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1. MACITIOPT
pado4eid mporpaMmMsbl y4eOHOM TUCUUILIAHBI

0]15.07.02 EctectBo3nanne. XUMMUS

1.1. O61acTh NpuMeHeHUs1 padodeil NPOrpaMmMbl y4eOHOMH TUCIUIIIMHBI

PaGouass nporpamma y4eOHOH nuciuruiiHbl «EcTecTBO3HAaHME: XHMHS» COOTBETCTBYET
@DenepanbHOMY TOCYIApPCTBEHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY CpeaHero (IOJHOro) oOIero
00pa3zoBaHMs, YTBEP)KJIECHHOMY TpukazoM MwunoOpHayku Poccum ot 17 mas 2012 r. Ne 413 «O6
YTBEPXKICHUH (pellepalbHOT0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTa CpelHEro (TIOJHOTO)
o01rero oOpa3oBaHUsY.

[IporpamMma o0meoOpa3oBaTebHON y4eOHOW AUCHUIIIMHBI «ECTECTBO3HAHUE: XHMHMS»
npelHa3HayeHa Uid U3y4eHUsT XUMHUHU B MPOPECCHOHANBHBIX 00pa30BaTeNbHBIX OPraHU3AlMSX,
peanu3yomux 00pa3oBaTENbHYIO MIPOrpaMMy CpeAHero o0mero o0pa3oBaHus B Mpeeax OCBOCHUS
pOrpaMMbl TIOATOTOBKK crienuanuctoB cpeanero 3sena (IIIICC3) na 6a3e OCHOBHOTO OOIIETO
00pa30BaHUs MPH MMOATOTOBKE CIIEIIHATMCTOB CPETHETO 3BEHA.

[IporpamMma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmiero odpazoBaHus,
NPEIbABISEMBIX K CTPYKTYpE, COACP)KAHUIO M pe3yiabTaTaM OCBOCHHS Yy4eOHOW JHCHIUTUIMHBI
«XuMHsI», B COOTBETCTBUM C PekoMeHmanusMu MO OpraHu3aldy TMOJYYEHHs CpPEeIHEro OOIIero
o0Opa3oBaHMsl B IpejeiaXx OCBOEHHUS 00pa3oBaTENbHBIX INPOTPaMM CPEJHETr0 MpPOo(hecCHOHATBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO oOIIero oOpa3oBaHUs C Y4YeToM TpeOoBaHUU (eaeparbHbIX
TOCYJapCTBEHHBIX O00pa30BaTENbHBIX CTAaHIAPTOB M TOJY4aeMOW NpPOPECCHU WU CIEIHATbHOCTH
cpenHero npogeccuoHaIbHOro 00pasoBanus (muchbMo JlemaprameHTa rocyAapCTBEHHOM MOMUTHUKH B
cdepe moaroroBku padounx kajapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

[IporpamMma y4eOHO# mucuumiuHbl «EcTecTBO3HaHHME: XUMHS» SBISETCS OCHOBOW JUIS
pa3paboTKu paboumx MPOrpaMM, B KOTOPBIX TIpodeccroHambHbIle 00pa30BaTEeIbHBIE OpraHU3AINH,
peanu3yrole 00pa3oBaTelbHYIO POTPaMMy CpPeIHEro ooIero oopa3oBaHusl B MpejiesiaX OCBOECHUS
[IICC3 na 6a3e oCHOBHOrO 00IIEro OOpa30BaHUS, YTOUHSIOT COJEpXKaHHE y4yeOHOro marepuana,
MOCJIEI0BATENBHOCTD €r0 N3YUEHUs, paclpeielieHne y4eOHbIX 4acoB, BUJIbl CAMOCTOSITEIbHBIX padoT,
TEMAaTUKy TBOPYECKHX 3alaHuil (pedepaToB, IOKIAIOB, WHIMBHIYaJIbHBIX IPOEKTOB M T. IL.),
YVUUTHIBas CHenuUKy MpPOrpaMM TOATOTOBKH KBATU(PUIMPOBAHHBIX pPabOUMX, CIyXKalUX U
CIENMAIMCTOB CPETHETO 3BeHA, OCBAaMBaeMOil Mpo(eccHu Wil CeHaTbHOCTH.

[IporpaMMa MOXKET HCIONB30BAThCS JPYTUMH TPOGECCHOHATBHBIMU 00pa30BaTEIbHBIMU
OpraHU3aIUsIMHU, PEATU3YIONIMMU 00pa30BaTEIIbHYI0 MPOrpPaMMy CpeIHEro o0mero oOpa3oBaHHsS B
npeznenax ocsoeHus [IIICC3 Ha 6a3e ocHOBHOTO 00111€T0 00pa30BaHMs.

1.2 Mecto  yuyeOHO#i  AUCUMIUIMHBI B  CTPYKTYpe  OCHOBHOM

npo¢eccuoHAIBHOI 00pa30BaTEIbHON MPOrPaMMBbI

Pabouas mporpamma peanusyercs B mnpenenax ocBoenuss OITOIT CIIO na 6a3ze OCHOBHOTO
obmero obpazoBaHus ¢ ToxydeHueM cpemHero odmero oobpazoanust (IIIICC3) m uzyuaercs B
0011e00pa3oBaTeIbHOM IIHKIIE.

Jananast yaeOHas IUCIHUILIINHA BXOJIUT B COCTaB BA30BBIX ITUCIHUILIINH
obmeobpaszoBarenpHoro nukia [MIICC3.

1.3. Heau u 3apaun y4eOHOIl JUCHUIUVIMHBI — TPeOOBAHUS K pe3y/ibTaTaM

OCBOCHUSA YU4eOHOM TMCIUTIIUHBI:
Pabouass mporpamma y4eOHOM AMCUMIIIIMHBI OPUEHTHPOBAHA Ha JIOCTHXKEHHUE CIETYIOIINUX
Lesei:

1. dhopmupoBaHue y 00yJarOMUXCsl YMEHHUSI OIIEHUBATh 3HAYMMOCTh XUMHUUYECKOTO 3HAHUS JIJIS
KaXJ0r0 4EJIOBEKA;




dbopMupoBaHre y OOYYAIOIIUXCS IEIOCTHOTO TMPEACTABICHUS O MHPE M POJIM XUMHHU B
CO3JIaHMM COBPEMEHHOW €CTECTBEHHO-HAayYHOU KapTHUHBI MUPA; YMEHHS OOBICHATH OOBEKTHI
U IIPOLIECCHl OKPYXKAKOIIEH JIEHCTBUTEIBHOCTU: IPUPOAHOM, COLUAIBHOW, KYJIbTYpHOH,
TEXHUYECKOHN CPeJbl, — UCHOJIB3Ys JI1 ’TOTO XMMUYECKHE 3HAHMUS,

pa3BuTHE y OOy4aromuxcs YMEHHH pa3indarh (DakThl M OICHKH, CPABHHUBATH OLICHOYHBIE
BBIBOJIBI, BHJICTh UX CBSI3b C KPHUTEPUSMH OLIEHOK M CBS3b KPHTEPUEB C OINpPEACICHHON
CHCTEMOH IIEHHOCTEH, POpPMYIUPOBATh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

npuoOpereHue OOy4YaIOUMMUCS OIbITa Pa3HOOOpPa3HOW AESITENbHOCTH, MO3HAHUS H
CaMOTMO3HAHUS;, KJIIOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE NJIsi PA3TUUYHBIX
BUJIOB JICSATEIBHOCTH (HABBIKOB PEIICHUS MPOOJieM, MPUHATUS PEUICHHM, TOUCKa, aHAINU3a U
o0paboTku  WHpOpPMAIMK, KOMMYHHUKATHBHBIX  HABBIKOB, HAaBBIKOB  H3MEPCHHIA,
COTPYJIHUYECTBA, OE30M1aCHOT0 OOpAIEHHS C BEIECTBAMH B IIOBCETHEBHOM KU3HN).

OcBoenne COICPIKAHU yLIC6HOI71 JUCHUITIINHBI «EcTecTBO3HAaHME: XHMHUS» O00ECIIEUUBAET

JOCTHIKCHUC CTYJCHTAMU CICAYIONUX PC3YJIbTATOB!:

1.

o

JIUYHOCMHDBIX .

