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1. MACHOPT IMPOT'PAMMBI YUYEBHOM JJUCIUATLIMHBI

OV/. 06 EcTrecTBO3HAHHE

1.1. O6n1acTh NPUMEHEHUsS] MPOTPaMMbI

[IporpamMma yueOHON TUCIUIUIMHBI SIBISIETCA YacCThIO MPUMEPHON OCHOBHOM
npodeccruonanbHOi 00pa3oBaTebHONW TporpaMMbl B cooTBeTcTBUU ¢ DPI'OC mo
cnenuanbHoctn 44.02.01 omkonsHOE 0Opa3oBaHUE.

1.2. MecTo y4eOHOH AUCHUILIMHBI B CTPYKType OCHOBHOI mpogeccnoHaJbLHOI
o0pa3oBaTeIbHOM MPOrpaMMBbl: JIHUCIUIUIMHA BXOJUT B 00II€00pa3oBaTeIbHbBIN
LUKIL.

1.3. Hean m 3agauM y4eOHOH IMCHUIUIMHBI — TPeOOBAHHMS K pe3yJibTaTaM
OCBOCHMS YUeOHOI TUCHUIINHBI:
- OCBOCHHE 3HAaHUW O COBPEMEHHOW €CTECTBEHHOHAyYHON KapTMHE MUpa H

METOJIaX E€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoJiee BAXXHBIMU HACSIMU U
JIOCTUKEHUSIMU E€CTECTBO3HAHUS, OKa3aBUIMMH OIpPECSIONIee BIMUSHUE Ha
Pa3BUTHE TEXHUKU U TEXHOJIOTH;

- OBJAJCHUE YMEHUSMHM TPUMEHSTH MOJYyYCHHBbIC 3HAHUS MJi1 OOBSICHEHUS
SBJICHUH OKPY>KaIOIIero MUpa, BOCIIPUATHS HH(POPMAIIMU €CTeCTBEHHOHAYYHOTO
1 Tpo¢eCCHOHATIEHO 3HAYMMOTO COACPKAHUS;

- pa3BUTUE HHTEJUICKTYaJIbHBIX, TBOPYECKUX CIOCOOHOCTEM M KPUTHYECKOIO
MBIIIUIEHUS B XOJ€ TIPOBEJACHUS MPOCTEUIIINX UCCIICAOBAHUN, aHAIN3a SABJICHUU,
BOCIIPUSATHS U UHTEPIPETAIMU €CTECTBEHHOHAYYHOU MH(MOpMaIINH;

- BOCTIMTaHUE yOEKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHHOW MPHUPOJIBI U
WCIIOJIb30BaHUs TIOCTUKEHHUI €CTECTBEHHBIX HAYK JIJISl PA3BUTUS IUBUIM3ALUN U
MTOBBIIICHHS Ka4eCTBA KU3HHU;

- TpPUMEHEHHE ECTECTBEHHOHAyYHBIX 3HAaHUA B  TpodecCHOHATHLHOM
NEATEILHOCTH W IOBCEIHEBHON JKH3HHM JUII OOecIeueHHusT Oe30IacHOCTH
KU3BHEJEATEIbHOCTU, TPAMOTHOTO MCIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTHIA;

OXpaHbl 310POBbS, OKPYKAIOLIEN CPEIbI.



1.4. PexoMeHayeMoe KOJMYECTBO YaCOB HA OCBOCHHE NMPOrpamMMbl y4eOHOI

AUCHHUTITMHBI
MaKCHMaJIbHOM y4eOHOM Harpy3ku obyuarornierocs 162 gaca,
B TOM YHCIIE:

o0s13aTeNIbHON ayIUTOPHON y4eOHOM Harpy3ku oOydarorierocst 108 gacos,

CaMOCTOSITeIbHOM paboThl oOyuaromierocs 54 gaca.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCIHUILJIUHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bup yueOHo# padoThI

Oo0vem uacos

MaxkcumanbHasi ydeOHasi HAarpy3Ka (Bcero) 162
Oo0s13aTeIbHAS aYyAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero) 108
B TOM YHCJIE:
TEOPETUYECKHUE 84
71a00paTOPHBIE, MPAKTUYECKUE 3aHATHS (CEMHHAPHI) 24
KypcoBas pabota (IpoeKT) (re npedycmompero) -
CamocrosiTeibHas padboTa o0y4yawierocs (Bcero) o4
B TOM YHCJIE:

caMoCTOsITeJIbHas paboTa HajJ KypcoBOM paboTOl (IMPOEKTOM) -
(He npedycmompero)
OdopmiieHre MPaKTUYECKHUX 3aJIaHUul 12
BrinonHeHne MHAMBUAYAIbHBIX 33 IaHUN 42

