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1. HACIIOPT
pado4eid mporpaMmbl y4eOHOM TUCUUILIAHBI

ECTECTBO3HAHUE: XUMMUA

[Haszeanue oucyuniunst 6 coomeememauu 6 coomgeememeuu ¢ @IOC COOJ

1.1. OobaacTs npuMeHeHUs padoyeil MporpaMMbl y4eOHOM M CIUTIIMHbI

PaGouass mporpamma  yuebnoit  mucuummmasl  «ECTECTBO3HAHUE: XWMWS»
cooTBeTcTBYyeT DenepallbHOMy TOCYIapCTBEHHOMY O0pa3oBaTeIbHOMY CTaHIApTy CPEAHETro
(mostHOTO) 001IIETO 00pa30BaHMs, YTBEPKACHHOMY Iprka3oM MuHoOpHayku Poccuun ot 17 mas 2012
r. Ne 413 (pen. ot 11.12.2020) «OO6 yrBepxkaeHun (QeaepaIbHOTO TOCYAaPCTBEHHOTO
0o0pa30BaTeNbHOTO CTaHAApTa CcpeaHero (MmMoJHOro) olmiero oOpa3oBaHUs» (3aperUCTPUPOBAHO B
Muntocte Poccun 07.06.2012 N 24480)).

[Iporpamma  oOmieoOpazoBarenbHoi  yueOHoit — nuctmmunabel  «ECTECTBO3HAHMUE:
XUMUS» npennasHadueHa Uisi W3yYeHUS XUMHHM B Tpo(EecCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3alsaX, pPeaTM3YIOUMX O00pa30BaTeNbHYIO IPOrpaMMy CpeIHero oomiero oOpa3oBaHUs B
mpejesax OCBOSHHUS MPOTPaMMBbI IMOATOTOBKH crenuanuctoB cpeaHero 3BeHa (IITICC3) na Gase
OCHOBHOT'O 00111ero 00pa3oBaHMs MPU MOATOTOBKE CHEIMATNCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBaHuii PI'OC cpeaHero oodmero oOpa3oBaHUA,
NPEIbSIBISEMBIX K CTPYKTypE, COICPXKAHUIO U pe3yldbTaTaM OCBOCHHUS YYEOHOW TUCIUTUIMHBI
«ECTECTBO3HAHUE: XUMHUA» u ¢ ydetom MeToaMYecKHX PEKOMEHJAUMN MO peanu3aluu
cpeaHero oOmiero oOpa3oBaHHsl B MpefesiaX OCBOCHHS OOpa3oBaTENbHON MPOTrpPaMMBbl CPEAHETO
npodeCCHOHAIBHOTO  00pa3oBaHWsi Ha 0a3e OCHOBHOTO OOIIEro o0pa3oBaHUSA (ITucemo
Munnpocsemienuss  Poccun ot 14.04.2021 3a Ne 05-401), Konuenuuu mnpenogaBaHus
00111e00pa30BaTEIbHBIX JTUCIUIIMH C YYEeTOM TPO(ECCHOHATLHONW HAMpPaBICHHOCTH MPOTpaMM
cpenHero npoheccCHoHaTLHOTO 00pa30BaHMsl, peaTu3yeMbIX Ha 0a3e OCHOBHOTO 00IIEro oOpa3oBaHus
(pactiopspkenne  MunanpocBemenuss Poccun ot 30.04.2021 NeP-98) m mpumepHO#l mporpamMmbl
obmeoOpazoBarenpHoit  yueOHOUM  muctmmummabl  «ECTECTBO3HAHUE: XUMWUS» s
poeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHu3aIui.

[Tporpamma yuebnoit mucummummabel «k ECTECTBO3HAHUE: XUMUS» sBnsercs OCHOBOU
I pa3paboTKu  pabodymx TporpamMMm, B KOTOPBIX MpodecCHOHANIbHBIE 00pa3oBaTeIbHBIC
OpraHu3aly, peajlu3yrone o0pa30BaTENbHYIO IPOrpaMMy CpEIHEro oOImero oOpa3oBaHHsS B
npenenax ocBoeHus [IIICC3 na 06a3e oCHOBHOTO 00I1Iero 0Opa3oBaHUs, YTOUHSIOT COJACpP)KAHUE
yueOHOro MaTepuana, MoCieN0BaTebHOCTh €r0 M3YYCHHUS, PACHpEe/ICHHe YYeOHBIX YacOB, BHJIBI
CaMOCTOSITENIbHBIX paboT, TEMAaTUKY TBOPUYECKUX 3afaHuil (pedeparoB, AOKIAI0B, HHIAUBUAYATbHBIX
MPOEKTOB W T. T.), YUUTHIBas CHEIUPUKY MPOTPaMM TOJATOTOBKU KBaTH(PUIIMPOBAHHBIX pPabOYMX,
CIIy’KallluX U CIEIUAINCTOB CPEAHET0 3B€Ha, OCBauBaeMOM Mpodeccuu WiH CrenruaibHOCTH.

[IporpaMMa MOXET HCIONB30BAThCS JIPYTUMH TPO(GECCHOHATBHBIMA 00pa30BaTEIbHBIMU
OpraHU3AIUsIMHU, PEATH3YIONIMMU 00pa30BaTEIbHYI0 MPOrPaMMYy CpPEIHEro oO0Iero oopa3oBaHHs B
npenenax ocsoerus [IIICC3 na 6a3e ocHOBHOTO 00111€T0 00pa30BaHMSL.

1.2 Mecro  y4eOHOWI  JMCHMIUIMHBI B CTPYKType  OCHOBHOM

npodgeccHOHAIBHON 00pa30BaTeIbHOI MPOrPaMMBbI

Pabouas mporpamma peanusyercss B npenenax ocoenuss OITOIT CIIO na 6aze OCHOBHOTO
obmero obOpazoBaHHs ¢ TodydeHHEM cpemnHero oodmero obpazoanusi (IITICC3) m u3yuaercs B
0011e00pa3oBaTeILHOM LIUKIIE.

JlanHas yueOHas JUCHMIUIMHA BXOAUT B cocraB OOmMX y4yeOHBIX JUCLMIUIMH
obmmeobpaszoBarenproro nukia [IIICC3 u n3ydaercst Ha 6a30BOM ypOBHE.



1.3. Heau u 3axa4m y4eOHOM IMCHMUIUIMHBI — TPeOOBaHMS K pe3yJbTaraM

0CBOEHMS YUeOHOI IUCHUIINHBI:
Pabouas mporpamma y4eOHOW IUCHMIUIMHBI OPUEHTHPOBAHA HA JOCTIDKEHHE CJIEIyIOIIUX

LEJIEN:

¢dbopmupoBaHue y 00y4aIOIIMXCSl YMEHUS OLIEHUBATh 3HAUUMOCTh XUMHUECKOTO 3HAHUS IS
_KaRIOro 4eNmoBeKa,
¢dbopmupoBaHHe y 00YYaIONMXCS LEIOCTHOTO IPEACTaBICHUS O MUPE U POJIM XUMHH B
CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA; YMEHHS OOBSICHATH OOBEKTHI
U IPOLECCHl OKPYXKAIOIIEH IEHCTBUTEIBHOCTU: IMPUPOJHOM, COLUAIBHOH, KYJIBTYPHOW,
_TEXHUIECKOH CPE/II, —~ MCTIONML3YA JUIA 9TOTO XUMUUECKHE 3HAHMSA;
pa3BuTHE y OOy4aroIuxcs YMEHHH pa3nuyarh (PakTbl M OIEHKH, CPAaBHHBATH OIICHOYHBIC
BBIBOJIBI, BHJICTh HX CBSI3b C KPUTEPHUSMH OIICHOK M CBSI3b KPUTEPHEB C OINpPENCICHHOM
_CHCTEMOH IEHHOCTEH, hOpMyIMPOBATh M 0G0CHOBLIBATE COOCTBEHHYIO MO3MUMIO;
npuoOpereHne OOYYaIOMMMHCS OIbITa Pa3HOOOpPA3HOW NEATETLHOCTH, TO3HAHUA U
CaMOTIO3HAHUS; KJIIOYEBBIX HABBIKOB, UMEIOUIMX YHHBEPCAJIbHOE 3HAUYEHUE I Pa3IHYHBIX
BUJIOB JICATEILHOCTH (HABBIKOB PELICHUS MPOOJIeM, IPUHATHS PEIICHUH, IONCKA, aHAIN3a U
0o0paboTkn  uH(pOpMAIMM, KOMMYHUKAaTHBHBIX  HaBBIKOB,  HAaBBIKOB  H3MEPEHUH,

COTPYJHUYECTBA, 0€30IMaCHOT0 OOPAIICHUS C BEIIECTBAMH B TTOBCEHEBHOMN KU3HH).

OcBoenue comepkanust  ydeonoir gucrumumabl  «ECTECTBO3HAHUE: XWMUA»
o0ecreynBaeT JOCTHKEHHE CTYJCHTaMH CIIeIYIOIIUX Pe3yIbTaTOB:

JAUYHOCMHbIX:

TOTOBHOCTb M  CIOCOOHOCTh  OOyYaromMXcsi K CaMOpPa3BUTHUIO U JMYHOCTHOMY
(CAMOONPERCIICHMIO, .
c(OPMHUPOBAHHOCTh HMX MOTHBAIMM K OOYYCHHMIO U IIeJICHANpaBICHHON I03HABAaTEIbHOM
NEeSITEeIbHOCTH, CHUCTEMbl 3HAYUMBIX COLMAIBHBIX M MEXKJIMYHOCTHBIX OTHOILIEHU,
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, OTPa)KaIOIIUX JHUYHOCTHBIE U TPa’KIAaHCKUE MO3ULIUU B
JACATCILHOCTH, IIPABOCOSHAHNC, SKOJOTUHCCKYIO KyIbTYDY, .