YyBCTBO I'OPAOCTH U YBaXCHHS K MCTOPUM M IOCTHIKCHMSM OTEYECTBEHHOM XMMHYECKOU
HAYKW; XUMAYECKH IPaMOTHOE TIOBEJICHHE B TPO(ECCHOHANBHOM NEATEILHOCTH U B OBITY IPH
O0palleHnu ¢ XMMUYECKHMHM BEIIECTBAaMH, MaTeprallaMi U IpolLieccaMi;

TOTOBHOCTh K IPOJOJDKCHUIO OOpa30BaHWs W TIOBBIIICHHS KBTU(UKANIUA B H30paHHOU
NpOoPECCUOHAIBHOW  JIEATEIbBHOCTH M OOBEKTHMBHOE OCO3HAHHE POJIU  XUMHUYECKHUX
KOMIICTCHITUH B 3TOM,;

YMCHHE HCIIOJIB30BATHL JOCTUKCHUA COBpCMeHHOﬁ XUMHYECKOMN HAayKH W XHUMHUYCCKUX
TEXHOJIOTHI JJIA ITOBBIIICHUSA COOCTBEHHOTO HHTCJUICKTYAJIbHOT'O PAa3sBUTUA B BLI6paHHOﬁ
HpO(bCCCHOHaHBHOﬁ ACATCIIBbHOCTH,

mem anpedmemubtx:

HCIOJIb30BAHUE  PA3JIMYHBIX BHUAOB IO3HABATEIBHOM  JEATEIIBHOCTM M  OCHOBHBIX
MHTEJUICKTYAJIbHBIX Ofeparuil (MOCTaHOBKM 3a/1a4yu, (OpMyJIMpOBaHUS THUIOTE3, aHAU3a U
CUHTE3a, CpaBHEHHs, OOOOIIEHUS, CUCTEMATH3AI[MH, BHISBICHUS MPHUUYMHHO-CIEACTBEHHBIX
CBS3EH, MOUCKA aHAJIOTOB, ((OPMYITHUPOBAHUS BHIBOJIOB) JUIsl PEIICHHS TTOCTABICHHON 3a/1auH,
MPUMEHEHHE OCHOBHBIX METOJOB TO3HaHHS (HAOMIOAEHUS, HAyYHOTO SKCIIEPUMEHTA) s
M3Y4YEHUs PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HHKAET
HEO0OXOIMMOCTh CTAIKUBATHCS B MpodecCHOHATLHOU cdepe;

HCIIOJIB30BAHUC PA3JINYHBbIX UCTOYHHUKOB JJIA ITOJYYCHUA XHUMHYECKOM I/IH(l)OpMaIII/H/I, YMCHUE
OLCHUTH €€ NOCTOBCPHOCTH MJIA JOCTUIKCHHUA XOPOIIHUX PE3YJILTATOB B HpO(I)eCCHOHaHBHOﬁ

chepe;

npPeoOMenmHbIX:

c(OPMHPOBAHHOCTH MPEACTABICHUI O MECTE XUMHUH B COBPEMEHHON HayuyHOW KapTHHE MUpa,
MMOHMMAaHUE POJIM XMMHU B (OPMHUPOBAHHUU KPYyrozopa M (PyHKIMOHAIBHOM TpaMOTHOCTU
YeJIOBEKA I PELICHUS IPAKTUYECKUX 3a/1a4;

BJIaICHUEC OCHOBOIIOJaratOmuyMmu XUMHUYCCKUMHU TOHATUAMH, TCOPUAMH, 3aKOHAMHU U
3aKOHOMCPHOCTIMU,; YBEPCHHOC ITOJIb30OBAHUC XUMHYSCKOU TepMHHOHOFHCﬁ n CI/IMBOJ'II/II(OI\/'I;

BJIaAICHUEC OCHOBHBIMM MCTOJAaMH HAY4YHOI'O II03HAHHWA, MCIIOJIB3YCMbBIMH B XHMUMH!:
Ha6J'IIO,Z[CHI/ICM, OIMMMCAHUCM, HU3SMCPCHHUECM, OSKCICPUMCHTOM; YMCHHC O6pa6aTBIBaTB,
OOBACHATH PE3YIbTATHI IPOBCACHHBIX OIIBITOB M JACJIaTh BBIBOABI; TOTOBHOCTH U CIIOCOOHOCTH
MNPUMCHATH MCTOJbI ITO3HAHUS TP PCIICHUU ITPAKTHUYCCKUX 3a/1a4,

c(OpPMUPOBAHHOCTh YMEHHS J1aBaTh KOJMYECTBEHHbIE OLEHKU M MPOU3BOJIUTH PACUETHI 1O
XUMHAYECKUM (hOpMYJIaM U YPaBHEHUSIM;

BJIAZICHUC IMTPpaBHUJIaMH TCXHUKU 0e30macHOCTH IIpHU UCITOJIB30BAHUHU XUMHUYCCKUX BEIICCTB,

c(hOpMHUPOBAHHOCTh COOCTBEHHOW TO3HWIIMM TIO OTHONIEHUIO K XUMHYECKOW WH(MOpMAaInH,
MOJIy4a€MOM U3 Pa3HbIX HCTOUHHUKOB.




1.4. PekoMenayeMoe KOJIHYECTBO YaCOB HA OCBOeHHe pPadoyell MPOrpamMmbl
yueOHO TUCIUILINHBI:

0 CIEeLUAIbHOCTU [ 39.02.01 | | Counanpuas paGora

BCEr0 4acoB B TOM YHCIIe
MaKCHMaJIbHOW yueOHOU HArpy3Ku oOydarouerocs 4acoB, B TOM 4HCIIe

00s13aTeNbHON ayAUTOPHON y4eOHON HAarpy3Ku 00y4aroIerocs 4acoB,

CaMOCTOSATEILHOM pa6OTBI o6yqalomeroc;1 YJacoB,



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTIJIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI H BU/IBI Y4eOHOH padoThl

Ne Bup yuyeoHoii padoTbi Odnem
4acoB
1 MaxkcumanbHas yaeOHas Harpyska (BCero) 61
2 OO0s3aTenbHas ayIMTOpHAs yueOHast Harpy3ka (BCero) 39
B TOM YHCIIE:
2.1 CEeMHHAPHI 25
2.2 JIEKIIUA 14
3 \ CamocTtosTenpHas pabora oOydaromerocs (BCero) 22
B TOM YHCIIE:
3.1 MOATOTOBKA MH()OPMAIIMOHHOTO COOOIICHHUS, CO3/IaHNEe IPE3CHTAINN 11
3.2 COCTaBJICHHE U PEIlICHUE CUTYAI[MOHHBIX 3a]1a4 3
3.3 COCTABJICHUE TECTOBBIX 3a/IaHUH M ATAJIOHOB OTBETOB K HUM 4
3.4 COCTaBJICHHE CBOJHOM (0000MIIaromniei) TabIuIsl 10 TeMe 4
Hrorosas arrecranus B popme qudepeHIMpOBaHHOTO 3a4eTa
Hroro 61




2.2. IlpumMepHBbIH TEMATHYECKUI IVIAH U COJAEePKAHUE YIeOHOH TUCIUTIIUHBI

0/15.07.02 EcrecTtBo3Hanue: XUMHS

HaumenoBanmue JAUCIHUIIJITUHBI

HaumenoBanue pa3xejioB 1 TEM

Homep pa3nesioB u O6bem Yposenb
Tem Conep:kaHue y4eOHOI0 MaTepHuasia; CEeMUHAPCKUE qacon OCBOCHHS
3aHATHS; CAMOCTOSITeIbHAsI padoTa 00y4yalomuxcst
1 2 3 4
Pazpea 1. Oo0mas 1 Heopranmvyeckasi XUMHs
Tema 1.1. OCHOBHBIE IOHSTHUS U 3aKOHbI
Jlexun 1
Conepxxanne ya4eOHOro MaTepuana
1 BemectBo. AToM. Monekyna. Xumuueckuii anement. Amorponus. [Ipocteie n 1
CJIOKHBIE BellecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BELLECTB.
Xumuueckue 3Haku U popmyiibl. OTHOCHUTENIBHBIE AaTOMHAsI U MOJIEKYJIIpHAs
maccel. KonnuecTBo BelecTna.
2 CrexunomeTpusi. 3aKOH COXpaHEHHs MacChl BEIIECTB. 3aKOH MOCTOSHCTBA 2
COCTaBa BEIIECTB MOJIEKYJSIPHON CTPYKTYpbl. 3aKOH ABOraipo U CICACTBUS U3
HETO.
3 Pacuernble 3aaun Ha HaXOXKJ€HHE OTHOCUTEIHLHON MOJIEKYIIPHON Macchl, 3
olpesieJIeHHe MAacCOBOM JI0JIM XUMUYECKHX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.
Cemunapckue padoTsl | - CrexuoMeTpus. 3aKOH COXpaHEHHS MacChl BEIECTB. 3aKOH 2
MIOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHON CTPYKTYPBHI.
- PacueTHble 3a/1aun Ha HAX0KAEHUE OTHOCUTENBHOMN
MOJIEKYJIIPHOM MAaccChl, ONPEAEIEHUE MacCOBOM OIU
XMMHYECKHX 3JIIEMEHTOB B CI0)KHOM BEILECTBE.
KonTposnbHbie paboTh
CamocTosTenbHas
pa0oTa cTyIeHTOB
Tema 1.2. [lepuonuueckuii 3axkoH u [lepuoanueckas cucrema
xuMHu4deckux aemeHToB .M. MeHieneeBa u cTpoeHue atoMa
Jlexun 2
Conepxanue yueOHOro Marepuana
1 Otkpeitue [.1. MenneneeBbiM [lepuoanueckoro 3akona. [lepuoanueckuii 1
3akoH B hopmyimposke J[. 1. Menaeneesa. [lepuonnueckas Tadmuia
XHUMHYECKHX JIEMEHTOB — rpaduiyeckoe 0ToOpaKeHHe MepHOANIECKOTO
3akoHa. CTPyKTypa MepHoIHYeCKOi TaOIHIIbL: MEPHO/bI (Mable U OOJbIIHE),
rpynnsl (rnaBHas 1 nobounas). CoBpemennas Gpopmynuposka [lepuoauyeckoro
3akoHa. 3HauyeHue llepuonuueckoro 3akoHa u [leproanyeckoil cucTeMbl
xuMuieckux ementos [.W. Menneneesa 11 pa3BUTHs HAYKHU U IOHUMaHHUS
XMMUYECKON KapTHHBI MHpa.
2 ATtoMm — crioxHas yactuna. Aapo (IpOTOHbI M HEWTPOHBI) U AJIEKTPOHHAS 2
ob6onouka. M3otomsl. CTpoeHHE IEKTPOHHBIX 0007I0YEK aTOMOB 3JIEMEHTOB
MaJIbIX epro0B. OCOOEHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB
AIIEMEHTOB OOJIBIINX TIEPHOI0B (MIEPEeXOJHBIX 1eMEeHTOB). [ToHsTHE 00
opOuTaisx. -, p- u d-opoutanu. DIeKTPOHHbIC KOHPUTYpAIIUU aTOMOB
XUMHUYECKHX JIEMEHTOB.
Cemunapckue padoThI
KonTtposbHbie paboTh
CamocTosTenbHas - [loaroroBka nHGOPMALIMOHHOTO COOOIIEHUS 110 TEME: 3
pabota cTy/IeHTOB «llepuoouueckomy 3akony 6yoywee He epo3um
PpaspyueHuem.
Tema 1.3. CrpoeHue BeniecTra
Jexuun 2
Conepxanne y4eOHOro MaTepuana
1 | WNonnasg xummueckas cBsizb. KaTnoHbl, nx 00pa3oBaHHe U3 aTOMOB B PE3yJIbTaTe 2

