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1. MACMOPT MPOMPAMMbI YUEBEHOW ANCLUNTITTNHDBI
EcTecTBO3HaHMe

1.1. O6nacTb NPUMeHEHNS NPOrpamMmbI

Mporpamma y4e6HOM AnucumnanHbl ABnseTcsa yacTtbto MMCC3 B cootBeTcTBUMM ¢ PTOC Nno
cneypanbHocT CMO  KoppeKuMoHHaa nejarormka B HadasibHOM o6pasoBaHuM — Ans
npoeccMoHa/lbHbIX  00pa3oBaTeflbHbIX — OpraHv3auuii,  peanusyrowmx  06pa3oBaTe/ibHYyHo
nporpaMmMy cpefHero obLlero o6pasoBaHusi B nNpegenax 0CBOEHUS OCHOBHOM NpogecCMoHabHO
obpaszoBaTesibHOW NporpammMbl CMO (OMNOM CMO) Ha 6a3e OCHOBHOIO 06LLEro 06pa3oBaHuUs, Npw
MOArOTOBKE KBM(MLMPOBAHHBIX Paboyux, CyxXatlmx, CrneynasmcToB CpegHero 3seHa.

1.2. MeCcTO AUCUMMN/IMHBI B CTPYKType MNporpamMme MOArOTOBKWM CMELMasIUCTOB CPefHEro
3BeHa: 06Lweobpa3oBaTe/bHbIA LMK,

1.3. Lienun v 3agayuu ANCUmMnINHbl — TpeboBaHUSA K pesysibTaTtam 0CBOeHUSA AUCLUMNIINHDI:

CopepykaHve nporpaMmbl «ECTECTBO3HaHME» HarpaB/IEHO Ha [JOCTUXKEHWE ClefyHoLLmX
Lenen:
* OCBOEHME 3HaHW O COBPEMEHHON eCcTeCTBEHHOHAy4YHON KapTUHe Mupa U MeTodax
eCTeCTBEHHbIX HAyK; 3HAaKOMCTBO C Haubosiee BaXHbIMW WUAEAMU U LOCTUDKEHUAMM
eCcTeCTBO3HaHMS, OKa3aBLUMMW ONpejenstoLLee BIUAHNE Ha Pa3BUTUE TEXHUKN N TEXHOMOT WA,
* OBNafileHne YMeHUAMU MNPUMEHATb MOJSlyYeHHble 3HaHWA [719 OObACHEHUS  SABMEHWN
OKpY)XatoLero mMupa, BOCMNPUATUSA MHGOPMaLUX eCTeCTBEHHOHAYYHOro M NpPoMeccroHaIbHO
3HAYMMOro  COAepXaHwus; pasBUTUE WHTENNEKTYa/lbHbIX, TBOPYECKMX CMOCOBHOCTEA U
KPUTUYECKOTO MbILL/IEHNA B XOe NPOBeAeHUs NPOCTeMLNX UCCNef0BaHUI, aHaIn3a ABNeHUNR,
BOCMPUATUA U UHTEPNPeTaL M eCTeCTBEHHOHAYYHOW MHhopMaunu;
¢ BOCMUTaHWe Y6eXAEeHHOCTN B BO3MOXHOCTW MO3HAaHUSA 3aKOHHOM NPUpOoAbl U UCMO/b30BaHUA
[OCTVDKEHUI eCTECTBEHHbIX HayK A/19 Pa3BUTUA LIMBUIN3ALLN 1 MOBbILLIEHNS Ka4eCTBa XU3HW;
* MPVMEHeHVe eCTEeCTBEHHOHAYYHbIX 3HAaHWN B MPOMECCUOHA/ILHOW [eATeNIbHOCTU U
MOBCEAHEBHOM >XW3HU [N1s1 obecrneyveHns 6e30MacHOCTU >KU3HeLEATENIbHOCTU; TPaMOTHOrO
NCMO/Ib30BaHNSA COBPEMEHHbIX TEXHOMOIMIA; OXPaHbl 34,0POBbS, OKPY>KatoLLLel cpejbl.

OcBOeHVE CcOAepXaHMst Y4ebHON aucumnivHbl  «EcTecTBO3HaHMe» obecrneumBaeT
[LOCTUXKEHME CTYleHTaMU ClefyHoLWmMX pe3ynbTaToB:

* IMYHOC T HbIX".

— YCTOWYMBBIA MHTEPEC K WUCTOPUM N JOCTUDKEHUSAM B 06/1aCTM eCTECTBEHHbIX HayK,
4yBCTBO rOPLOCTM 38 POCCUIACKME ECTECTBEHHbIE HAYKW;

- TOTOBHOCTb K MPOAO/IKEHNIO 06pa30BaHms, NOBbLILLEHMIO KBA/IMPUKALMM B N3OPaHHON
NPo{ecCMOHaIbHON AeATelbHOCTU C UCMO/Ib30BaHNEM 3HaHWI B 06/1aCTU eCTECTBEHHbIX HayK;

- 00bEeKTVBHOE OCO3HaHME 3HaYMMOCTU KOMMETEHUMA B 06/11aCTN eCTECTBEHHbIX HayK
[NA YenoBeka M 0OLLECTBA, YMEHME WCMO/b30BaTb TEXHO/IOMMYECKMe LOCTUXKEHMS B 06/1aCTy
(OU3NKK, XUMUK, BUOMIOTUM A1 NOBbILIEHUA COOGCTBEHHOIO WHTENNEKTYa/lbHOro pasBUTUA B
Bbl6paHHOM NPoMecCoHaIbHON AeATeIbHOCTY;

- YMEeHVe MpoaHaIM3NPOBaTb TEXHOTEHHble MOCNEeACTBUA [N OKPYXXatoLein cpefpl,
ObITOBOI ¥ NPOM3BOLCTBEHHON AeATE/IbHOCTU YEe/I0BEKa,;

- FOTOBHOCTb CaMOCTOSITe/IbHO A06bIBaTb HOBbIE /15 Ce651 eCTECTBEHHO-HayYHble 3HaHUSA
C UCMNOMb30BaHMEM /1 3TOr0 JOCTYMHbIX NCTOYHMKOB UH(OpMaLmK;

- YMeHMWe yrpasnaTb CBOel MO3HaBaTe/lbHOW [eATe/IbHOCTbI, MPOBOAUTL CaMOOLIEHKY
YPOBHSA COBCTBEHHOI0 MHTENNEKTYa/lbHOI0 PasBUTUS;

— YMeHVe BbICTpauBaTb KOHCTPYKTMBHbIE B3aVIMOOTHOLLEHUS B KOMaHZe Mo peLleHuto
06Wux 3aaa4 B 06/1aCTU eCTECTBO3HAHWS;

s MeTanpesmMe THbIX' .

- OBflafieHVe YMeHVAMU U HaBblKaMU Pa3/IMyHbIX BUAOB MO3HABATe/lbHOW [eATeNbHOCTH
LNA N3yYeHNs pasHbIX CTOPOH OKPY>KatoLLero eCTeCTBEHHOro Munpa;



- MPUMEHEHNE OCHOBHbIX METOJOB MO3HaHWA (HabMoLeHNs, Hay4YHOro 3KCNepuMeHTa)
ONA M3yYeHUs pPas3fIMYHbIX CTOPOH eCTECTBEHHO-Hay4HOW KapTWHbl Mupa, C KOTOpbIMU
BO3HMKaeT He06X0AMMOCTb CTa/IKUBATLCA B NPOGECCUOHa/IbHOM Cepe;

- YMeHVe onpefensaTb Uen W 3ajauv [LesTeNlbHOCTW, BblOMpaTb CpefcTBa AN UX
[LOCTVDKEHMS Ha NPaKTUKE;

- YMEHUWe UCMNOb30BaTb Pas/InyHble UCTOYHUKU A8 MONYyYeHUs ecTeCTBEHHO-Hay4HOM
NH(OPMaLMN 1 OLLEHMBATL €€ JOCTOBEPHOCTb A/1A LOCTUXKEHWSA MOCTaB/IEHHbIX Lienel 1 3agay;

* NPeAMETHbIX-.

