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HOACHUTEJBHASA 3AIINCKA
Pabouast nmporpamMmma no npoduiIbHOMY 3JIEKTUBHOMY KYypCy «YAUBUTEIBHBIA MUP

OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX peakuuil» Ha ocHOBe denepaibHOr0 3aKOHA OT

29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepamumny, TpeOOBaHUN K

pe3ynbTaTaM OocBoeHUs (enepaibHOM 00pa3oBaTEIbHOM MPOrpaMMbl CPEIHETO OOIIEro

obpazoBanusi(®OIl  COQO), mnpencraBieHHbix B DenepanbHOM TOCYIapPCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konmenmuu mnpenojaBaHus y4eOHOTO
npeaMera «XuMus» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoin ®Penepanuu,
peaM3yIoNMX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAaMMbl, MU OCHOBHBIX MOJOKEHUH

«Ctpareruu pa3sutusi Boctiutanusi B Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga»

(Pacnopstxenne IlpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.), Ilporpammsl

AIIEKTUBHOTO Kypca «Y IUBUTENbHBIA MUP OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNY.

T.B. babaeBoii, B cOOpHHKE 3JEKTUBHBIX KypcoB «Xumus. 10-11 knacce»/aBr.-coct. B.E.

Mopo3zoB. — Boarorpan: Yuurens, 2007, Ilonoxenuss o dopmax, MepUOAUYHOCTH U

NOPSAJIKE  TEKYIIEro KOHTPOJS  YCIIEBAEMOCTHM W IPOMEKYTOYHOM  aTTECTALMH

00y4aromuxcsi ToCyAapCTBEHHOTO OIO/PKETHOTO 00I111€00pa30BaTENIbHOIO  YUPEKICHHUS

Camapckoii obactu cpeaHeit 001eo0pa3oBaTesibHON MKOJIbI «O0pa3oBaTEIbHBIN LICHTP)»

n.1.7. Pormmnackuit MyHuunansHoro paiona Bomkckuit Camapckoii o6mactu, [onoxkenus

0 paboueil mporpaMMe MO y4eOHOMY HPEAMETY, KypCy, MOAYIIO U TEMaTHYECKOMY

(MOypoYHOMY) MJIAaHUPOBAHUIO B FOCYAAPCTBEHHOM OIOKETHOM 00111€00pa30oBaTeIbHOM

yupexaeHun  Camapckoil — obimacth  cpeaHed  o0mieoOpa3oBaTENbHOM — IIKOJIE

«O0pa3oBarenpHblil UEHTp» I.I.T. PomuMHCKHMII MyHUIIMOAIbHOTO pailoHa Bomkckuid

Camapckoit obsacTu.

Pabouass mporpamma Kypca «YIUBHUTEIbHBIA MHUpP OKHCIUTEIbHO-BOCCTAHOBHUTENIbHBIX

peakiuii»y s cpeHel MIKOJIbI TpeaHa3HaueHa A1 oOy4daromuxces 11 KiaccoB, KOTOpbIE

U3YYaroT WM YK€ U3YyYMIM CUCTEMATUYECKUN KypC OpraHUYeCKON XMMHH U BIAICIOIINX

JNOCTATOYHBIMM 3HAHUSIMU O CTPOEHUU CBOMCTBAaX OPTaHMYECKUX BEILECTB.

Ieaun Kkypca:

e cHuCTeMaTHU3alMs U YriIyOJieHHe 3HaHMM OOy4arouIuXcs O CYIIHOCTH OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX IPOLIECCOB, UX POJM B NPHUPOAEC M MPAKTUUYECKOM 3HAYEHUU; O
BAKHEUIIUX OKHUCIHUTENSX M BOCCTAHOBHUTENAX, O BIMSHUM CpEIbl HAa XapakTep
npotekanus OBP;

e yrioyOneHue 3HaHUM o kinaccupukauuu OBP, KOIMYECTBEHHBIX XapaKTEPUCTHKAX
JAHHBIX MPOLIECCOB, O raJIbBAHUYECKOM AJIEMEHTE;

e (dopmupoBaHue yMeHHH cocTaBisaTh ypaBHeHuss OBP ¢ wucnonp3oBanmeMm metona
JJIGKTPOHHO-MOHHOTO  OanmaHca  (MeToJ — MOJypeakuuil), pa3BUTHE  HAaBBIKOB
UCIIOJIb30BaHUsI METO/1a AJIEKTPOHHOTO OajaHca sl pelIeHusl pa3IMuHbIX TUIIOB 3a/1a4
MOBBILIEHHOTO YPOBHS CJI0KHOCTH ¢ Ucnojib3oBaHreM OBP;

® Co3JaHuME yCIOBMM mig  (GOpMHUpPOBAaHUS M Pa3BUTUA Yy  OOyYarolUXcCs
WHTEJUIEKTYaJbHbIX M MPAKTHYECKUX YMEHHM, TBOPUYECKHX CIOCOOHOCTEW, YMEHHUS
CaMOCTOATENbHO NPUOOPETATh U IPUMEHSATH 3HAHUS.