Hmoeosas ammecmayus 6 chopme oudhgepenyuposannozo 3auema




2.2. IlpuMepHBIHA TeMATHYECKHI IJIAH U COJIEePKAHUE YYeOHO JTUCHUILIUHBI

EcTecTBO3HAHHE

HaunMmeHoBaHMe pa3ieioB U Copep:xaHue y4eOHOI0 MaTepHaJia, JIaopaTopHbIe H O0bem Yposens
TEM MNPAKTUYCCKUE paﬁOT])I, caMocCToATC/IbHAsA paﬁoTa yacoB 0CBOCHUSA
o0yuaomuxcsi, Kypcopasi padora (Ipoekr)
1 3 4
Pazgen1. OU3UKA
Conep:kanne yueOHOTo MaTepuajia
B 1 | ®dusuka — QyHnaMeHTaNbHAs HayKa O IPUPOJIE. 1
BeJeHHe o
EcrecTBeHHOHAY4YHBIN METOJI IO3HAHHUS, €TO 1
BO3MOXHOCTH Y TPaHUIbl IPUMEHUMOCTH.
EnnHCTBO 3aKOHOB IPUPOJIBI U COCTABA BEILIECTBA
Bo Beenennoit. OTKphITHS B ()U3UKE — OCHOBA
Iporpecca B TEXHUKE U TEXHOJIOTUU TPOU3BOJICTBA.
IIpakTrueckue 3aHsITUS
KoHTponbHBIE pabOThI
CamocrosrenbHas paboTa 00ydJaromuxcs 2
- 0TpabOTKa KOHCIIEKTOB JIEKIIUi
- BBITIOJIHCHHUEC TBOPUYCCKUX 3a)1aH1/1171
- opopMIIeHHE TIPAKTUIECKUX padoT
-IIOITOTOBKA COOOIICHUI U MPE3CHTAIHIA
Copep:kanne yueOHOT0 MaTepuaJia
Tema 1.1. 1 | Kunemaruka. Mexanuueckoe auxenune. Cucrema
Mexanuxka otcuera. TpaekTopus IBUKEHUS.
I1yTs. [Iepememenue. PaBHOomepHOE 11 2
MPSAMOJIMHEHHOE JIBUKEHHUE. CKopocCTb.
OTHOCHTENBPHOCTh ~ MEXaHMYECKOTO0  JBMIKCHHS.
3aKkoH ciokeHus ckopocteil. CpemaHssi CKOpOCTh
NpAd  HEPAaBHOMEPHOM JBMKECHHH. MTrHOBEHHas
CKOpOCTb.  PaBHOyCKOpeHHOE  MpPAMOJIMHENHOE
nBwkeHue. Yckopenue. CBoOOHOE MaieHUE Tel.
Jnnamuka. Macca u cuna. BzaumoneiictBue Ten.
3akoHbl nuHaMUKA. CHITIBI B IPUPOJIE.
3aKOH BCEMUPHOTO TATOTEHHUS.
3aKoHBI COXpaHEeHUs B MexaHuke. Mmysbe Tena.
3aKOH COXpaHEHUs UMITYJIbCa.
PeaktuBHOE ABMXKeHUE. Mexanuueckas padoTa.
MomHocTh. Mexannyeckas SHEpIrusl.
Kunernueckas sneprus. Kunerndeckas sHeprus u
pabota. [ToTeHnanpHas YHeprus B
IPaBUTALlMOHHOM T10JI€. 3aKOH COXpaHEHUS MOJTHON
MEXAHUYECKOU DHEPTUH.
HpaKTI/I‘IeCKI/Ie 3aHATHA
- UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS OT BeEca 1
Tena.
- «CpaBHEeHHE 0OCOOECHHOCTEH pa3IMUHBIX CHUJI B 1
TIPUPOAEN
KOHTpOJ’ILHLIe pa60Tm
CamocrosrenbHas paboTa 00ydaromuXCs 2
- OTpaﬁOTKa KOHCIICKTOB JICKIII/Iﬁ
- BBIIIOJIHCHHUEC TBOPYCCKUX 3a).'laHPII>i
- ohopmIIeHHE TPAKTUIECKUX PaboT
-MIOJATrOTOBKA COOOIICHHH M MPEe3eHTAINN
Copep:xkanne yueOHOTo MaTepuajia
1 | Monexynspnas Qpusuka. ATOMUCTHYECKAS TEOPUS
cTpoeHus BemectBa. Habmonenus u 9 2




Tema 1.2. Ocnoeuwt
MONIEKYNAPHOU (husuku
U mepmooOuHamMuKu

OMBITHI, TOATBEPKAAIOIINE ATOMHO-MOJIEKYJIIPHOE
CTpOEHME BelecTBa. Maccel U pa3mepbl

MoJIeKyJl. TeniaoBoe IBUKEHHUE YaCTHULl BELECTBA.
bpoyHoBckoe nuxenue. MneanbHblid

ra3. TemnepaTypa kak Mepa cpeaHell KHHETHYECKOM
SHEPrUM YacTHULl. Y paBHEHUE COCTOSHUSA
UJeanbHOro ra3a. Moaenb )KUIKOCTH.
[ToBEpXHOCTHOE HATSAKEHUE U CMAaYMBaHUE.
Kpucrannuueckue u amop¢HbIe BEeLECTBA.
Tepmoaunamuka. BuyTpennss sneprus. Pabora u
TEIUI00TIa4ya KaK CocoObl U3MEHEHUSI BHYTPEHHEH
sHepruu. [lepBblil 3aKOH TEPMOIMHAMUKH.
TenoBble MalIMHBI U UX TPUMEHEHUE.

IIpakTHueckue 3aHATHS
- VICITIOJIb30BAHHC (I)I/ISI/I‘IGCKI/IX CBOHMCTB BCIICCTB B
TCXHHUKEC

KoHTponbHbBIE pabOThI

CamocrosTtenbHast padboTa 00ydJaromnuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIIUi

- BBIITOJIHEHHE TBOPYECKUX 3a/IaHUI

- opopmIteHHE TPaKTHYECKHUX paboT
-IIOJIFOTOBKA COOOIICHHIA U MPE3CHTAITHI

Tema 1.3. Ocroewt
INNEKMPOOUHAMUKU

Copep:kanue yueOHOro MaTepuajia

1 | Dnexrpocraruka. BzanmoseiicTBue 3apsKeHHBIX
TeJl. DJIEKTPUUYECKUN 3apsl. 3aKOH

COXpaHEHUS AJIEKTPUUECKOTO 3apsia. 3aKOH
Kynona. Dnekrpocrarnyeckoe noiie, ero
OCHOBHBIE XapaKTEPUCTUKH U CBS3b MEXKIY HUMH.
[ToctosnHbIi TOK. [10CTOSHHBIN 2JIEKTPUUYECKUI
ToK. Cuiia TOKa, HalpsDKEHUE, JIEKTPHUIECKOe
conpoTusiieHre. 3akoH Oma 11 y4acTka
BJIEKTPUYECKOMN LIECTIH.

MaruuTHO€e nosie. MarHuTHOE I0JIE U €T0
OCHOBHBIE XapaKTEPUCTUKH. J[efiCTBHE MAarHUTHOTO
T0JIs1 HAa MPOBOJAHUK C TOKOM. 3aKOH AMrepa.
DneKkTpoABUTaTElNb. SIBJICHUE JIEKTPOMAarHUTHOM

HWHIAYKIUH.
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HpaKTI/I‘IeCKI/Ie 3aHATHA

- COopka >IeKTPUUECKOH 1eTH, U3MEPEHHE CUJIbl TOKA U
HaNpsHKEHUS Ha €€ Pa3jInyHbIX y4acTKax

- «Crioco0bI MONTy4eHHUs ANEKTPOIHEPTHH, BOZMOKHOCTH
SHEProcOEPEIKEHUsI B TOBCETHEBHOM KU3HU»

CamocrosrenbHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUI

- BEITIOJTHEHUE TBOPYCCKUX 3aJaHUN

- ohopmIIeHNE TPAKTUIECKUX PaboT
-IIOJICOTOBKA COOOIICHUH 1 MPE3CHTALMI

Tema 1.4.
Koneoanusa u eonnwut

Copep:kanne yueOHOro MaTepuajia

1 | Mexanndeckue koneOanus u BoHbL. CBOOOTHBIC
kosnebanus. [lepuoa, yacToTa u aMIUIUTYAA
KoJjeOanuit. ['apmoHnYeckue Konebanus.
MexaHN4YEeCKHE BOJHBI M KX BUBI.

3BYKOBBIE BOJIHBI. Y JIbTPA3BYKOBEIE BOJTHBI.
VYapTpa3ByK U €ro UCIOIL30BAHUE B MEAUITUHE U
TEXHHKE.