- C(hOPMUPOBAHHOCTb YMEHWA MOHWMAaTb 3HAYMMOCTb ECTECTBEHHOHAYUYHOro 3HaHus [
KaXX0ro 4enoBeKa, He3aBMCUMO OT ero NPoecCUOHaIbHOM AeATeNbHOCTU, pasinyatb PakTbl 1
OLEHKM, CpaBHMBaTb OLIEHOYHbIE BbIBOAbI, BUAETb WX CBA3b C KPUTEPUAMMU OLEHOK U CBS3b C
KpUTepsamuy ¢ onpeaenéHHON CUCTEMOM LeHHOCTE;

- ChOPMMPOBAHHOCTb MPEACTaBNEHMI O LeIOCTHOW COBPEMEHHOW eCTeCTBEHHO-Hay4HOW
KapTvHe Mupa, NPUpOAe Kak eAuHON LefIoCTHOW CUCTEMe, B3aMMOCBA3M YesloBeKa, Npupoabl 1
06LLeCcTBa, NPOCTPAHCTBEHHO-BPEMEHHbI X MaclUTabax BceneHHO;

- BflafleHMe 3HaHUSMM O Hambosiee BaXKHbLIX OTKPbITUAX W LOCTMXKEHUSX B 06/1acTy
eCTeCTBO3HaHMS, MOBMABLLMX Ha 3BOJIIOLMIO NPEeACTaB/IEHNIA O NPUPOLE, Ha pasBUTUE TEXHUKN
N TEXHONOTNIA;

- C(hOPMUPOBAHHOCTb YMEHMS MPUMEHSATb eCTECTBEHHO-HAy4Hble 3HaHWUA AN1s
OOBACHEHUA OKPYXXAKOLWNX SABMEHUIN, COXPaHEHUs 340poBbsA, obecrneveHMs 6Ge30MacHOCTU
XN3HeLeaTeNbHOCTH, 6epeXxxHoro OTHOLLIEHNA K npupoge, paLunoHanbHOro
NPUPOLONO/Nb30BaHUSA, @ TAKXKE BbINO/IHEHWSA PO/ FPAMOTHOIO NOTPebuTens;

- C(hOPMUPOBAHHOCTL MNPeACTaB/eHU A O HayyHOM MeTOoAe MO3HaHWA Mpupoabl Y
CpeAcTBax U3y4veHUss Meramvpa, Makpomvpa U MUKPOMUpPaA; BnafeHne npueMammn ecTeCTBEHHO-
Hay4HbIX HaG/OAEHWNA, OMbITOB, WCCMEAOBAHWA U OLEHKM [OCTOBEPHOCTU MOMYYEHHBIX
pe3ynbTarTos;

- BMafleHne MOHATUIMHBLIM annapaToM ecTeCTBEHHbIX HayK, MO3BONAIOLWMM M03HaBaTb
MUp, Yy4yacTBOBaTb B [UCKYCCUAX [0 eCTeCTBEHHO-HAy4YHbIM BOMpocaM, WCMosb30BaTb
pasinyHble WUCTOYHWKM WHGOpPMauUM A0S MOAFOTOBKM COGCTBEHHBLIX pPaboT, KPUTUYECKM
OTHOCUTLCS K coobLeHmam CMW, cofepkalum HayYHYH MHhopMaLuio;

- ChOPMMPOBAHHOCTb YMEHWUIA MOHMMATb 3HAYMMOCTb ECTeCTBEHHO-Hay4YHOro 3HaHus
ANA KaOXXAOro 4esioBEKA HEe3aBMCUMO OT ero npoteccUoHasIbHOW [eATeIbHOCTW, pasnnyatb
(haKTbl U OLIEHKM, CPaBHUBATb OLIEHOYHbIE BbIBOAbI, BUAETb MX CBA3b C KPUTEPUAMMU OLEHOK U
CBSi3b KPUTEPMEB C ONpeaeneHHOM CUCTEMO LLeHHOCTE.

1.4. PeKOMeHyeMOe KO/IMYeCTBO YacoB Ha OCBOEHVE NPOrpamMMbl AUCUMUMIVHBI:
MaKCMMa/IbHOM y4ebHOM Harpy3sku oby4yatollerocs 108 yaca, B TOM Ymche:
0653aTe/IbHON ayaUTOPHOM y4ebHOM Harpy3kun oby4yatowerocs 108 yacos.



2. CTPYKTYPA U MPVIMEPHOE COAEP>XAHVE YUEEHOW ANCLUNMJIVIHbI
2.1. O6BbeM yUebHOM ANCUUNINHBLI U BUAbI Y4ebHOW paboThbl

Bug y4ye6HoV paboThl O6bem yacoB

MakcunmanbHasa ydebHasa Harpyska (Bcero) 108
Ob6sa3aTenibHas aygMTopHas ydyebHas Harpyska (Bcero) 108
B TOM Yucne:

NPaKTUYecKue 3aHATUA 28

KOHTPO/IbHbIE PaboThI
CamocTosaTenbHas pabota oby4atoLerocs (Bcero) 0
KOHCY/NbTaLunii

0

NTorosasi aTTecTauus B doopme: AndihepeHUMPOBaHHbINA 3a4eT



2.2. NpuMepHbI TeMaTUYECKUI NNaH 1 cofepykaHme y4ebHol ancumnanHbl  EcTecTBO3HaHME

Kon
-BO NHdopmaunoHHoe  CopfepykaHue camoCcToATe/IbHOM paboTbl
yaco obecneyeHve CTYAEHTOB

B

dopma
Ne HanmeHoBaHWe pasfenos v TeM nposefeHUA
3aHATUA

Mskuwes I". A. PUNNKA:
Yueb, g 10 kn. /T A.
1 BeegeHve. ®u3MKa - HayKa 0 npupoge Nekuws p  Mnmes. 5. b Byxosues, H
' ' H. CoTckuii,- 2-e n3g, -416 c.:
nn. (Knaccuyeckuii kypc). M.»
2016, ¢ 5-9

Pasgen 1. MEXAHUKA

Tema 1.1 KnHematunka
Msakuwes . A. PUSNKA:
Yueb, pna 10kn. /T A.
Mskuvwes, b. b. byxoBueB, H.
2 MexaHu4ecKoe [IBUXKEHWe, ero XapaKTepuCcTUKN. Jlekumsa 2 H. CoTcKii- 2-e w3y, -416 c.
nn. (Knaccuyeckmii kypc). M.,
2016, ¢ 10-56
Mskuwes . A. PUSNKA:
Yue6, gns 10kn. / T. A.
Mskunwes, b. b. byxoBues, H.
3 Buapl ABMXKEHUS 1 UX rpadinyeckoe onucaHue. Jlekuymsa 2 H. CoTCKMIL- 2-¢ n3g, -416 C.
nn. (Knaccnueckuii kypc). M.,
2016, ¢ 10-56

Tema 1.2 AuHamuka
Mskuwes . A. PUSNKA:
Yueb, gna 10kn. /. A.
Msakunwes, b. b. byxosues, H.
H. CoTckuii - 2-e nsga. -416 c.:
mn. (Knaccuyeckmin kypc). M.,
2016, ¢ 62-122
Mskuwes . A. PUSNKA:
Yueb, gna 10 kn. /T. A.
VccneoBaHme 3aBUCMOCTW CUJTbl TPEHWUSA OT Maccbl  lMpakTuyeckoe Msikuiues, B. B. ByxoBLes, H.
Tena. 3aHATHe H. CoTckuin,- 2-e nsga. -416 c.:
un. (Knaccuyeckmin kypc). M.,
2016, ¢ 113-120

3aKoHb! AnHamMuKM HbtoToHa. Cuibl B Mpupoge.

Nekuus 2
3aKOH BCEMUPHOr0 TArOTEHMS.

Tema 1.3 3aK0OHbI COXpaHEHNA B MexaHUNKe
Mskuwes . A. PUSNKA:

Mmnynbe. 3akoHbl COXpaHeHWs MMMy bea 1
. Jlekumsa 2 Yue6, ans 10 kn. / T 4.
MeXaHW4ecKol aHeprun. PaboTa u MOLLHOCTb. Msikuiues, . b. ByxosLes, H.
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Pasaen 2. OCHOBbI MOJIEKYTAPHOW ®U3VKWN 1 TEPMOANHAMUWKN

KoHTponbHas paboTa no pasaeny «MexaHukax»
3aHATME

Tema 2.1 MonekynsapHas usnka

ATOMHO-MO/EKYNISIPHOE CTPOEHUE BELLLECTBA.
TennoBoe ABVXEHIE aTOMOB U MOJEKY/, Nekups
Temneparypa.

ArperatHble COCTOAHNA BellecTBa. Pa3oBble

Jlekums
nepexoppl.

Tema 2.2 TepmoguHamumKa

10

1

3aKOH COXpaHeHNs 3HEPT UK B TEM/OBbIX
npoueccax. HeobpaTuMbIil XapakTep TEN0BbIX
npoueccos. TennoBble MalWHbI, NX
NPYMeHEeHVE. DKONOTMYECKME NPOBNEMBI,
CBSI3aHHbIE C MPYMEHEHVEM TEMMOBbLIX MaLLUH, U
npo6siema s3HeprocoeperKeHns

Jlekums

KoHTponbHasa paboTa no pasgeny «OCHOBbI NpakTnyeckoe
MOJIEKYNAPHOW (PU3MKIN 1 TEPMOAUHAMUKINY» 3aHATME

Pasgen 3. OCHOBbI S/TIEKTPOANHAMUWKA
Tema 3.1 DnekTpocTaTmka

AneKTpuYeckue 3apsifbl U X B3aMMOAECTBUE.