8




Mpoliecca OKUCIeHNs. AHHOHBI, IX 00pa30BaHUE U3 aTOMOB B PE3yJIbTaTe
rpoiiecca BOcCTaHOBICHUs . VIOHHAs CBSI3b KaK CBSI3b MKy KATUOHAMH U
AHMOHAMH 32 CUET 3JIEKTPOCTaTUIeCKOro mpuTshkeHns. Kinaccudukanmst HoHOB!
10 COCTaBY, 3HAKY 3apsja, HAIMINIO TUAPATHON o0onouku. MoHHbIe
KpucTajuimueckue pemerku. CBONCTBa BEUIECTB C HOHHBIM THIIOM
KPUCTAJUIMYECKON PEIIETKH.

KoBasleHTHass XUMUYECKas CBsI3b. MeXaHN3M 00pa30BaHMs KOBAJICHTHON CBS3U
(0OMEHHBIHM 1 TOHOPHO-AKIIENITOPHEIH). DIEKTPOOTPHUIIATEIEHOCTb.
KoBanentHeie noisipHasi 1 HenosipHas CBsi3u. KpaTHOCTh KOBaJIGHTHOM CBSI3U.
MornekynsapHbIe ¥ aTOMHBIE KpUCTAIITHYecKre perneTkr. CBONHCTBA BEIIECTB C
MOJIEKYJSIDHBIMA ¥ aTOMHBIMH KPHCTAJUTHIECKUMH PEIIeTKaMH.

Mertanueckas KpUCTaUInYecKas pelieTka U MeTalInyeckKas XuMHUIecKast
CBs13b. DU3NYECKHE CBOMCTBA METAIIIOB. ATperaTHbIC COCTOSIHUS BEIICCTB:
Treproe, KuIKoe U ra3000pa3HOe COCTOSIHUS BelecTB. [lepexo BelecTra U3
OJTHOTO arperaTHOro COCTOSIHUS B ipyroe. BomoposHas cBsi3b.

[Tonstue o cMecu BemiecTB. ['oMoreHHble U reteporeHHsle cmecu. CocTas
cMeceil: 00beMHas U MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBast 10
npumeceit. [lonsTie o nucnepcHoii cucteme. JucnepcHas ¢aza u nucnepcu-
OHHas cpeJa. K.HaCCI/I(I)I/IKaHI/I;I nucnepcHbIx cucteM. [IOHITHE O KOJUTOUHBIX
CUCTEMax.

CemuHapckue paboTel | - oHHAs XUMIYeCcKas CBS3b.

- KoBajieHTHass XUMUYECKas CBSI3b.

KonTtponbHsie paboTh

CamocTosTenbHas - CocTaBlieHHE U pelIeHUe CUTYallMOHHBIX 33/a4.
paboTa CTy/IEeHTOB

Tema 1.4. Boga. PacTBopbl. DnekTponuTHiecKas JUCCONUaNus
Jlexkun

Cojneprkanue yueOHOTO MaTepuaia

1

Bopa kak pactBopureins. PactBopumocTs BemecTB. HackileHHsbIe,
HEHACBIIICHHBIE, IEPECHIEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, XKHUJIKOCTEH U TBEP/IBIX BEIIECTB OT Pa3IMYHbIX (hakTOpoB. MaccoBas
J10J1s1 PACTBOPEHHOT'O BEIIECTBA.

OJIEKTPOJIUTHI U HEJEKTPOIUTHL. DIEKTPOIUTUYECKAS JUCCOLMALIMSL.
MexaHu3Mbl 3IEKTPOIUTUUECKON TUCCOLUAIINU JIJIS BEMIECTB C Pa3IMYHbIMU
TUIIAMU XUMHUYECKOM CBA3U. | MIpaTupOBaHHbIE U HETUIPATUPOBAHHbBIE HOHBI.

Crenenn 3H6KTp0J’IHTH‘ICCKOﬁ JAUCCOIMAIIN. CunbHbIe U clta0ble QJICKTPOJIUTHI.
OCHOBHBIE TIOJIOKCHUS TCOPUH SHGKTPOHHTHHGCKOﬁ JUCCOMAIu. KI/ICJ'IOTBI,
OCHOBAHU U COJIN KaK 3JICKTPOJIUTEI.

CemuHapckue paboThl | - DJIEKTPOIUTHI U HEIIEKTPOIUTHI. DIEKTPOTUTHICCKAS

JICCOITHAITHS.
- CreneHp 3MeKTPOIUTHYECKON Auccouuannu. CUIbHbIE U
ci1a0ble AJIEKTPOIIUTHI.

KonTtposbHbie paboTh

CaMocTosTenbHast
pabota cTy/IeHTOB

Tema 1.5. Kitaccudukaiius HeOpraHMUECKUX COSIMHEHUI U X CBOMCTBA

Jlexmn

Cojneprkanne yueOHOro MaTepuasia

1

KucaoTs! Kak OJICKTPOJIUTHI, UX KJ'IaCCI/I(i)I/IKaHI/IS[ 110 pa3JIMYHbBIM ITPpHU3HAKAM.
XHUMHYECKUE CBOMCTBA KMCIIOT B CBETE TEOPUH DIIEKTPOIUTUIECKON
nucconnanyy. OcoOEHHOCTH B3aMMOICHCTBHS KOHLIEHTPUPOBAHHON CEPHO 1
A30THOM KUCJIOT ¢ MeTayutaMi. OCHOBHBIE CLIOCOOBI MOTyYeHHUs] KUCIIOTHI.

OcHoOBaHHUA KaKk QJICKTPOJIUTHI, UX KHaCCI/I(bI/IKaHI/ISI 110 pa3JIMYHbIM ITPU3HAKAM.
XuUMHUYECKUE CBOHCTBA OCHOBAHUH B CBETE TEOPHH DJIEKTPOIUTHIECKOM
muccoruanyn. PaznoxeHre HepacTBOPUMBIX B BOJie OCHOBaHUH. OCHOBHBIC
CIIOCOOBI MOTYYEHUS! OCHOBAHUH.

Comu Kak OJICKTPOJIUTHI. Coin CPpE€AHNEC, KUCJIBIE 1 OCHOBHBIC. XUMHYECKHUE
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CBOMCTBA COJICH B CBETE TEOPUH DIICKTPOITUTHISCKON Auccomuanun. CriocoObl
noJIydeHus conel. I'maponus comneil.

Coneobpasyromye u HeconeoOpasytonme okcuabl. OCHOBHBIE, aM(pOTEPHBIE U
KHUCJIOTHBIC OKCHJIBI. 3aBHCUMOCTh XapaKTepa OKCHJIA OT CTETICHW OKUCIICHHSI
00pa3ymoIiero ero Meraia. XMMUYeCKHE CBOMCTBAa OKCHIOB. [lonyueHune
OKCHJIOB.

CemuHapckue padoTel | - KHCIOTHI Kak 3JEKTPOIUTHI, X KIACCU(PUKAIINS 1O

Pa3INYHBIM MPU3HAKAM.
- OCHOBaHHUS KaK 3JICKTPOJIUTHI, UX KJacCH(DHUKAIIHS 1O
pa3IMYHBIM MTPU3HAKAM.

- Comu kak a5meKTposuThl. Col CpeIHne, KUCIbIC U
OCHOBHBIC.

- Coneo0Opa3zyronue 1 Hecoeo0pa3youre OKCHIBI.

