUHBI, CO3JAHUH HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH,

B 00ECIIEYEHNH PAIMOHAIBHOTO MTPUPOIOTIONB30BaHUS, B (POPMHUPOBAHUHT
MHUPOBO33PEHUS U 001IeH KyJIbTyphl 4EJIOBEKA, a TAKKE IKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/10POBbIO U IIPUPOJHON CpEAE;

BJI/ICHAE CUCTEMON XMMHYECKUX 3HAHUM, KOTOpask BKIIIOYAECT: OCHOBOIIOJIAraroIIye
MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIJPO aTOMa, U30TOIIbI, JJIEKTPOHHAs: 000JI0UKa
aToma, s-, p-, d-aToMHbIE€ OpOUTaAJIN, OCHOBHOE U BO30YKAEHHOE COCTOSIHUSA aTOMa,
ruOpUIN3aIHst AaTOMHBIX OpOUTAJICH, HOH, MOJIEKYJIa, BAJICHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas CBA3b (KOBaJICHTHa,
MOHHAsl, METAJJIN4YECKasi, BOJOPOIHAS ), KpUCTAININYECKas pelIETKa, XUMUUECKas
peaxkuus, pacTBOP, JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLUALNS,
CTEIEHb JUCCOLMALUU, BOJIOPOAHBIN I10KA3aTellb, OKUCIUTENb, BOCCTAHOBUTEIIb,
TEIUIOBON YPPEKT XMMUUYECKON peaku, CKOPOCTb XUMUYECKOH peakiy, XUMUYECKOe
paBHOBECHE; TEOPUHU U 3aKOHBI (TEOPUS JIEKTPOIUTUYECKOM TUCCOLMALINH,
nepuoanueckuii 3akon /I.11. MenneneeBa, 3aK0OH COXpaHEHHUS MacChl BEIECTB, 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SJHEPTUU IIPU XUMAYECKUX PEAKLUX, 3aKOH IIOCTOSTHCTBA
COCTaBa BELIECTB, 3aKOH JEHCTBYIOIUX MAcC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK
XUMHHU, MUPOBO33pEHUYECKHE 3HAHUS, JIEKALIME B OCHOBE IIOHUMAHMS IPUYNHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUI; COBPEMEHHBIE IIPEJICTABICHUS O CTPOCHUH
BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX;
IIPEJICTABICHNS O MEXaHU3MAaX XUMUYECKUX PEAKLUM, TEPMOJIUHAMUYECKUX

Y KUHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHH,
pacTBOpax U AUCHEPCHBIX CUCTEMaX; (PaKTOJIOTHYECKHUE CBEIEHUS O CBOMCTBAX, COCTABE,
II0JIy4€HUHU U 0€30I1aCHOM HCII0JIb30BAHNU BaXKHEHILIMX HEOPraHUUYECKUX BEIIECTB B
OBITY M IIPAKTUYECKON JEATEIILHOCTU YEI0BEKa, OOLIMX HaYyYHbIX IPUHIIUIIAX
XUMHYECKOTO ITPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI: BBIABIATH XapaKTepHbIE MPU3HAKHU MTOHSITHH,
YCTaHABIIMBATh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSATHS

IIPY OIIMCAaHUM HEOPTraHMUYECKUX BEIIECTB U UX IIPEBPALCHUI;

c(OPMHUPOBAHHOCTh YMEHUS UCIOIb30BaTh XUMUYECKYIO CHUMBOJIMKY

111 COCTaBNIEHUs (POPMYJT BEIIECTB U YPAaBHEHUNH XMMUYECKUX pEaKIHid,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEJIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTH YMEHUS ONPEAEIATh BAJIEHTHOCTb U CTENEHb OKHUCIEHUS
XUMHUYECKHX 3JIEMEHTOB B CO€MHEHUSX, BUJ XUMUYECKOM CBSI3U (KOBAJIEHTHAsI, HOHHAs,
MeTaJlJIn4ecKasi, BOAOPOJIHAs ), TUIl KPUCTAJUIMUECKOMN perIETKN KOHKPETHOTO BEILECTBA;
Cc(OPMHPOBAHHOCTH YMEHUS OOBACHATH 3aBUCUMOCTh CBOMCTB BEIIECTB