3akoH KynoHa. Nekupys

MNpakTnyeckoe

H. CoTckwuii.- 2-e nspg, -416 c.:
un. (Knaccmueckumii Kypce). M.,
2016, ¢ 123-154

Msaknwes . 4. PUSNKA:
Yue6, gna 10 kn. /T A.
Mskuwes, b. B. bByxoBuges, H.
H. CoTckwii,- 2-e nsg, -416 c.:
un. (Knaccuuecknii Kkypc). M.,
2016, ¢ 10-154

Msakunwes . A. PUSNKA:
Yue6, ana 10 kn. /T. A.
Msakuwes, b. b. ByxoBues, H.
H. CoTckuii.- 2-e nsg, -416 c.:
nn. (Knaccuueckuii Kkypc). M.,
2016, ¢ 172-243

Msakuwes I'. 4. PUBNKA:
Yueb, gns 10kn. /T. A.
Mskuwes, b. b. byxosues, H.
H. CoTckuii.- 2-e n3g, -416 c.:
mn. (Knaccuueckuii kypc). M.,
2016, ¢ 172-243

Msakunwes . A. PUSNKA:
Yueb, gns 10kn. /T. A.
Mskuwes, b. B. bByxoBuges, .
H. CoTckuin - 2-e nspa, -416 c.:
nn. (Knaccuueckuii kypc). M.,
2016, ¢ 243-275

Msakunwes . A. PUSNKA:
Yueb, gna 10 kn. /T. A.
Mskuwes, b. B. bByxoBues, H.
H. CoTckui,- 2-e n3pg, -416 c.:
mn. (Knaccuueckunii kypc). M.,
2016, c 243-275

Mskuwes . A. PUNBNKA:
Yueb, gna 10kn. /. A.
Msakuvwwes, B. B. ByxoBues, H.
H. CoTckuii.- 2-e u3pg, -416 c.:
vn. (Knaccuueckuii kypc). M.,
2016, ¢ 276-330



Mskuwes I'. A. PUINKA:
Yueb, ana 10kn. / T. A.

SneKTqueCKoe none, ero OCHOBHbIE Msikuwes, B. b. ByxoBues, H.

JNekuns 2 - .
XapaKTEPUCTUKN U CBA3b MEXAY HUMMK. 4 H. CoTcknid.- 2-e n3g, -416 c.
nn. (Knaccuyeckmin kypc). M.,
2016, ¢ 276-330
Tema 3.2 NMoCTOAHHbIN TOK
Mskuwes I'. A. PUINKA:
MOCTOSHHbIV 3N1eKTpUYecknii Tok. Crna ToKa, Y4e6, ana 10 kn. /T A.
Mskuwes, b. B. byxosues, H.
14 HANPSHKEHNE, BMIEKTPUECKOE COMPOTUBIIEHNE. Nekups 2 H. CoTckwii. 2-e g, 416 c.
3akoHbl OMa A/1a yyacTka 1 Ans NosHOW Lenw. un. (Knaccuueckuii kypc). M.,
2016, ¢ 331-388
Msaknwes I'. 4. PUSNKA:
. Yue6b, gna 10kn./T. 4.
15 CO60opKa 3N1eKTPUYECKONA Lienu 3MepeHne cubl Toka  MpaKTuyeckoe 9 MsikuwueB, B. b. ByxoBLes, H.
HaNpsHKEHUs Ha ee pasNYHbIX yyacTKax. 3aHATHE H. CoTckuid- 2-e n3p, -416 c.:
vn. (Knaccmnuecknii kypc). M.,
2016, c 331-388
Tema 3.3 MarHmuTtHoe nosne
Mskuwes I'. 4. PUINKA:
. Yueb, gnsa 11 kn. / T. A.
16 MarHuTtHoe none ToKa u AencTtene MarHUTHOro Nexums 2 Msikiwes, B. B. ByxoBues, H.
Mosis Ha NPOBOAHWK C TOKOM. D/1eKTPOABUraTeb. 4 H. CoTcknid,- 3-e u3p, -432 c.:
nn. (Knaccuyeckmin kypc). M.,
2016, ¢ 5-30
Mskuwes I'. 4. PUINKA:
FB/eHVE 31eKTPOMarHUTHOM MHAYKLMW. yue6, ana 11 kn. /T 5.
17 3neKTpOMarHWUTHast UHAYKUMS. DNeKTPOreHepaTo Nekuus p  Mnwnwes B. B byxosues, H.
P o AYKUWA. P P P 4 H. CoTckuii.- 3-e u3a, -432 c.:
nepeMeHHbIVI TOK. un. (Knaccnyeckunia kypc). M.,
2016, ¢ 31-52
Pazgen 4. KOJIEBAHWA 1 BOJIHbI

Tema 4.1 MexaHUUeCcKVe U 3/1eKTPOMarHUTHble KOfiebaHUs U BOJIHbI
Mskuwes I'. A. PU3NKA:

MexaHn4yecKre 1 3NeKTPOMarH1THbIe KoniebaHus 1 Yue6, ana 11 kn. /T A.

18 . Msakuwes, b. B. byxosues, H.
BO/IHbI ﬂeKLLI/IFI 2 H. CoTckui,- 3-e nspg, -432 c.

un. (Knaccuyeckumin kypc). M.,

2016, ¢ 53-169

Msakuwes . A. PUSNKA:

Yueb, gna 11 kn. / T. A.
I'IpaKqueCKoe Msikiwes, B. B. ByxoBues, H.

3aHATUe H. CoTckuin.- 3-e nsg, -432 c.
un. (Knaccuyeckumin kypc). M.,
2016, ¢ 56-65

19 W3yyeHune KonebaHmii MaTEMaTUUECKOTO MasTHUKA.



Tema 4.2 CBeTOBbI€e BOJIHbI. JINH3bI

20 CBeTOoBble BOMHbI. BonHOBbIE CBOICTBA cBETA

21 M3yyeHue nHTepdepeHUMn 1 gudpakLmm ceeTa.

Pa3nen 5. 9/IEMEHTbI KBAHTOBOW ®U3VKIN
Tema 5.1 KBaHTOBbIE CBOIACTBaA CBeTa

29 KBaHTOBasi rmnotesa MNnaHka. ®OTO3NEKTPUYECKNIA
aehexT.

Tema 5.2 ®un3mkKa aTtoma 1 aTOMHOro A4pa

du3mMKa aToMa M aTOMHOro f4pa.

23
PagnoakTMBHOCTD.

Pa3gen 6. BCEJIEHHAA N EE 2BOJ1FOLINA

CTpoeHue 1 pa3BuTune BceneHHoi.
24 TpoucxoxaeHne CONHEYHON CMCTEMbI.
LunththepeHUMpoBaHHbIA 3a4eT.

Jlekumsa

MpakTnuyeckoe
3aHATHE

Jlekumsa

Jlekymsa

Jlekumsa

NToro:

48y

Mskuwes I'. 4. PUNKA:
Yueb, gna 11 kn. / T. A.

Msakuwes, b. b. byxosLes, H.
H. CoTckuii - 3-e u3g, -432 c.:
nn. (Knaccuuecknii kypc). M.,

2016, ¢ 170-205

Mskuwes I'. A. PUNKA:
Yueb, gnsa 11 kn. /T. A.
Msakuwes, b. b. byxoBues, H

H. CoTckwuii.- 3-e u3p, -432 c.:
mn. (Knaccmueckuii kypc). M.,

2016, ¢ 206-220

Msakunwes I'. A. PUINKA:
Yueb, gna 11 kn. / T. 4.

Msakunwes, b. B. Byxosues, H.
H. CoTckuii - 3-e n3pg, -432 c.:
nn. (Knaccuyecknii kypc). M.,

2016, c 259-278

Msakuwes I'. A. PUNKA:
Yueb, ans 11 kn. /T. A.

Mskunwes, b. B. byxoBues, H.
H. CoTckwuii,- 3-e n3g, -432 c.:
un. (Knaccuyecknii kypc). M.,

2016, ¢ 279-364

Msakuwes I'. A. PUINKA:
Yueb, ansa 11 kn. /T. A.

Msakuwes, b. b. bByxoBues, H.
H. CoTckuin.- 3-e napg, -432 c.:
un. (Knaccmnuecknii kypc). M.,

2016, c 394-405



Pasgen 1.

HanmeHoBaHVe pasfienos n Tem

O6LLast v HeopraHWyeckas XUMUsI
Xumuyeckasi KapThHa MuMpa Kak

COCTaBHas yacTb
€CTeCTBEHHOHAYHO KapTUHbI
Mupa.