KonTtponbHbIe pabOTHI

CamocTosTenpHas - [TogroroBka HHMOPMAITMOHHOT'O COOOIICHHS:
pabota cTyaeHTOB «Mecmopooicoenus u Ucnonv308anue  Xo3aicmee coel

yeonvHoU Kuciomul Ha meppumopuu PK».
- CocTaBieHue TECTOBBIX 3aJaHUN M STaJJOHOB OTBETOB K HUM.

Tema 1.6. XHUMHUYECKHE peaKIiu

Jlexun

Conepxanue yueOHOro MaTepuana

1

Knaccudukanms XuMUUecKUX peakiuii. Peakiinu coeTMHEeHUs, pa3ioKeHuUs,
3amenieHus, ooMeHa. Karanntuueckue peakiun. OOpaTumble 1 HeoOpaTuMbie
peaknuu. ['OMOreHHBIE U TETEPOTreHHBIE PEAKIINU. DK30TEPMUYECKHE U
SHIOTEPMUYECKUE peakuy. TermmoBoi 3pHeKT XUMUIECKUX PEaKIInil.
TepMoxumMuueckue ypaBHEHHsI.

OKHCIIUTEIBbHO-BOCCTAHOBUTENbHBIE peakui. CTENEHb OKUCICHHUS.
OxucianTeb ¥ BOCCTaHOBJICHHE. BOocCTaHOBHUTEE M OKUCIIEHHE. MeTox
AJNIEKTPOHHOTO OalaHca i COCTABJICHUS YPAaBHCHHI OKUCIUTEIILHO-
BOCCTAHOBUTENBHBIX PEAKIMI.

[ToHsATHE O CKOPOCTH XMMHUYECKUX PEaKUUi. 3aBUCUMOCTb CKOPOCTH
XMMUYECKUX PEAKLUH OT pa3NuuHbIX (PAKTOPOB: MPUPOIBI PEArHPYIOLINX
BEIIECTB, UX KOHIEHTPAINH, TEMIIEpaTypbl, IOBEPXHOCTH COMTPUKOCHOBEHUS U
WCTOJB30BaHMs KaTanu3aTopoB. OOpaTuMble 1 HEOOpAaTUMBIE PEAKIIUH.
XUMHYECKOE paBHOBECHE U CIIOCOOBI €ro CMEIEHHSL.

CemunHapckue pabotel | - OKUCITUTENHHO-BOCCTAHOBUTEIBHEIE PEaKITHH.

KonTtposbHbie paboTh

CamocrosiTenpHast
pa0oTa CTyIeHTOB

Tema 1.7. MeTayuiel 1 HEMETAJUIBI

Jlexun

Copnepxanue yueOHOro Matepuana

1

Metamisl. OcO6€HHOCTH CTPOSHHS aTOMOB M KpHUCTAIIIOB. DH3NdecKne
cBoiicTBa MeTayu1oB. Kitaccuukanys METauioB 1O Pa3InYHBIM MPU3HAKAM.
XHUMHYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMUYECKUH PSIT HAPSKEHUH
MeTauioB. Meramnorepmust. O0mue ciocoObl nonyyenns Metaios. [lonsTue o
MeTainypruu. [lupomeramtyprus, THAPOMETAIUTYPTHS U SIEKTPOMETALUTYPIHsl.
CrinaBbl YepHBIE U IBETHBIE.

Hemetamnel. OcoGeHHOCTH CTPOCHUS aTOMOB. Hemeramisr — OPOCTHIC BCUICCTBA.
3aBUCHMOCTb CBOMCTB I'aJIOT€HOB OT MX ITOJIO)KEHHS B HCpHO}IquCKOﬁ CHCTEME.
OKHCIUTEIbHBIE U BOCCTAHOBHUTEILHBIE CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH
OT UX IOJIOKCHHA B PAAY IJICKTPOOTPUIATCIIBHOCTH.

Cemunapckue padoThI

KonTtposbHbie padoThI

CamocrosiTenpHast - [loaroroBka nHGOPMALMOHHOTO COOOIIEHUS, CO31aHHUE
paboTa cTyIeHTOB npeseHTauui: «Mecmopoocdenus cepol u eé coeOurHenull Ha
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meppumopuu PK», «Mecmopooicoenue ghocgpopumos 6
baccetine pex Coiconnt, Boimu, na Tumane, Honsapuom Ypane u
Hai-Xoe».

- [ToaroroBka HHMOPMAITMOHHOTO COOOIICHHS, CO3IaHNE
npe3eHTanui: «Mecmopoosicoenus anoMUHUEBbIX PyO U
nepcneKmussl nPoU3800Cmead ATIOMUHUS HA MEPPUMOPUU

PK».
Paznen 2. Opranuyeckasi XuMust
Tema 2.1. OCHOBHBIC MTOHATHSI OPTAaHUYECKON XUMHUH U TCOPUSI CTPOCHUS

OpraHnYCCKUX COCIUHCHUI

Jlexun

Copeprxkanne yueOHOTO MaTepraia

1

[Ipeamet opranuueckoit xumuu. [IpupoHbIie, HCKYCCTBEHHBIEC U CHHTETUYCCKUE
opranudeckue BemniecTBa. CpaBHEHUE OPraHUUECKUX BEUIECTB C
HEOpraHUm4YecKUMH. BaneHTHOCTh. XUMHYECKOe CTPOSHUE KaK MOPSIO0K
COETMHEHHSI AaTOMOB B MOJIEKYJIBI TIO BaJICHTHOCTH.

Teopus cTpoenus opranndeckux coequneHuii A. M. bytieposa. OcHOBHBIE
MOJIOKEHUS TEOPUU XMMUYECKOT0 CTpOEHHUs. M30Mepusi U U30MEPHI.
Xumudeckne (HOpMYITbl U MOJIEITH MOJIEKYJI B OPTaHUYECKON XHMUU.

Knaccudukarus opranuueckux BemiecTB. Kiaccugukariysi BEIecTB 1Mo
CTPOCHHMIO YTJICPOJHOTO CKeJIeTa M HAIMYHMIO (PYHKIIMOHAIBHBIX TPYIIIL.
I'omomoru u romonorus. Havana Homenknatypst IUPAC.

Knaccudukamnms peakiuii B opraHngecKoi xumun. Peakiinu mpucoeanHeHns
(ruapupoBaHMs, raJOreHUPOBAHUS, THAPOTATOTCHUPOBAHUS, THIPATALIUH).
Peaxiuu oTierienus (IeruapupoBaHus, e HAPOraIOTeHUPOBAHH,
aeruzapataiuu). Peakuun 3aMenienus. Peakiuun n30MepH3aiyu.

Cemunapckue padoTsl | - Knmaccudukarms opraHn9eckux BemlecTB.

- Knnaccuduxkanus peakiuii B OpraHMuecKON XUMUH.,

KonTtponbHbie paboTh

CamocrosTensHast - TToaroToBka HHGOPMAITHOHHOTO COOOIICHUS:
pabora CTy/IeHTOB «DKono2uveckas cumyayus 8 patioHax 00oviyu Hegpmu,
yens, 2aza na meppumopuu PK».
Tema 2.2. YrineBoJI0po/ibl M UX NPUPOAHBIE UCTOUHUKU
Jlexun

Conepxanue yueOHOro Matepuana

1

AJKaHBI: TOMOJIOTHYECKUH psAll, U30MEPHSI © HOMEHKJIATypa aJIKaHOB.
XuMHUYeCcKre CBOWCTBA alKaHOB (MeTaHa, 9TaHa): TOpeHue, 3aMeIlleHHE,
pasiiokeHue, neruapuposanue. [IpumMeHeHne alkaHOB Ha OCHOBE CBOMCTB.

AutkeHbl. DTHIIEH, €ro nmojydeHne (IeruapupoBaHueM dTaHa,
JICTIONIMMEPHU3aIUeH TTOJTMATHIICHA). | OMOIOTHYeCKUi Psill, H30MepHs,
HOMEHKJIaTypa aJIKEHOB. XUMUYECKHE CBOMCTBA 3TUJIEHA: TOPEHUE,
KavyeCTBEHHbIE peakiuu (00eciBeYrBaHre OPOMHOM BOJIBI M PacTBOpa
NepMaHTaHaTa Kajius), TUApaTanus, nommMmepusanus. [IpumMenenne sTuiaeHa Ha
OCHOBE CBOWCTB. [loHsATHE O qUEHAX KaK yriIeBOAOPOJaxX C AByMs JABOMHBIMU
cBs3siMu. ConpspKeHHBIE TMeHbl. XMMHUYECKUE CBOMCTBa OyTaauena-1,3 u
U30MpeHa: o0eclBeYrBaHNEe OPOMHON BOJBI M MOJMMEPU3ALUs B KayUyKH.
HatypanbHblil 1 cHHTETHYECKHE KaydyKu. Pe3una.

AnkuHBI. ATIeTHICH. X UMUYECKHUE CBOMCTBA alleTUJICHA: TOPEHNE,
oOecrBeurBaHre OPOMHOM BOIBI, PUCOSAMHEHUH XJIOPOBOIOPOAA U
ruapartauus. [I[pumeHenue aleTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBas
M30MEpHS C ATKATNCHAMH.