DNeKTpOMarHUTHhIE KOJICOAHUS U BOJTHBI.
CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.




KonebaTenpHbIi KOHTYP. DJIEKTPOMAarHUTHOE TIOJIE.
DneKTpoMarHuTHbIE BOJIHBL. CKOpPOCTh
3JE€KTPOMArHUTHBIX BOJIH.

CaetoBbie BoIHBI. Pa3ButHe npeacraBieHui o
MIPUPOJIE CBETA. 3AKOHBI OTPAKEHHUS U
npesnomMiieHus ceera. JInnssl. @opMyiia TOHKOU
JIMH3BL.

[IpakTuueckue 3aHATHUS

- I/I3yquI/Ie KOJIEOAHHMH MAaTeMaTHYECKOTO MasTHHUKA.
- CeToBbIe BOJHBL M3ydeHrne nHTEpPEpEeHITNN 1
TudpakIK CBETA.

KoHTponbHbBIE pabOThI

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKLIUH

- BBIIIOJIHEHHNE TBOPYECKUX 3aJaHHI

- opopMIIeHHE IPAKTUIECKUX padoT
-IIOJICOTOBKA COOOIICHUH M MTPE3CHTAIHIA

Tema 1.5.
Dnemenmul Keanmogou
duzuxu

Copep:kanne yueOHOT0 MaTepuaJia

1

KBanToBsie cBOMCTBa cBeTa. KBaHTOBasA rumoresa
[Tnanka. ®oTosnekrpuueckuii 3phekr.

®usuka atoma. Monenu crpoenust atomMa. OnbIT
Pesepdopna. dusmka aTOMHOTO siipa U
areMeHTapHbIX YacTull. COcTaB U CTPOCHHUE
aTOMHOTO si/Ipa.

PanunoaktuBHOCTH. PajiioakTHBHBIC U3TYyYEHUS U UX
BO3JICHCTBUE HA KUBBIC OPTaHU3MBI.

IIpakTraeckue 3aHATHS

- FAIMOAKTUBHBLIC U3TYUCHUSA U UX BO3I[CI>'ICTBI/I€ Ha
JKHMBBIC OpraHU3MbI- CEMUHAP

- «OI_IGHKa OIIaCHOCTH paarOaKTHBHBIX H3Hy‘leHHﬁ»

KoHTpobHBIE pabOThI

CamocrostenbHast padoTa 00ydaromuxcst
- 0TpabOTKa KOHCIIEKTOB JICKIHI

- BBINIOJIHEHHE TBOPUYECKHX 38 JaHHI

- o(hopMIIeHHE TIPAKTHYECKUX PaboT
-[IOITOTOBKA COOOMICHMH 1 IIPE3eHTALUI

Tema 1.6.
Bcenennas u ee
9801I0UUA

Copep:kanne yueOHOro MaTepuajia

1

Crpoenue u passutue Beenennoit. Monens
pacmupsrouercs BeeneHnoi.
[Ipoucxoxaenne ConHEUYHON CUCTEMBI.
CoBpeMeHHas pu3znueckasi KapTHHa MUDA.

HpaKTH‘IeCKI/Ie 3aHATHA o
- Crpoenue u pasputue Beenennoit. IIpoucxoxnenne
ConHEe4YHOU CUCTEMBI.

KoHnTponbHast padora Ne 1 1o pazneny Pusnka

CamocrosrensHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUI

- BEITIOJTHEHUE TBOPYCCKUX 3aaHUN

- ohopmIIeHHE TPAKTUIECKUX PaboT
-IIOJICOTOBKA COOOIICHUH 1 MPE3CHTALMI

Pa3znen 2. XMMMUMA

Pazmen 2.1. OBLIAS U HEOPTAHUYECKA S XUMUA

Beeoenue

Copep:kanue y4eOHOro MaTepualjia

1

XumMuyeckasi KapTiHa MUpPa KaK COCTaBHAsI 4acTh
€CTECTBEHHO-HAYYHON KapTHUHBI MUpA.

Ponps xumun B )KM3HU COBPEMEHHOTO OOIIECTRA.
[Ipumenenne 1O0CTUKEHUN COBPEMEHHON XUMUHU B
TyMaHUTApHOU cepe AeITENHPHOCTH O0IIeCTRA.
XUMHUYECKOE COIepKAHKE YUeOHOM TUCITUTINHBI
«EcTecTBO3HaHNE) MPU OCBOCHUU CIEIIMATIbHOCTEN




CIIO commanpHO-3KOHOMUYECKOIO U
TYMaHHUTapHOTO npoduiel nmpodeccnoHaIbHOro
o0Opa3oBaHusI.

IIpakTHaeckue 3aHATHS

KoHTponbHbIe paboThl

CamocrosTenbHast paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIIUH

- BBIIIOJIHEHHE TBOPYECKUX 3alaHHUI

- opopmIteHHE TIPAKTUYECKHUX padoT
-IIOJICOTOBKA COOOIICHUN 1 MTPE3CHTAIIMI

Tema 2.1.
Ocnoegnole nonamus u
3aKOHbL XUMUU

Cojaep:xanue y4eOHOr0 MaTepraJa

1 [Ipenmer xumuu. BemectBo. AToM. Mosekyia.
XUMHUYECKUH DIIEMEHT U (POPMBI €r0
cymiectBoBaHus. [IpocThie U C10KHBIE BENIECTBA.

IIpakTHueckue 3aHsITUs

KonTtponbHbie paboThHI

CamocrosTenbHast paboTa 00ydaromxcs
- 0TpabOTKa KOHCIIEKTOB JICKLIUH

- BBITIIOJTHEHHE TBOPYECKHX 3aaHUI

- opopmIteHHE TPaKTUUECKHUX paboT
-IIOJITOTOBKA COOOIICHHI U MPE3CHTAITHI

Tema 2.2
Ilepuoouueckuii 3aKon
u Ilepuoouueckasn
cucmema XumuueckKux

971eMEHM 08
. U. Menoeneesa

Coaep:xkanue ya4eOHOIro MaTepuaJja

1| Orkpoitre [leprognaeckoro 3aKoHa.
[Tepuonuueckas cucteMa XMUMHUYECKUX JIEMEHTOB
. 1. MeHnneneena.

3nayenue [leproanueckoro 3akoHa u
[Teproanueckoit CUCTEMBI XUMUYECKHUX 3JIEMEHTOB
J1. 1. MenneneeBa it pa3BUTUs HAYKU U
IMOHUMaHUs XUMUYECKOW KapTUHBI MUPA.