CHOCOGHOCTB CTaBUTh LCJIM U CTPOUTH KU3HCHHBLIC IIJIAHBI, CHOCO6HOCTB K OCO3HaHHIO
POCCHICKOM IpakIaHCKOM UJACHTUYHOCTHU B MOJUKYJIBTYPHOM COLIMYME;

Lo
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T
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CIIOCOOHOCTh HMCIOJIB30BAHUSI OCBOCHHBIX MEXKIIPEIMETHBIX MOHSATHH W YHUBEPCAIBHBIX
y4eOHBIX  JEHCTBUM  (PEryisITUBHBIX,  IO3HABATEIbHBIX, = KOMMYHUKATUBHBIX) B
M03HABATEIBHON U COUMAJIBHON MPAKTUKE;

CaMOCTOATCIIBHOCT B IINIAHUPOBAHUHW HW OCYIICCTBIICHHUU y‘lC6HOﬁ JCATCIIBHOCTH H
OopraHu3anun Y‘-IGGHOI‘O COTPYAHUYCCTBA C neaaroraMm u CBCpCTHUKAMU

CIOCOOHOCTh K TMOCTPOCHHUIO WHAMBUAYAIBHONH 00pa3oBaTeNbHOW TPACKTOPUH, BIIAJCHHE
HaBBIKAMH y4e€OHO-UCCIICIOBATENHCKOMN, MPOSKTHON 1 COITMATBHOM JIEATEILHOCTH;

c(OpMHPOBAHHOCTH MPEACTABICHUI O MECTE XUMHUH B COBPEMEHHOM Hay4yHOU KapTUHE MUPA;
[IOHMMaHHE POJIM XUMHHU B (DOPMUPOBAHMM Kpyrozopa U (PyHKIMOHAIbHON I'pPaMOTHOCTH
_1C/IOBCKA JUTA PCHICHUA PARTUYCCKYX 3afad,
BIQJICHAEC OCHOBONOJATalOIIMMUA XHUMHYECKHMH MOHATHAMM, TEOPUSAMH, 3aKOHAMH H
_38KOHOMEPHOCTAMH; YBEPEHHOE I10/Ib30BAHME XMMHYECKOH TEPMUHOIOTHEH M CHMBOIHKOM;
BIQJICHAEC OCHOBHBIMH METOJAMU HAy4YHOTO IIO3HAHUSA, HCIHOJIb3YEMBIMA B XHMHH:
HaOIoZeHNe, OMMCaHHe, W3MEpPEeHHEe, SKCIEPUMEHT; yMeHHe o0pabaTbiBaTh, OOBICHATH
pe3yabTaThl IMPOBEJECHHBIX ONBITOB M JelaThb BBIBOJABI; TOTOBHOCTh U CHOCOOHOCTH
_IPAMCHATH MCTO/IPI IOSHAHWS TIDH PCIICHAM IPAKTUICCKUX 3amadt,

c(hOpPMUPOBAHHOCTh YMEHUsS JaBaTh KOJIMYECTBEHHBIE OLIGHKH M IMPOBOIUTH PACUETHI TIO
XUMHUECKUM (HOpMYyJIaM U ypaBHEHUSIM;



c(OPMHPOBAHHOCTH COOCTBEHHOI MO3MIMU IO OTHOUICHHWIO K XMMHUYECKOH MH(pOpMaluy,
| TIOJTY9aeMOM U3 Pa3HbIX HCTOYHHKOB. !

1.4. PexomeHayemMoe KOJHYECTBO 4YacOB Ha OCBOeHHMe pado4eil mporpamMmbl
y4eOHOM TUCHUIIMHBI:

10 CIIELUAIbHOCTH [ 44.02.01 | | TomkonsHoe 06pasoanue

BCETr0 4acoB 59 | B TOM 4uncCIie

MaKCcHMalbHOU yueOHON Harpy3Kku oOydaromerocs 59 | gacos, B TOM yncie

00s13aTeNIbHONM ayTUTOPHOM yueOHOI Harpy3Ku 00y4aromerocs 4acoB,

CaMOCTOSITEIbHON PabOThI 00yJarOIIeTrocs YacoB;

10 CIIELUAIbHOCTH | 44.02.02 | | Hpenonasanue B HauaTbHBIX KIAcCax

BCEr0O YacoOB 59 | B TOM 4yucie

MaKCHUMaJIbHON y4eOHOU Harpy3ku oOydaromerocs 59 | yacos, B TOM uucie

00s13aTeNbHON ayAUTOPHOM y4eOHOI Harpy3ku 00y4aroIerocs 4acoB,

CaMOCTOSITENILHOUN paboThl 00YJarOIIEeToCs 4acoB;

110 CIEUAIBHOCTH | 44.02.03 | | [lemaroruka 1OMOJIHUTENTFHOTO 00Pa30BaHUS

BCEr0O YacoOB 59 | B TOM 4yucie

MaKCHUMaJIbHON y4eOHOU Harpy3ku o0ydaromerocs 59 | yacos, B TOM uucie

00s13aTeNbHON ayAUTOPHOM y4eOHOM Harpy3ku 00y4aroIerocs 4acoB,

CaMOCTOSITENILHON pab0oThl 00YJarOIIEeToCs 4acoB;

110 CIELUAIBHOCTH | 44.02.04 | | CrienmanibHOE JIOIIKOJIbHOE 00pa3oBaHue

BCEr0O YacoB 59 | B TOM 4yucie

MaKCHUMaJIbHON y4eOHOU Harpy3ku oOydaromerocs 59 | yacos, B TOM uucie

00s13aTeNbHON ayAUTOPHON y4eOHOI Harpy3ku 00y4aroIerocs 4acoB,

CaMOCTOSITENILHON paboThl 00YJarOIIEeToCs YacoB;

10 CIIELUAIbHOCTH [ 49.02.01 | | ®usmueckas kynpTypa

BCETO 4acoB B TOM 4HCJIE
MaKCUMalIbHOU yueOHOU HArpy3Ku 00ydaromerocs 4acoB, B TOM YHUCJIE
00s13aTeNbHON ayAUTOPHON ydeOHOM Harpy3ku 00y4aroIerocs 4acoB,

CaMOCTOSTENIbHON paboThl 00yUaroerocs 4acoB;

10 CIIELUAIbHOCTH [ 49.02.02 | | AnantusHas dusmueckas KyIbTypa

BCETO 4acoB B TOM 4HCJIE
MaKCHMalIbHOU yueOHOU HArpy3Ku 00ydaromerocs 4acoB, B TOM YHUCJIE
00s13aTeNbHON ayAUTOPHON y4eOHOI Harpy3ku 00y4aroIerocs 4acoB,

CaMOCTOSITENILHOUN paboThl 00YJarOIIEeToCs YacoB;
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUIJIAHBI
2.1. O0bemM yueOHOM TUCHUIJIMHBI U BUABI Y4eOHOI padoThI

Ne Bun yuyeOHoit padoThI O0bem
4acoB
1 MakcumaiibHasi yueOHasi Harpy3Kka (BCero) 59
OO6s3aTenpHas ayquTOpHast yueOHasi Harpy3Ka (BCEro) 39
B TOM YHCJIE:
2.1 J1a00paTOPHBIE U MPAKTUUECKUE PAOOTHI 28
2.2 | nexuuun 11
3 | CamocrostrennHas pabora o6ydaromerocs (Bcero) 20
B TOM YHCIIC:
3.1 MOJITOTOBKA MH(OPMAIITMOHHOTO COOOIIEHUs, CO3/JaHUE 9
IIPE3CHTAllNI
3.2 COCTABJICHUE U PEIICHUE CUTYallMOHHBIX 3a]1a4 2
3.3 | cocTaBieHHE TECTOBBIX 3a/IaHUI U ITAJTOHOB OTBETOB K HUM 2
3.4 | CocraBienue cBOJHOM (00001aroNIeit) TaOIUIIBI IO TEME 7
HToroBsiii KOHTPOJIb B hopme nuddepeHIpoBaHHOTO 3aueTa
Htoro 59

2.2. TemaTu4yeCcKuii IVIAH M CO/IEP:KAHNE Y4eOHOM TUCUMILIIMHBI
OVY/i8.10.2 ECTECTBO3HAHUME: XUMUA

HauMeHnoBaHMe TUCUUIIJIMHBI

HaumeHoBaHue pa3iesioB U TeM
Homep pa3nesioB u O6bem Vposenb
Tem Conepxanue y4eOHOro MaTepuasia; CeMUHAPCKHUE 4acoB 0CBOCHISE
3aHATHS; CAMOCTOSAITe/IbHAs padoTa 00y4aImuxcs
1 2 3 4
Paznen 1. Oo0mas 1 Heopranmyeckasi XuMus
Tema 1.1. OCHOBHBIC TTOHATHUS U 3aKOHBI
Jlexryn 1
Copepxanne yueOHOTO MaTepuana
1 BemectBo. Atom. Mosnekyna. Xumudeckuil anemeHT. Amnorponus. IIpocteie u 1
CJIOKHbIE BelllecTBa. KadyecTBEHHBIM M KOJMYECTBEHHBIH COCTAaB BEIECTB.
Xumudeckue 3HakM U (popmynbl. OTHOCHUTENEHBIC aTOMHAas U MOJCKYJsSpHAs
Macchl. KonnuecTBo BelecTsa.
2 CrexuomeTpusi. 3aKOH COXpaHEHHS MAcChl BEIIECTB. 3aKOH ITIOCTOSHCTBA 2
COCTaBa BEIIECTB MOJICKYJISIPHON CTPYKTYPBI. 3aKOH ABOTaJpO U CICIACTBUS H3
HETO.
3 PacuerHble 3amaud Ha HAXOXKIEHUE OTHOCHUTEIBHOM MOJIEKYISIPHOM MAaccChl, 3
OTIpe/IeTICHHE MAaCCOBOH TOJTM XUMHUYECKHX DJIEMEHTOB B CIIOKHOM BEIIECTBE.
CemunHapckue - CrexuoMeTpusi. 3aKOH COXpPAHEHHUS MAaCChl BEILECTB. 3aKOH 2
3aHATHUS MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYIJISIPHON CTPYKTYPHI.
- PacuerHple 3ajauyd  Ha HaXOXJEHHUE OTHOCUTEJIbHOM
MOJIEKYJISIPHOM  MaccChl, ONpPEACICHUE MAacCOBOM  JOJIH
XUMHYECKUX JIEMEHTOB B CJIO)KHOM BEIIIECTBE.
KoHuTponbHbIE paboThI




CaMocTosTenbHast
paboTa CTyICHTOB

Tema 1.2. Ilepuonnueckuii  3akoH u  Ilepuommyeckas  cucrema

XUMHUYCCKHUX J3JICMCHTOB I[I/I MCHZ[CJ'ICCBEI 1 CTPOCHUC aTOMA

Jlexmn

Conepxxanne yaeOHOro MaTepuaa

1

Otkpeitrie JI.M. MenneneeBsiM llepuoamdeckoro 3akona. Ilepmommdeckuii
3akoH B (opmymupoBke JI. WM. Menneneea. Ilepuoamueckas Tabmuia
XUMHYECKUX DIIEMEHTOB — Tpaduiyeckoe OTOOpaKEHHE NEePUOINISCKOrO
3akoHa. CTPyKTypa MEepUOAMYCCKOW TAONHIIBI: TIEPHOALI (Majablie W OOJBIIHE),
rpynmnsl (TnaBHas U nmododHas). CoBpeMenHast GopmynupoBka [lepuoanyeckoro
3akoHa. 3HaueHue Ilepuonuueckoro 3axkoHa u Ilepuonuuyeckolt CHUCTEMBI
xumudeckux aieMeHToB .M. MenzaeneeBa aiis pa3BUTHS HAYKU U MOHUMaHUA
XIMHYECKON KapTHHBI MHpa.