Kypc npeanaznaden aiis odydarontuxcs 11 kmaccos. Beero 34 yaca.

Nzydyenne mnpodUIbHOTO 3IEKTUBHOTO Kypca «YAUBUTEIbHBIM MHpP OKHUCIUTEIBHO-

BOCCTAHOBUTENBHBIX PEAKIHMI» TNpeanojiaraeT peadu3aluilo TakuX OOHIMX —Iiesei

XUMHUYECKOTO 00pa30BaHUs, KaK:



® OCBOCHHE CHCTEMbl 3HAHWW, JIEKAIIUX B OCHOBE XMMHYECKOW COCTABJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (PyHJaMEHTAJIbHBIX MOHSATUN, 3aKOHOB H
TEOpU XMMHUHU, COBPEMEHHBIX MPEACTABICHUA O CTPOCHUU BEIlECTBA HA Pa3HBIX
YPOBHSIX;

e (dopmupoBaHue y 0OOydYarOIIMXCSd OCO3HAHHOTO TMOHHUMAHHS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMUYCCKUX 3HAHWH 11 OOBSCHEHUS KITIOYEBBIX WIEH W TpoOseM
COBPEMECHHOU XUMUH, I OOBSICHEHUS W TPOTHO3UPOBAHMSI SIBJICHUHN, HMEIOITUX
€CTECTBEHHO-HAYYHYIO IPUPOY;

e yrayOJeHue MpEeCTaBICHUN O HAYYHBIX METOJIaX IMMO3HAHWS, HEOOXOMUMBIX JIJIS
NpUOOpPETEeHUs] YMEHUW OpPUEHTUPOBATHCSA B MHUPE BEUIECTB M OOBSICHEHUS
XUMUYECKUX SBJIICHUW, MMEIONMX MECTO B TpPHUPOAE, B MNPAKTUUECKOU
JeSATETLHOCTH U MTOBCETHEBHOM KU3HHU.

B mnane peanu3zanuu mepBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAIOIMIMX (YHKIIHIMA
LEJIOCTHOM CHCTEMBI CpEJHEro OoO0mero oOpa3oBaHUS IMPU HM3YYEHHH MPOQPUIBHOIO
AJIEKTUBHOTO Kypca, KaK U Kypca XMMHUHU Ha YTITyOJEHHOM YPOBHE 0COOYIO aKTyaIbHOCTD
MPUOOPETAIOT TaKKUE 1IN U 3a]]a9H, KaK:

® BOCIHUTaHHWE YOCKAEHHOCTH B IMO3HABAEMOCTH SIBIICHUW TPUPOJIBI, YBAXKEHUSI K
MpolIecCy TBOPYECTBA B 00JIACTH TEOPETHUUECKUX U MPUKIIATHBIX UCCIICIOBaHUN B
XUMHUH, (OPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU;

® pa3BUTHE MOTHBAIMU K O0OYyYEHUIO U TIO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOCHUS 0OIIEUCIIOBEUECKHX IIEHHOCTEH;

® pa3BUTHE IIO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYaJIbHBIX W TBOPYECKHX
criocoOHocTe oOydaronuxcs, GOPMUPOBAHKUE Y HUX CO3HATEIILHOTO OTHOIICHUS
K caM00Opa30BaHWI0 M HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCIICITHOMN
npodeccCMoOHabHOM W OOIIECTBEHHOM  JESATEIBHOCTH,  OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBbIO M OTPEOHOCTH B 3JI0POBOM 00pa3e KU3HHU.

COJEPKAHUE OBYYEHHSI IPO®HJIBHOIO JJEKTUBHOIO KYPCA
«YAUBUTEJBHBIA MHP OKUCJIUTEJIBHO-BOCCTAHOBUTEJIBHBIX
PEAKIIAI»

BBoaHoe 3aHATHE. 3HAKOMCTBO € LESIMM M 3aJadyaMH Kypca, €ro CTpyKTypou. Teopwus
OBP (moBropenre M 0000IIEHHE paHEEe H3YYEHHOrO B 00s3aTEIbHOM Kypce XHUMHUU
MaTepuana).