IIpakTrueckue 3aHsITUS

KonTtpoupHbIe paboTh

CamocTosTenbHas padoTa 00yJaromHXCcs
- 0TpabOTKa KOHCIIEKTOB JIEKIUIl

- BBITIOJTHEHHE TBOPYECKHX 33aHHUI

- opopMIIeHHE TIPAKTUIECKUX padoT
-TIOJITOTOBKA COOOIIEHUI M MPEe3eHTAIHA

Tema 2.3
Cmpoenue seuwjecmea

Copep:kanne yueOHOTo MaTepualjia

1 | KoBanenTtHas cBA3b: HENOIAPHAS U TIOJIAPHAS.
WonHas cBs3b. KaTHOHBI 1 aHUOHBI.
Metannnueckast cBsi3b. BomopoaHast cBsi3b.

[IpakTHueckue 3aHsITUs

KoHTposibpHbIe paboThI

CamocTosiTenbHas padoTa 00yJaromHuXCcs
- 0TpabOTKa KOHCIIEKTOB JICKLIUH

- BBIIIOJIHEHHE TBOPYECKUX 3aIaHUI

- opopMIIeHHE TIPAKTUIECKUX padoT
-[IOATOTOBKA COOOLICHHI U Mpe3eHTALNH

Tema 2.4
Booa. Pacmeoput

Copep:kanue yueOHOro MaTepualjia

1 | Bona B mpupose, ObITY, TEXHHMKE U Ha
pou3BoACTBE. PUBNUECKHUE U XUMUYECKHE
cBoiicTBa BOjbl. OnpecHeHre BObI. ATperaTHbIe
COCTOSIHMSI BOJIbI U €€ MIEPEXO0Abl U3 OJHOTO
arperaTHOrO COCTOSIHUSI B IPYTOE.

HpaKTI/ILICCKI/IC 3aHATHA

KoHTpoabpHbIE paboThI

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIIUH

- BBITIOJJHCHHUEC TBOPUYECCKUX SallaHI/Iﬁ

- ohopmIIeHHE TPAKTUIECKUX PaboT
-[I0JI'OTOBKA COOOIICHNH M pe3eHTauni

Conep:xanue yuedOHOro MaTepuaja

1| onstue o xumMudeckoit peakuuu. THIbl
XUMHYECKHUX PEAKIUH.




Tema 2.5

Xumuueckue peakuuu

CkopocTb peakiuu 1 (pakTopsl, OT KOTOPBIX OHA
3aBUCHT.

HpaKTI/I‘{eCKI/Ie 3aHATHA

KoHTponbHbBIE pabOThI

CamocrosrenpHas padoTa 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKLIUH

- BBIIIOJIHEHHNE TBOPYECKUX 3aJaHHIH

- oopMIIeHHE IPAKTUIECKUX padoT
-IIOJICOTOBKA COOOIICHUN M MTPE3CHTAIHIA

Tema 2.6
Knaccugukayusn
Heop2anuvecKux
coeounenuil u ux

ceolicmea

Copep:kanne yueOHOTo MaTepuajia

1 | Oxcuppl, KHCIOTBI, OCHOBAHHS, COJIH.

[Tonsitue o ruaponmuse coneid. Cpeaa BOAHBIX
pacTBOPOB COJIEH: KHCIIast, HEUTpaibHasi,
menouHasi. Bogopoassliii mokasarens pH pactBopa.

IIpakTHueckue 3aHSTAS
- Bonopoausiii mokaszarens pH pactsopa.
Omnpenenenue pH pacTBopa coseH.

KoHTponbHbBIE paboThI

CamocTosTenbHast padoTa 00yJaromHXcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUi

- BBIIIOJIHEHHE TBOPYECKUX 3aJaHUI

- opopMIIeHHE TPAKTUIECKUX padoT
-IOITOTOBKA COOOIICHHIA U MPE3CHTAITHI

Tema 2.7.
Memannwvt u
HeMemanivl

Copep:kanne yueOHOT0 MaTepuaJia

1 | O6mue pusnueckre 1 XMMUYECKHE CBOWCTBA
METAJIJIOB.

OO01as XxapakTepUCTHKA IIIaBHBIX MOATPYIII
HEMETAIIJIOB Ha IPUMEpPE TaJOTECHOB.

Baxwnerime coeTMHEHUS METAIVIOB U HEMETAJIJIOB B
MIPUPOJIE U XO341CTBEHHOM JIeATeIbHOCTH YeJIOBEKa.

HpaKTI/I‘IeCKI/Ie 3aHATHA
- B3anmopelicTBre METAIIIOB C pacTBOPaMU KHUCIIOT U
COJIEH.

KonTtponsHEIe paboTh

CamocrosrensHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUI

- BEITIOJTHEHUE TBOPYCCKUX 3aJaHUN

- opopmiteHHE TTPaKTHUECKUX paboT
-TIOJITOTOBKA COOOIIEHUI M TPEe3eHTAIHHA

Paznen 2.2. OPTAHUYECKAS XUMUA

Tema 2.8.

OcHoenbvle non0IHceHUA

meopuu cmpoenus
op2anuyecKux
coeounenui

Copep:xkanne yueOHOro MaTepuajia

1 | MHoroo6pasue OpraHu4eCKUX COETMHEHHIA.
[ToHsTHE M30MEPHN.

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTtponsHEIe paboTh

CamocrosrensHas paboTa 00y4JaromuXCs
- 0Tpab0TKa KOHCIIEKTOB JICKITHIA

- BEITIOJTHEHUE TBOPYCCKUX 3aJaHUN

- ohopmIIeHHE TPAKTUIECKUX PaboT
-IIOJTOTOBKA COOOIICHHH M TPEe3eHTAINN

Tema 2.9.
Yeneeooopoowr u ux
npupoonusie
UCMOYHUKU

Copep:kanne yueOHOTo MaTepuajia

1| IlpenenbHble ¥ HEMPEETBHBIE YTIEBOIOPOIBL.
Peaknusa nonmumepusanuu. [IpupoHeie HCTOYHUKH
YII€BOJIOPOI0B. YTIEBOIOPOIbI KaK OCHOBA
MEXIYHAPOAHOTO COTPYIHUYECTBA U BAXKHEUIINN
UCTOYHUK (hopMupoBanus Oromxera PO.