Ponb XMMUK B XKU3HU
COBPEMEHHOI0 06LLECTBa.
MpumeHeHne LOCTVDKEHWNIA
COBpPEMeHHOI XUMUK B
ryMaHuUTapHoM cthepe
[esTeNbHOCTY

obLecTsa.

OCHOBHbIe NMOHATUSA U 3aKOHbI
XUMUNn

MepnoanYecKInii 3aKOH 1
Nepuognyeckas cuctema
XUMUYecKunx snemeHTos . U.
MeHgeneesa

dopma
Kon-Bo
nposefeHnst 4acoB
3aHATUSA
Nexuyua 2
Nekuma 2
Nekums 2

Xummna 30 yacoB

MHhopmaLmoHHoe obecrieyeHme

1 Ma6bpmensH O. C., Octpoymos W. T
EcTecTBO3HaHWE. XMUS.

2. abpwuensH O. C., Octpoymos W. T'. Xumwus gns
npodeccuii n cneunanbHOCTEN TEXHUYECKOTO 1
€CTECTBEHHO — Hay4HOro npoguneii: yuebHNK 41
CTYL,. YUpeXaeHuii cped. npod. o6pasoBaHus.

3. EpoxuH KO. M. Xumusa: 3agaun v ynpaxHeHus:
yyeb, nocobue Ans CTyL. yupexaeHuii cped. npod.
06pa3oBaHms.

1 EpoxuH KO. M., KoBanesa /. b. Xumus gns
npoceccuii n cneLmanbHOCTeR TEXHNYECKOTO 1
€CTeCTBEHHO-HAay4HOro npotune: y4ebHUK ansa cTys.
yupexgaeHuii cped. npod. O6pa3oBaHms.

2. EpoxuH KO.M. C60pHWK TECTOBbIX 3afaHui
Mo XMMUK: y4eb, nocobure Ans cTyf. YuUpexzaeHui
cped. npod. 06pa3oBaHms.

3. EpoxuH 0. M. Xumusa: 3agaum n
ynpakHeHus: yueb, nocobure Ans CTyf. YUpeXXaeHui
cpef,. npod. obpasoBaHMs.

1 EpoxuH FKO. M., Kosanesa . 6. Xumus ans
npoceccuii n cneLmanbHOCTeR TEXHNYECKOTO 1
€CTeCTBEHHO-HAY4YHOro Npotuneit: y4ebHUK ans cTys.
yupexaeHuii cped. npod. obpazoBaHms.

2. EpoxuH KO.M. C60pHMK TECTOBbIX 3afaHuii
no XMmuK; y4yed, nocobue Ansa CTyA. YUpexxaeHuii
cpef. npod. obpasoBaHMs.

3. EpoxvH FO. M. Xumus: 3agaum un
yNpaxHeHus: yueb, nocobue ans cTyd. yUpexaeHuit
cpef. npod. obpasoBaHMs.

CopepkaH1e caMoCTosITeNbHOW paboThbl
CTYAEHTOB

1



CTpoeHwe BelLecTBa

Boga. PacTeopebl

XuMunyeckye peakLmm

Knaccumkauus HeopraHU4eckmx
COeMHEHNIA 1 NX CBOIACTBA.

MeTannibl U HemeTaN bl

Nekuna

MpakTnyeckoe
3aHATNE

Jlekuusa

MNpakTnyeckoe
3aHATNE

Nekuua

1 [abpuensH O. C., Octpoymos W. T
EcTecTBO3HaHMe. Xnmus.

2. MabpwensiH O. C., Octpoymos W. I'. Xrimusi
NS NPOMEeCCiA N CNeLnanbHOCTEN TEXHNYECKOTO 1
€CTECTBEHHO — Hay4HOro Mnpodwen: yuebHuK ans
CTYf. YUpeXAeHWii cped. npod. 06pa3oBaHus.

3. EpoxuH KO. M. Xumus: 3agauv u
yrnpaXHeHMs: yueb, nocobue ans CTyA. yUpexmaeHui
cped. npod. obpasoBaHMs.

1 EpoxuH 0. M., Koanesa . b. Xumusa gns
npodeccuii 1 cneunanbHOCTEN TEXHUYECKOTO 1
€CTeCTBEHHO-HAaY4YHOro Npoguneit: y4ebHUK ans cTya.
yupexzaeHuin cpeg. npog. 0b6pasoBaHus.

2. EpoxuH KO.M. C60pHMK TeCTOBbIX 3ajaHuiA
no XUMuK: y4eb, nocobme Ans CTyh. YUpexaeHui
cped. nmpod. obpazoBaHms.

3. EpoxuH 0. M. Xumuns: 3agauu un
yNpaXHeHus: yued, nocobue ans cTyq. yUpexaeHuii
cped. npod. obpasoBaHms.

1 EpoxuH HO. M., Koanesa /. b. Xumus gns
npodeccuii n cneLyyaibHOCTeN TEXHUYECKOTO 1
€CTeCTBEHHO-Hay4HOro npotuneit: y4ebHUK ans cTya.
yUpeXaeHuii cped. npod. 06pasoBaHus.

2. EpoxuH KO.M. CBOpHMK TECTOBbIX 3afaHui
Mo XUMKK: y4eb, Nnocobme Ana cTy. YupexaeHui
cped. npod. obpazoBaHms.

3. EpoxvH FO. M. Xumusa: 3agaum un
yrnpaXHeHns: yueb, nocobue 4ns CTyA4. yUpexneHui
cped. npodh. obpa3oBaHms.

1 [abpuensH O. C., Octpoymos U. T.
EctecTBO3HaHMe. Xumus.
2. ["abpuensH O. C., Octpoymos W. I'. Xuimusi

[Nsi Npocheccuii 1 crneLyanbHOCTER TEXHUYECKOT0 1
€CTECTBEHHO — HayYHOro npodwunen:; yuebHUK ans
CTYA. YUPEeXAeHWiA cped. npod. o6pa3oBaHKs.

EpoxuH FO. M. Xvmunsi: 3agaumn 1 ynpaxHeHus: yyeo,
nocobue gns cTyd. yUYpexxaeHuii cped. npod.
06pa3oBaHus.

1 EpoxuH KO. M., Koanesa /. B. Xumus gns
npodeccuii n cneuyaibHOCTER TEXHNYECKOTO 1
€CTeCTBEHHO-HAay4HOro npounei: y4ebHUK Ans CTys.



MpakTunyeckas paboTa.
B3aumopeiicTBMe MeTan/oB ¢

9. pacTBOpamm KMCOT 1 COneil.
Onpepenexve pH pacTBopoB
conei.

OCHOBHbIE MOHSATUS OPraHNYEeCKo
10.  XUMWK 1 TEOPUS CTPOEHUS
OPraHNYecKnX CoeanHeHNIA

WN.  Yrnesogopogpb!.

Kwncnopoacogepxatipe
12, opraHuyeckue BeLLeCTBa.
Yrnesofpl

MpakTnyeckoe
3aHATNE

Jlekuma

Jekuma

MpakTnyeckoe
3aHATHe



yupexaeHuii cped. npod. 06pa3oBaHms.

2. EpoxuH KO.M. CHOpHMK TECTOBbIX 3afaHWii no
XuMuK: yueb, nocobue ans CTyq. YupexxaeHuii cpea,
npod. 0bpasoBaHus.

3. EpoxuH 0. M. Xumusa: 3agaum un yrnpaxHeHus:
yyeb, nocobume Ans CTyL. yUpeXaeHuii cped. npod.
06pa3oBaHus.

1 EpoxuH FO. M., Koanesa 1. b. Xumusa gns
npogeccuin n cneLmaibHOCTeR TEXHUYECKOTO 1
€CTeCTBEHHO-HAaY4YHOro npouneit: y4ebHUK Ans cTya.
yupexzeHuii cped. npod. ob6pazoBaHms.

2. EpoxuH KO.M. C60pHMK TeCTOBbIX 3afaHuii
no Xvmuu; yye6, nocobue Ans CTya. YUpexaeHui
cpeA. npod. obpazoBaHms.

3. EpoxuH KO. M. Xumusa: 3agaum un
YNpaXHeHus: y4ed, nocobue Ans CTyA. YUPeXAeHWiA
cpef. npod. 06pa3oBaHUs.

Pazgen 2. OpraHn4yeckas XMMusi

1 MabpwensiH O. C., Octpoymos U. T.
EcTecTBO3HaHMe. XuMmus.

2. [abpuensH O. C., OcTtpoymos U. T'. Xumuna gns
npodeccuii 1 cneumnaibHoCTel TEXHUYECKOTO 1
€CTECTBEHHO — Hay4HOro npoguneii: y4ebHNK ans
CTY. YUYpeXxaeHwWii cpef. Npog. 06pa3oBaHus.