AToM — cioxHas dYacTuua. Sapo (MpOTOHBI M HEWTPOHBI) W 3JIEKTPOHHAS
obomnouka. M3otonsl. CTpoeHHE 3JCKTPOHHBIX OOOJIOYEK ATOMOB 3JIEMEHTOB
MajeiX TepuogoB. OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JO0YEK aTOMOB
SJIEMEHTOB OONBLIMX MEpUOJOB (TMEPEeXOAHBIX dineMeHTOB). lloHsTHe 00
opbutansx. s-, p- U d-opOuTtamu. ONEKTPOHHBIE KOHQUIypalud aToMOB
XMMUYECKUX IEMEHTOB.

CemuHapckue
3aHSATHUS

Kontposabnbie paboTh

CamocrosTenpHas - TlogroroBka WH(MOPMAIIMOHHOTO COOOIICHHS II0 TEME:

paboTta cTyneHTOB

«WKuszue u desmenvrocmo [J[.U.Menoeneesa. Ilepuoouueckuil
3aKOHY.

Tema 1.3. CtpoeHue BemecTBa

Jlexun

Copepxanne yueOHOTO MaTepuana

1

HNonnas xumudeckas cBsi3b. KaTnoHbl, nx 00pa3oBaHHe U3 aTOMOB B PE3yJIbTaTe
mporiecca OKWCIICHHWS. AHHOHBI, MX O0Opa30BaHHWE M3 aTOMOB B pe3ylibTare
mpoiiecca BoccTaHOBJICHMs. VMoHHas CBs3b Kak CBSI3b MEXKAY KaTHUOHAMHU U
AHMOHAMHU 3a CYET DIIEKTPOCTATHUYECKOTO mputTskeHus. Knaccudukamnms noHOB:
MO0 COCTaBy, 3HAKY 3apsia, HAIHYMIO TUAPATHOW 000nouku. VoHHBIC
Kpuctayuimdeckue  pemretkd. (CBoiicTBa  BEMIECTB € HOHHBIM — THIIOM
KPUCTAJUIMYECKON PEIICTKH.

KoBaneHTHas xumuueckas CBsi3b. MexaHu3M 00pa30BaHUs KOBAJCHTHOH CBSI3U
(oOMeHHBII u JIOHOPHO-aKIIETITOPHBIN). OIEeKTPOOTPHUIIATEIIEHOCTb.
KoBasneHnTHbIe moysspHas ¥ HEMONApHas CBsA3U. KpaTHOCTh KOBaJICHTHOH CBS3H.
MornekynspHble ¥ aTOMHBIC KpUCTAUIMYeCKHe pemieTku. CBOWCTBA BEIIECTB C
MOJICKYJISIPHBIMHU M aTOMHBIMH KPUCTAJUIMIECKUMH PEIIETKAMHU.

Merammdeckasi KpUCTAIUIMYECKass peIIeTka W MeTauTHdeckas XHMHYecKast
cBsA3b. Du3MUeCKUe CBONCTBA METAJUIOB. ATpEraTHbIC COCTOSIHHSI BEIICCTB:
TBepnoe, )kuaKoe U ra3000pa3HOE COCTOSIHHS BelecTB. [lepexon BelmiecTBa U3
OJTHOT'O arperaTHOr0 COCTOSIHHS B Ipyroe. BomopoaHast CBS3b.

CemuHapcKue
3aHATHUS

- NoHHas xumMu4decKasi CBSI3b.

- KoBanenTHas HCIMOJIApHAasA XUMHUYCCKaAsA CBA3b.
- KoBanentHas IoJIsipHasA XUMHUYCCKaA CBA3b.

- Mertannuueckas KpUCTaJLLINYECKasd
MCTAJNIMYCCKAasA XUMHUYCCKas CBA3b.

pemeTka  H

Kontposbabie paboTh

CamMocTosiTesIbHas - CocTaBieHHE U PEIICHUE CUTYAIIMOHHBIX 3a/1a4.
paboTa CTyICHTOB

Tema 1.4. Bona. PacTBopel. DieKkTpoauTHuecKas AUCCOUUas
Jlexmn

Coneprxanne yaeOHOTO MaTepraia




Boma kak  pactBoputTens. PacTBopumocTh  BemiecTB.  HachlllieHHBIE,
HEHACHIIIICHHBIE, MEPECHIIIEHHBIE PACTBOPHL. 3aBUCUMOCTb PACTBOPUMOCTH
ra3oB, XHUIKOCTEH W TBEPABIX BEIIECTB OT PA3NWYHBIX (hakTopoB. MaccoBas
JIOJIS1 PAaCTBOPEHHOT'O BEIIECTBA.

2 ONEKTPONUTHI W HEIIEKTPOIUTHL.  DICKTPOJUTUYECKAsT  JAMCCOIMAIIUS.
MexaHu3MBl 3JCKTPOJIMTUYCCKON TUCCONMAIUHN JUIS BEIIECTB C Pa3THYHBIMH
TUTIAMU XUMHUYECKOU CBsI3U. [ WApaTHpOBaHHbBIC U HETHPATHPOBAHHBIC HOHBI.

3 CrerneHb 3EeKTpONUTHYECKON uccoruanui. CUIbHBIE U clabble SJCKTPOJIHTHI.
OCHOBHEBIC TIOJIO)KEHUS TEOPUU IJICKTPOJIIMTUICCKON muccoruaryu. KucioTsl,
OCHOBAHUS M COJI KaK AJICKTPOJIUTEHL.

CemuHapckue - DJEKTPONUTHI ¥ HEIIEKTPOIUTHL. DJIEKTPOTUTHIECKAS

3aHSATHS JIICCOTIHAITHS.

- Crenenp s3nekTponuTUdeckor auccoruanyu. CHIbHBIE WU
cia0bIe DIICKTPOJIUTEHI.

KoHTponbHbIe pabOThI

CamocrosiTenbHast

paboTa CTyICHTOB
Tema 1.5. Krnaccudukanysi HeopraHHIecKHX COSTUHEHU 1 MX CBOMCTBA

Jlexun

Copepxanne yueOHOTO MaTepuana

1 Kucnoter kak 37eKTpoNWThL, X KilaccH(UKAIMA MO Pa3NUYHBIM TPHU3HAKAM.
XUMHUYECKHE CBOMCTBA KHUCIOT B CBE€T€ TEOPUU  DIIEKTPOIUTHUECKOMN
muccoruaryi. OcoOEHHOCTH B3aUMOJICHCTBUS KOHIICHTPHUPOBAHHOW CEpHOU U
a30THOM KUCJIOT ¢ MeTayuTaMi. OCHOBHBIC CIIOCOOKI MOTyYEHHUS KUCIIOTHI.

2 OcHOBaHHUS KaK DIICKTPOIUTHI, UX KIACCU(PHKALNS MO Pa3IMIHBIM TMPU3HAKAM.
XUMHUYECKUE CBONCTBA OCHOBAaHMH B CBE€T€ TEOPUU DIIEKTPOJIUTHUECKON
nucconuanuu. PasnoxeHue HepacTBOPUMBIX B BOJI¢ OCHOBaHWMN. (OCHOBHBIC
CHOCOOBI MOTY9eHNsI OCHOBAHH.

3 Comn xak anektponutsl. CoiM CpenHWe, KHCIble M OCHOBHBIE. XMMHUYECKUE
CBOWCTBA COJICH B CBETEC TEOPUU DICKTPOIMTHYECCKON aucconuanuu. CrocoOb
noJiydeHus conel. 'maponus comneit.

4 Coneobpasyromue U HeconeoOpasyromue okcuabl. OcHOBHEIE, am(oTepHbIe U
KHCIIOTHBIE OKCHIBL. 3aBHUCHMOCTH XapakTepa OKCHAA OT CTETIeHH OKHCICHHS
o0pa3ymIero ero Merauia. XWMUYECKHE CBOHCTBa OKcuioB. [lomydeHue
OKCHJIOB.

CeMuHapckue - KucnmoTel Kak dJIEKTPONUTHI, HMX KIacCU(PUKAIHSA 10

3aHATHUSA Pa3IMYHBIM MIPU3HAKAM.

- OcHOBaHMsI KaK OJICKTPOJHTHI, WX KIACCU(PUKAIMS 10
Pa3INYHBIM PU3HAKAM.

- Comm xak onekTponuthl. Comm cpemHHe, KHCIBIE W
OCHOBHEIE.

- ConeoOpasylomye 1 Hecolleo0pa3yroIue OKCHIBL.

KoHTponbHbIe paObOThI

CaMocTosTenbHast
paboTa CTyIeHTOB

- IlogroroBka wuHpOpManuoHHOTO coolmenus: «Conb @
Pecnybnuxe Komuy.
- CocTaBneHne TECTOBBIX 3aaHUH M STAJIOHOB OTBETOB K HHUM.

Tema 1.6.

XuMudeckue pCaKkuun

Jlexmn

Conepxxanne yaeOHOTO MaTepuaa

1 Knaccudukammss xummudecknx peakiuil. Peaknmm coeawHeHUs, pa3ioKeHHA,
3amenieHus, ooMeHa. Karamuruueckne peaknuu. OOpatuMbie U HEOOpaTUMbIC
peakmuy. DK30TEPMHUYCCKUEC W DHAOTCPMHUYECKHE peakmuu. TernoBor 3¢ deKT
XUMHUUYECKUX peakiuil. TepMoXuMHuueckne ypaBHEeHHUS.

2 OKHCIUTETbHO-BOCCTAHOBUTEIIBHbBIC pPeaKIHH. Crenenn OKHUCJICHHUSL.

Oxkucnureab W BOCCTAaHOBICHHME. BoccTaHoBUTENb W OKHUCIeHHE. Meton
JJNIEKTPOHHOTO  OajiaHca MJIi  COCTAaBIIEHUS ypaBHEHUH  OKHUCIHTEIbHO-
BOCCTAHOBHUTEIbHBIX PEaKInii.