OT BHJIa XUMUYECKOM CBSI3U U TUIA KPUCTAJUIMUECKOH perméTku, OOMEHHBII

U JIOHOPHO-aKIENTOPHBIH MEXaHU3Mbl 00pa30BaHMsS KOBAJEHTHOM CBsI3M; CHOPMHPOBAHHOCTH YMEHUH:
KJIaCCU(UIIUPOBATh: HEOPTAHUYECKUE BEIIECTBA

10 UX COCTaBYy, XMMHUYECKHUE PEAKLIUH 110 Pa3IMYHBIM MPU3HAKaM (YHCITY U COCTaBY
pearupyronux BelecTB, TEIIOBOMY 3P PEeKTy peakluu, 3MEHEHUIO CTeTeHen
OKHCJICHHS 3JIEMEHTOB, 00PaTUMOCTH, YYaCTHIO KaTaau3aTopa U Apyrue);
CaMOCTOSITENILHO BHIOMPATh OCHOBAHUS U KPUTEPHUH [T KilacCU(DUKAIMK U3ydaeMbIX
BEILECTB U XUMUYECKUX PEAKLIUN;

c(OPMHUPOBAHHOCTh YMEHUS PACKPBHIBATh CMBICI IEPHOJMUECKOT0 3aKOHA

JI.U. MenzeneeBa u 1IeMOHCTPUPOBAThH €T0 CUCTEMATH3UPYIONLYI0, OO BICHUTEIbHYIO U
MIPOTrHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh NEKTPOHHOE CTPOCHUE AaTOMOB U
MOHOB XMMHYECKHX 3JIEMEHTOB IIEPBOr0O—4eTBEPTOrO nepuonos Ilepunoanueckoit
cucremsl .. Menneneesa, UCIIOIb3ys IOHATHS «IHEPTETUYECKUE YPOBHUY,
«QHEepPreTu4ecKue NoJypOBHUY, «S-, p-, d-aTOMHbIE OpOUTAINY», KOCHOBHOE U
BO30YXJIEHHOE SHEPTreTUYECKHE COCTOSHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH



M3MEHEHHS CBOMCTB XMMUYECKUX JIEMEHTOB U X COCIMHEHMI 110 IepruoaM U TpyInam
[Tepuonnueckoit cucremsl [I.1. MeHnaeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOCHHSI UX JIEKTPOHHBIX 000JI0UEK;

c(OpPMUPOBAHHOCTh YMEHUI: XapaKTEpU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBA BELIECTB Pa3IMYHbIX KJIACCOB, IOATBEPHKAATH CYLIECTBOBAHUE €HETUUECKOMN
CBSI3M M@Ky HEOPTaHUYECKUMU BEIIECTBAMH C TOMOIIbIO ypaBHEHUI
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

chOpPMUPOBAHHOCTh ~ yYMEHHUS  PACKpbIBaTh  CYIIHOCTb:  OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX  pPEaKIIMi
MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OajiaHCca ITHX

peaxkuuii; peakiuii HOHHOro oOMeHa MyTEM COCTaBICHUS MX MOJHBIX U COKPAIIEHHBIX
MOHHBIX YpPaBHEHHI; peakinii THIPOIIN3a; Peakuii KOMIUIEKCOOOpa30BaHHs

(Ha mpuMepe THIPOKCOKOMIUIEKCOB LIMHKA U AFOMHUHUS);

c(OPMHPOBAHHOCTH YMEHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakuuii ¢ y4€ToM MX SHEPreTUUECKUX XapaKTePUCTHK, XapaKTep U3MEHEHHs CKOPOCTH
XUMUYECKOH peaKkIuy B 3aBUCUMOCTH OT Pa3IMYHbIX (DaKTOPOB, a TAKIKE XapaKTep
CMEILIEHUsI XUMHUYECKOT0 PABHOBECHS MOJT BIMSHUEM BHEIIHUX BO31EUCTBUHN (IIPUHIUIT
Jle llarenwe);