3. EpoxuH KO. M. Xumusa: 3agaun n yrnpaxHeHns:
yyeb, nocobume Ans CTyA. YUpeXAeHuii cped. npodg.
06pa3oBaHus.

1 EpoxuH 0. M.( Kosanesa W. B. Xumus gns
npogeccuii 1 cneumanbHOCTEN TEXHUYECKOTO U
€CTECTBEHHO-HAY4HOro Npoguei: y4ebHUK ans
CTYL,. yupexzeHuin cped. npod. obpa3oBaHus.

2. EpoxuH FO.M. C60pHMK TeCTOBbIX 3aaHuWi1 No
XUMUK: y4eb, nocobume Ans CTyd. YupexaeHuli cpeg,
npod. o6pasoBaHus.

3. EpoxuH KO. M. Xumus: 3afaum v ynpakHeHus:
yyeb, nocobume Ans CTyA. yUpexaeHuii cped. npod.
o6pasoBaHus.

1 EpoxuH tO. M., Kosanesa U. b. Xumus gnsa
npodgeccuii 1 cneunanbHOCTEN TEXHUYECKOTO 1
€CTECTBEHHO-HAY4HOro Npoduneit: yuebHuK ans
CTYL. YUpeXaeHwid cpef. npod. obpas3oBaHus.



AsoTcofepxallime opraHuyeckue
13. COefIUHEHMS.
MnacTmacchl ¥ BONOKHA

XUMUS N XKU3Hb., XUMUA U
OpraHv3m YenoBeka.

15, Xumusi M Xu3Hb. Xummus B GbITy

L Tema 1.1.
BM1o/Iorns - COBOKYMHOCTh
HayK 0 )XVBOIA Npupoge.

Nexuua

Nekuma

Nekumnsa

2. EpoxuH HFO.M. C60pHMK TECTOBbIX 3a4aHWii
Mo XUMUK: y4eb, nocobure ANA CTy. YupexaeHuit
cpes. npod. obpasoBaHms.

3. EpoxuH FO. M. Xumusa: 3agaum u
ynpaXHeHWs: y4eb, nocobure A5 CTyA. YUpeXaeHUi
cped. npogh. 06pa3oBaHms.

1 ["abpuensH O. C., Octpoymos U. T
EcTecTBO3HaHMe. XyumMus.
2. MabpmensiH O. C., OctpoymoB . I'. Xumus

[Ana npogeccuin n cneumanbHOCTe TEXHNYECKOTO U
€CTECTBEHHO — Hay4YHOro npodmneit: yue6HUK 4n1a
CTYL. YUPEeXAeHWin cpef. npod. 06pa3oBaHus.

3. EpoxuH FO. M. Xumus: 3agauun un
yMpaXHeHWs: yueb, nocobme Ans cTyq. YUpeXxaeHuii
cped. npogh. 06pa3oBaHms.

1 EpoxuH HO. M., Kosanesa . b. Xumusa ans
Npodeccnin n cneuyaibHOCTEN TEXHUYECKOTO 1
€CTeCTBEHHO-Hay4HOro npodunei: y4ebHUK ans
CTYL,. YUPEeXAeHWiA cped. npod. 06pa3oBaHus.

2. EpoxuH HFO.M. C60pHWMK TECTOBbIX 3afaHuin
Mo XUMuK: y4yeb, nocobue Ans cTys. YupexaeHui
cped. npog. 06pa3oBaHms.

3. EpoxuH KO. M. Xumuns: 3agaum un
ynpaxHeHus: yueb, nocobue Ans CTyd. YUpeXXaeHWia
cped. npod). o6pa3oBaHKs.

1 EpoxuH FO. M., Kosasiesa U. b. Xumus gns
npodeccuii n cneLyanbHOCTER TEXHNYECKOTO U
€CTECTBEHHO-Hay4YHOro npodunein: yuebHuK ans
CTY. yupexaeHuii cpef,. npog. obpasoBaHus. —M.,
2019.

2. EpoxuH KO.M. C60pHWK TeCTOBbIX 3afjaHuii
no Xumum: yueb, nocobue Ans CTyA. YupexxaeHui
cpef. npod). obpasoBaHms.

3. EpoxuH KO. M. Xumus: 3agauv un
yNpaxxHeHWs: y4eb, nocobrie ANs CTyL. YUpexaeHui
cpeq. npod). 06pa3oBaHus.

Buonorus

Pasgen 1. BMOMOrUS - COBOKYMHOCTb HayK 0 XXMBOW Npupoge.

Nekuwna

MapyruHa f1. A. EctecTBo3HaHWe. bronorus:
YyUYebHMK 415 CTYLeHTOB NPOGecCrOHaNbHbIX
06pa3oBaTe/bHbIX OpraHM3aLuii, 0CBauBatoLLUX

D



MeToabl HayYHOro No3HaHMs
B 6buonorumn

Tema 2. 1. CTpoeHue un
(PYHKLMMN KNETKM
VcTopust n3yueHUs KNeTKu.
OCHOBHbIe MONOXKeHNs
KNeTouHom Teopun. Knetka -
CTPYKTYPHO-(DYHKLMOHasbHas
(anemeHTapHast) eauHMLA
XW3HU CTPOEHME KNETKN.
MpoKapnoTbl 1 3yKapuoThl -
HU3LLME U BbICLUME KNETOYHbIE
OpraHu3mbl.

Tema 2. 2 CTpOeHUe K
(PYHKUMM KNETKN
OCHOBHble CTPYKTYPHbIe
KOMMOHEHTbI KNETKW 3yKapuoT.
KneToyHoe 8apo. PyHKLMK
f4pa: XpaHeHue
BOCNPOM3BeAeHWe 1 nepefava
HacneCTBEHHOI UHGopMaLmn,
perynauus XMmm4yeckonm
aKTMBHOCTY KeTku. CTpyKTypa
1 PYHKLMM XPOMOCOM.
AyTOCOMbI 1 NONOBbLIE
XPOMOCOMb!.

Tema 2.3. OcobeHHOCTU
CTPOEHNSA PacTUTENbHON Y
>KMBOTHOW KETOK

Tema 2.4. )K3HEHHBbI LUK
KIIETKN

YKM3HEHHBbIV LMK 1 ero
3aBUCKMOCTb OT KNETOYHbIX
(hOPM XU3HW. [leneHne KNeTku
- OCHOBA pOCTa, PasBnTUA U
pa3MHOXeHWs OPraH13MoB

Nekumna

Nekuwna

MpakTnyec
Kas paboTa
KoHTposb
Hasi paboTa

Nekuna

npoceccun n cneumansHocTn Cro. -M., 83, c. 13-
15.

Pazgen 2. Knetka

KameHckuii A. A. O6uias 6uonorus, M. [ipoga,
2017., 85, c.22-26.

MapwyTtmHa J1. A. EcTecTBo3HaHWe. bBuonorus:
yuyebHMK [ANA  CTYAEHTOB  NPO(ecCHOHaNbHbIX
06pa3oBaTe/ibHbIX OpraHW3auuii,  OcBamBatoLLMX
npodeccun n cneumansHocTy CMO. - M., 2017.

MapwyTtuHa J1. A. EcTectBo3HaHve. Buonorus:
yuebHUK OnA  CTYAEHTOB  MPO(ECCUOHAbHBIX
06pa3oBaTeNbHbIX  OpraHu3aumii, 0CBaMBaOLLMX
npodeccun n cneyuanbHoctn CMO. - M., 2017.

MapwyTtuHa J1. A. EctectBo3HaHue. Buonorus:
yuyebHUK [ANA  CTYZEHTOB  NPOEeCCUOHAIbHBLIX
06pa3oBaTefibHbIX  OpraHu3aumii, 0CBaMBaOLLMX
npodeccun n cneynansHoctn CMo. - M., 2017.

15



Tewma 3.1. PasmHOXeHMe
opraHv3mMoB
Tema 3. 1. OpraHusm - eimHoe
Lenoe MHoroo6pasue
opraHunamoB. CnocobHOCTb K
CaMOBOCMPOU3BEAEHMIO — 0JHa
13 OCHOBHbIX CNOCOBHOCTE
XMBbIX OpraHn3moB. becnonoe
pasMHOXeHue. [MonoBoi
npoLecc 1 Nonosoe
pasMHOXeHwe.
OnnogoTBopeHUe, ero
610110rNyecKoe 3HaueHue.
Tema 3. 2. IHgMBUAaYyanbHoOe
pa3BuTKe opraHusma
MoHsATME 06 MHAMBUAYANBHOM
(oHTOreHes), aM6pMOHaNbHOM
(smbpuioreHes) u
NOCTaMOPUOHANIBHOM Pa3BUTUN.
WHamBMayabHOe passuTuie
4esioBeKa 1 ero BOIMOXHbIE
HapyLLeHus.