BaxHenime BOCCTAHOBUTENA U OKUCIIATEIH.

AnroputM coctaBienus ypaBaenuid OBP MeTonoM anekTpoHHOro 6ananca.
Knaccudukanus oKucauTenbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Hcnonp3oBanne MeTo1a dIEKTPOHHOTO OanaHca aiis coctaBieHust OBP

. MEXKMOJIEKYJIIPHOTO OKUCJIEHUS-BOCCTAHOBIICHHUS],
. BHYTPHUMOJIEKYJISIPHOTO OKUCIIEHHUSI-BOCCTAHOBIICHUS;
. JUCIPONOPLIMOHUPOBAHUS;

. CONPONOPLIMOHUPOBAHMUS.

o OBP ¢ HeCKOIBKMMH OKHCIIMTEIISIMU HJIM BOCCTAHOBHUTEIISIMH.



OKUCANTENBLHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA MEPOKCHIA BOJIOPOA.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA IraJIOT€HOB U UX COCUHEHHIA.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA CEPHOM KHCIIOTHI M COCIMHEHUIN CEPHI.
OkuCIUTENBHBIE CBOMCTBA COCIMHEHUH a30Ta U a30THOU KUCIIOTHI.

BoccraHoBuTENbHBIE CBOWCTBA METAJIJIOB.

DJIEKTPOXUMHUYECKUA  PSAJ  HANPSOKEHUW  METAUIOB. XHMHUYECKHE  pEakuud B
raJlbBAHMYECKUX AJIEMEHTAaX. | allbBAaHUYECKHUE DIIEMEHTBI, IPUMEHSAEMbIE B JKU3HU.
Koppo3us MeTamioB Kak OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC.

[lonyuyeHne MeTauIoB KaK OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIN IIPOLIECC.

ONEeKTpoNM3  pacIUIaBOB M pPacTBOPOB  BJIEKTPOJIUTOB  KaK  OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIN IIpoLiecc. YnpaxHeHus. [[pumenenne anexkrponusa.

DIIEKTPOJIN3. 3a/1a4r PA3JINYHBIX TUIIOB U YPOBHEU CIIOKHOCTHU.
OKHCIUTETPHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEIMHEHUI XpOMa B Pa3IUUHbIX CPEIaX.
OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA COEIMHEHMM MapraHia B Ppas3JIMYHBIX
cpenax.

Pemrenne sxcriepuMeHTanbpHBIX 3a/1a4 ¢ ucnoib3oBanrneM OBP Heoprannueckux BEIECTB.
3ajaun pas3IMYHBIX THUIIOB M YPOBHEH CIOXKHOCTM Ha nporekanue OBP ¢ ydactuem
HEOPTraHWYECKUX BELIECTB.

OBP c yuactem yrieBoJ10po/ioB.

OBP c yuactrem cuupToB, aabAETUI0B U KETOHOB.

OBP c yuactriem KapOOHOBBIX KUCJIOT, YIJIEBOJIOB.

Hcnonp30BaHne MeTOJa MOJIypeakUUi i cocTaBiieHMs ypaBHeHuid OBP ¢ ywdactnem
OpraHUYECKUX BEUIECTB.

Pemienne skcrnepuMeHTANBHBIX 33/1a4 ¢ ucnoiab3oBanneM OBP oprannyeckux BeecTs.
OKHCIUTETbHO-BOCCTAHOBUTEBHBIE MPOLECCHI B )KUBOM MTPUPOJIE.

Hrtorosoe 3ansTue.

[JIAHUPYEMBIE ~ PE3VJIBTATBI ~ OCBOEHUSI  ITPOTPAMMBI  TIO
MMPOGWIBHOMY  DJIEKTUBHOMY KYPCY  «VAUBUTEJBHBIL  MUP
OKHUCJIUTEJIBHO-BOCCTAHOBUTEJIBHBIX PEAKIININ»

(COCTABJIEHBI HA OCHOBE IUIAHMUPYEMBIX PE3VJILTATOB OCBOEHUSI
ITPOI'PAMMBI IO XUMUU HA YTJIYBJIEHHOM YPOBHE CPEJHETO OBIIEI'O
OBPA30BAHUS)