3 IlonsTe o©

CKOPOCTH XMMHUYECKHUX PEaKLuil.
XMMUYECKUX PpEeakIuid OT pa3In4HBIX (aKTOPOB: NPUPOIABI PearupyroIIux
BEIIIECTB, UX KOHLIEHTPAlUU, TEMIIEPaTypbl, IOBEPXHOCTU COIIPUKOCHOBEHUS U
UCIIONb30BaHUsl  KaTaJln3aToOpOB.
XHUMHYECKOE PABHOBECHE U CITOCOOBI €r0 CMEIECHHS.

3aBUCHMOCTh  CKOPOCTH

OOpaTuMble W HEOOpaTUMBIC PEAKIHH.

CemMuHapckue - Knaccudukanust XuMudecknx peakuuii.

3aHATHUSA - OKHCITUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIHH.

KoHTponbHbIe paObOThI

CamocrosiTenbHas

paboTa CTyICHTOB
Tema 1.7. Mertasuibl 1 HEMETAILIBI

Jlexmn

Copepxanne yueOHOTO MaTepuana

1 Mertamnsl. OcOOCHHOCTH CTPOCHUST aTOMOB M KpHCTaLIoB. Du3mueckue
cBoiicTBa MeTayuioB. Knaccudukamusi METaJUIOB IO Pa3iIMYHBIM IMPU3HAKAM.
XUMHYECKUE CBOICTBA METAIOB. OJCKTPOXUMHUYECKUN Psi  HANPSOKCHUM
MeTamuioB. Metammorepmusi. O0Iue criocoObl oydeHust MeTaiuioB. [loHsTHE O
MeTairyprud. [lupoMeranmyprus, THAPOMETAIUTYPTHS U 3IIEKTPOMETAILTYPTHA.
CruiaBbl YepHBIC U IBETHEIC.

2 Hemeramiel. OcoOeHHOCTH CTpOCHHS aTOMOB. HeMeTaisl — mpocThie BEIecTBa.
3aBUCHMOCTH CBOMCTB TaJIOT€HOB OT WX ITOJIOKEHUS B IIEPUOTUIECKON CHCTEME.
OxuciuTenbHBIE U BOCCTAHOBHUTEIbHBIE CBOWCTBA HEMETAIIIOB B 3aBUCHMOCTH
OT WX TOJIOKEHUS B PSTY DIICKTPOOTPUIIATEILHOCTH.

Cemunapckue padoTb

KoHTponbHbIe pabOThI

CaMocTosTenbHas
paboTa CTyIEHTOB

- IloaroroBka wWHGPOPMAIIMOHHOTO COOOIICHUS, CO3/IaHUC
npe3eHTanuit: «Mecmopodicoenuss Memaiiuyeckux HoaAe3HbIX

uckonaemulx 8 PK».
- ToxaroroBka wWHGPOPMAIIMOHHOTO COOOIICHUS, CO3/IaHUC
npe3eHTanui: «Mecmopooicoenus HeMemaiiuiecKux NoaAe3HblX
uckonaemuoix 8 PK».

Paznea 2. Opranuyeckass XMuMHUsA

Tema 2.1. OCHOBHBIC MOHSATHUSI OPTaHUYECKON XUMUU U TEOPHUSI CTPOCHHUS
OpPTraHUYECKUX COCAUHEHUI

Jlexiun

Conepxxanne y4eOHOTo MaTepuaa

1 [Ipeamert opranmueckoit xumuu. [IpupoHbIe, HICKYCCTBEHHBIC U CUHTETHUECKHE
opranuyeckue  BemectBa.  CpaBHEHHE  OpPraHMYECKMX  BEIIECTB  C
HEOpraHWYeCKUMH. BaneHTHOCTh. XHWMHYECKOE CTpPOEHHE KaK MOpPSAO0K
COEIMHECHUSI ATOMOB B MOJICKYJIBI [0 BAJICHTHOCTH.

2 Teopust crpoenus opranuueckux coeauHenuit A. M. BbytiepoBa. OcHOBHbIE
MTOJIO’KEHUS TEOPUH XUMHUYECKOTO CTpoeHHs. M3oMepus i n3oMepsl.

3 Knaccudukamumss opranndeckux BemiecTB. Kiaccuukanys BemecTB IO
CTPOCHHIO YTJICPOAHOTO CKEeJeTa W HAIWYMIO (PYHKIIMOHAIBHBIX TPYIIIL
I'omosoru u romonorus. Hauana Homenknatyps! IUPAC.

4 Knaccudukamus peaknuii B opraHn4eckod XWMUHU. Peakuuu NpUCOeIMHEHUS
(TuopupoBaHUs, TaJOTEHUPOBAHUS, THIPOTAIOTCHUPOBAHHS, THUIPATAIUH).
Peaxiuu OTILETIIICHUS (merunpupoBaHws, JIETUAPOTaJIOTCHUPOBAHMSI,
neruaparanun). Peakiun 3amenienus. Peaknum nzomepusaum.

CemMuHapckue - Knaccudukanust opraHuuecKux BEmecTB.

3aHATHS - Kitaccudukanus peakiuii B OpraHn4eckoi XUMUH.

KoHuTponbHbIE paboThI

CamocrosTenpHas - [ToaroroBka nH(OPMAITIOHHOTO COOOITICHUS:

paboTa CTyICHTOB

«DKonocuveckas cumyayus 8 patioHax 00Ovluu Hepmu,
yensa, 2aza Ha meppumopuu PK».

Tema 2.2. YrneBoopoasl U UX NPUPOJHBIE HCTOUHUKHU
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Jlexiun |

Copepxanne yueOHOTO MaTepuana

1

AJKaHBI: TOMOJIOTMYECKHH DS, HW30MEepUs W HOMEHKJIATypa aJKaHOB.
XVUMHUYECKHE CBOWCTBAa alKaHOB (METaHa, J3TaHa): TOPEHHE, 3aMeIIeHHE,
pasnoxeHue, AeruapupoBanne. [I[puMeHeHne anKaHOB HA OCHOBE CBOWCTB.

AJKeHBL. DTHJIEH, ero MoJlydyeHre (AeruIpupoBaHUEM 3TaHa). | OMOIOrHuecKui
psin, u30Mepus, HOMEHKJIAaTypa aJKeHOB. XHMHUYECKHE CBOMCTBA ISTHJICHA:
rOpeHHe, KaueCTBEHHbIE peakiny (o0eciBeunBanne OPOMHOI BOJIBI M pacTBOPA
nepMaHraHara Kauus), THApaTanys, nonumepusanus. [Ipumenenue sTuneHa Ha
OCHOBE CBOMCTB. [IoHSTHE O AMEHAxX KakK yTJIEBOAOPOJaX C JBYMS JIBOMHBIMHU
cB3siMu. CompspKEHHBIE JHCHBI. XHMHUYECKHE CBOWCTBa OyrtamueHa-1,3 u
W30MpeHa: oOecluBeYMBaHUE OPOMHOW BOABI W TIOJIMMEpHU3AlHi B KaydyKH.
HatypanpHblil 1 cUHTETHYECKHE KaydyKu. Pe3una.

AnkuHbl.  AnetwneH. XWMHYECKHE  CBOMCTBA  alleTWICHA:  TOPCHHE,
oOeciBeUMBaHUE OpPOMHOM  BOJBI, MPHCOCAMHEHHN  XJOPOBOJAOpPOJAA U
ruApatauusa. I[lpuMeHeHue aneTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBast
M30MEpHs C aTKaguCHAMH.

Apensl. ber3on. XuMudeckne CBOMCTBa OEH301a: TOPEHHE, PEAKIIUN 3aMEIIICHUS
(ramoreHupoBaHue, HUTpoBaHue). [IpuMeHeHHEe OCH305la Ha OCHOBE CBOMCTB.
ITpupoaHbIC HCTOYHHUKH YTIICBOAOPOAOB. [IpUpOaHEIil ra3: cocTaB, MPUMEHEHHE
B kadectBe TorumBa. Hedtb. CoctaB u nepepadoTka HedTH. [leperonka HedTH.
HedrenpoayKTsl.

CCMI/IHapCKI/Ie - AJIKaHBI: TOMOJIOTHYCCKHUI pdaa, HOMCHKIIATypa, CBOP’ICTBa,
3aHATHA MMOJTYy4YCHUC U ITPUMCHCHUC.

- AJKeHBI: TOMOJOTHYECKUN psiJ, HOMEHKJIATypa, CBOWCTBA,
MOJTyYeHUE U IPUMEHEHHE.

- AJIKUHBI: TOMOJIOTUYECKUN psiJl, HOMEHKJIATypa, CBOWCTBA,
MIOJIYICHHE U TPUMEHEHUE.

- ApeHbI: 6EH30II: CBOMCTBA, TOTyYEeHNE U IPUMCHCHHE.

Kontposbnbie paboTh

CamocTosTenpHast
paboTa CTyICHTOB

Tema 2.3. Kucnopoacoaep:xaiine opraHu4ecKue COeTMHEHUS

Jlexmnn

Conepxanne y4eOHOrO MaTepuaa

1

Cruptel. [lonydeHnue staHoja OpOXKEHHEM TJIIOKO3bl M THApaTaluedl 3THUJICHA.
lunpokcunbHas Tpymma kKak QyHKOuoHanmbHas. [loHATHE O TIpenenbHBIX
OJIHOATOMHBIX CIUpPTaX. XMUMHUYECKHE CBOWCTBA 3TAHONA: B3aUMOJCHCTBUE C
HaTpueM, 00pa30BaHKME MPOCTHIX M CIOXKHBIX 3()HPOB, OKHCICHUE B ajbICTHI.
IIpumeneHre 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJU3M, €ro MOCIEACTBUS s
OpraHu3Ma 4YeloBeKa M MpeAylpexacHue. [TulepuH Kak MpeacTaBUTENb
MHOTOAaTOMHBIX CITUPTOB. KaduecTBeHHas peakilis Ha MHOTOATOMHBIC CITHPTHI.
IIpumeHeHre runepuHa.

denon: ¢uznYecKe W XMMHUYECKHE CBOWCTBA. B3anMHOE BIHMSHHE aTOMOB B
MoJIeKysie (eHoNla: B3aUMOJCHCTBUE C THIPOKCHIOM HATpUsS M a30THOM
kuciotoi. [Ipumenenune ¢peHosa Ha OCHOBE CBOMCTB.

Anbaerunpl. AlbaeruaHas Ipymmna Kak QyHKIHoHaabHas. DopMaibIerua U ero
CBOMCTBA: OKHCJICHHE B COOTBETCTBYIOUIYIO KHCIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOLIUHN CIIUPT. ITonyuyenue albICTUIOB OKHCJICHHEM
COOTBETCTBYIOIIMX CIHUPTOB. [IpuMeHeHHe GopMalbaerua Ha OCHOBE €ro
CBOMCTB.