Apensl. ben3on. XuMudeckre CBOHCTBA OEH30J1a: TOPEHUE, PEAKITHH 3aMEITICHIS
(ranorenupoBanue, HUTpoBaHue). [IprMeHeHre OeH301a Ha OCHOBE CBOMCTB.
[IpuponHbIe HCTOYHUKY YIIIEBOIOPOAOB. [Ipupoanblil ra3: coctaB, NpUMEHEHHE
B kadectBe TorumBa. Hedts. CocraB u nepepaborka Hedru. [leperonka Hedrw.
HedrenpoayKThl.

CCMI/IHapCKI/Ie pa6OTI>I | - AJIKaHBI. TOMOJIOTHYSCKUN pAaa, HOMCHKJIATYpA, CBOﬁCTBa,
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MOJTyYeHNe U IPUMEHEHHeE.
- ANTKEHBI: TOMOJIOTHYECKUH psJl, HOMEHKJIATypa, CBOUCTBA,
MoJTydeHne U IPUMEHEHHeE.

- AJIKUHBI: TOMOJIOTHYECKHH Psiji, HOMEHKIIATypa, CBOMCTBA,
MOJIyYCHHE U IPUMEHEHHUE.

- ApeHbl: OCH30JI: CBOICTBA, IOJYYCHHE U IPUMEHCHHE.

KontponbHbIe pabOTHI

CamMocTosTenbpHas
paboTa CTyIeHTOB

Tema 2.3. Kucnoponcoaepxaiine opraHu4ecKue COeIMHEHUS

Jlexun

Cojneprkanue yueOHOro MaTepuaia

1

Cruprtel. [Toydenue 3TaHosa OpOXKEHUEM TIIFOKO3BI M THIpaTalueli 3TUIICHA.
lMunpokcunpHas rpynmna kak GyHKnuoHansHas. [loHsTHE 0 IpeIeTbHBIX
OJHOATOMHBIX CIIUPTax. XUMUUYECKHE CBOMCTBA ATAHOJIA: B3AUMOICHCTBUE C
HaTpHUeM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX (HUPOB, OKUCICHUE B aTbJICTH]I.
[Ipumenenue aTaHONIa HA OCHOBE CBOMCTB. AJIKOT'OJIU3M, €0 IOCIEICTBUS TS
OpraHU3Ma YeJOBeKa U MpeaynpexacHue. [ TuuepuH Kak npeacTaBUTelNb
MHOT'0aTOMHBIX CIUPTOB. KauecTBeHHas peaklys Ha MHOTOaTOMHbBIE CITUPTHI.
IIpuMmeHeHue rauuepuHa.

®enon: pu3uUecKre U XUMHUECKHAE CBOWCTBA. B3anMHOe BiIHsIHIE aTOMOB B
MoJieKyJe (peHoa: B3auMOACHCTBHIE C THAPOKCUIOM HATPHSI U a30THOM
kuciiotoil. [IpuMeHnenue GeHosa Ha OCHOBE CBOMCTB.

Anbaerunbl. AnbIeruHas rpymmna Kak (yHKIHOHaIbHasA. DopMasbaerua u ero
CBOMCTBA: OKUCJICHUE B COOTBETCTBYIOLIYIO KUCIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOWIUU criupT. [lonydyeHue anpaeruioB OKUCICHUEM
COOTBETCTBYIOIIMX CUPTOB. [IprMeHeHne GopmManbaeriuia Ha OCHOBE €ro
CBOMCTB.

[TonsTe o kapOOHOBBIX KHcIOTaX. KapOokcuinbHas rpymnmna Kak
¢yHkuMoHaNbHAs. ['oMonornieckuit psij1 npeaeTbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lomydeHre kapOOHOBBIX KUCIIOT OKHCICHUEM
JIBJETHI0B. XMMUYECKHE CBOIICTBA YKCYCHOW KUCIIOTHI: 00IIKE CBOICTBA C
MUHEpaIbHBIMHU KHCIIOTaMH U peakuus stepudukannu. [Ipumenenue ykcycHon
KHCJIOTBI Ha OCHOBE CBOMCTB. BhICIINE KUpHBIE KUCIOTHI Ha IpUMEpe
NaJbMUTHHOBOM M CTEaPUHOBOM.

Croxuble 3gupsl 1 xupbl. [lomydeHne cioxHbIX 3pUpoB peakuen
stepudurannu. CiaoxHble 3QUPHI B IPUPOJE, UX 3HaueHue. [Ipumenenne
CIIOKHBIX 3(UPOB HA OCHOBE CBOMCTB. JKUPHI KaK CII0KHBIE 3QUPEHI.
Knaccudukanus xupoB. XuMHUUECKUE CBOMCTBA KUPOB: THAPOIU3 U
THJIPUPOBAHME KUAKHUX JKUPOoB. [IpuMeHeHue UpoB Ha OCHOBE CBOMCTB. MblLia.

VYraeBompl, uX KiIacCUpHUKAINA: MOHOCaxapuabl (TTr0Ko03a, GpyKTo3a),
Jucaxapuibl (caxaposa) u mojrcaxapubl (Kpaxmai U eiunoio3a). [moko3a —
BEIIECTBO C IBOMCTBEHHOU (DYHKITMEH — aibIerHI0CIAPT. X UMHUIECKHE
CBOWCTBA TIIFOKO3bI: OKHCIICHHE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBIJICHUE B
copOuT, cipToBOE OpokeHue. [[puMeHeHre ITFOKO3bI Ha OCHOBE CBOMCTB.
3HaueHue YIiIeBOIOB B XKUBOW MIPUPOJIE U KU3HU YesoBeka. [lonsTue o
peakIusaX MOJMKOHACHCAIIMY U THPOJIN3a Ha IPUMEPe B3aMMOIPEBPAIlCHUI:
[JIIOKO03a <> MOJIMCaxapH/I.

Cemunapckue padoTel | - CiupThl: Kiaccu(uKalys, CBOMCTBA, MOTYYCHUE U

MIPUMEHEHHUE.

- @enon: pu3MUecKre  XuMHUYecKre cBorcTBa. [lomyuenue u
MIPUMEHEHHE.

- AnbIeTH/IbI: TOMOJIOTHUECKUH psifl, HOMEHKJIATYpa,
CBOICTBA, OIy4YEHHE U IPUMEHEHHE.

- KapOoHOBBIE KHCIOTBI: TOMOJIOTHUECKHUH DI,
HOMEHKJIaTypa, CBOMCTBA, OJIy4YeHHE U TPUMEHEHHE.

- CriokHbIe 3(OUPBI U KUPBI: CBOMCTBA, MOTYYEHHE U
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MIPUMEHEHHE.

KonTtposbnbie paboTh

CamocTosTenpHas - CocraBiieHrne cBOIHOM (00001IatomIeii) TabIUITBI 110 TEME:
paboTa cTy/IeHTOB «Yeneeoowl: knaccughuxayus, ceoticmea, hyHxyuuy.

Tema 2.4. A3zoTtcogepkanue opraundeckue coeauHenus. [loammepsl

Jlexkun

Copep:xanne yueOHOTO MaTeprana

1

[TonsTne 06 amuHax. AnndaTnaecKue aMUHBI, UX KIaCCU(PUKAIHS H
HOMEHKJIaTypa. AHWIMH KaK OpraHiudeckoe ocHoBaHue. [loryuenue aHuaHa u3
HUTpoOeH301a. [[puMeHeHe aHnIMHA Ha OCHOBE CBOMCTB.

AMUWHOKHCIIOTHI KaK aM(poTepHbIe MU yHKIIOHAIBHBIE OpPTraHMIECKHe
COETMHEHUSI. XUMUUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJACIHCTBHE C
[IeJ0YaMH, KHCIOTaMHU U APYT ¢ APYroM (peakiius MOTUKOH/ICHCAITUH).
[Tentuanas cBA3b ¥ noaUNEOTUABL. [I[puMeHeHre aMUHOKHUCIIOT Ha OCHOBE
cBoiicTB. llepBruHas, Bropu9Has, TPETUIHAS CTPYKTYPHI OEITKOB. XUMUYECKHIE
CBOWCTBa OCIIKOB. TOPEHUE, ICHATYPAIIUs, TUAPOJIU3, IIBETHBIC PEAKIUH.
Buonornueckue GyHKINU OEIKOB.

[Homumepsr. benkn u monurcaxapuap! kKak ornononuMmepsl. [Iractmaccer.
[lony4yeHue monmuMepoB peakLuei NOITMMEPHU3aLUH U IOJIMKOHICHCALIH.
TCpMOHJIaCTI/I‘IHI)IC 1 TCPMOPCAKTHUBHBIC ITJIaCTMACCHI. HPGI[CTEIBI/ITCJII/I
actMacc. BonokHa, ux knaccudukanus. [lomyduenue BosnokoH. OTaebHbIC
MPEICTABUTENN XUMUYECKUX BOJIOKOH.

4

[IpomexyTounas arrectanms B hopme audpepeHIImpOBaHHOTO 3a9eTa

Cemunapckue padotsl | - [lonsiTe 06 aMuHax. AHWIMH: CBOWCTBA, IOIy4YeHHE,

NpUMEHEHHE.