. Tema 3. 3. 3aKOHOMEpPHOCTH
HacnefCTBEHHOCTU U
N3MEHYMBOCTHU

O6Luee npeacTasneHue
0 HacnefCTBEHHOCTU U
M3MEHUMBOCTU. [eHeTYecKas
TEPMUHOSIOT NS 1 CUMBO/INKA.
3aKOHOMEPHOCTM
HacnefoBaHus.
Tema 3.4. OCHOBbI CeNeKL K.
MpeameT, 3aga4un 1 MeToAbl
cenekumu. I'eHeTMYeCKme
3aKOHOMEPHOCTU Cenexkuun.
YueHue H. N. Basunosa o
LIeHTpax MHoroo6pasms un
MPOUCXOXAEHUSA KYNbTYPHbIX
pacTeHuii. buoTtexHonorus, ee
[OCTVKeHWs, NepcrneKTuBbI
passuUTuHA.

Nekuna

Nekuna

Jlekuma

MpakTnyec
Koe
3aHAaTNE

Pasgen 3. OpraHunsm

MapwyTtnHa J1. A. EcTecTBo3HaHue. Buonorus:
YUYebHUK  ONs  CTYAEHTOB  NPOeCCUOHaNbHbIX
06pasoBaTeNibHbIX  OpraHu3auuii,  0CBaMBarOLLMX
npogeccum n cneumansHoctn CMNO. - M., 2017.

KameHckuin A A. O6uias 6uonorus, M.: ipoda,
2012., 8§39, c.142-145.

MapwyTtuHa /1. A. EcTecTBo3HaHWe. bronorus:
YyUYe6HUK NS CTYAEHTOB NPOECCUOHA/TbHBIX
06pa3oBaTe/ibHbIX OpraHM3aLuii, 0cBamBatoLLmnX
npodeccum n cneumansHocTn CrMO. - M.,
2017840, 8§41, c.146-151.

LomnonHUTeNbHAA NTepaTypa Mo Teme,



10.

11.

12.

13.

14,

Tema 4.1. Pa3BUTHE XXN3HU Ha
3emne
Makpoasonoums un
MaKpo3BOoJIOLNSA

3BOMIOLMOHHas TeopMA 1 eé
po/b B (hOPMUPOBaHUM
COBPEMEHHOWA
€CTEeCTBEHHOHAYYHOIN KapTUHBI
mupa.
Tema 4.2. Bug v ero
KpuTepun
3BO/IOLMOHHAsA Teopus
1 eé ponb B (hopMUPOBaHUM
COBPEMEHHO eCTECTTBEHHO-
Hay4HO KapTWUHbI MUpa.

Tema 4.3. MNonynsaums Kak
CTPYKTYpHas efMHMLA BUba U
3BOSIIOLUMN.
MpesnockLIKK 1 ABUXKYLLME
CW/bl 3BOMIOLMN. PesynbTat
3BO/IOLYMMN.

Tema 5.1. 9konorunsa - Hayka
0 B3aMMOOTHOLLUEHUSIX
OpraHn3MoB MeXay Co6oi 1
OKpY>KatoLLeli Cpefoii.
MpeaveT v 3aa4u 3KONOruu,
yyeHue 06 IKONOrMYeCKMX
(hakTOpax, yyeHue o
coo6LLecTBax opraHM3Mos,
yueHue o 6roctepe. MoHsATME
06 3KO/IOrNYEeCKNX CUCTEMAX.
Llenn nuTaHus, Tpothnyeckme
YPOBHW. B1OreoLeHo3 Kak
aKocucTeMa.

Tema 5. 2 buocdepa -
rnobanbHas akocucTeMa
Buoctepa - rnobansHas
aKocucTema. YyeHue B. U.

Jlekuma

MpakTuuec
Koe
3aHATHe

Jlekuus

Jlekuus

Nekuna

Pasgen 4. Bug
KameHckunin A. A. O6Lwas buonorus, M.: ipoda,
2017., 846, 841, c.163-166.

MapwyTtuHa /1. A. EcTecTBO3HaHue. buonorus:
YyUYe6HUK ANs CTYAEHTOB NPOdeccMoHaIbHbIX
06pasoBaTe/ibHbIX OpraHu3aLunii, 0CBanBaroLLMX
npodeccumn n cneumansHoctTy Cro. - M.,
2017c¢.241-264.

KameHckunin A. A O6uias 6uonorus, M.: poda,
2017., §54-856, c. 199-205.

Pazgen 5. 9kocucTeMbl

KameHckuin A. A, O6uwiasn 6uonorus, M.: poda,
2017., 835, §36, ¢. 129-135.

MapwyTnHa /1. A EcTecTBo3HaHue. buonorus:
YyUYe6HUK N5 CTYAEHTOB NPOJECCUOHa/IbHBIX
06pasoBaTe/ibHbIX OpraHM3aLuii, 0cBanBatoLLmMX
npodeccun n cneumansHoctn CrO. - M.,



BepHazckoro o 6uoctepe. 2017 poda, 2012., 8§69,

C. 266-270.
15. Tema 5.3. OcHOBbI MpakTnyec 2 MapwyTtuHa J1. A. EcTectBo3HaHue. Buonorus:
9KOCUCTEMHOI 3KOMOT WM. Koe YY4ebHUK AnA  CTYfEHTOB  MPO(EeCCMOHAIbHBIX
OcHOBHble Hanpas/eHus 3aHATHE 06pa3oBaTe/ibHbIX  OpraHu3aLmii,  OcBavBatoLLMX
BO3/Le/iCTBISA YenoBeKa Ha npodeccum u cneypansHocty CMO. - M., 2017.
6uocepy. TpaHcthopmayus €.294-299.

€CTECTBEHHbIX 3KO/IOMMYECKNX
cucteM. OcobeHHOCTM
arposKocucTem (arpoLeHo30B).

[N xapakTepucT1KM YPOBHA OCBOEHWS y4eOHOI0 MaTepumasna Ucnosb3yrTcs creaytroLime 0603HaYeHNs:

1. - 03HaKOMUTENbHbIV (Y3HaBaHWE paHee U3yYeHHbIX 06HLEKTOB, CBOMCTBY);

2. — PenpoAYKTUBHbINA (BbIMONHEHWE AeATENbHOCTY N0 06pasLly, UHCTPYKLUMW UK NOL PYKOBOACTBOM)

3. - NPOAYKTUBHbIN (NJaHMPOBaHWE 1 CaMOCTOATE/IbHOE BbIMOSIHEHWE AeATeIbHOCTH, PeLleHne NpobeMHbIX 3a4a4)



3. YC/TIOBUNA PEAJTMSALIM TMPOITPAMMBbI ANCLUUTININHDBI

3/1. Tpe6oBaHNA K MUHMMAaIbHOMY MaTepuasibHO-TEXHUUECKOMY 06ecrneyeHuto
Peanusauys Nporpammbl AUCLMMIMHBI TPEGYeT HaNUMS YUe6HOTo eCTECTBEHHO-HAYUHbIX AUCLMMINH.

O6opyfoBaHue y4ebHOro KabuHeTa 6UOMNOTUN: TabauLpl, MaKeTbl, MyNsSXKW, BNaXHble MpenapaTbl, NMOPTPETbI

yUeHbIX, repbapuia, neyaTHbll pa3gaToyHblii MaTepuan, y4ebHNKK, MUKponabopaTopus.