JIMYHOCTHBIE PE3YJIbBTATbBI

B coOTBETCTBUU C CUCTEMHO-ACSATEILHOCTHBIM MOJIX0JA0M B CTPYKTYpPE JTUUYHOCTHBIX
pe3ynbTaTOB OCBOCHHUS MpeaMera «XUMUsS» Ha YPOBHE CpeIHero oOuiero oOpa3oBaHUs
BBIJICJICHBI  CIEAYIOIIHUE COCTaBIIAIONIME: OCO3HAHUE OOYyYalolMMHUCS POCCUHUCKOU
TPaXIaHCKOM UIAEHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPE/ICICHHNI0; HAJIMYMe MOTHBAIMM K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH
0o0ydJaronmmxcsi pyKOBOACTBOBATLCS MPHUHATHIMH B OOIIECTBE MpaBUIAMHU M HOPMaMU
MOBEICHUS; HAJIMYHUE MPABOCO3HAHUS, YKOJOTHIYECKON KYJIbTYpPBI; CIIOCOOHOCTh CTaBUTH
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBbI.



JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XUMHUS»  OTpPa)XaroT
c(hOpMUPOBAHHOCTh  OMbITA  TO3HABATENBHOM M  MPAKTUYECKOW  JESATEIHHOCTU
oOyyJarouuxcs B mpolecce peajim3auy o0pa3oBaTeIbHON NeITeTbHOCTH.

JInyHOCTHBIE ~ pe3ynbTaThl  OCBOEHUA  OpeaMeTa  «XUMHS»  OTPaXKarT
c(hOpMUPOBAHHOCTh  OMbITA  TO3HABATEIBHOM M  MPAKTUYECKOW  JESATEIHHOCTU
oOyyJaronuxcsi B Mpoliecce peanusaiiuy o0pa3oBaTeNbHON ASSTENbHOCTH, B TOM YHUCIE B
YacCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS OOYYAIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IpaB M OO0S3aHHOCTEW,
YBaXKEHUS K 3aKOHY U MIPABONOPAJIKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMaxX W MpaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH NPH CO3JAaHHM Y4YEOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATEIbHBIX 3aJ]a4, BBIMOJHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHWUMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYEOHON JESTEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACIEIUIO0 OT€YECTBEHHOU
XUMUU;

YBaXXEHUS K IPOLECCY TBOPUYECTBA B 00JIACTH TEOPUU U MIPAKTUYECKOTO MPUITIOKEHUS
XUMUH, OCO3HAHUS TOTO, YTO JAHHBbIE HAYKH €CTh PEe3ylbTaT UIMTEJbHBIX HAOIOICHUIA,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca U TO3HABATEIbHBIX MOTHUBOB B IOJYYEHUU M TMOCIEAYIOLIEM aHaIU3e
uH(pOpMAaIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallMM, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJECHUE U IOCTYNKHA CBOMX TOBApHILEH C MO3ULUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB,;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHWMAaHMS IIEHHOCTEN 3JI0pOBOTO M Oe30macHOro obOpasa >KU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOUIEHUSI K COOCTBEHHOMY (DU3NYECKOMY U MICUXUYECKOMY 370POBBIO;

coONtofieHns TpaBuwil Oe3omacHOro oOpallleHuss ¢ BeUeCTBaMH B OBITY,
IIOBCEJHEBHOM XU3HU, B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHUSI LUEHHOCTH MPaBWJI WHIUBUIYAIbHOTO U KOJUIEKTUBHOIO 0O€30MacHOTO
MOBEACHUS B CUTYAILUSIX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JHOJEH;

OCO3HAHMS TIOCICACTBUI W HENPHUATHS BPEIHBIX MPUBBIUCK (YHOTpEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKON IS TEbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACATEIbHOCTH;



YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 33Jlady COLMAIbHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YeHHUIO Tpodeccuil pa3iuyHOro pojia, B TOM YUCTE
Ha OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUHN IO XUMUH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U Pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBHUIYyaJIbHOW TPACKTOPUU OOpa3oBaHUs,
Oynymei mnpodeccud W pean3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUU, MHTEPECOB U MOTPEOHOCTEH 00IIEeCTBa;

6) 3K0JIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTMYECKU  11eJIeCO00pa3HOTO  OTHOIICHUS K TMPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAHUSl  TJIOOAJIBHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM,  BIMSHUSA
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUS JOCTHIKEHUNW XUMHUHU IS PEIICHHUS
BOIIPOCOB PAI[MOHAIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEMPUATHS JEHUCTBHUM, MPUHOCAIIUX BPEN OKPYXKAIOLIEH NPUPOTHON
cpene, YMEHHs MPOTHO3UPOBATh HEOJArONMPHUSTHBIE HKOJIOTHYECKUE TIOCIEACTBUS
NpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPALIATH UX;