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUUECKHUE PEAKIUH, JIe)KAIIUE

B OCHOBE IPOMBIIUICHHOTO TOJTYYEHHUSI CEPHOM KUCIIOTHI, aMMHaKa, O0IIKMe HayYHbIE PUHIUIIBI XUMHUIECKUX
MIPOM3BO/ICTB; 11€JIeCO00Pa3HOCTh TPUMEHEHUS

HEOPTraHMYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS
PHUCK-TIONB3a;

c(OPMHPOBAHHOCTH BIIAJICHUS CUCTEMOW 3HAHUI O METOJIaX HAYYHOTO TIO3HAHUS
SIBIIGHUW TIPUPOJIbI — HAOIIOCHHE, U3MEPEHHE, MOICTUPOBAHUE, SKCIIEPUMEHT
(peasbHBIN ¥ MBICTICHHBIH ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, yMEHUS IPUMEHSATh
9TH 3HAHUS MPU IKCIIEPUMEHTAIILHOM HCCIIE0OBAHUHN BEIIECTB U 11 00BICHEHUS
XUMHAYECKHX SIBICHUH, UMEIOINX MECTO B IIPUPOJIE, MPAKTHUECKON ACITEITHHOCTH
YeN0BeKa U B TIOBCETHEBHOM JKU3HU;

c(OPMHPOBAHHOCTH YMEHHUS BBISIBIISTH B3aUMOCBS3h XUMHUECKIX 3HAHHHA

C MIOHATUSAMH U MPEJCTABICHUSAMHU APYIHX €CTECTBEHHO-HAYUHBIX NPEIMETOB A5 Ooee
OCO3HAHHOT'O IOHUMaHUs MaTepUaIbHOIO €AMHCTBA MUDA;

c(OPMHPOBAHHOCTH YMEHUS MPOBOANUTH PACUETHI: C UCIOIb30BAaHUEM TOHATHH
«MaccoBas J10JIsI BELIECTBA B PACTBOPE» U «MOJIIpHAsl KOHIIEHTPAIIHs»; MAacChl BELIECTBa
i 00bEMa ra3a o M3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe I 00BEMY OJTHOTO

U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB; TEIUIOBOTO 3(heKTa peakliuu; 3HaYCHUS
BOZOPOJHOTO IOKAa3aTelsl paCTBOPOB KUCJIOT U IEI0YEHN ¢ U3BECTHOM CTENIEHBIO
JUCCOITMAITMH; MacChl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIU OJTHO
U3 UCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONPENEIEHHON MAaCCOBOM 0JIeH
pacTBOPEHHOTO BELIECTBA UJIU 1aHO B U30BITKE (MMEET MPUMECH ); AOJIH BBIXOJA
MPOAYKTa peakiiu; 0ObEMHBIX OTHOILICHHU T'a30B;

c(OpPMHUPOBAHHOCTh YMEHUI: CAMOCTOATEIBHO MJIAHUPOBATh U TPOBOJAUTH

XUMHUYECKHI SKCIIEPUMEHT (TPOBEJICHNE PeaKLUii HOHHOTO 0OMEHa, MOATBEPKICHHUE
KauyeCTBEHHOI'0 COCTaBa HEOPTraHMYECKHUX BEIIECTB, ONpeeNIEHUE Cpeibl PACTBOPOB
BEIIIECTB C MOMOIIIbIO HHAUKATOPOB, N3YUYE€HUE BIUSHUS Pa3InYHbIX (PaKTOPOB

Ha CKOPOCTbh XUMUYECKON PEaKIINH, pellieHNe SKCIIePUMEHTANbHbIX 3a/1a4 110 TEMaM
«Mertamibsl» 1 «HemeTtans») ¢ co0Ir01eHuEM MTpaBHIl 0€30IaCHOT0 0OpaleHHs