- [lonumeps!. benku 1 nonucaxapuapl Kak GMONOIMMEDSI.
IInacTmaccsl.

- IuddepeHnmpoBaHHbIi 3a4eT.

KonTponbHbIE paboTHI

CaMocTosTenbpHas - CocraBiieHHe CBOIHOM (00001Iaromeii) TabIUIIbI 110 TEME:
paboTa CTyIEHTOB «llonumepul: knaccugpuxayus, ceoticmea, yHKyuu,

npumeHerue.

Bcero

61

l'[pnMeprle TEMbI HHAUBUAYAJBbHBIX IIPOCKTOB.

° COBpeMeHHBIe METOAbI O6633apa)KI/IBaHI/IH BO/BI.

° AJ'IJ'IOTpOHI/ISI MCETAJJIOB.

* Xuznb u gesrenvHocTh .M. MeHeneena.

* «[TeprouuecKOMy 3aKOHY Oy/IyIliee He TPO3UT Pa3pyIICHUEM. ..»

* OxpaHa OKpY’KaromIei Cpeibl OT XUMHUUYECKOTO 3arPSI3HCHHUSL.

* [IpumeHeHune TBepIOro 1 razoo0pasnoro okcuaa yrieposia (1V).

* 3aita 030HOBOI0 9KpaHa OT XUMHUUYECKOTO 3arPsI3HEHUSL.

* PactBOpBI BOKpYT HAc. THITBI pacTBOPOB.

® YCTpaHeHI/Ie JKECTKOCTH BOJBI Ha IPOMBINUICHHBIX MPEAIIPUATUAX.

* CepHasi KHCIIOTA — «XJIeO XMMHYIECKOH MPOMBIIUICHHOCTID.

* cnonip30BaHHE MUHEPAIBHBIX KUCIOT Ha MPEANPUITHIX PA3INYHOTO MPOQuUIIs.
® OKCI/I,ZIBI 1 COJIM KaK CTPOUTEIIbHBIC MaTCpHaJIbl.

* MHOrOoNMMKni KapOOHAT KAJIBIUS: B IPUPOJIC, B IPOMBIIIIJICHHOCTH, B OBITY.
* DIIEKTPOJTH3 PACILIABOB AJIEKTPOIHTOB.

* McTopusi BOSHUKHOBEHHUSI M PAa3BUTHUSI OPTaHUYECKON XUMUH.

* VIIIeBOIOPO/JHOE TOILUIMBO, €0 BHIbI M HA3HAUCHHE.

* CHHTETHYECKHE KayqyKH: HCTOPHSI, MHOT0OOpa3Ke 1 MepCIeKTUBHI.
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3. YCJIOBUA PEAJIU3AIIUU YYEBHOM JUCILUILIUHBI

3.1. TpeGoBaHUsI K MUHUMAJBLHOMY
MAaTepPHAJBbHO-TEeXHUYECKOMY O0ecrneyeHuro

Peanu3anus paboueit mporpaMmbl yueOHOW AUCIUILTHHBI TPEIIONIAaraeT HATHINe

4.1.1 yueOHoro kabunera 316

KAaOWHET XUMUH

4.1.2 HaﬁopaTOpI/II/I nH(OPMATUKH U THPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH,
4.1.3 3ana ouobmorexa;

YUTAIbHBIN 3aJ1 C BBIXOJOM B CCThb I/IHTCpHeT.

3.2 O6opynoBaHue y4eOHOTro KaOUHeTa U PadoYUX MeCT KabuHeTa

HaunmMmeHoBaHUS 00HLEKTOB U CpeacTB MaTepPpUAJIBHO-TEXHUIECCKOI'O

Ne Ipumeyanus
obecreyeHust
Oo0opynoBanue yueOHOro kabnnera
1 | PaGoumne mecTa o KOJMYECTBY O0yJarONIMXCs — He MeHee 25 +
2 | PabGouee mecTo mperogaBaTens +
3 | Jlocka nis mena +
4 | PaznBukHas 1EMOHCTpPAIMOHHAS CUCTEMA

IleuaTHbIEe MOCOOUA

5 | Tematuueckue TaOIHUIIBI +

6 | [Moprpersr n




3.3. Ucnosib3yeMble TEXHOJIOTHUU 00yUeHM I

B memsx peanmzanum KOMIICTEHTHOCTHOTO —IOAXOJa B  00pa3oBaTeIbHOM —Ipolecce
UCTIONB3YIOTCSL  CJIEAYIOIIME AaKTHBHBIE M HWHTEPAKTUBHBIC (OpMBI TPOBEACHUS  3aHATHIA:
KOMITBIOTEPHBIE CUMYJISLIUH, JICJIOBBIE M POJIEBBIC UIPBI, AHATHM3 KOHKPETHBIX CUTYalUH, KeHC METOs,
IICUXOJIOTUYECKUE U WHBIE TPEHUHTH, KPYTJIBIHA CTOJ (TPYMIIOBBIE TUCKYCCHH U Ae0aThl), MpodIeMHOe
o0y4eHHe, MO3rOBOM IITypM WM OpEHHCTOPMHUHI, WHTEIUIEKT-KAPTHI, WHTEPHET-IKCKYPCHH
(HTepakTUBHAS DJKCKYpCHs), SKCKYPCHOHHBIM MpPAaKTHKyM, MacTep-Kjacc, 3HAKOBO-KOHTEKCTHOE
o0y4yeHne, IpoeKTHOe 00y4YeHHe, OJTMMITHA/A, Ta00PAaTOPHBIE OIBITHI, KOH(PEPEHIH, TUCTAHIUOHHOE
o0yuyeHne, paboTa B MaJIbIX TPyIaxX, COMUAIbHBIC IPOEKTHI (BHEAYAUTOPHBIE ()OPMBI - COPECBHOBAHHS,
(GUIbMBI, CIEKTaKIM, BBICTABKM W JIp.), HWHTEPAKTUBHBIC JIEKUUU (NPUMEHEHHUEM BHICO- U
ayIMOMaTepHuaoB) U JIp.

3.4. UudopmannoHHoe odecnieyeHue 00yueHust
Ilepeyenb pekomMeHayeMbIX YueOHBbIX M3aanuil, UHTEepHeT-pecypcos,
JAOIOJHHUTEJbHOM JIUTePaTypPbl

[Tpuka3z Muno6puayku Poccun ot 31.03.2014 Ne 253 (pen. ot 26.01.2016) «OO6 yTBep)aeHun
denepanbHOTrO NepedyHs: yueOHUKOB, PEKOMEHAYEMBIX K HCIIOIb30BAHUIO MPU PEaTU3aHH UMEIOLITIX
rOCy/IapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTElbHBIX MPOrpaMM HauyalbHOrO OOIIEro, OCHOBHOIO
oOmiero, cpeanero obimiero obpazoBanusi» (3apeructpupoBano B Muntocte Poccun 30.01.2013 Ne
26755)

OcHOBHBIE MeYATHbIE HCTOYHUKM (2-3 usganmus)

Ne BuixoaHble JaHHbIE IEYATHOI0 U3AaHUS T'on I'pug
W3TaHHS
1 Kum A.M. Opranunueckas xumusi. Yue6Hoe nocobue 2017 rpud
2 XamurtoBa A.W. Oprannueckas xumus 1uist crygeHtoB CIIO. 2016
Y4eOHoe nocobue

3 Boctpukosa I'.}O. Xumus. YuebHoe nocodue 2015
4 Hpozno A.A. Xumus. Yuebroe nocodue mis CI10 2019
5 Baiitaep B.B. Xumus. Yue6Hoe nocobue s CI10 2019
6 Ackaposa JI.X. Xumus. Yae6Hoe mocooue s CI1O 2019

,}IOHOJIHI/ITCJII)HI)IG neYaTHbi€ HCTOYHUKHU

T'on
Ne BrixoaHnnlie JaHHBIE MEYATHOI0 U31aHUS S — I'pud
1 O.C. TI'abpuenss, I'.I" JIpicoBa. Xumus: KHHATA [T IpENofaBarens: y4eo.- 2014
METOJ. mocodue.
2
3
OcHOBHBIE AJICKTPOHHBIC U3IAHUHA
e BrixoaHble faHHBbIE 3JIEKTPOHHOIO Peskum goctyna
H3IaHUS
1 T'abpuensu O.C. u ap. Xumus ams
npodeccuii U crenuanbHOCTeR http://www.alleng.ru/d/chem/chem453.htm
TEXHHYECKOT0 MPOQUIsL
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http://www.alleng.ru/d/chem/chem453.htm

2| |

Z[OHOJIHHTGJ'IBHI)IC JICKTPOHHBIC U3JAHUA

BrixoHble TaHHBIE YJIEKTPOHHOTO
H3AaHUusA

l XUMHUS B HHTepecax YCTOP'I‘IPIBOFO paSBI/ITI/I}lZ . - -
sayemi xypran. 2013. Tow 21, Ne 6 http://www.sibran.ru/journals/KhUR/