HaJM4yusl Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYpPHI, OIbITA
JEATEIIBHOCTH JKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBAaTHCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON W COIMAJIbHOW MPaKTHUKE, CIIOCOOHOCTH U YMEHHS
aKTUBHO MIPOTUBOCTOSITH UIEOJIOTUU XeMOhoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKU U
0OILIECTBEHHON TPAKTUKH;

MOHUMAaHUS ClelM(PUKU XUMUU KaK HayKd, OCO3HaHHS €€ posid B (GOPMUPOBAHUU
pPallMOHANIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU I1IEJIOCTHOTO TMPEJCTaBICHUs 00
OKpYXKalollleM MUPE KaK O €IUHCTBE IMPUPOJbl U YEJIOBEKAa, B IMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUU IPOOIeM COXpPAHEHHS PUPOTHOTO PAaBHOBECHS;

yOEeKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJISi COBPEMEHHOW ITUBUIIU3AIINU: B €€
TYMaHUCTUYECKOW HANpaBICHHOCTH UM BAXXHOW POJM B CO3JIaHUM HOBOM 0asbl
MaTepUaNTbHOU KYJIBTYPhI, B PEIICHUH TI00aTbHBIX MPOOJIEM YCTONYHBOTO Pa3BUTHUS
YEeJI0BEUYCSCTBA — CHIPHEBOM, SHEPIreTUUSCKOM, MUIIIEBON 1 SKOJIOTMYECKON 0€30IMacHOCTH, B
Pa3BUTUM MEJULMHBI, OOECIEUCHUH YCJIOBUN YCICIIHOTO TpyJa M OSKOJOTHMYECKU
KOM(OPTHOM KU3HU KaXKI0TO YJIeHa O0IIEeCTBa;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHHUMAHUS CYIIHOCTH METOJIOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BATh MOJy4YaeMble 3HAHUS
JUIS aHaju3a W OOBSCHEHUS SIBIICHUM OKPYXAIOIIero MUpa U MPOUCXOIAIUX B HEM
W3MEHEHUM, yMEHHUs JieraTh 0OOCHOBAHHBIC 3aKJIIOUCHMS] HA OCHOBE HAy4YHBIX (PAKTOB U
MMEIOUIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIh30BaTh XMUMHYECKUE 3HAHUS U1 PEIICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKOM IeSITEIbHOCTH;



TOTOBHOCTU U CIIOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPa30BaHHUIO, K
AKTUBHOMY TIOJIyYE€HHIO HOBBIX 3HAHUH 1O XUMHH B COOTBETCTBHHM C >KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pasIUYHBIX cdepax MpoecCHOHATHHON
JESITEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOCHHUSA MPOTpaMMbl IO XHMHHA Ha YpOBHE
cpeaHero o0Iiero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUTSL dbopmMupoBaHus MHUPOBO33pPEHUS oOy4Jarommxcs
MEXIUCIUIUTMHAPHBIE  (MEXMpPEIMETHbIE) OOMICHAYYHBIC TMOHSTHS, OTPAKAIOIUINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEIU(PUKY METOIOB TTO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX Haykax (MaTepus, BELIECTBO, HHEPIHs, SIBICHUE, IPOIECC, CUCTEMA,
Hay4yHbI (DaKT, MPUHLMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEIOBAHUE,
Ha0JII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHHUBEpCaJbHble Yy4YeOHble JIeHCTBUS  (IIO3HABaTElbHbIE, KOMMYHHKAaTHUBHBIE,
peryniaTuBHble), obecrneunBaromme (HopMUpPOBaHHE (PYHKIIMOHATIBHOM TIPaMOTHOCTH U
COLIMAJIbHOW KOMITETEHIIMH 00Yy4aroIIuXCs;

CIIOCOOHOCTh OOYyYalOUIMXCA HCIIOJIb30BaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,
MUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIC yueOHbIE NEHCTBHUS B IMO3HABATEIHHOU H
COLIMAIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe pe3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMU YUCOHBIMU
M03HABATEIbHBIMI, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSMHU.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 6a30Bble JOoruvyeckKue JaeMcTBUSI:

CaMOCTOSITeTILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBaATh MPoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpeAesATh e NCATEeIbHOCTH, 3aJjaBasi mapaMeTpbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTBH PE3YJIbTATHI ACATEIBHOCTH C IMTOCTABJICHHBIMU 1EISAMU;