O6opygoBaHune y4e6HOro KabmHeta Om3NKu:
Y4ebHOo-npakTU4eckKoe 1 y4yebHo-nabopaTopHoe 060pyf0BaHNUE:
Mpr6op 415 AeMOHCTpaLuy 6pOYHOBCKOrO ABVXEHUS

Habop BeLLecTB 4719 UCCNe0BaHNA NNaBneHUs U 0TBEPAeBaHNS
KomnnekT 06opyfoBaHms No anekTpoanHamumke (K49)
KoMnneKT nonocoBbIX, yroobpasHbIX U KOMbLEBbIX MarHATOB
KomnnekT npnbopoB Ans LeMOHCTPaL MM CBOWCTB 3/1eKTPOMarHUTHbLIX BOSTH
MatunHa anekTpuyeckas obpaTmmas

Habop no nepefave 3NeKTPUYECKON 3HEPrumn

Mpr6op 4N AeMOHCTpaLum B3aMMOAEACTBUSA Napanie/bHbIX TOKOB
Mpr6op Ans AeMOHCTPpaLMK BpalleHNs pamMmKy ¢ TOKOM B MarHUTHOM Mose
Mpr6op A1 n3yyeHNs CBOMCTB 3/1IEKTPOHHBIX MY4YKOB

Habop «3nekTpnyecTBo»

KomnnekT «9Heprus, paboTta, MOLHOCTb»

KomnnekT «B0o306HOBNSEMbIE MCTOUYHUKWN SHEPT N>

KOMMAEKT No 3neKTpoAnHaMuKe «KCNepuMeHTa/IbHbIe 3afa4um»
KomnnekT npn6opos Ans ¢otoaddekTa

Kntoy

baTapes KoHaeHcaTopos BK

AmMnepmeTpbl 9-86

Annapart TenerpagHbIii 4eMOHCTPaLNOHHbI

BaTtapes conHeuHas

BonbTmeTpbl 9-87

["afbBaHOMETP AEMOHCTPaLNOHHbIA M1 032

Jnopapbl Ha Konoake

JpoccenbHas kaTyLUKa

3BOHOK 3/1eKTPUYECKNI AEMOHCTPALMOHHBI

VIHAMKaTOp MarHWTHOro nons

KoHgeHcaTop nepemMeHHOR EMKOCTH

KaTyluka ans 4eMoHCTpauumM MarHMTHOro nons

Habop no anekTponusy

Habop kepamMnyeckuii MarHATOB

MwunnnamnepmeTp MA-2,5

MarHuTHbIe CTPesKm

MepeknoyaTens OAHOMNOMKOCHBI

MepeknoyaTens ABYXMNOMOCHBINA

Mpr6op 4ns AeMoHCTpaumy npasuna SleHua

Mpunbop Ans AeMOHCTPaUUN BUXPEBbIX TOKOB  U-4710
Mpr6op 4ns AeMOHCTPaLMMN 3aBUCUMOCTU CONPOTUBIIEHWS OT TEMMEPATYpPbI
PamKa c TOKOM

CeTKa M0 3N1eKTpocTaTKe

Cy/TaH 3aneKTpocTaTu4ecKuii

Tpy6Ka ¢ ABYMS a/1eKTpofamm

TpaHchopmaTopsl

DNeKTpomMeTp

DNeKTpoMarH1T pa3bopHbIii

3neKTpoLbl MefHble

MaluunHa NoCTOSHHOro Toka M3

MallunHa MarHnToanekTpmnyeckas MOM-1

MatluuHa anekTpoopHas manas

3epkano

KomnnekT nabopaTopHbIi M0 ONTUKe

JInH3bI Ha noAcTaBke

Mpu3ma TpaneuvesniHas

Creksio maToBoe

CBeTo(hUnbTPbI
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CnekTpoMeTpbI

Ha6op nnH3 1 3epkan

Habop no reomeTpmnyeckor onTuke

OG6beKTUB C 06PATHON NNH30M

Mpr6op ANs N3y4veHWs 3aKOHOB (HOTOMETPUM
Mpn6op Ans onpeaeneHns ANNHbI CBETOBOI BoMHbI MCBM
Mpn6op ans cnoxkeHns LeToB cnekTpa MCL,
Mpu3ma npsMoro 3peHus

Mpu3ma gucnepcroHHas

Tpy6KKM cnekTpasnbHble (Habop)

Mogesb Hacoca BCaCbIBAKOLLETO

Mogenb Tpy60K 0JMHaKOBOIr0 CeYeHUs
Mogesb YeTbIPEXTAKTHOrO ABUraTens

Habop kanunnapos

Habop Ten 4ns KanopuMeTpuyeckux pabot
Habop CBUHLOBbIX LUINHAPOB

OrHvBo BO34yLUHOE

Mpunbop ansa geMoHCcTpaymmn geopmaumii
Mpr6op 4N AEMOHCTPALLMM ra30BbIX 3aKOHOB
Mpr6op 4N AeMOHCTpaLMM 6POYHOBCKOI0 ABMXEHUSA
Mpr6op 4N AeMOHCTpaLUn TeN10EMKOCTU TeN
Mpr6op 4N AEMOHCTpaLMW pacLUMpeHns Ten
Cocygpl coobLuatoLyecs

Tpy6bka BogaHas

JuHamomeTpbl 5H HOH

AnHamomeTp ALLUK

[unHamomeTp geMOHCTpauvoHHbIA AMH
MasATHUK B Yacax

MaluvHa LeHTpo6eXHas YepBsyHas

Mogens Becos

Habop Npy>XUHHbIX AMHAMOMETPOB

Hab6op Ten 13 20 6pyckos

Habop 13 3-x Wwaprkos

Habop no cTatuke

Habop no ctaTvke ¢ MarHMTHbIM gepxxatenem HCT-2

O6opyaoBaHve y4ebHOro KabmHeTa XMMUK:
CTO/bl U CTYNbSI MO KOMMYECTBY 00YUatOLLMXCS.

O6opynoBaHue paboumx MeCcT KabuHeTa XUMUW: XMMWYecKas MOocyfda; XUMUYECKMe PeakTuBbl; LiKadbl C
BbITSKHOM BEHTUASALMER, MOWKM ANa Nocyfpl, CyLlKa Ana Npobrpok 1 Konb, anTeyka nepsoli nomoLy, Tabnuubl,
y4ebHble N0Cco6MS, pa3fgaToyHbIi MaTepuan 415 NpoBeAeHNs TabopaTopHbIX Y MPAKTUYeCKMX paboT.

MHhopmaLMOHHO-KOMYHUKALMOHHbIE CpeacTBa
OTKpbITast msmnka 2.6 vacTb 1

OTKpbITas m3mKa 2.6 YacTb 2

OTKpbITas acTpoHoOMUA 2.6

YPOKM OTKPbLITOro Konnegxa. ACTPOHOMMS.
BupTyanbHblii nnaHeTapuii REDSHIFT 6
ABTOPCKME 3/1EKTPOHHbIE Pecypcbl

Buonornyeckne nccnegoBaHus.

OKO/OMs U XKU3Hb. 1 1 2 YacTb.

Buonorus 9.

TexHMYecKMe cpeacTBa 06yUeHus:
KoMMboTep

MpPoeKTop

3KpaH
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3.2. IHdhopmaumoHHoe obecneveHme 06y4eHs

MepeyeHb peKOMEHAYEMbIX YUYEOHbIX U3aaHWi, IHTepHeT-pecypcoB, 4ONO/THNTENTbHOW NNTepaTypbl
OCHOBHbIe NCTOYHUKMU:

4. Camoiinenko  T.W. EcTecTBO3HaHMKeE. dusmka:  y4ebHMK  Ans CTY[EHTOB
NpPoecCUOHa/IbHbIX ~ 06pa3oBaTeNlbHbIX  OpraHu3auuii,  ocBavBalOWMX  npodeccun  u
cneymansHoctn CIr10. - M., 2016.

5. CamoiineHko M.W. EctectBo3HaHve. Pusmka. CO0pHMK 3agady: y4veb, nocobue ans
CTY[EHTOB MpogdiecCMOHa/IbHbIX 06pa3oBaTe/lbHbIX OpraHuM3auuii, ocBamBaroLmMx npogeccun u
cneymansHocty CIr10. - M., 2016.

6. Msakuwes I'. 4. PU3NKA: Yueb, ana 10 kn. / . 4. Maknwes, b. b. byxosues, H. H.
CoTckuid.- M3a. popab.- 336 c.: un. (B nep.). — M., 2016.

7. Msknwes . A. PUSUNKA Yueb, ana 11 kn. / I'. A. Msakuwes, b. b. byxoBues.- N3ga.
Jgopa6,- 336 c.: un. (B nep.). - M., 2016.

8. CaBkuHa E.B., lornHosa .M. Xumusa na WKon 1 KnaccoB rymaHUTapHoro npoguns,
10-11 kn. -M., 2016.
9. AnekcawmnHa W.FHO., lManaktuoHos K.B., Jlanues AB., Cokonosa W.WN., BaHIoWKNHa

N1.M. EcTtecTBO3HaHue, 10 kn. - M., 2018.

10. XapyeHko J1.H. EctectBo3HaHue, 10-11 kn. — M., 2017.

11. KoHcTaHTMHOB B.M., Pe3aHoB Al., ®ageeBa E.O. O6wwas 6uonorus (2-e nsgaHue) - M.,
2016.

12. KameHckuii A. A., KpukcyHos E.A, MaceyHuk B.B. buonorus 10-11 kn. - M., 2018.

13. MabpuensH O.C. Xumuna 9-10, 11 kn. - M., 2017.

14, MabpuensH O. C., OctpoymoB W. I'. EcTecTBO3HaHMe. Xumunsa. — M., 2016.

15. MabpuenaH O. C., OctpoymoB W. . Xumua gna npoeccuii n creynanbHOCTen
TEXHUYECKOr0 W eCTECTBEHHO — HAay4YHOro npoduen: y4ebHUK ANs CTY. YUPEeXAeHWA cpes,
npo. obpasosaHua. — M., 2016.