Pesxxum nocryna

Pecypcol UaTepuer

Enunoe okHo n0ocTyna k od0pazoBaresibHbIM pecypcaM. budiaunorexa

1) http://window.edu.ru/window/library

OneKkTpoHHass ~ OuMONHMOTEeKa  y4eOHO-METOAWYECKOM  JUTeparypbl Ui oOmero w

po(hecCHOHATLHOTO 00pa30BaHUsI.
2) http://school-collection.edu.ru/catalog/res/bed06896-8cff-11db-b606-0800200c9a66/?;

http://school-collection.edu.ru/catalog/res/bb5811c3-aae7-11db-abbd-
0800200c9a66/?interface=pupil&class=51&subject=31 Bo03MOXHOCTh 3HAKOMCTBA C XHUMHUUYECKUMHU

BCIICCTBAMMU.
3) http://school-collection.edu.ru/catalog/pupil/?subject=16 s JMAarHOCTHYECKOTO

TECTUPOBAHUA Ka4CCTBA YCBOCHUA MaTCpHrajia.
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4. KOHTPOJIb 1 OHEHKA
PE3YJBbBTATOB OCBOEHUSA YYEBHOU JUCIHUIIJIMHBI

4.1 baHK cpeACTB AJisl OLEHKH Pe3yJIbTATOB 00y4eHUs
KoHTponb W OIleHKa pe3ylbTaTOB OCBOCHHUS YYE€OHOW JAMCHIHILTUHBI OCYIIECTBISCTCS
IpernoaBaTesieM B TMPOIECCe MPOBEACHUS TMPAKTUYCCKUX 3aHATHH H J1abOpaTopHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBHIMOTHCHHUS OOYYAOIIMMHUCS WHAWBHIYAIBHBIX 3aJaHH, TPOCKTOB,
HUCCIIEIOBAHUM.
OueHoYHBIE CPEJICTBA COCTABIISIIOTCS MPENOJIaBaTelieM CaMOCTOSITENIbHO TPHU  E€XKETOJHOM
oOHOBIIeHUU OaHKa cpeAcTB. KonrmdecTBO BApMAaHTOB 3aBUCUT OT YKCIIa O0YYarOIINXCS.

Pe3ysabTarsl 00yyeHus

OcHOBHbBIE NOKA3aTeN
OIIeHKH pe3yJ/ibTaTa

DopMBbI U METOAbI
KOHTPOJISA M OLIEeHKH
pe3yJabTaToB 00y4YeHHsl

JInyHOCTHBIE
pe3yJbTaThbl

UyBCTBO rOpIOCTH U YBOXKCHUS K
HUCTOPUHU U TIOCTHKEHUSM
OTCUYCCTBCHHOM XMMHUICCKOM
HayK{; XUMHUYECKH TPaMOTHOE
MOBE/ICHHE B TIPO(HECCHOHATILHOM
JEeSTeIbHOCTH U B OBITY IIPU
o0paleHny ¢ XUMUISCKUMHU
BEIIIECTBAMH, MaTEepUaIaMU U
MpoIeccamu;

- IOHUMAaHUEC POJIM XUMHUH B
€CTECTBO3HAHUHU, €€ CBSI3HU C
APYTruMH CCTCCTBCHHBIMHA
HayKaMH, 3HAYCHHUS B )KU3HU
COBPEMEHHOI0 00I11ECTBA;

- IOHUMAaHUE TII00ATBHBIX
pobIIeM, CTOSIINX TIepet
YEJI0BEUYECTBOM:
9KOJIOTUYECKHUX,
OHCPICTUYCCKUX U CBHIPbCBBIX;
- 9KOJIOTUYECKU TPaMOTHOE
MOBEICHUE B OKPYKAOUIEH
cpene;

- OLICHKAa BJIUSHUA
XUMUYECKOT'0 3arpsi3HEHNS
OKpY>Karolleu cpeibl Ha
OpraHu3M 4YeJoBeKa U Jpyrue
JKUBBIC OPTaHHU3MBbI;

- 6e3omacHas paboTta ¢
BELIECTBAaMHU B JJaOOpaToOpHH,
OBITY M Ha IPOU3BO/ICTBE.

DKcIepTHas OIICHKa
MIPOBEPOYHOI PabOTHI.

["'OTOBHOCTB K IIPOIOJIKEHUIO
00pa3oBaHMs U MOBBIIIECHUS
KBaJIM(HUKAIMK B U30paHHOH
npodecCuoHATBHON
NesITeTbHOCTH U 00bEKTUBHOE
OCO3HAHME POJIU XUMHUYECKUX
KOMIICTCHITUH B 3TOM,;

- mpuoOpeTeHne
MPaKTUYECKOrO OMbITa
JESTENbHOCTH,
MpeEeCTBYIONIEH
npogeccuoHaIbHON, B OCHOBE
KOTOPOM JIEKUT JaHHBIN
y4eOHBIN MpeIMeT.

DKcnepTHas OlleHKa
IIPOBEPOYHON PabOTHI.

YMeHHe UCTI0Ib30BaATh
JOCTUKEHUS] COBPEMEHHOMN
XUMHUYECKON HAYKU U
XUMHUYECKHUX TEXHOJIOTUHN AJIs
MOBBIILIEHUSI COOCTBEHHOT'O
MHTEJJIEKTYAJIbHOTO Pa3BUTHSI B
BbIOpaHHOM MpodeccnoHanbHOM
JESITENIbHOCTH,

- ICTIONB30BaHNE NOCTIKEHHUH
COBPEMEHHON XUMUUYECKON
HayKUd U XUMHAYECKHUX
TEXHOJIOTH JIJIs1 TOBBIILICHUS
coOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS
B BBIOpaHHOM
npodeccrnoHabHOM

Texkynui KOHTPOJIb B
dopme ycTHOrO orpoca.
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ACATCIIBHOCTH,

MeTanpeameTHbie
pe3yJabTaThl

Hcnonbs3oBanue pa3IMuHbIX
BHUJIOB II03HABATEIILHOM
JEATEIIbBHOCTH U OCHOBHBIX
MHTEJUIEKTYaIbHBIX OTepaIiuit
(TOCTaHOBKY 3aJ1a4H,
(bopMyIHpOBaHUS TUIIOTES,
aHaJM3a U CUHTE3a, CPAaBHCHUS,
000011IeHH S, CHCTEeMaTH3al|H,
BBISIBIICHUSI IIPUYHUHHO-
CIICICTBEHHEIX CBS3€H, IOMCKA
aHaJIoroB, (GOPMYITUPOBAHUS
BBIBOJIOB) ISl PEIIICHHUS
IIOCTaBJICHHOH 3a/1a4H,
MIPUMEHEHHE OCHOBHBIX METOJIOB
Mo3HaHus (HaOJII0ICHU,
Hay4YHOT'O SKCIIEPUMEHTA) st
W3YYEHHUsI PA3TTUYHBIX CTOPOH
XHMHYECKUX O0BEKTOB U
MPOIIECCOB, C KOTOPBIMH
BO3HHUKACT HEOOXOIMMOCTh
CTaJKHBATHCS B
npodeccuoHaIbHOU cdepe;

- HCIOJIb30BAHNE PA3IMYHBIX
BHJIOB ITI03HABATEIILHOU
NEsITeIbHOCTH U OCHOBHBIX
MHTEIJUIEKTYaJIbHBIX OTepanui
(IIOCTaHOBKM 3a/1a4H,
(bopMyIHpOBaHUS TUIIOTES,

aHaJIM3a U CUHTE3a, CPaBHCHUS,

000011IeH S, CUCTEMAaTU3aI1H,
BBISIBJICHUSI IPUYUHHO-
CIIEICTBEHHEIX CBS3€H, IOMCKA
aHaJIOToB, GOPMYIUPOBAHUS
BBIBOJIOB) ISl PEIIICHHUSI
MOCTaBICHHOM 3a/1a4H,
MIPUMEHEHHE OCHOBHBIX
METOJIOB TTO3HAHUS
(HaOnroeHMsl, HAyYHOTO
AKCIIEPUMEHTA) AJIs1 U3YUYECHUS
Pa3IMYHBIX CTOPOH
XUMHUYECKUX O0BEKTOB U
MIPOIIECCOB, C KOTOPBIMU
BO3HUKAeT HEOOXOIMMOCTh
CTAJIKHBATHCS B
npodeccuoHabHOU chepe.

Tekyiuii KOHTPOJIb B
¢dbopMe ycTHOTO ompoca.

Hcnons3oBanne pa3IMuHbIX
HCTOYHUKOB JJIS TTOJTY4EHUS
XUMHUYECKON MHPOpMaIIH,
YMEHHE OLICHUTH €€
JOCTOBEPHOCTD ISl TOCTHIKEHHS
XOPOIIUX Pe3yIbTATOB B
npodeccuonanbHoOM chepe;

- IPOBE/ICHUE
CaMOCTOSITEJIbHOTO ITOUCKA
XUMHUYECKON MHPOpMAIIH C
UCIOJIb30BAHUEM Pa3TMYHBIX
HCTOYHUKOB (Hay4HO-
MOMYJISIPHBIX U3JJaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHeTa);

- HCIIOJIb30BAHUE
KOMIIBIOTEPHBIX TEXHOJIOTHIi
JUIst 00pabOTKU U Tiepeaun
XUMHUYECKON HH(pOpMaIuu 1
ee MpeACTaBIeHUs B
pa3nuyHbIX (hopMax.