MCIOJIb30BaTh NP OCBOCHHMM 3HAHUN MPUEMBI JJOTMYECKOTO MBIIIJICHUS: BBIJCATh
XapakTepHbIe MPU3HAKA TMOHATHM M YCTAHABIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE TOHATHUS 111 OOBSICHEHHS OTJICNIbHBIX (DaKTOB U SBJICHUMN;

BBIOMpATh OCHOBAaHMS W KPUTEPUU IS KJIACCHU(UKAIUKM BEIIECTB M XUMHYECKUX
peaKLnii;

YCTaHABJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBSI3U MEXKy U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHIYKTHUBHBIC, JCIYKTUBHBIC, MO aHAJIOTHUH),
BBISBJISITh  3aKOHOMEPHOCTU U TPOTUBOPEUYUST B  pacCMaTPUBACMbIX  SIBJICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

INPUMEHITh B TMPOLECCE IMO3HAHUS MCIOJIb3YEMbIE B XHUMHHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIETH, MPEOOPA30BHIBATH MOJICIBHBIE MPE/ICTABICHUS — XUMUUYECKUN 3HAK
(cuMBOJI) BMeMEHTa, XuMU4eckas (opmysa, ypaBHEHHWE XWMHUYECKOW pEaKIuu — MpU
perieHnr y4eOHBIX IMO3HABATEIbHBIX M MPAKTHYECKUX 3a/]ad, MPUMEHSITh Ha3BaHHbBIC



MOJIeJIbHBIC TPEACTABICHUS U BBIABICHUS XapaKTEPHBIX MPHU3HAKOB M3y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUii;

dbopMyaMpoBaTh LEIM MU 33Ja4d HCCIEIOBaHUS, HCIOJIb30BaTh IOCTABJIICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIMPOCHI B KAaueCTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI i1 (DOPMHUPOBAHUSI TUIOTE3bI MO MPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMBIX
CYXIECHHUM;

BJIa/IETh HABBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS U MPOBEACHUS YUCHHUECKUX
IKCMIEPUMEHTOB, COBEPIICHCTBOBaThH yMEHHMs HaOIIOIaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITENIbHO TPOrHO3UPOBATh €r0 Pe3yJbTaT, GOPMYyIUPOBATh OOOOIIICHHS U BBIBOIBI
OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIN
OTU€T O MPOJEIIAaHHOM padoTe;

npuoOpeTaTh OMNBIT YUYECHUUYECKON HCCIEOBATENbCKONM U MPOEKTHOW JAEATEIbHOCTH,
IPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIBHOMY MOMCKY METOIOB PEUICHHUS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB [TO3HAHUSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHPOpMaAUM (HAay4YHO-TIOMYJIIpHAs
JUTepaTypa XUMHUYECKOIO COJEp)KaHus, CIpaBOYHble MocoOus, pecypcbl MHTepHeTa),
aHaJIM3UPOBaTh MH(GOPMALMIO PA3IMYHBIX BUIOB M (HOPM MPEACTABICHUS, KPUTUUYECKH
OIICHHBATH €€ TOCTOBEPHOCTH U HEMPOTHUBOPEUYUBOCTE;

dbopMynmupoBaTh 3aPOCHl M MPUMEHATH PA3IUYHBIE METOJIBI TPU TMOUCKE U OTOOpE
uH(popMaIu, He0OX0IMMOM 1JIsl BBINIOJIHEHUS YY€OHBIX 3a7a4 ONpeIeIEHHOrO THUIIA;

npuoOperaTh  ONBIT  HWCIONB30BaHWS  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHHA U Pa3TMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpPAaTh ONTUMAaNbHYIO (opMy TmpeacTaBieHHs WH(OpManuu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAYUYHBIM S3bIK B KauyeCTBE CpPEJCTBAa MpU paboTe ¢ XUMHUYECKOH
uHdopMaIuet: TPUMEHSITh MEXNpeaMeTHble (pu3ndeckue U MaTeMaTHYECKUE) 3HAKH U
CUMBOJIBI, (hOPMYIIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISHOCTH.