[MonsiTue o  kapOOHOBBIX  KucioTaX. KapOokcwinpHas  rpymma — Kak
dbyaknuoHanpHAsA.  ['OMONOTHYECKMHA  PsAA  TPEACHBHBIX  OJHOOCHOBHBIX
KapOOHOBBIX  KHUCJIOT. IlonydeHwe  KapOOHOBBIX  KHCIOT  OKHCICHHEM
QNBJIETH/IOB. XUMUYECKHE CBOMCTBA YKCYCHOM KHUCIOTHI: OOIIHME CBOWCTBA C
MUHEPATbHBIMU KUCJIOTAMH U peakius dTepudukanuu. [I[puMeHeHne yKCyCHOM
KHCJIOTBI HAa OCHOBE CBOHCTB. BEICIIHE JKMpHBIE KHCIOTHI Ha TpPUMEpPE
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MaJIbMUTHHOBOM U CTEapHUHOBOM.

Crnoxsble »>pupsl W kupbl.  llomydeHue CcHOXHBIX 3(QUPOB peaxiuen
srepudurannu. CrnoxHele >QUpsl B OpUpone, UX 3HauyeHue. [IpumeHeHue
CIIOKHBIX 3(GUPOB Ha OCHOBE CBOWCTB. JKupbl Kak clOXHbIE 3(UPHL
Knaccupukanus >kupoB. XWUMHUYECKHE CBOWCTBA JKHPOB: TUAPOIM3 U
THAPUPOBAHNE KUIKHX KUPOB. [IpuMeHeHne K1UpoB Ha OCHOBE CBOMCTB. Mblia.

VYriueBoapl, HX KiaaccuuKanMs: MoHocaxapuabl (TJI0K03a, (pyKTo3a),
Iucaxapusl (caxaposa) B ImoJucaxapuasl (Kpaxmai U IesuToio3a). I'moko3a —
BEIIECTBO C JBOWCTBEHHOW (YHKIMEH — albJACTHAOCIHUPT. XUMHUYCCKHC
CBOMCTBa TJIIOKO3bI: OKHUCIICHHE B TJIIOKOHOBYIO KHCIOTY, BOCCTAHOBJICHHE B
copout, crnupToBoe OpokeHue. IIpHMeHeHHE TIJIIOKO3bI Ha OCHOBE CBOMCTB.
3HaueHHE YTIEBOJAOB B UBOM MNpUpoIe U >KU3HU uyenoBeka. I[loHsatue o
peakIusaX IMOJIMKOHACHCAIMM W THAPOJIHN3a HA MPUMEPE B3aUMOIPEBPAICHHIA:
TJTFOK032a <> TTOJIMCaXapHI.

CeMuHapckue - Couptel:  knmaccuduKanus, CBOICTBA, TOJy4YCHHE WU
3aHATHUS MIpUMEHEHHE.

- OeHon: Qusndeckue U XuMHU4Yeckue cBoiicTa. [lomydyenue u
MIPUMEHEHHE.

- Anpaeruapl: TOMOJIOTMYECKMH  psi, HOMEHKJIATypa,
CBOMCTBA, MOJyYCHUE U TPUMEHEHHE.

- KapOonossie KHUCJIOTHI: TOMOJIOTUYECKUI pan,
HOMEHKJIaTypa, CBOICTBA, TIOJTyYCHHUE U IPUMEHEHNE.

- Crnoxnble 3(QupPBl W KUPH: CBOHCTBAa, MOJy4YCHHE U
MIPUMEHEHHE.

KoHTponbHbIe pabOThI

CaMocTosTenbHast - CocrapneHue CBOIHOU (0000IIaroIIeii) TaONHIBI IO TEME:
paboTa CTyICHTOB «Yenesoowl: knaccuguxayus, ceoticmea, hyHkyuuy.

Tema 2.4. A3soTtcogeprkane opraunyeckue coefuHenus. [lonumepsl

Jlexiun

Copepixanue yueOHOTO MaTepuana

1

[onsstue 00 amwmHax. Anmdarudyeckue amMuHBl, WX KIacCUPUKALUSA H
HOMEHKJIaTypa. AHWJIMH Kak opraHudeckoe ocHoBaHue. [lomydenue aHmnmmHa u3
HUTPOOEH30s1a. [IprMeHeHe aHUIMHA HAa OCHOBE CBOMCTB.

AMUHOKUCIIOTBE  Kak  amdoTepHble  OMpYHKUMOHAIBHBIE  OpPraHHUYECKHE
COeUHEHMs. XHMHMUYECKHE CBOICTBA aMHUHOKMCIOT: B3aUMOJCHCTBHE C
[eio4aMi, KHUCIOTaMH M JIpYyT € ApyroM (peaxius IOJUKOHICHCAIINH).
[lentunHas cBs3p u monmnenTuasl. [IprMeHeHWE aMHHOKHCIOT HAa OCHOBE
cBolicTB. [lepBuyHas, BTOpUYHAS, TPETHYHAS CTPYKTYPHI O€NKOB. XHUMHUYECKHE
CBOWCTBAa OCIIKOB: TOpEHHE, JCHATYpaIys, THIPOIU3, IIBETHBIC pPEaKIHH.
Bronornueckue GyHKIIUU OCITKOB.

[Momumeprr. benkum w  momucaxapuabl Kak —Owomnoimmepsl. [lmacTMaccsl
[Tonydyenne moauMepoB peakuued NOIUMEpPU3aALUUd M TOJTUKOHACHCAIIUH.
TepMmoriacTHdHBIE © ~ TEPMOPEAKTHUBHBIE  IDIACTMAacChl.  [IpencraBurenw
mwiactMacc. Bojokna, ux knaccudukarus. ITomydeHue BoiokoH. OTAeNbHBIC
MIPEACTABUTENIN XUMHUYECKUX BOJOKOH.

4

[TpomesxxyTounas arrectauusi B GopMme nudpepeHInpPOBaHHOTO 3a4eTa

CemuHapckue - Ilonste 00 amuHaX. AHWIHH: CBOICTBa, MOJyYeHHE,
3aHATHUS MpUMEHEHHE.

- [Monumepsl. benku W moaucaxapuabl Kak OHOMOIMMEPHI.
IImactmaccel.
- IubbepeHIUPOBaHHBIH 3a4ET.

Kontposbabie paboTh

CamocrosTenpHas - CocrapieHue CBOAHOUM (0000IIaroIIeii) TaONHIBI IO TEME:
pabota cTy/IeHTOB «llonumepwi: Kaaccughuxayus, ceoticmaa, @dyHkyuu,

npumerneruey.

Bcero

59
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY
MAaTepPHAJBbHO-TEXHHUYECKOMY 00ecneyeHuIo

Peanuzanus yaeOHON AUCIUIUIMHBI IPEATOIaraeT HaTnaue
3.1.1 yueGHoro kabunera 316

KAaOUHET XUMUH

3.1.2 nmabopaTtopuu uH(bOpMaTUKU U UHGOPMALTMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTU;

3.1.3 3ama OnbInoTeKa;

YUTAJIBHBIN 3aJI C BBIXOJO0M B CCTh HHTCpHCT.

3.2 O0opynoBaHue y4eOHOr0o Ka0UHeTa U pa00YUX MeCT KaOUHeTa

No HaumeHoBaHHA 00bEKTOB U CPEACTB MaTePUATbHO-TEXHUYECKOT 0 Ipumeyanus
obecrneyeHus
O6opyaoBanue yueOHOTo KaOnHeTa
1 paboune MecTa 1o KOJIMYECTBY 00yJaronuxcsi — He MeHee 25 +
2 paboyee MecTo MpenojaBaTes; +
3 JIOCKa JJIsl MeJla +
4 pa3BUKHAs IEMOHCTPAI[MOHHAS CUCTEMA

ITeyaTHBIE MOCOOM S

—_—

Temarnueckue TaOIALLI +

2 [TopTpeTsl +

TexHnuyeckue cpeacTBa 00y4eHUs

Z

HanmenoBaHusi 00b€KTOB M CPEJICTB MATEPHATbHO-TEXHUYECKOT0 Ipumevanus
o0ecneyeHus

Texunueckue cpencrpa oo0yuenus (cpeacrsa UKT)

TeneBuzop ¢ yHUBEpCAIbHON MOJICTABKOM

Buaeomaraurodon (Buaeomieriep)

Aynno-LieHTp

MynbTHME IUITHBIN KOMITBIOTED

CkaHep ¢ IPUCTABKOM U CKAHUPOBAHUS CIIANIOB

[TpunTep nazepHbIil

I{ndpoBas Bugeokamepa

R QA| N[ N[ |W (N~

udposas hoToxkamepa

9 Craiig-mpoeKTop

10 | MynbpTuMenua mpoeKTop

11 Cron ass mpoekTopa

12 | OkpaH (Ha mMTATUBE WM HABECHOM)

3.3. Ucnosib3yeMble TEXHOJIOTHH 00y4YeHUS

B 1mensx peanusaiuu  CUCTEMHO-AESTEILHOCTHOTO M KOMIIETEHTHOCTHOTO TOAXOJa B
00pa3oBaTebHOM TIPOIECCE HCIOMB3YIOTCS CIEIYIOIINE AKTUBHBIE W HHTEPAKTUBHBIC (DOPMBI




NIPOBE/ICHUS 3aHATHIA: KOMIBIOTEPHBIC CUMYJISAIINHU, ACJIOBBIC W POJIEBBIE WTPHI, aHATH3 KOHKPETHBIX
CUTYyaIlui, KEIC METO/I, IICUXOJIOTUIECKUE U UHBIC TPEHUHTH, KPYTJIBIA CTOJ (TPYMIIOBBIE TUCKYCCUU
u nebaTel), MpobieMHOe OOydeHHe, MO3TOBOM ITYypM WM OpEeHHCTOPMHHT, HWHTEIJICKT-KAapThI,
WHTEPHET-OKCKYPCUU  (MHTEPAKTHBHAS JKCKYPCHS), IKCKYPCHOHHBIM MPAKTUKYM, MacTep-KIacc,
3HAKOBO-KOHTEKCTHOE OOy4YeHHe, TMPOEKTHOE OOydeHWe, ONMMIuaza, JabopaTOpHBIC OIBITHI,
KOH(epeHIUs, IUCTAHIMOHHOE O0ydyeHue, paboTra B MalblX TIpYIIax, COLHUAIbHBIE IPOEKTHI
(BHEeaymUTOpHBIE (POPMBI - COpeBHOBaHUS, (DUIBMBI, CICKTAKIIM, BBICTABKH W JIp.), WHTEPAKTUBHBIC
JIEKIUU (IPUMEHEHHEM BHIICO- U ayHMOMATEPUAIIOB) U JP.