16. EpoxvH HO. M., KoBaneBa W. b. Xumus pgns npodgeccuin u cneyuanbHOCTEN
TEXHUYECKOr0 U €eCTECTBEHHO-HAaYyYHOro npouieid: yY4eOHUK AN CTYA. YUPEeXAeHwWd cpeg,
npo. obpasoBaHus. —M., 2016.

17. EpoxvH 0. M. Xvmus: 3afaum v yrnpaxHeHus: yye6, nocobve ona CTyf. Y4pexaeHuin
cpel. npod. obpasosaHuA. —M., 2016.

18. EpoxuH HO.M. COOpHMK TecTOBbIX 3afdaHuii Nno Xumuu: y4veb, nocobue [na cryg.
YupexzaeHuii cpeg. npod. obpasoBaHms. — M., 2016.

MHTepHeT-pecypcbl

www. pvg. mk. ru (onmmnuaga «INokopn BopobbeBbl ropbl»),

WWW. hemi. wallst. ru (O6pa3oBate/ibHblii CalnT A1 LUKONbHUKOB « XUMUS).
www. alhimikov. net (O6pa3oBaTte/ibHbIi CanT A5 LKOIbHUKOB).

www. chem. msu. su (2n1eKTpoHHasi GMGANoTeKa N0 XUMUK).

www. enauki. ru (MHTepHeT-u3faHne AN yuntenein «ECTeCTBEHHbIE HayKn»),
www. 1September, ru (MeToanyeckas raseta «llepBoe CEHTAOPA»),

www. hvsh. ru OKypHan «Xumus B LLKONE),

www. hij. ru OKypHan «XuMus 1 XXn3Hb»).

www. chemistry-chemists, com (3N1€KTPOHHbIN XXypPHaT «XUMUKU U XUMUS»).
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4. KOHTPOJ1b 1 OLUIEHKA PE3YJIbTATOB OCBOEHUA ANCLUNTMTNHbI
KOHTPO/Ib 1 OLEHKa pe3ynbTaToB OCBOEHWSI AUCLMMMHBLI OCYLLECTBASETCA MperogaBaTesieM B MPOLEcce
MpoBefeHNs NMPaKTUYECKUX 3aHATUIA 1 NabopaToOpHbIX PaGoT, TECTUPOBAHMS, a TaKXKe BbIMO/IHEHUS 06YUalOLLIMUCS

VHAMBUAYaASbHBIX 3a4aHWiA, NPOEKTOB, UCCNEA0BAHMIA.

Pe3ynbTaTbl 06y4eHust
(0CcBOEHHbIE YMEHUS], YCBOEHHbIE 3HAHWS)

CMbIC/T NMOHATUIA: eCTeCTBEHHO-HaYUHbIA MeTOZ, MO3HaHWS,
3/IEKTPOMarHUTHOE  MOfie,  3/IEKTPOMArHUTHbIE  BOJIHbI,
KBaHT, 3BoMOLMsA BceneHHo, 60/bLUoi B3pbiB, CoHeUHas
CHUCTeMa, ranakTuKa, NEepPUOAMYECKUA 3aKOH, XMMMUYeCcKas
CBA3b, XMMUYECKas peakuusi, Makpomosekyna, 6enok,
KaTanusatop, epmMeHT, KneTka, AudepeHUmaums KNeTok,
OHK, Bupyc, 6uonornyeckas 3sontoumsi, 6ropasHo-
obpasue, opraHvsM, nonynsuus, akocuctema, 6uoctepa,
3HTPONWA, CamoOopraHn3aLms,;

CMbIC/T BE/IMYMH: CKOPOCTb, YCKOpeHue, Macca, CuWna,
MUMMYNbC, paboTa, MexaHWYeckas 3Heprus, BHYTPEHHSS
3Hepruns, abcontoTHas TeMnepaTypa, CpefHss KMHeTUYecKas
3Heprma  4acTul, BeLlecTBa, KOMWYECTBO  TensoThl,
anemMeHTapHbI/ 3NeKTPUYECKUIA 3apsf,

CMbICNT  (PM3NYECKMX 3aKOHOB K/1ACCUYECKOW MeXaHVKU,
BCEMMPHOTO TATOTEHWS, COXPAHEHNS SHEPTMU, UMMy bCa U
3M1EKTPUYECKOr0 3apsaa, TepMOAVHaMUKY,
3M1EKTPOMArHUTHOW MHAYKLMUK;

BK/1aj, BEJIMKMX YYEHbIX B ()OPMUPOBaHNE COBPEMEHHO
€CTeCTBEHHO-HayYHOW KapTUHbI MUPa;

NPUBOAUTL NPUMEPbI 3KCNEPUMEHTOB U(UW) HaBNOAEHWIA,
060CHOBbI-BAOLLMX:  aTOMHO-MOJIEKY/IPHOE  CTPOEHMe
BELLECTBA, CYLLECTBOBAHWE 3/1EKTPOMArHATHOrO Mons

B3aMMOCBA3b  3JIEKTPUYECKOI0O WM MarHMUTHOIo nonei,
BOJIHOBbIE n KOpPMYyCKyNApHbIE CBOWCTBa CBETa,
HEO6paTI/IMOCTb TENI0BbIX npoLeccos, pa36eraHV|e

ranakTuK, 3aBMCMMOCTb CBOMCTB BELLECTBA OT CTPYKTYpbl
MOSIeKYN, 3aBUCMMOCTb CKOPOCTU XMMUYECKON peakuum oT
TemnepaTypbl U KaTaan3aTopoB, KETOYHOE CTPOeHue
XXMBbIX  opraHusmos, ponb JAHK kak Hocutens
HacneACTBEHHOW  WH(OpMauuKW,  SBOMIOLMIO  XKMBOW
npupoabl, MpeBpalieHnss 3Hepruv U BepPOSTHOCTHbIN
XapakTep MpOLEeCcCOB B >KMBOW W HEXMBON Mpupoje,
B3a/MOCBA3b  KOMMOHEHTOB  3KOCUCTEMbI,  B/IMSHWE
[leATeNIbHOCTU YesioBeKa Ha 9KOCUCTEMBI;

00BACHATb MPUKNAAHOE 3HAYEHWE BaXKHEMLLINX AOCTVKEHWIA
B 00/1aCTN eCTECTBEHHbIX HayK A/s; Pa3BUTUA 3HEPTETMKM,
TpaHcropTa M CpeacTB CBA3W, MOMYYEHUS] CUHTETUYECKMX
MaTepuasioB  C  3afaHHbIMM  CBOWMCTBaMKM,  CO3[aHWsi
6VOTEXHONOINIA, NEeYeHNs WHMEKUMOHHBLIX 3aboneBaHWi,
0XpaHbl OKpYXKatoLLeli cpefbl;

BblABUIaTb TUMOTE3bl N npegnaratb Myt WX MNPOBEPKNU,
Aenatb BblBOAbl Ha OCHOBE 3KCMEPUMEHTaA/IbHbIX AaHHbIX,

MpeAcTaBNeHHbLIX B BuAe rpaduka, Tabnuubl UM
Anarpammsl;
paboTaTb C  E€CTECTBEHHO-HAay4HOW  MHopMauueid,

cofepxalleiics B coobleHnsx CMU, MHTepHeT-pecypcax,
Hay4HO-MOMY/APHOW  NuTepaType: BnageTb  MeTogamu
Moucka, BbIAENSTb CMbICMIOBYIO OCHOBY U  OLEHMBATb
[0CTOBEPHOCTL MH(OpMALN;

®dopMbl 1 METO/bl KOHTPO/SA 1 OLIEHKU
pe3ynbTaToB 06y4eHUs
YCTHble W MUCbMEHHbIE  OTBETHI,
pedepaToB 1 IOKNaA0B, TECTUPOBaHME.

noaroToBka

YCTHble W MUCbMEHHbIE OTBETHI,
petepaToB 1 JOKNa0B, TECTVPOBaHNE.

noaroToBkKa

YCTHble U TMUCbMEHHblE OTBETHI,
pedepaToB 1 AOKNAA0B, TECTUPOBAHWE.

noaroToBka

MoaroToBKa pedyepaToB 1 [JoKNaL0B.

YCTHble N MUCbMEHHbIE OTBETHI,
nabopatopHbIX  pabor,
pecepaTos.

BbINO/HEHNE
3alMTa  [0KNagoB M

YCTHbIe 1 MUCbMEHHbIe OTBETbI, 3aLliTa pediepaToB
W OKMAf0B.

YCTHble M MUCbMEHHbIE OTBETHI,
nabopaTopHbIX paboT

BbIMNOJIHEHNE

MoAroToBKa U 3aLyTa pedepaTos 1 A0KNA0B.
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