KoMMyHHKATHBHbBIE YHHBePCATbHbIE YUeOHbIE TelCTBHUS:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOHl TeMbl B XOJl¢ JHWajiora W/Wiu
JTUCKYCCHH, BBICKAa3bIBaTh HACH, (OPMYJIUPOBATH CBOHM MPEIIONKCHHS OTHOCHUTEIIBHO
BBITIOJTHEHHMS MTPEIJI0KESHHOM 3a/1a4M;

BBICTYIIaTh C TPE3CHTAllMEeld Pe3yJIbTaTOB  IO3HABATCIILHOM  JIEITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSTEIbHO WM COBMECTHO CO CBEPCTHHKAMH IIPH BBIIOJHCHUH
XUMHYECKOTO OKCIIEPUMEHTA, MPaKTHYECKOW padOThl IO HCCICIOBAHUIO CBONCTB
M3y9aeMbIX BEIIECTB, peajH3aliil Y4eOHOTO TPOCKTa, W (POPMYIHUPOBATH BHIBOJBI IO
pe3ysbTaTaM IMPOBEACHHBIX WCCIICIOBAHWA IyTEM COTJIACOBAaHWS TO3WIMK B XOJE
o0cyXIeHus 1 0OMEHa MHEHUSMH.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBHSA:



CaMOCTOATENILHO  IUTAHUPOBATh W OCYIIECTBJISATh CBOIO  IMO3HABATEIHHYIO
JeSTEIIbHOCTD, ONPEIEeIIsisl €€ el U 3aJa49i, KOHTPOJIMPOBATh U 10 MEpe HEOOXOAMMOCTH
KOPPEKTUPOBATh TpEjIaraeMblii ajirOpUTM JCWCTBUN TP BBINOJHEHUW YYEOHBIX U
HCCIIeIOBATEIbCKUX 3aja4, BeIOMpaTh Haubosiee 3(PGEeKTUBHBIA CIIOCOO HX PEIICHHS C
y4ETOM TMOTYICHHSI HOBBIX 3HAHUH O BEIIECTBAX U XUMUYCCKUX PEAKITUSX;

OCYIIECTBIISATH CAMOKOHTPOJIb ICATEIFHOCTH Ha OCHOBE caMOaHalIN3a U CAMOOIICHKH.

NPEJIMETHBIE PE3YJIbTATBI
BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHUM, KOTOpPas BKJIIOYAET: OCHOBOIOJATAOIINE

MOHSATUS —OKHUCJIUTENIb, BOCCTAHOBUTEINb; (PAKTOJOTMYECKUE CBEJIEHUS O CBOMCTBAX,
cOoCTaBe, TOJYy4YeHHMM M O€30MacHOM HCMOJIb30BAHUM BAXHEHIIMX HEOPraHUYECKUX
BEIIECTB B OBITY W MPAKTUYECKON JACATEIHPHOCTH YEIOBEKA, OOIIMX HAYYHBIX MPHUHIIUIIAX
XUMHYECKOTO TTPOU3BOJICTBA;

cOPMHPOBAHHOCTh, YMCHHM: BBISIBIATH XapaKTepHbIC TMPU3HAKA TOHSATHH,
yCTaHaBJIMBAaTh MX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATUS TpU
OTHMCAaHUU HEOPTaHMUECKUX BEIIECTB U UX MPEBPAILICHUI;

cOPMHPOBAHHOCT, YMCHHSI  HCIIOIB30BATh XHUMHYECKYI0 CHMBOJHMKY  JJIS
cocTaBieHUS (OPMYJT BEIIECTB U YPABHECHUN XMUMHYECKUX PEAKIUH, CUCTEMATHYCCKYIO
HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/ICIBHBIX BEIIECTB;

chOPMHUPOBAHHOCTh YMEHHUSA OMNPEACNSATh CTENEeHb OKHUCJICHHUS XUMHUYECKUX
AJIEMEHTOB B COCTUHEHUSX;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XUMHUUYECKHUE
CBOMCTBa BEIIECTB PA3JMYHBIX KJIACCOB, TOJITBEPXAATh CYIICCTBOBAHWE TCHETUUYECKOU
CBSI3U MEXK]Iy HEOPTraHUYECKMMHU BEIIECTBAMHU C TIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

c(hOpMHPOBAHHOCTh YMEHUS pacKpbIBaTh CYIIHOCTb: OKHUCITUTEIIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTAaBJEHHUS SJIEKTPOHHOrO OajlaHCca 3TUX
peaKkuuii;