3.4. UndgopMmaumnonHoe odecnevyeHne 00y4eHunst
Ilepeyenb pekoMeHayeMbIX y4eOHbIX M3AaHuii, UHTEepHET-pecypcos,
AOMOJIHUTEIbHOM JTUTEPATYPBHI

OcHOBHbBbIE NeYaTHbIe HCTOYHUKH (2-3 n3nanus)

TI'on
Ne BuixoaHbIe JaHHBIE NEYATHOI0 U3aHUA S — I'pug
1. Kum, A. M. Opranndeckas xumusi: yaeoroe mocooue / A. M. Kum.
— HoBocubupck: Cubupckoe YHHUBEPCUTETCKOE H3IATENbCTBO, 2017 Pexom.
2017. — 844 c.
2. Xumusi: V4eOHUK  JAns  cpeiaHero  IpoeCCHOHATBLHOTO

obpazoBanusi/ 1O. A. Jlebenes, I'. H. ®aneeB, A.M. ['onyGes,
B. H. lllanoBan; mox o6mieit penakmueii I'. H. @aneesa. — 2-e u3f.,
nepepad. u gon. — Mocksa: MznarenscTBo FOpaiit, 2022. — 431 c.

2020 Pexom.

3. Xumusa.  3agauHuk:  yuyeOHoe  mocoOue IS CpPeIHero
npodeccuonanbHoro oodpazoanus/ 0. A. Jlebene [u np.]; mox
oomeri pemakumert 1. H. ®aneeBa. — MockBa: HM3mareabcTBo
FOpaiit, 2022. — 236 c.

2022 Pexom.

4. XaxanunHa, T.UW. Opranudeckas xumus: ydeOHOEe mocoOue s
cpennero mnpodeccuonampHoro obpaszosanusi/ T. WM. XaxanuHa,
H.T'. OcunenkoBa. — MockBa: MznarensctBo Opaiit, 2022. —
396 c.

2022 Pexom.

5. Jlyneiiko, T. I'. Xumus: yuebnuk mis CITO / T. I'. JIyneiiko, O. B.
Ha6nmo, E. A. PemernukoBa. —  CaparoB, Mocksa: 2020 Pexom.
[TpodoOpazoBanue, At [Iu Ap Menua, 2020. — 308 c.

6. Hpo3noB, A. A. Xumusa: ydeOHoe mocooue i CIIO / A. A.
Hpo3nos, M. B. [IpoznoBa. — Caparo: Hayuynas kuura, 2019. — 2019 Pexom.
317 c.

7. Baiitnep, B. B. Xumus : yuebnoe mocobue nmns CIIO / B. B.
Baittnep; nox penakuueit M. K. MIBanoBa. — 2-e uzn. — Caparos,
ExarepunOypr: IlpodobOpazoBanue, VYpanbckuii denepaabHbIi
yHuBepceuteT, 2019. — 90 c.

2019 Pexom.

8. AckapoBa, JI. X. Xumus: yueOnoe mocobue mius CIIO / JI. X.
AckapoBa; mnon penmakuumeit JI. A. baiikoBoni. — 2-¢ u3. — 2019 Pexont.
CaparoB,  ExarepunOypr:  IIpodoOpazoBanue,  Ypambckuit

denepanbubIil yHHBepcuTet, 2019. — 79 c.

OcHoBHBIE IJCKTPOHHBIC U3TAHUA

Pexxum
Ne BrixoaHble JTaHHBIE 3JIEKTPOHHOI0 U3IaHUS IIpoBepeno
AOCTYHAa
1 l'abpuensa O.C. m nmp. Xumus mnsd npodeccuii W CHenuaabHOCTEeH -
TEXHUYECKOTO npoduiis [DNeKTpOHHBIHI pecypc] | cBoOOIHBIIH 2052
http://pdf.11klasov.net/ -
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l[OlIOJIHI/ITe.]'IbHI)Ie JICKTPOHHBIC U3JAHUA

Pexum
Ne BbixoaHble TaHHBIE 3JIeKTPOHHOI0 U3IaHUS IIposepeno
Jocryna
1 XHMHS B MHTEPECAX YCTOWUMBOIO Pa3BUTH: HAydHBIN xKypHas. 2021. Ne CBOGO LML Anpenb
1 [Dnexrponnstii pecypce] http://www.sibran.ru/journals/KhUR/ g 2022 1

Pecypcol UaTepHer

Enunoe okHO nocTyna k od0pa3oBarejibHbIM pecypcaM. budamnorexa

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

OnekTpoHHass  OuMONHMOTEeKa  y4eOHO-METOAWYECKOM  JUTEpaTtypbl Il o0mero |
po(hecCHOHATEHOTO 00pa30BaHU.

bub6anoreka I'ymep - ryMaHUTaApHBIE HAYKHU

http://www.gumer.info/

Komiekuysi KHUI MO COLMAJbHBIM M TYMaHUTApHBIM M HayKaMm: HCTOPHHM, KyJIbTYpOJIOTHH,
bwiocopun, MOJUTONOTUN, JIUTEPATYPOBEACHUIO, S3bIKO3HAHUIO, JKYPHAIUCTHUKE, IICHUXOJOIHH,
Iearoruke, paBy, SJKOHOMUKE U T.JI.

PSYLIB: Ilcuxonornyeckasi 0udauorexka "CaMmono3zHanue u camopaspurue'

http://psylib.kiev.ua/

http://www.psylib.org.ua/books/index.htm

[TonHbIe TEKCTHI MyONHMKAIUN IO CICAYIOIIMM TeMaM: Icuxojorus, dumocodus, penurus,
KynbTyposiorusi. Taxke Ha caiiTe Bbl HalieTe MOJ0OPKY CCHUIOK Ha pecypchl IHTepHeTa, CBsI3aHHbBIC
C TICHXOJIOTHEN U CMEKHBIMH 00JIACTSIMU 3HAHUS.

JleTckasi mcuxoJ10Tus

http://www.childpsy.ru

WNuTepHer-nopTan mNpenHa3HaueH s CHEIHAIMCTOB B OO0JACTH JCTCKOW TIICHUXOJOTUU U
COJICPXKUT OOJBIIYI0 KOJIIEKIIMIO MyOIMKAIMKi MO MEPUHATAILHOMN, MEeIarornieckKon, CreruaibHOM,
muddepeHIaTBFHOM, COIMATFHON W IPYTHMM OTpaciisiM TMCUXOJOTUH. Buapl MaTepuanoB: HAy4YHbBIE
CTaTbH, PELEH3UH, KHUTHU, METOANYECKHE pa3pabdOTKH, CIpaBOUYHbIE MaTepuaibl. MHpopMmanmonHoe
HanonHeHue BKIrouaeT 6onee yem 1000 crareit, 6onee yem 1000 xuHur M yuebnukos, 6omee 1000
aHHOTAIMH K 3apyOCeKHBIM CcTaThsM, Oosiee 2500 aBTopedepaToB quCCEPTAITMOHHBIX UCCIICIOBAHUM.

JIeKTpOHHAas1 OndmoTexka conuoornyeckoro gpakynbrera MI'Y nm. M.B. JlomonocoBa

http://lib.socio.msu.ru/l/library

ConepxuT (yHIaMEHTANbHbIE TPYIbl KIACCUKOB COLMOJIOTHH, Y4eOHO-METOAWYECKYI0 H
CIPAaBOYHYIO JIUTEPATypy @O COLMOJIOTMM M COLMAJIbHBIM HayKaM, a TaKKe JJIEKTPOHHBIE
nyOJIMKaly MpenojaBareseil, aCIUPaHTOB U CTYIEHTOB (haKyJIbTETa.
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4. KOHTPO.Ib 1 OIEHKA
PE3YJBbBTATOB OCBOEHUSA YYEBHOU JUCHUIIJIMHBI

4.1 baHK cpeACTB /sl OLEHKH pPe3yJIbTaTOB 00y4YeHus!
KoHTponb W OIlGHKa pe3ylbTaTOB OCBOCHHUS YYeOHOH JMCUUIUIMHBI OCYHIECTBISETCS
npernojiaBaTe]ieM B TIPOIECCe TPOBEICHHS TPAKTHYECKUX 3aHATHH W JIa0OpaTOpHBIX PpadoT,
TCCTUPOBAHHUA, a TaAKIKXC BBIIIOJHCHUA OGy‘-IaIOH_II/IMI/ICH WHIAWBUAYAJIbHBIX BaHaHHﬁ, ITPOCKTOB,
HUCCIIENOBAHUMN.
OHGHO‘IHBIG CpeacTBa COCTABIANOTCA MTPCHOAABATCIICM CAMOCTOATCIBHO IIPHU CXKCTOJHOM
oOHOBIIeHNN OaHKa cpeacTB. KoamvyecTBO BApUAHTOB 3aBUCUT OT YKCJIa O0YYarOIINXCS.

No | Pesyabtarsl 00yueHus OcCHOBHBIE OKA3aTEJIU OLEHKHU @opMBbI U METO/IbI
pe3yJbTara KOHTPOJISA ¥ OLIEeHKH
pe3yJabTaToB
00y4eHust
JIn4HOCTHBIE
pe3yJbTaThl

1. | T'oToBHOCTD u|- MIPOSIBJICHUE UHUIHATHBHOCTH, | [lenarornyeckoe
CIIOCOOHOCTh KpeaTuBHOCTH, TOTOBHOCTH u | HabioneHue;
o0yJaroImuxcs K | CTOCOOHOCTD K JIMYHOCTHOMY | | SCTHPOBaHHE
CaMOpa3BUTHUIO U | CaMOOMPEIEICHHUIO;

JTUYHOCTHOMY - K OTCTaMBAHUIO JIMYHOTO JIOCTOMHCTBA,

CaMOONPEIEIICHUIO; COOCTBEHHOTO MHEHHUS,
- TMPUHATHE H pealu3anus [eHHOCTeH
3I0pOBOT0 M Oe30macHOro o0pasa >KHU3HH,
OepexHoe, OTBETCTBEHHOE u
KOMIIETEHTHOE OTHOIIICHUE K
COOCTBEHHOMY ¢duzngeckomy U
MICUXOJIOTHYECKOMY 3/10pPOBBIO;
-HEeTIPUSATUE BPEIHBIX MIPUBBIYCK:
KYpEHUs, ynotpeOjaeHuss  amKoroJis,
HAPKOTHKOB.