C BeIlleCTBaMU U JIabopaTOpHBIM 000py0BaHuEM, (OPMYIUPOBATH LENb UCCIIEI0BaHUS,
MPEJCTABIATH B Pa3INYHON (popMe pe3ysbTaThl 3KCIIEPUMEHTA, aHATU3UPOBATh

U OLIEHHBAThH UX JIOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTh YMEHHI: COOIIOIATh MPaBHIIA MOJIb30BAHUS XUMHUECKON

MOCY/I0H ¥ JIa0OPaTOPHBIM 00OPYIOBaHHEM, OOPAIIICHHSI C BEIIECTBAMHU B COOTBETCTBUU
C UHCTPYKIMSIMU IO BBITMOJIHEHHUIO TAOOPAaTOPHBIX XMMUYECKHUX OIBITOB, YKOJIOTHYECKU
11e1eco00pa3HOro MOBEACHUS B ObITY U TPYIOBOU JAESATENbHOCTH B LIETSAX COXPAHEHHS
CBOETO 3/10POBbsl, OKPYXKAIOLIEH IPUPOJHON Cpeabl U JOCTHKEHUS €€ YCTOMYMBOTO
Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCUYECKOTO JIEHCTBUS HA JKUBBIE OPTaHU3MBbI
onpeeaEHHbIX HEOPraHUYECKUX BEIECTB, TOHUMAs cMbIci nokazatens [IIK;



c(hOPMUPOBAHHOCTh YMEHUI: OCYIIECTBIIATH IIeTICHATIPABICHHBIH MTOUCK
XUMHUYECKON MH(POPMAIUH B pAa3IMYHBIX HCTOUHUKAX (HayuyHas U y4eOHO-Hay4yHas
TUTepaTypa, CpeacTBa MaccoBoii nHGopmanuu, IHTepHET U Ipyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMUYECKYIO0 HH(OPMALINIO, TTepepadaThiBaTh €€ U NCIOJIB30BaTh
B COOTBETCTBHUU C IIOCTABJICHHON y4eOHOI 3a1aueii.

TemaTuuyeckoe NJIAHUPOBAHUE

Ne | Conepxanue (pa3aesnbl, TEMbI) Komaaectso
4acoB

Beenenne. Teopernueckue 0CHOBbI XUMMH. 24

1 Crpoenue atoma. [lepuoandeckas cuctemMa XuMU4YeCKux 3ieMeHToB J[. M. >
Meneneesa.

2 Buapl xumudeckoi cBsi3u. TUIl KpUCTAJUIMYECKON PEIIETKH. 2

3 XUMHYECKUE CBOWCTBA U CIIOCOOBI MOTYUYEHHSI CJI0KHBIX HEOPTaHUYECKUX 3
BEIIIECTB — OKCUJOB, KUCJIOT, OCHOBAHMH, COJIEH.
CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB. XUMHUUYECKOE

4 paBHOBecue. CMelleHe XUMHUUECKOTO paBHOBECHS 1101 IEMCTBUEM pa3JIUUHbIX | 4
(bakTopoB.

5 DNEKTpOIUTHYECKas qucconuanus. Peakiium noHHOro ooMeHa. 2

6 Peakiinm oKHCIMTEIBHO-BOCCTAHOBUTENBHBIE. 2

7 I'unponu3 coneit. COBMECTHBIN THAPOIIN3 COJICH U OMHAPHBIX COSTMHCHHMA 2

8 DNEKTPOJIN3 PACIIIIABOB U PACTBOPOB (COJIEH, MIET0YeH, KHCIIOT). 2
Tema 2. Heoprannueckasi Xumus. 18

9 XapakTepHble XUMUYECKUE CBOMCTBA IPOCTHIX U CIOKHBIX BEIIECTB AIEMEHTOB 4
7 rpynnsl [lepuoanyeckon cucremsl JI.M. Menneneesa

10 XapakTepHble XUMHUYECKHE CBOWCTBA IPOCTHIX U CIOKHBIX BEIIECTB AIEMEHTOB 4
6 rpynnsl Ilepunoanueckoit cucremsl /.M. Menneneesa