HpaKTI/ILICCKI/IC 3aHATHUA

KonTtposbHbIe paboThl

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUI

- BEITIOJTHCHUE TBOPYCCKUX 3aJaHUN

- ohopmIIeHNE MPAKTUIECKUX paboT
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-IIOJITOTOBKA COOOIICHHUI M TPE3CHTAIHIA

Copep:kaHne yue0OHOTo MaTepHaJia

Tema 2.10. 1 | IpencTaBuTeNnn KUCIOPOACOAEPIKALIAX 2
Kucnopoocooepicauwgue .. N
opeanuyecKue OPraHUYECKUX COCIUHEHUN: METUIIOBBIN U
eéeujecmea STUJIOBBIM CIIUPTHI, NIMLIEPUH, YKCYCHASI KUCIIOTA.
JKupsl kak ciioskHbIC A(OUPBI.
VYTrieBoibl: TIII0OK03a, KpaxMal, LeJUTI0JI03a.
[pakTHyYecKue 3aHATHS
KoHTponbHbBIE pabOThI
CamocrosrenbHas paboTa 00yJarOMHUXCs
- 0TpabOTKa KOHCIICKTOB JICKIIUit
- BBIITOJIHEHHE TBOPYECKUX 3aaHUI
- opopMIIeHHE IPAKTUIECKUX padoT
-IIOJICOTOBKA COOOIICHUH M MTPE3CHTAIHIA
Conep:kaHue y4e0HOI0 MaTepuaJia
Tema 2.11. 1 | AMunbl, aMuHOKHCIOTEL, Oenku. CTpoeHue U 2
A3zomcoodeprcawue 5 6
opeanuuecKue uosoruyeckas pyHkuus Oenkos.
COCOUHEHUA. IIpakTHueckue 3aHsITUs
Honumepwi KOHTpONbHEIE PAOOTHI
CamocrosTenbHast paboTa 00ydaronxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIIUi
- BBIITOJIHEHHE TBOPYECKUX 3aIaHUI
- o(hopMIIeHHE TIPAKTHYECKUX paboT
-IIOJIFOTOBKA COOOIICHUI U MPE3CHTAIHIA
Coaep:xkanue y4eOHOIro MaTepuaja
1 | Xumus v opranusm 4yeaoBexa 2
Tema 2.12. P
Xumus u »Hcu3io XUMUYECKHUE DJIEMEHTHI B OPIraHU3ME YEIIOBEKa.
Opranuyeckue 1 HEOPraHMUECKHUE BELIECTBA.
OCHOBHBIE KU3HEHHO HeO6XOI[I/IMBIe COCANHCHUA.
OCIIKH, YIIICBOIBI, KHUPbI, BATAMUHBI. Y TJICBOIBI —
TJIaBHBIM HCTOYHUK OHCPIruv OopraHusma. Ponb
JKUPOB B OpraHu3Me. XO0JIECTEpUH U €ro poJib B
3A0POBLEC YCIIOBCKA.
MuHepaibHbIE BEIIECTBA B MPOAYKTAX MATAHUSA,
ITNIICBBIC ,Z[O68.BKI/I. C68.J18.HCI/Ip0BaHHOC IINTaHUC.
2 | Xumus B 0bITy. Boma. Kauectso Bozbl. Moromue u
YUCTAIOHUEC CPCACTBA. HpaBI/IJ'Ia
6e30macHoil paboThI CO CpeACTBAMU OBITOBOM
XUMHUH.
H&akmr{ecme 3aHATHS
- Xumus B 6biTy. KauecTBo Bobl. Motomiue u
YHUCTAINUEC CPEACTBA- CEMHUHAP
KontposnbHbie paboThl
- KOHTpoJibHast padota Ne 2 Tlo pa3ueny Xumus
CamocrodrensHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUi
- BBITIOJJHCHHUEC TBOPUYCCKUX 3a}:[aHHﬁ
- o(hopMIIeHHE TIPAKTHYECKUX paboT
-TIIOJTOTOBKA COOOIICHHH U TPe3eHTAINN
Pasnen 3. BHUOJIOI'UA
Copaep:kanue yueOHOTo MaTepualjia
Beeoenue. 1 | )Kuas nmpupoaa kak 00beKT H3ydeHHUs OHOJIOTHH. 2
buonocus — Mertoibl uccae0BaHus KUBOU IPHU-

CO60KYNRHOCMb HAYK O

HCUBOI npupooe.
Memoowl nayunozo
noO3HaHus 6 buonozuu

ponbl B Ouosoruu. OnpezeneHue Ku3Hu (¢
MPUBJICUEHUEM MaTepHalia U3 pasaesioB PU3UKU
Y XUMHHK). YPOBHH OpraHu3alluy KU3HH.

[IpakTHueckue 3aHsITHs

KoHTposibpHbIE paboThI

CamocrosrenbHast padoTa 00yJaromuXCs
- 0TpabOTKa KOHCIIEKTOB JICKITHIA

- BBITMIOJTHEHUE TBOPUYECKUX 3aJaHHUN

- opopMIICHHE IPAKTUIECKUX padoT
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-IIOJICOTOBKA COOOIICHUIA M MPE3CHTAIMIA

Tema 3.1.
Knemka

Copep:kaHne yue0OHOTo MaTepHaJia

1

Uctopus uzydenus kinetku. OCHOBHBIE MTOTOXKEHHS
KieTouHou Teopuu. Kinetka —
CTPYKTYpHO-(DYHKIIMOHAJIbHAS (JIEMEHTapHAs)
€IMHUILIA KU3HU.

Crpoenue kneTku. [IpokapuoThl U 9YKapHUOTHl —
HU3ILIUE U BBICIINE KIETOYHBIE OPTaHU3MBI.
OcHOBHBIE CTPYKTYpPHBIC KOMITOHEHTHI KJIICTKH
sykapuoT. Kierounoe spo.

OyHKIHS S/Ipa: XpaHSHHE, BOCIIPOU3BEACHHUE U
nepenavya HacjaeICTBEHHOM nHpopMaLuu,
PETYISIHS XUMUYIECKOW aKTUBHOCTH KJICTKH.
Crtpykrypa U GyHKIIUU XPOMOCOM. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI.

buonoruueckoe 3HaueHre XUMHUYECKHUX 3JIEMEHTOB.
Heopranunueckue BeniecTBa B coctaBe kiieTku. Poib
BOJIbI KaK paCTBOPUTEIISI U OCHOBHOTO KOMITOHEHTA
BHYTPEHHEH CpeJibl OPraHU3MOB. YTJIEBOJBI U
munuabl B kietke. CTpyKTypa U OMoJIorndecKue
byHKIIUN

0enkoB. CTpoeHre HYKJICOTHIOB M CTPYKTYpa
nonunykieotuaubix ueneid JJHK u PHK, AT®.
Bupycs! u 6akrepuodaru. Heknerounoe crpoenue,
YKU3HEHHBIH [IUKIT ¥ €T0 3aBUCUMOCTh OT KJIETOUHBIX
¢dbopM xu3HU. Bupycel — Bo30ymuTenn
MH(EKIMOHHBIX 3a00J1€BaHU; TOHATHE 00
OHKOBHpYycax. Bupyc nmmyHomedumnmra genopexa
(BUY). ITpodunaktuka BUY-undexmmm.

IIpakTHueckue 3aHATUS

- HaGmronenne kineTok pacTeHU U AKUBOTHBIX MO
MHKPOCKOIIOM Ha I'OTOBBIX MUKPOIIPCIIapaTax U UX
OIIMCaHUuCEC.