2. | ChopMupoBaHHOCTb  UX | - MPOSIBJICHHE MOTHUBALMU K 0O0ydeHwuto, | [lenarormueckoe

MOTHBAIIUHN K 00Y4EHUIO U | 00pa30BaHUIo, B TOM uycie | HabuoeHue;
1eJIeHAITPaBICHHOM caMoOOPa30BaHHIO, HA NPOTSDKCHHUH Bceif | | €CTHPOBaHUE
MO3HABATEIHHON JKU3HHM; CO3HATEIbHOE OTHOIICHHE K
NEeSITeIbHOCTH,  CUCTEMBI | HEIPEPHIBHOMY 0o0pa3oBaHUIO Kak
3HAYUMBIX COLMANBHBIX H | YCIOBHO YCIIEUTHOW PO(HECCHOHATHLHON 1
MEXJIMYHOCTHBIX 00LIECTBEHHOM AESITETbHOCTH;
OTHOIIEHUH, IE€HHOCTHO- | -TOTOBHOCTh U CIOCOOHOCTh
CMBICIIOBBIX ~ YCTaHOBOK, | BEIpa0aThIBaTh COOCTBEHHYIO IMO3ZUIIMIO TIO
OTpaXKAIOIIUX OTHOLIEHUIO K OO0IIIECTBEHHO-
JUYHOCTHBIE U | IOJIUTUYECKUM COOBITUSM MPOLUIOTO U
TPKJAHCKUE TMO3UIMU B | HACTOSIIET0 HA OCHOBE OCO3HAHUS U
NesITeNIbHOCTH, OCMBICJICHHUS UCTOPHH, JTyXOBHBIX
JKOJIOTUYECKYIO LIEHHOCTEN U JOCTUKEHUN HaIle! CTPAHBIL;
KYJIbTYpY;

3. | CnocoOHOCTD CTaBUThH | - OpUEHTALIUS oOyJaromuxcs Ha | Ilemarormueckoe
LEIN u CTPOUTDH | JOCTHKEHUE JIAYHOTI'O CUaCThA, HaOJI0ICHHE;
KU3HCHHBIC IIAHBL, | PEAM3alMl0 KU3HEHHBIX IEpCHeKTHB, | | CCTHPOBaHUE
CIIOCOOHOCTh K | CIOCOOHOCTh CTaBUTh LEIU U CTPOUTH
OCO3HAHUIO  POCCUHCKOU | )KU3HECHHBIC IIAHBI;
rpak 1aHCKOM -CIIOCOOHOCTh K OCO3HAHHUIO POCCHICKOM
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HUJICHTUYHOCTH B | HICHTUYHOCTH B MOJIMKYJIBTYPHOM
MOJUKYJIBTYPHOM COIlMYME€, YYBCTBO MPHUYACTHOCTH K
COLIMYME; HUCTOPUKO-KYJIbTYPHOU OOIIHOCTH

poccuiickoro Haponma u cyabbe Poccuwu,

NaTpUOTU3M,  TOTOBHOCTh  CIY>KEHHS

OteuecTBy, €ro 3aluTe.

MeranpeamerHsle
pe3yJbTaThl

CnocoOHOCTh -yMEHHE OIIEHUBATH PECYpPChl, B TOM | TeKyiiunii KOHTPOIbL B
HUCIIOJIL30BaHU 4HuClIC BpeMsA M ApYyrue HEMaTepHualbHbIC dopme YCTHOTO
OCBOEHHBIX pecypchbl, HEOOXOUMBIE ISl JOCTHKEeHus | ONpoca.
MEXKIPEIMETHBIX ITOHATUH | TOCTABICHHOM 1IENH; Ienaroruyeckoe
u YHUBEPCAJBbHBIX | -Opranu3anus 3(QQeKTUBHOTO  MOUCKa HabToCHHC;
y4eOHBIX JIEHCTBUM | peCypcoB, HEOOXOIUMBIX ISl TOCTHIKEHUS Tecnposarine
(perynaTuBHBIX, MOCTaBJICHHOM 11EJIH;
MO3HABATEJIbHBIX, -COMOCTABJICHHUE MOJYYEHHOI'O Pe3ybTara
KOMMYHUKATUBHBIX ) B | I€ATEILHOCTU C IIOCTaBJICHHOW 3apaHee
O3HaBaTeIbHON U | IIeNbIO;
COLIMAJIbHOU MPAKTHUKE; -yMEHHE Pa3BEPHYTO, JOTUYHO U TOYHO

u3jaratb ~ CBOKO  TOYKY  3pE€HHS  C

UCIIOJIb30BAaHUEM aJCKBATHBIX (YCTHBIX U

MMACbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

-HaXOXJeHUE OO0O0OIIEHHBIX CIOCO0OB

pelieHus 3ajad, OCYIIIECTBIICHHE

pa3BepHYTOro WH()OPMAIIMOHHOTO TIOUCKA

M TIOCTaHOBKA HA €ro OCHOBE HOBBIX

(y4eOHBIX ¥ TIO3HABATEIHHBIX) 33/1a4;

-KpUTHYECKOE OIICHUBAHUE u

UHTEPIIPETHPOBAHUE  HHPOpPMAIIUH  C

pa3HbIX TMO3ULMM, pacrno3HaBaHUE U

bukcupoBaHue IIPOTUBOPEUHI B

nH(}pOpPMAITMOHHBIX HMCTOYHUKAX c

UCIIOJIb30BAHUEM PA3IUYHBIX MOJEIIBHO-

CXEMATHUYECKHUX CpEACTB TUISt

MPEACTABICHUS CYIIECTBEHHBIX CBSI3ed U

OTHOUIIEHU.
CamMOoCTOSITETLHOCTD B | -yMEHHE CaMOCTOSITEIbHO OMPENesaTh Ield, | DKCIepTHas  OICHKa
HHaHI/IpOBaHHI/I u | 3adaBaTb napamMeTpsbl u KpuTCpuHu, o npOBepquoﬁ pa60TBI.
OCYH.IGCTBHGHI/II/I y‘IeGHOﬁ KOTOpBIM MOXHO ONpeACJIuTb, 4YTO UCJIb He):[arornqecxoe
NESTETPHOCTH 1 | AOCTHTHYTa; HaOJII0JIcHHE;
OpFaHI/I3a]_II/II/I y‘Ie6HOFO -YMCHHUC HAXOIUTh U MPUBOAUTH vaI/ITI/I‘-IevCKI/IC TeCTHpOBaHI/Ie

APTYMCHTEL B OTHOLICHUU ACHUCTBUHU u
COTPYAHHTCCTBA ¢ CYKIEHUWU JIpyroro; CIOKOMHO M Pa3zyMHO
HefaroraMu 1 OTHOCHUTBCA K KPUTHYECKHM 3aMCUYaHUAM B
CBCPCTHHKAMH, OTHOIIEHHH  COOCTBEHHOIO

CYXKICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO
pPa3BUTHS;

-OCYIIECTBJIICHUE JEJOBOH KOMMYHHUKAIIUU
KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU
(kak BHYTpH 00pa3oBaTEIBHON OpraHW3aIlnu,
Tak ¥ 3a e€ mpenenamu), mMoadop MapTHEPOB
JUTSL  JISIOBOM KOMMYHHKAIIMM HWCXOIS W3
COOOpaKCHMIA pPe3yIBTATUBHOCTH
B3aMMOJCHCTBHS, @ HE JTUYHBIX CUMITATHH;
-yMeHHE OBITh KaK PYKOBOJHUTENEM, TaK U
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YJIECHOM KOMaH/Ibl B pa3HbIX POJISIX (TEHEPaTop
UJCH, KPUTHK, UCTIOJTHHUTENb, BHICTYIAIOIIUH,
JKCTEPT U T.11.);

-yMEHHE pACMO3HaBaTh KOH(MIMKTOTCHHEIC
CUTyallul W TPEAOTBpAIaTh KOH(MIUKTHI JI0
WX aKTUBHOW (ha3bl, BRICTPAWBAThH JICIOBYIO U
00pazoBaTeNbHyI0 KOMMYHHKAITHI0, H30eras
JIUYHOCTHBIX OIICHOYHBIX CYXKJICHUM.

CriocoOHOCTH K | -yMeHHEe  CcTaBUTh W (opMmynHupoBaTh | DKCIIEPTHAS  OICHKA
HOCTPOCHHIO cOOCTBEHHBIE 3aJadyd B 00pPa30BaTCIBHOM | MPOBEPOYHON PaOOTHI.
MHIMBHIyaIbHON JIESITEITbHOCTH W )KU3HEHHBIX CHTYaITHSIX; [emarornyeckoe
06pa3oBaTeNbHOI -BBICTpaMBaHUE WHIMBHU]TyaJIbHOU | HaOIOCHHE;
A30BaTENILHONW  TPACKTOPHH yuThiBas | TecTHpoBaHU
TPAaeKTOPUH, BJIQJICHUE 06pa3soRATENLHO PACKTOpHH, Y CCTHpO ©
OTPaHUYCHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB
HaBBIKAMU yuebHo-
) U peCypCHBIC OTPAHUYCHHS.
HCCIENOBATENBCKOM,
MPOEKTHOM M COLMAJIbHOMU
JIeSITETbHOCTH;
IIpeamerHbie
pe3yJabTaThl
CdopmupoBaHHOCTH - TOHUMAaHHUE TIIO0ANBHBIX MTPOOJIEM, CTOSIIMKUX | DKCIEpTHAS  OIICHKA
HpeacTaBleHul O MecTe | HEPEd  HYENOBEYECTBOM:  9KOJIOTMYECKHUX, | POBEPOUYHON PaboThI.
XHMHH B COBPEMCHHO | PHEPrETHYECKHX H CBIPHEBBIX; Tekymuit KOHTPOIL B
HAyYHOHl KapTHHE MHDa; | OOBsACHEHHE  XHMHYECKHX  SIBJICHUH, | opMe: Oecenpl,
b
TOHHMAHHE POJTH XHMHUH B NPOMCXOJSIIUX B TpUpoJie, OBITY W Ha | ompoca.
MIPOU3BOJICTBE;