1 XapakTepHble XUMHUYECKHE CBOMCTBA IMPOCTHIX U CIOKHBIX BEIIECTB AIEMEHTOB 4
5 rpynnsl [lepuoanyeckon cucremsl JI.M. Menneneesa

12 XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOYKHBIX BEIIECTB AIEMEHTOB ’
4 rpynnel [lepuoanueckoii cuctemsl .M. MenneneeBa

13 XapakTepHbIE XUMUYECKUE CBOMCTBA IIEJIOYHBIX U IIEI0YHO-3EMEIbHBIX )
METaJIJIOB

14 | XapaktepHble XMMHUYECKHE CBOMCTBA AJIIOMUHMS, JKeJIe3a, XpOMa, MapraHiia 2
Tema 4. Opranuyeckasi XuMHsl. 18
Teopust cTpoeHust opraHuuecKux coequHeHnit. Knaccudukanus oprannueckux

15 | BemectB. HoMeHKIIaTypa opraHMuecKrx BEIIEeCTB (TpUBHUAIbHAS U 2
MeXayHapoaHast). Buasl uzomepun. Tumnsl ruOpun3au.

16 | XapakTtepHble XHMHUYECKHE CBOMCTBA aJTKAHOB, IUKJIOATKAHOB. 2

17 | XapakTepHble XMMHUECKHE CBOMCTBA aJIKEHOB, aJIKHUHOB, AJIKAIUEHOB 2

18 | XapakTepHble XMMUYECKHE CBOMCTBA O€H30J1a i €0 TOMOJIOTOB. 2

19 XapakTepHble XUMHUYECKIE CBONCTBA MPEEIbHBIX OJHOATOMHBIX U >
MHOT'0aTOMHBIX CIIUPTOB, (heHoa.

20 XapakTepHble XUMUYECKIE CBONCTBA alIbJIErHJI0B, MPEAEIbHBIX KapOOHOBBIX 4
KHCJIOT, CIOXHBIX 2pupoB. JKHUpHI, yrIeBOIbl.

71 XapakTepHble XUMUYECKHE CBONCTBA a30TCOAEPKAIIUX OPTraHUYECKUX >
COEJMHEHUI: aMUHOB ¥ aMMHOKHUCIIOT. [lenTuapl, GenKku.

22 | HaxoxxneHne MoseKyIsipHOr (hopMyJTbl BEIIECTBA. 2
Tema 4. MeToabl HO3HAHUSA B XHMHH. XUMHSA U KU3Hb. 8

23 KauecTBenHbIe peakiu Ha HEOPraHHYECKHE BELIECTBA H MOHBI. KauecTtBeHHbIE ’
pEeaKLMy OPraHUYECKUX COEIMHEHUH.

24 | Ob6ue Hay4yHbIC IPUHLIMITBEI XMMUYECKOTO IIPOU3BOJICTBA (HAa IPUMEpE 2




IIPOMBIIIIEHHOTO OJYYEHUsI aMMHAKa,CEPHOM KUCIIOThI, METAHOJA).

TernnoBoit >ddexr xummuueckod peakuuu. PacueTsl TemyoBoro sddexra

25 2
peakIyu.
Bolunicnenne  Macchl  pacTBOPEHHOI'O — BEIIECTBA,  COZEpXAIIerocs B
26 | ompenmeneHHON Macce pacTBOpa C W3BECTHOW MacCOBOW JOJICH; BBIYMCIICHUE | 2
MacCOBOM J0JIM BELIECTBA B pacTBOPE.
Tema 5. [lpakTukym 20
27 Pemienne BonpocoB o001l U HeOpraHu4eckoil XuMuu TunoBoro tecra EI'D mo >
XUMUHU
28 | PemeHue BonpocoB opraHM4eckor XxuMuu tunosoro tecra EI'D no xumuun 2
30 | Pemenue tunosoro tecra EI'D no xumun 16
Uroro 88
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