c(hOpMHUPOBAHHOCTh BJIQJICHUS] CUCTEMOW 3HAHMM O METOJaX HAay4YHOTO IO3HAHUS
SIBJICHUI IPUPOJIBI — HAOJIOICHNE, U3MEPEHHE, MOJISTUPOBAHNE, IKCTICPUMEHT (peabHBIN
U MBICJICHHBIN ), UCTIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX, YMCHHS NMPUMEHSATH 3TH 3HAHUS
IpU  DKCIIEPUMEHTAIBPHOM HMCCIICIOBAaHUU BEIIECTB W JUISI OOBSCHCHUS XWMHYECKHX
SBJICHUM, WMEIOIIMX MECTO B TPHUPOJAE, MPAKTHUECKOW IeATEITHLHOCTH YeJOBeKa U B
MMOBCEIHEBHOM KU3HH;

cOPMHPOBAHHOCTh YMEHHUS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUHA C
MOHATUSAMH W TIPEACTABICHUSAMHU JIPYTUX €CTECTBCHHO-HAYYHBIX IMPEAMETOB I OoJiee
OCO3HAHHOTO TIOHUMAaHHMS MaTEPUAIILHOTO SAMHCTBA MUPa,;

cOPMHPOBAHHOCTh YMEHHI: CaMOCTOATENHbHO TUIAHUPOBATH U TPOBOJIUTH
XUMUYECKUN SKCTIEPUMEHT (peIieHre IKCIIePUMEHTAIBHBIX 3a/1a4 1Mo TeMaM «MeTauiby
u «Hemetainel») ¢ coOmofeHreM MpaBuil 0€30MacHOrO OOpallleHHs C BELIECTBAMU U
JabopaTopHbIM 000pyZOBaHUEM, (HOPMYIUPOBAThH 1LIEIb UCCIENOBAHMS, MPEICTABISATh B



pa3nuuHOi (QopMe pe3ynbTaThl S3KCIEPUMEHTa, AaHaJU3UpOBaThb W OLEHUBATh HX
JIOCTOBEPHOCTB;

chOpPMHPOBAHHOCTh YMEHHM: COOJIOaTh TPABWIA TOJH30BAHUSA XUMHUYECKOMN
oCyJ10i U J1a00paTOpHBIM 000PYI0BaHUEM, OOpaIllEHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA TIO BBIMIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB, IKOJIOTHYECKU
EJIECO00PAa3HOTO TIOBEJCHUSI B OBITY M TPYIOBOM JAEATETLHOCTH B IENISAX COXPaHEHHS
CBOETO 3JI0POBBS, OKPYXKAIOWIEW NPUPOJHOM Cpeipl U AOCTHKEHUS €€ YCTOMYMBOIO
pa3BUTHSI, OCO3HABATh OMNACHOCTh TOKCHUYECKOTO JCHCTBUS HA IKUBBIE OPraHU3MBI
ONpENEIIEHHBIX HEOPTAHUYECKHUX BEIIECTB, TOHMMAas cMbIci nokazarens [1JIK;

chOPMHPOBAHHOCTh ~ YMEHHI:  OCYHIECTBJISTH  IICJICHANPABICHHBI  MOUCK
XUMUYECKONM HMH(GOpPMAlMM B PAa3IUYHbIX HCTOYHUKAX (HayyHas MU y4yeOHO-HaydHas
JaUTEpaTypa, CpeacTBa MaccoBoll uH(popmaruu, WHTEpHET W Jpyrue), KpUTUUYECKU
aHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpMaluio, nepepadaThiBaTh €€ MU HUCIHOJIb30BaTh B
COOTBETCTBHUHU C MOCTABJICHHON yueOHOM 3a/1aue.

TEMATHUYECKOE NITAHUPOBAHMUE («YJMBUTEJIbHbIA MUP
OKHCJIMTEJIbHO-BOCCTAHOBUTEJBHBIX PEAKITAM» 11 kaacc)

Ilinanupyembie KOHTPOJIBLHO-
KoauvecTBo OLICHOYHbIE NPOLEeyPbl
No M3YUYAEMBIE TEMEI 4acoB., (koHTpOJILHAs paloTa,
u/n (PA3JIEJIBI) OTBOJAMMBIX NpaKkTH4YecKas padora,
Ha caMocCTosiTeIbHasA padora,
u3y4eHue NMCbMEHHBIH 3a4eT, TeCT,
JAUKTAHT, KOJUIOKBHYM H T.IL.)
1 Tema 1. YauBuTeAbHbIH MUP 17 CaMocTosTenbHBIX PaboT — 3,
OKMCJIMTEJILHO- [IpakTrueckux padot — 1,
BOCCTAHOBHUTEJIbHBIX KoHTtposbHbIX padot — 2.
peaxkuuii.
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