DKcIepTHas OIICHKa
MIPOBEPOYHOI PabOTHLI.

IIpeameTHbie
pe3yJbTaThl

CdopMupoBaHHOCTH
IIPEICTAaBICHUH O MECTE XUMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MUpa; IOHUMaHUE POJIM XUMHUU B
(dhopMHpOBaHUU KPyro3opa 1
(YHKIMOHATIBLHON TPaMOTHOCTH
yesioBeKa JJIs pelieHus
MIPaKTUYECKHX 3a7ay;

- IOHUMAaHHEC FJ'IO6aJ'H>HI)IX
Mpo0JIeM, CTOSAIIUX Mepet
YeJIOBEUSCTBOM:
9KOJIOTHYECKHUX,
3HCpFeTI/I'-IeCKI/IX nu CI)IpI)eBI)IX;
- 00BsICHEHHE XUMHYECKUX
SABJICHUU, IPOUCXOISIINX B
npupoe, ObITY U Ha
MIPOU3BO/ICTBE;

- 9KOJIOTMYECKHU TPAMOTHOE
MOBEICHUS B OKPYKAIOLIEH

DKcnepTHask OLEHKa
MIPOBEPOYHOI PabOTHI.
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cpene;

- OLICHKA BIUSHUS
XUMHAYECKOT0 3arpsi3HEHUS
OKpY>Karolen cpebpl Ha
OpraHM3M 4Y€JIOBEKa U Jpyrue
YKUBBIE OPTraHU3MBI.

Brnanenue ocHOBOMOIararomuMu
XHUMHYSCKUMH TTOHSITHSIMH,
TEOPUSIMU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJb30BaHUE XUMUYCSCKOM
TEPMUHOJIOTUEH U CUMBOJIMKO;

- OIIEPUPOBAHUE CIEAYIOLIUIMU
XUMHUYECKUMHU MOHATHSIMHU:
BEILIECTBO, XUMHUYECKUMN
JJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIC AaTOMHAS U
MOJIEKYJISIpHAsi MacChl, MOH,
AJJIOTPOIIHSL, U30TOIIbI,
XUMHYECKas CBA3b,
ANEKTPOOTPULATEIBHOCTb,
BaJICHTHOCTb, CTEIICHb
OKHCJIEHHUS, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIN 00beM
ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHMSI,
PacTBOPBI, DJIEKTPOIIUT U
HEAJIEKTPOJIUT, SJEKTPOIH-
TUYecKasl IUCCOLNALINS,
OKHUCJIUTENb U
BOCCTaHOBUTENb, OKUCIICHHUE U
BOCCTaHOBJICHHE, TEIIOBOI
s dexT peakuu, CKOPOCTh
XUMHUYECKON peaKinu,
KaTajan3, XUMUYECKOE PaBHO-
BECHUE, YIIIEPOJHBIN CKEIIET,
(yHKIIMOHAIbHAS TPYIIA,
M30MEepHsl, TOMOJIOTHS.

Texkynui KOHTPOJIb B
¢dbopme ycTHOrO onpoca.

Bragenvue oCHOBHBIMH METOIaMU
HAy4YHOTO ITO3HAHUS,
UCMOJIb3YEMBIMU B XUMHH:
HaOJII0JICHUEM, OIICAHUEM,
HU3MEpEHUEM, SKCIIEPUMEHTOM;
ymMeHue o0pabaThiBaTh,
OOBSICHATH PE3yIbTAThI
IMPOBCACHHEBIX OIBITOB U ACJIaTh
BBIBOJIbI; TOTOBHOCTb H
CHOCO6HOCTB MMPUMCHATH MCTOABI
MIO3HAHUs [IPU PELICHUN
MPAKTUYECKHX 3a7a4;

- BJIaJICHUE OCHOBHBIMH
METOJIaMH HAyIHOT'O
MO3HAHUS, UCTIOJIb3yEMbIMH B
XHAMUHN: HAOJIIOACHHUEM,
OTMHMCaHUEM, U3MEPEHHUEM,
IKCIIEPUMEHTOM; YMCHHUE
o0pabaTeIBaTh, 00BACHATH
Pe3yJIbTAThI MPOBEICHHBIX
ONBITOB U JCIaTh BHIBOJIBL;
TOTOBHOCTbH M CIIOCOOHOCTH
MPUMEHSITh METOJIBI TIO3HAHUS
MIPH PEIICHUN TPAKTHYECKUX
3a/1a4 B OBITY ¥ Ha
TIPOU3BO/ICTBE.

Texymui KOHTPOIIb B
(dbopme ycTHOTO orpoca.

DKcnepTHas OlleHKa
IIPOBEPOYHON PabOTHI.

CchopMupoBaHHOCTH YMEHUS
JaBaTh KOJIMYECTBEHHbIE OLIEHKU
Y IPOM3BOJUTH PACUETHI 110
XUMHUYECKUM (hopmynam u
YPaBHEHUSM;

- YCTaHOBKa 3aBUCUMOCTH
MEXK1y KQUeCTBEHHOU 1
KOJIMYECTBEHHON CTOPOHAMU
XUMUYECKUX O0BEKTOB U
npoueccos. Pemenue
pacyeTHBIX 3a/1a4 10

DKcrepTHas OlleHKa
pacyYETHBIX 3aIaHUMH.
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XUMHAYECKUM (opMysIaM U

YPaBHEHUSIM.
Bnanenue npaBunamMu TEXHUKHA | - Ge3omacHas paboTta ¢ Texymuii KOHTPOJIb B
0e30macHOCTH IpU BEIIIECTBAMH B JIa0OPaTOPHH, ¢dopme ycTHOTO Oorpoca.
MCTIOJIb30BAHUU XUMHUYECKUX OBITY M Ha TIPOU3BO/ICTBE.
BEILIECTB;
CdhopMupoBaHHOCTB - KpUTHYECKAasl OI[CHKA DKcrepTHas OLeHKa
COOCTBEHHOM MO3UINH IO JOCTOBEPHOCTH XUMHYECKOM IPOBEPOYHON pabOTHI.
OTHOIICHHIO K XUMHYECKOU nH(pOpMaINH, TOCTYIAIOMICH
UHOPMAIHH, TTOTyIaeMOH 13 U3 Pa3IMYHbIX HCTOYHUKOB.
pa3HBIX HCTOYHHUKOB.

1)

2)
3)
4)
5)
6)
7)
8)
9)

4.2 IlpumepHbIii epeYeHb
BOIPOCOB M 3aJaHUH /ISl IPOBeJAeHNs
HUTOr0BOr0 KOHTPOJIA y4eOHBIX JOCTHKEHUI 00y4aromuxcs
NMPH peaiu3alun CpeaHero oomero odpasoBaHus

Pacuernblie 3amaun Ha HAXOXKJIEHWE OTHOCUTEIILHOW MOJEKYJISIPHOW MAacChl, ONpeeTieHue
MAaCCOBOM J0JIA 3JIEMEHTOB.

Buapl cBsA3U: KOBaJIEHTHAsA, HOHHAs, METAJUIMYECKasl.

DIEKTPOIUTHI U HEANEKTPOIIUTHI.

DNEeKTPONUTHYECKas JUCCOLMAIIMS: KUCIIOT, IIeJI0ueH, COJeH.

Knaccuukanus XUMHYECKUX PEaKIIHid.

Merasibl, HEMETaIbI.

AJKaHbI: XUMUYECKHUE CBOMCTBA, MTOIYYEHHE.

AJIKEHBI: XUMHYECKHE CBOMCTBA, MTOTYyYCHHE.

AJIKUHBI: XUMHYECKHE CBOMCTBA, MOJTy4YECHUE.

10) ApeHbl: GEH3011: CBOMCTBA, MOJIyYCHUE U IPUMEHEHHUE.

11) Cruprer: knaccuuKanus, CBOMCTBA, MOIYUCHHUE U IIPUMEHEHHUE.

12) Anberusipl: CBOMCTBA, TIOTyYCHHE M TPUMCHEHHE.

13) KapOoHOBBIE KHCIIOTHI: CBOMCTBA, TIOTyUYCHHE 1 IPUMCHEHHE.

14) YraeBozpl, UX KJIaCCH(PHUKAIHS: MOHOCAXapUIbl, TUCAXaPUIbl M MOJTUCAXAPUIBI.

15) ITonmmmepsl. benku n monucaxapuisl Kak ouonoauMepsl. [lmactmaccs.

@OpMBI KOHTPOJIS 3HAHUMN:

1) VYcrHBIN Onpoc Ha JIEKIUSX, MPAKTUIECKUX U CEMUHAPCKUX 3aHATHUSIX.

2) IlpoBepka BBINOJHEHHS TUCbMEHHBIX JJOMAITHUX 33JaHUH.

3) IIpoBepka BBIMONHEHHS PACUSTHBIX 3a1a4.

4) TectupoBaHue.

5) KoHTpOIb CaMOCTOATENIbHOM PabOTHI (B MMCbMEHHOM WIIN YCTHOM hopme).
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