- CpaBHeHI/Ie CTPOCHUS KIICTOK paCTeHI/Iﬁ U )KMBOTHBIX.

KonTtponsHbIe paboTh

CamocTosiTenbHas padoTa 00yJaroIHIXCcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUi

- BBITIOJTHEHHE TBOPYECKHX 331aHHUI

- opopMIIeHHE TIPAKTUIECKUX padoT
-TIOJITOTOBKA COOOIIEHUI M MPEe3ESHTAIHHA

Tema 3.2.
Opzanusm

Copep:xkanne yueOHOro MaTepuajia

1

Opranusm — eauHoe 1enoe. MHorooopasue
OpPraHHU3MOB.

OOMeH BeIECTBOM U SHEPTHUEH ¢ OKpYXkKarolien
Cpenoit Kak He0OX0IMMOE YCIIOBHUE CYIIECTBOBAHUS
KHUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCTIPOU3BEICHUIO — OJIHA U3
OCHOBHBIX 0COOCHHOCTEH KUBBIX OPTaHH3MOB.
Jlenenue KIETKH — OCHOBA POCTa, Pa3BUTHS U
Pa3MHOXKEHHS OPTaHU3MOB.

becnionoe pasmHoxkeHue. IlomoBol mpouecc Hu
moJioBoe  pa3MHoxeHue. OIIoA0TBOpEHUE, €ro
OMoJI0TMYecKOe 3HAYCHHE.

[TonsTre 06 MHAMBUAYAIBHOM (OHTOTEHE3),
HMOPHUOHAIEHOM (AIMOpUOTEHE3) U
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MOCTAIMOPHUOHANIBHOM pa3BUTHH. UHIUBUAYaTbHOE
pa3BUTHE YeJIOBEKA U €r0 BO3MOKHBIE HAPYILICHHUS.
OOmue npeacTaBieHUs O HACIEACTBEHHOCTH H
W3MEHYMBOCTH. ['eHeThyecKkas TEPMUHOJOTUS U
CUMBOJIMKA.  3aKOHOMEPHOCTH  HAacCJeI0BaHUS.
Hacnenosanue mnpusHakoB y uenoBeka. I[lonoBbie
xpomocombl. CLEIJIeHHOE C I0JIOM HacleOBaHuUe.
HacneacrBennbie 001€3HM Y€I0BEKa, X MPUYUHBI U
npodunaktuka. CoBpeMEHHBIE NPEICTABICHUS O
reHE U TeHOME.

I'eneTnyeckue 3aKOHOMEPHOCTH U3MEHYMBOCTH.
Knaccudukanus Gopm U3MEHUNBOCTH.

Bnusinue MyTareHOB Ha OPraHU3M UYeIOBEKa.
[Ipeamer, 3agaun U METOIBI CENEKIINU.
I'eneTnyeckue 3aKOHOMEPHOCTHU CENEKIUH. Y YeHHE
H. W. BaBuiioBa o neHTpax MHOrooopasus u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIA.
buorexnonorus, ee 1OCTUKEHUS, IEPCTICKTUBBI
pa3BUTHSL.

HpaKTI/I‘ICCKI/Ie 3aHATHA

- Pemenue QJICMCHTAPHBIX I'CHCTUYCCKHX 3a1a4.

- AHamm3 u OLICHKA OTUYCCKHX ACIICKTOB Pa3BUTUA
HCKOTOPLBIX I/ICCJ'IG,Z[OBaHI/Iﬁ B OMOTEXHOJIOTHH.

- I'eneTnueckue 3aKOHOMCPHOCTHU CCJICKINH.
EI/IOTeXHOHOFI/IH, €C JOCTHIKCHUS, IICPCIICKTHUBLI
Pa3sBUTHA.- CEMUHAP

KoHTponbHbIe paboThI

CamocrosTenbHast paboTa 00ydaronuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIHI

- BBITIOJJHCHHUEC TBOPUYCCKUX 3a):[aHHﬁ

- o(hopMIIeHHE TIPAKTHYECKUX paboT
-[IOITOTOBKA COOOMICHMHT M IIPE3CHTALUI

Tema 3.3.
Buo

Conep:xanue yuedOHOro MaTepuaJja

1 | DBomonnonHas Teopus U ee poib B POPMUPOBAHUH
COBPEMEHHOM  €CTECTBEHHO-HAYYHOM  KapTHHBI
mupa. Buga, ero xkpurepuu. Ilonmymaums kak
CTPYKTYpHasi  €IWHUIIA BHUJAa W  DBOJIOLHUH.
Cunretnueckass  teopus  spomonuud  (CTD).
JIBOKyIIME CHUJIBI JBOJIIOIMM B COOTBETCTBUM C
CTO.

Pesynbrate! sBomonn. CoxpaneHne MHOTO00pa3ust
BHJIOB KaK OCHOBA YCTOMYMBOTO

pasButusi 6nocdepsl. [IpranHbl BEIMUpaHUS BUTIOB.
Bbuonoruueckuit mporpecc 1 OHOIOrMUYECKHA
perpecc.

['mnote3pl NMPOUCXOXKACHUS KU3ZHU. Y CIOKHEHHE
JKMBBIX OPraHU3MOB Ha 3emiie B IIpoIlecce
SBOJIOLUUU. AHTPOIIOT€HE3 U €r0 3aKOHOMEPHOCTH.

Jloka3zaTenbpcTBa pozcTBa JeJIoBeKa c
MJICKOTIUTAIONIMMHU  )KUBOTHBIMH. DKOJOTUYECKHUE
(baxTopsI AHTPOTIOreHe3a: YCIIOKHEHUE

MOMYJISIUUOHHOW CTPYKTYpbl BHJA, H3TOTOBJICHUE
Opyauid TpyHa, MepexoJ OT pacTUTEIbHOTO K
CMEILIAaHHOMY THILY IUTAHUsI, UCIIOJIb30BAHUE OTHS.
IlosBnenme  MBICIUTEIILHOM  JIEATEIBHOCTH |
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YJI€HOPa3IeTbHOU peun. [Ipoucxoxnenue
YEJIOBEUECKHUX pac.

HpaKTquCKH€3aHHTHH

- Onucanue oco0eil Bua mo MopQorornyeckomy
KPUTEPHIO.

- AHaimms u OLICHKA pa3JINYHbIX I'MIIOTE3
HPOUCXOXKICHUS KU3HHU.

- AHaimms u OLICHKA pa3JINYHbIX I'MIIOTE3
HPOUCXOXK/ICHUSI YETIOBEKa.