(hopMHUpPOBaHUH KPYro30pa

- OKOJOIM4YC€CKHU TIpPaMOTHOC TMOBCACHHUA B

u G yHKIIMOHATBEHON oKpy)aromeii cpene:;
IPaMOTHOCTH  HCIIOBCKA | _ oriepka BAMAHMA XUMHYECKOTO 3aTpA3HEHHS
AL PCHICHUA | okpyskarolieil cpe/ibl Ha OpraHU3M 4YeIoBeKa U
NPAaKTHYCCKHUX 3a/1a4,; JIPYTHE KUBBIE OPTraHU3MBI.
Bnanenue - OIlepHPOBAaHKE CICAYIOUIMMH XUMUUecKUMHU | TekyIuii KOHTpoib B
OCHOBOIIOJIATAOIIIAMH HOHSTHUSIMU: BEIIECTBO, XUMUUCCKHUI 3JIEMEHT, | (hopme YCTHOTO
XUMHAYECKIMU aToM, MOJICKYJIa, OTHOCHUTEJbHBIC aTOMHas W | ompoca.
MOHATHAMH,  Teopusmm, | MOVICKY/LIPHAs  MACChI, HOH, alioTporHs, HWrorossrii KOHTPOIIE,
3AKOHAMI 41 | M30TOMIBL, XUMHYECKast CBsI3b, | (ITMCHMEHHBII 3a4eT)
) ANIEKTPOOTPULIATEIIBHOCTD, BAJICHTHOCTb,

3aKOHOMEPHOCTSIMY;

CTENeHb OKHWCJICHHs, MOJIb, MOJISIpHAsI Macca,
YBEPCHHOC . TOb30BAHNC MOJBIDHBIE 00BbEM Ta3000pa3HBIX BEIIECTB,
XUMHUHCCKOH BEII[ECTBA MOJICKYJISIPHOTO u
TEPMHUHOJIOTUCH U | HeMONEKyJISpHOTO  CTPOCHHS,  PacTBOPEI,
CHMBOJIHKOIA; 3JEKTPOJIUT u HEDIJICKTPOJIUT,

ANIEKTPOIUTHYECKAS JIMCCOLMAITHS,

OKHCIIUTEb U BOCCTAHOBUTENb, OKHCICHHE U

BOCCTAaHOBJICHUE, TEIJIOBOH 3(PEeKT peakiuu,

CKOPOCTb XMMHYECKON pEaKlHu, KaTalus,

XHUMHYECKOE  paBHOBECHE,  YIJICPOIHBIN

cKeseT, (yHKIMOHAbHAs IPYIIa, U30MepHs,

TOMOJIOTHIS.
Bnanenue OCHOBHBIMHM | -  BJIaJICHUE OCHOBHBIMH  MeTofamu | TeKyluii KOHTpONIb B
MeToaaMu HAYYHOTO | HAyYHOrO TO3HAHMUs, HCIONb3yeMbIMU B | dopme YCTHOTO
MO3HAHU, XMMHUH:  HaONIOJEHHEM,  omucaHuem, | oHpoca.
HCMOJIb3YEMBIMU B XUMHH: | H3MEPEHUEM, OKCIIEPUMEHTOM; YMEHHE
Ha0mroJIeHNe, omucaHue, | 00pabaTeiBaTh, OOBICHATH PE3YJIbTATHI OKClepTHas — OUCHKA

U3MEpEeHUEe, YKCIICPUMEHT;
yMeHue  00palaThIBaTh,
OOBSICHATD pe3yIbTaThl

MMPOBCACHHLBIX ONBITOB U JCJIATh BBLIBOIBI;
TOTOBHOCTb U CIIOCOOHOCTH IIPUMCHATH
MCTOABI IIO3HaHUA Ipn PCIICHUN

MIPOBEPOTHON PAOOTHI.
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MNPOBCACHHBIX OIIBITOB M | MIPAKTHUYCCKUX 3aa4 B GBITy U Ha

JenaTh BBIBOJIBI; | TIPOM3BOJICTBE.

TOTOBHOCTbH u

CIIOCOOHOCTh  NTPUMEHSTH

MCTOAbI TIO3HAHUA IIpHU

pelIeHHH  TPAKTUYECKUX

3ajnau,

C(l)OpMHpOBaHHOCTB - YCTaHOBKa 3aBUCUMOCTHU MCKOY 3KCHepTHaH OLICHKa
yMeHI’IH IaBaTh Ka4€CTBCHHON U KOJHMYCCTBCHHOU CTOPOHAMH | PACUCTHBIX 3a1aHUU.

KOJIMYCCTBCHHBIC OLCHKH

XUMHUUYCCKHUX 00BEKTOB u mpoueccCoB.

Tekymuil KOHTpPOIb B

¥ TIPOBOIUTH PACUeTHI 110 Pemenue pacyeTHBIX 3amay MO XMMHYECKUM | Gopme: Oecenpl,
XUMHYECKHM (HOpMyIaM U (bopmMyxam 1 ypaBHEHMAM. ompoca.

YpPaBHEHUSM;

Bnanenune npaBwiiaMu | - Oe3omacHas pabora ¢ BemecTBaMd B | Texymuil KOHTpOIb B
TEXHUKA  Oe3omacHocTy | Taboparopun, ObITYy U Ha TPOU3BOICTBE. bopme YCTHOTO
npu HCITOJIb30BAHUU ompoca.

XUMHUYECKHUX BEIIECTB;

CdopmMupoBaHHOCTH - KpUTHYECKas OIIGHKAa JIOCTOBEPHOCTH | DKCHEpTHAas  OICHKa
COOCTBEHHOM MO3MIMK 110 | XMMHYECKOH MH(OpMaluK, NOCTynamel u3 | npoBepoYHON paboThI.
OTHOILIEHHIO K | Pa3IMYHBLIX HCTOYHHMKOB. Texkymuii KOHTpolb B
XUMHYECKON opme: Gecenpl,
nHpopManuu, ompoca.

MIOJIy4aeMOM M3 pa3HbIX
HCTOYHUKOB.

4.2. IlpumepHbIii IepevYeHb

BOIPOCOB M 3aJJaHMI JIJIS IPOBeIeHUS
HUTOrOBOI0 KOHTPOJIsl Y4eOHBIX T0CTUKEHUH 00y4alomuxcs
NPH peau3alum CpeaHero oomero o0pasoBaHus

1y

MAacCCOBOH JIOJIH DJIEMEHTOB.

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

MeTtannsl, HeMeTaIb.

Bunpl cBsi3u: KoBaJICHTHAs1, HIOHHAs, METAJIJINYECKAs.
DNEKTPOIUTHI U HEANEKTPOIUTHI.
DNEeKTpOoNUTHYECKas! AUCCOLMALIMS: KUCIIOT, IIeJI04YeH, CoJeH.

Kiaccudukanmst XuMHUUeCKIX peaKIIvi.

AJKaHBl: XUMHUYECKHE CBOMCTBA, MOJTyYCHUE.
AJIKEHBI: XUMHUYECKHE CBOMCTBA, MOJTyYEHUE.

AJIKMHBI: XUMUYECKHE CBOMCTBA, MOJyUYECHHE.

10) Apensi: O€H3011: CBOWCTBA, MOTYyYEHHUE U TPUMEHEHHE.

11) Cnuprhl: kaccudukaiys, CBONCTBA, MOYyYECHUE U IPUMEHEHUE.

12) Anpaerunibl: CBOMCTBA, OJIYYEHHE U IPUMEHEHHE.

13) Kap6oHOBBIE KHCTIOTHL: CBOMCTBA, MOJIyYeHHE U IPUMEHEHUE.

19

PacuerHpie 3amaun Ha HaxXOXIAEHUE OTHOCHUTEIBHOM MOJEKYJISPHOM MAcChl, ONPEIEIICHUE




14) YrneBosl, MX KiIaccu(pUKAIMSA: MOHOCAXaPU/Ibl, IUCAXaPUIbI U TTOJIACAXAPU/IBL.

15) I[Tomamepsl. benku n monmucaxapuasl Kak ouomnoaumepsl. [TnacTmaccsr.

@OpMBI KOHTPOJISL 3HAHUM:

1) VYcrHblit onpoc Ha JTEKIHUAX, TPAKTUYECKUX U CEMUHAPCKUX 3aHSITHUSIX.
2) TlpoBepka BBITTOTHEHUS TMCHEMEHHBIX JJOMAITHUX 3aaHUH.

3) IIpoBepka BBITIOJIHEHHS PaCUETHBIX 3a/1ad.

4) TectupoBaHHE.

5) KoHTponb caMocTosATENbHON pabOTHI (B MUCHMEHHOM WU YCTHOU (hopme).
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5. IlpumepHas TeMaTHKA
HHAMBUIYAJIbHbBIX IPOCKTOB

1) Wcropusi BOSHUKHOBEHHS M Pa3BUTHS OPTaHUUECKOW XUMUH.

2) BuTamMuHBI U X POJb B )KU3HEIEATEIHHOCTH YEIOBEKA.

3) bneck u cuna 310pOBBIX BOJIOC (C TOUKH 3PEHUSI XUMUKA).

4) BnusHue gropua-noHa Ha sMaib 3y00B.

5) VYrneBogopoaHOE TOIUTMBO, €0 BUIABI M HA3HAUYCHHE.

6) CuHTeTHuYecKue KaydyKu: UCTOpHUS, MHOT0OOpas3ue U NepCreKTHUBDI.
7) «IlepuognueckoMy 3aKOHY Oyyliee He TPO3UT Pa3pyIICHUEM. ..»
8) ABOT B HallIel KU3HU.

9) Xene3o u ero 6mosornUecKasi posib B OpraHU3ME YeIOBEKa.

10) JlomamHss anTeyka.

11) Annorponus MeTaIoB.

12) IlpumeneHue TBep0To U ra3o00pa3Horo okcuaa yraepoaa (IV).
13) Okcuapl ¥ CONM KaK CTPOUTEIbHBIC MAaTCPUATIBI.

14) YcTpaneHue KeCTKOCTH BOJIbI Ha MPOMBIIIJICHHBIX MPEATPHITHSIX.
15) CoBpeMeHHBbIE METOIbI 00e33apaKHUBaAHUS BOJIBI.

16) CepHast kHca0Ta — «XJ1€0 XMMUYECKON MPOMBIIIIEHHOCTI.

17) MuoTOIMKHiA KapOOHAT KaJIbIUs: B MPUPOJIE, B TPOMBIIIJICHHOCTH, B OBITY.
18) Oxpana oKpy>karomiei cpeibl OT XUMHUUYECKOTO 3arps3HEHUSI.

19) 3amura 030HOBOTO SKpaHa OT XUMHUYECKOIO 3arpsI3HEHUS.

20) Bpemst B xumuu. CKOpOCTh XUMHUYECKOM pEaKLMU — OT YETO OHA 3aBUCUT?
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