KoHTponbHbBIE pabOThI

CamocrosrenbHas paboTa 00yJaroMuXCs
- 0TpabOTKa KOHCIIEKTOB JICKLIUH

- BBIIIOJIHEHHNE TBOPYECKUX 3aJaHHIH

- oopMIIeHHE IPAKTUIECKUX padoT
-IIOJICOTOBKA COOOIICHUN M MTPE3CHTAIHIA

Tema 3.4.
IKocucmemut

Copep:kanne yueOHOTo MaTepuajia

1 | IIpenmer u 3aa4u SKOJIOTUHK: y4eHHE 00
9KOJIOTHUECKUX (PaKTOpax, yueHHe 0 COO0IIecTBaxX
OpraHu3MoOB, y4eHHe 0 Onocdepe.

Dkojorudeckue pakTopbl, 0COOCHHOCTH UX
BO3JEHCTBUS. DKOJIOIMYECKask XapaKTepUCTUKA
Buja. [Tousitue 06 sxonoruueckux cucremax. Llenu
MUTaHUs, TPOPHUUECKHUE YPOBHHU.

buoreornieHo3 kak sKocucTeMa.

buochepa — rnobanbHas skocucrema. YdueHue B.
N. Bepnaackoro o Owuocdepe. Poib KUBBIX
OpPTraHHU3MOB B ouocdepe. buomacca.
buonoruueckuit  kpyroBopor (Ha  mpumepe
KpyroBopota yriepoja). OCHOBHBIE HaIlpaBICHUS
BO3JICHCTBUS UejoBeka Ha onocdepy.
Tpancdopmaiysi eCTECTBEHHBIX KOJIOTUUECKUX
cucreM. OCOOEHHOCTH arpoIKOCHCTEM
(arpo1ieHO30B).

IIpakTHueckue 3aHATUS

- CocTaBiieHHE CXeM Iepeaun BEeIIeCTB U SHEPTUH
(uemeii muTaHU).

- CpaBHUTEIbHAS XapPAKTEPUCTHKA TPUPOTHBIX
9KOCUCTEM U arpo3KOCUCTEM CBOEH MECTHOCTH.

- AHaNu3 ¥ OIlEHKA MOCICACTBUN COOCTBEHHOM
JIEATEIIbHOCTH B OKPYXKAIOIEH Cpejie,

KonTtpossHbIe paboThI
- KOHTpOJIbHas padota Ne 3 mo pazaeny buosorus

CamocrosrensHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUI

- BEITIOJTHEHUE TBOPYCCKUX 3aJaHUN

- ohopmIIeHNE TPAKTUIECKUX PaboT
-IIOJICOTOBKA COOOIIECHUH 1 MPE3CHTALMI

JuddepeHunpoBaHHbIii 3a4eT

2

HUTOT'O

162

Jl1 XapakTepUCTUKH YPOBHS OCBOCHHSI yU€OHOI0 MaTepualla UCIOJIb3YIOTCS CIeyIoIue 0003HaYeHNU:
1. — o3HakOMUTENBHBIHN (Y3HaBaHUE paHee U3YUYEHHBIX 0OBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOIHEHUE JIEITEIFHOCTH 10 00pas3Ily, HHCTPYKIIUH WIH O] PyKOBOJICTBOM)

3. - HpOHYKTHBHBIﬁ (HHaHI/IpOBaHI/IC U CaMOCTOSATCIIBHOC BBIIIOJIHCHUC JCATCIBHOCTH, PCIICHUC

MpoOJIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHON JUCIUTLIINHBI

3.1. TpeGoBanusi K  MHHUMAJIbHOMY

o0ecreYeHnIo

MAaTCPUHAIBHO-TCXHUICCKOMY

Peanuzanus mporpaMMbl AUCHUIUIUHBI TpeOyeT HaMYusl yueOHOTO KaOuHeTa

EcrectBO3HAaHUsA

O6opynoBanue yueOHOro kKabUHeTa:

—pa60qu MCCTa 110 KOJINYCCTBY o6yt1a10nmxc;1

-pabodee MecTo Mpero1aBaTes

-KOMIIJICKT y‘{€6HO-M€TO,Z[I/I‘-I€CKOﬁ MaTCpUAJIOB;

-HarJsiAHbIC mocoous: ACMOHCTPAIMMOHHBIC IIJIaKaTbl, MOJICIIN, pa3HaTOqHBIﬁ

MaTepHuar, COOPHUKU MPAKTUYECKUX PadoT;

-BUJICOTEKA MO KYpCY;

-yLIe6HBIC (I)I/IJ'IBMBI I10 HCKOTOPLIM pasjcjiaM AUCHUIIIINHBI,

TexHuueckue CpCaACTBa 06Y‘I€HHHZ

- KOMIIBIOTCP, MYJIbTUMEANA KOMIIJICKC, MHTCPAKTHUBHAA TOCKa

3.2. UudopmanuonHoe odecnevyeHne o0yueHust
IlepeyeHb peKOMEHAYeMbIX Y4YeOHbIX W3IaHUI,

JTOMOJTHUTEIbHOU JIUTEPATYPbI

OcHOBHbIE HCTOYHHKH:

HNuTepHeT-pecypcos,

No HanmenoBanue ABTOp W3narenscTBo, rox
W3JIaHUS

OU 1 | ®uzuka. YueOnuk amst 10 i1 Mskumes I'. 5. M.: IIpoceemenne, 2016.
byxosues b.b.
Corckuii H.H.

OU 2 | ®uzuka. YueOnuk mst 11 k. Msxumes I'. 5. M.: IIpocBemenue, 2016.
byxosues b.b.

OM 3 | Xumus. 10 k. ["abpuensu O.C. M.: Ilpocsemenue, 2017.

On4 | Xumus. 11 ki ["a6puensu O.C. M.: TlpocBenienue, 2017.

OUN 5 | EcTecTBO3HAHUE U OCHOBBI
3KOJIOTHH.

ITetpocoBa P.A.,
I'osio B.I1. u 1p.

NznarensctBo «lpodar
2017.

OU 6 | O6was ouostoruss Y4eOHUK

Koncraatnaos B.M.,

OUL] «Axamemusi»; 2015

Pezanos A.l'.,
®dagneesa E.O.
JlomotHUTEIbHbIE MCTOYHHKH.
Ne HanmenoBanue ABTOp H3RaTeisCTso, ron
A3IaHAS
AN 1 | Konuenuuu COBpEMEHHOTO I'openos AA. M.: BJIAJIOC, 2014 1.

€CTECTBO3HAHUS: y4. Tocooue At
BY30B

JAN 2 | Konnenuus COBpEMEHHOTO

ITox pen. Cambirnna

PoctoB H/JI, «MapT»,
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€CTECTBO3HAHMS : y4. TOCOOME C.1. 2013 r.

J1 3 | Konnenmuuu COBPeMEHHOTO ITon pen. B.H. M.: KOHUTHU-TAHA,
€CTECTBO3HAHUSA: Y. JJISI BY30B JlaBprHEHKO 2014 r

AN 4 | Konuenuuu cOBpeMEHHOTO Ceprees C.B., Crapsiit Ockon, OOO
€CTECTBO3HAHMS: y4. TTOCOOHe Cxuptinamze A.I' u «THT», 2013 r.

ap.

AN 5 | EcrectBoznanue 10 ki1.- yued. mis ITox pen. M.: IIpocBenienue, 2014
00111e00p. yUpexKICHHI Anekcammnont 1O, | 1.

JAN6 | EcrectBozHanue 11 ki1.- yueb. mis ITox pen. M.: IIpocenienue, 2013
0011e00p. Yupexaenuit, U 1 Anekcamnont 11O, | 1.

AN 7 | EcrectBoznanue 11 xi1.- yueb. mis ITox pen. M.: IIpocenienue, 2013
001e06p. Yupexnenuit, Y 2 Anekcammnou 1O, |1

AN 8 | ®usuka. 10 xi1.: YueOHUK 11 KacesHOB B.A. M.: IIpocsemienue, 2015.
0011e00pa3oBaTeIbHbIX Y4€OHbIX
3aBEICHUI.

AN 9 | ®usuka. 11 xi1.: YueOHUK 111 KacesHOB B.A. M: IlpocBenienue., 2015.
0011e00pa3oBaTeIbHbIX Y4€OHbIX
3aBEICHUN

AN | Xumuss g mkon W kiaccoB | CaBunkuna E.B., M.: IIpoceemenue, 2014.

10 rymanutapaoro mnpoduis. 10, 11 | Jlorunosa I'.I1.

KIJI.

HNurepuer-pecypcesi (U-P)
. [DnexTponnsiii pecypc]: htip://delta-grup.ru/bibliol
[ Dnexrpounslit pecypc]: http://wvvw.ecoatominf.ru

[DneKTpOHHBIH pecypc]:

http://www.mrkvant.com.ua/radiation

[DneKTpOHHBIH pecypc]:
http://molodi.ru/communication

[DnexTpoHHBIi pecypc]: http://asip.ru

[DnexTpoHHbIH pecypc]:

http://ru.wikipedia.org/\\iki/BHpvc |9nekTpoHHBIit

pecypc]: http://lwww.berl.ru/article

[DneKTpOHHBIN pecypc]: http://ru.wikipedia.org/wiki/Oxpana OKpYarouen cpebl
[DnexTpornsii pecype]: https://resh.edu.ru/
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http://wvvw.ecoatominf.ru/
http://www.mrkvant.com.ua/radiation
http://molodi.ru/communication
http://asip.ru/
http://ru.wikipedia.org/iki/BHpvc
http://www.berl.ru/article
http://ru.wikipedia.org/wiki/Oxpaнa
https://resh.edu.ru/

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
AU CIHHUIIJIMHBI

Kontposbr M omeHka pe3yJbTaTOB OCBOCHUS Y4e€OHOH  JUCHUIUIMHBI
OCYILIECTBIISIETCS TperojaBarelieM B IHIPoIllecCe NPOBEACHUS IMPAKTHYCCKUX
3aHATAA M J1aOOpaTOpHBIX pabOT, TECTUPOBAHMS, a TakKe BBIOJIHCHUS
00y4JaromMUMHCS WHIUBUAYAJTBbHBIX 3aIaHUHN, TPOCKTOB, UCCIIETOBAHUM.

PesyabTaTnl 00yueHus
(oCcBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHus

- OCBOCHME 3HaHUM O COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTUHE MHpa H

OKcnepmmuas oyenka 6blNOIHeHUs
KOHMPOJIbHIX U NPAKMUYeCKUx pabom,

METOJ1aX €CTECTBEHHBIX HaYK; Tecmuposanue;
3HAKOMCTBO ¢ Hamboiiee BaKHBIMU ougpepenyuposannulil 3auem
UJICSIMH u JIOCTHKEHUSIMU

€CTECTBO3HAHHS, OKa3aBIIUMHU

ONpCACIAIOIICS BJIUAHUC Ha Pa3BUTUC
TCXHHUKHU U TCXHOHOFHﬁ;

- OBJIAACHUC YMCHHUAMHU [PUMCHATH
IMMOJIYYCHHBIC 3HaHHUA IJId 00BsACHEHHS

3KcnepmHa;z OYEHKA 6bINOJIHEHUA
KOHMPOJIbHbLX U NPAKMUYECKUX pa60m;

SIBIICHU I OKPYKAaIOIIEero MUpa, Tecmuposanue;
BOCITPUSATHUS uHpopmauu ougpepenyuposannulil 3auem
€CTECTBEHHOHAYYHOTO u

npodecCuoHaNBHO 3HAYUMOTO

COJICPKAHNS;

- pa3BuUTHE HUHTEIIEKTYalbHBIX, DKcnepmuas oyeHKa 6blNoIHeHUs.
TBOPUYECKUX CTIOCOOHOCTEH " KOHMPOIbHBIX U NPAKMUYECKUX pabom,
KPUTHYECKOTO  MBIIUICHUS B XOe Tecmuposanue;

MIPOBEJICHHS TPOCTEUIINX UCCIEOBAHHIA,

ougpepenyuposannulil 3auem

aHanmu3a  SABJIEHUH, BOCHPUATHS U

UHTEPIpPETalid  €CTECTBEHHOHAYYHOU

uHpopMalnu;

- BOCNUTaHHWE  YOEXKIECHHOCTH B OKcnepmuas oyeHka 6bINOIHeHUs
BO3MOXHOCTH  TO3HaHMS  3aKOHHOMU KOHMPOIbHBIX U NPAKMUYECKUX pabom,

MIPUPOJIBI U UCTIOIB30BAHMS JOCTHIKEHUN
€CTECTBEHHBIX HAayK Ui  Pa3BUTHS
NUBHJIM3AIMA W TIOBEIIICHHS KayecTBa
JKHU3HU,

Tecmuposanue;
oughghepenyuposannvlil 3auem

- TNPUMEHEHHE €CTEeCTBEHHOHAYYHBIX Drcnepmuast OYeHKa GblNOIHEHUS]
3HAHUH B npohecCuoHaTBHOM KOHMPOILbHBIX U NPAKMUYEeCKUX pabom,
NEeATEeIFHOCTH W IIOBCEIHEBHOM JKWU3HHU Tecmuposanue;

TUIS obecrnieueHus 0e30MacHOCTH oughghepenyuposannvlil 3auem
KU3HEICATCIIEHOCTH; TPaMOTHOTO

UCTIONIb30BaHUS COBpPEMEHHBIX

TEXHOJIOTH, OXpaHBI 3II0POBBS,

OKPYXKAaIOILEH CPeIbl.
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