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ABTOpBI.  TIperojaaBareib

[IporpaMmma paccMoTpeHa M 0A00peHa Ha 3acelaHuU METOAMYECKONH KOMHCCUU
€CTECTBEHHOHAYYHOI'0 U TYMaHUTAPHOTO IIUKJIOB OT «__ » rojia mpotokoa Ne .

[Ipencenarens METOAUUECKOW KOMUCCUU
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1. IACOOPT MPOI'PAMMBI YYEFHOHN JUCOUIIJINHBI
B/1.04 EcTtecTBO3HAHME

1.1. O6s1acTh NPUMEHEHUsS] TMPOTrPaAMMbI

PaGouas mnporpamma y4eOHON AMCHUIUIMHBI SBJISIETCS YacThl0 MPOTrpaMMBbI
MOATOTOBKU  CIEIMAJIMCTAa CpelHero 3BeHa B cooTBercTBUU C¢  DI'OC
crienmanabHOCTH CIIO 44.02.02. IIpenogaBanue B HA4aJbHBIX KJIaccax.

1.2. MecTo y4yeOHO# IUCHUILIUHBI B CTPYKTYpPe OCHOBHOM NMPo()ecCHOHATbHOM
o0pa3oBaTeIbHOM NPOrpamMMbl: JUCHUIUIMHA SIBISETCS O0s3aTEIbHONM YacThIO
00111e00pa30BaTEIbHBIX TUCIUTUINH

1.3. Hean um 3agauyM y4eOHOH IMCHUILIMHBI — TpPeOOBaHHMSA K pe3yJibTaTaM

OCBOCHUS Y4eOHOM NUCIHUILIMHBI:

—  OCBOCHHME 3HaHUN O COBPEMEHHOW €CTECTBEHHOHAyYHON KapTUHE MHUpA U
METOJIaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanOoJjiee Ba)KHBIMH HUJIEIMU U
JOCTH)KEHHUSIMU €CTECTBO3HAHMSI, OKA3aBIIMMH ONPEICISIONIEE BIUSHAE HA
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

—  OBJIAJICHHE YMEHUSMU NPUMEHSATh IOJYyYEHHbIE 3HAaHUA ISl OOBSICHEHUS
SIBJICHUI OKPYXAaOILEro Mupa, BOCIIPUSTHUS uH(popManun
€CTECTBEHHOHAYYHOT'O U NPO(PECCUOHATIBHO 3HAUMMOIO COACPKAHMS;

—  pa3BUTHE MHTEJUIEKTYaJIbHBIX, TBOPYECKHX CIIOCOOHOCTEH M KPUTHUECKOIO
MBIIUICHUS B XOJI€ IIPOBEACHMS MNPOCTEHIIMX HWCCIEAOBAHNUM, aHaIu3a
SIBJIEHUH, BOCIIPUATHS U MHTEPIIPETALIMY €CTECTBEHHOHAYUYHOU HH(pOpMaLny;

—  BocnuTaHue yOEKIEHHOCTH B BO3MOYKHOCTH MO3HAHHUS 3aKOHHON NPHUPOABI U
UCITIOJIb30BaHUS TOCTHXKEHUI €CTECTBEHHBIX HAYK JJI pa3BUTHUS LIMBUIM3ALUN
Y TIOBBIILICHUS Ka4eCTBa KU3HU;

— TpUMEHEHHE  eCTECTBEHHOHAy4YHBIX  3HaHMM B  NpodecCHOHaIbHOU
NESATEIIbBHOCTY M TOBCEJHEBHOW >KM3HU JUIsl oOecrieueHus: 0e30MacHOCTH
YKU3HEIEATEIIbHOCTH; TPAMOTHOI'O MCIOJb30BAHNS COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHbl 310POBbsl, OKPYXKAIOLIEH CPEIbI.

1.4. PekomeHayemMoe KOJMYECTBO YaCOB HA OCBOECHHE INMPOrpaMMbl y4eOHOIM

AUCHMIIMHBI:

MaKcUMalbHOW yueOHOM Harpy3ku oOyuaromierocs 162 vaca, B Tom unce:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aronierocs 108 yacos;
CaMOCTOSITeNIbHOM paboThl oOyuaromierocs 54 yvaca.



2. CTPYKTYPA U IPUMEPHOE COJIEP’KAHUE YUEBHOM

JANCIUIIJINHBI
2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HO padoThl

Buna yuyeo6Hoii padoThl Oovem uacoe
MaxkcuMmasibHasi yueOHasi HArpy3Ka (Bcero) 162
O6si13aTe/ibHAs1 AyIMTOPHAsi yueOHasi HAarpy3Ka (Bcero) 108
B TOM YHCJIC:
TEOPETUUYCCKHUE 84
Ja00paTOpHbIE, MPAKTHUECKUE 3aHATHSI (CEMUHAPHI) 24
KypcoBasi pabota (IpoeKT) (1e npedycmompero) -
CamocrosiTesibHasi paboTa 00y4ariuerocs (Bcero) 54
B TOM YHCJIC:

caMOCTOsITeNIbHasE paboTa Haa KypcoBOM paboTOi (MPOEKTOM) -
(e npedycmompero)
OdopmileHre MPaKTUYECKUX 3aJIaHuN 10
BrlnoiHeHre MHIMBUTYaJIbHBIX 3aJJaHUMN 44
Umocosas ammecmayus 6 chopme oughpepenyuposannozo 3auema




2.2. IIlpuMepHBIA TEMAaTHYECKHUIl IVIAH U COAEePKAHUE YHeOHOM M CIUTIIUHbI
B/. 04 EcTecTBO3HAHUE

HaumenoBanue pa3nenoB u Conep:xanue yueOHOro MaTepuaJa, JJabopaTopHble U NpaKTHYeCKHe padoThl, CAMOCTOSITE/IbLHAsI padoTa Oo0bem YpoBenn
TeM o0yuaommnxcs, Kypcopasi padora (mpoekT) 4acoB 0CBOEHMS
1 2 3 4

Paznen 1. OU3UKA

ConeprkaHue y4eOHOr0o MaTepuajia

B 1 dusnka — (I)YH,I[aMeHTaHLHaH HayKa O IpUpoAacC. ECTCCTBGHHOHaquBIﬁ MCTO ITO3HaHUA, 1
BeleHUe
€ro BO3MOKHOCTH U TPAHUIIbl IPUMEHUMOCTH. EAMHCTBO 3aKOHOB MPHUPOJIBI U COCTaBA 1
BCIICCTBA BO Bcenennoii. OTKpBITI/Iﬂ B (I)I/ISI/IKG — OCHOBa IIporpecca B TCXHUKEC U
TCXHOJIOTHH ITPOU3BOACTBA.
[IpakTUuecKue 3aHsITUs
KoHTposibHEIE pabOTEI
CamocrosTenpHas padoTa 00ydJaromuxcs 2
- 0TpabOTKa KOHCIIEKTOB JICKITUI
- BBITIOJIHGHHE TBOPYECKUX 3aTaHUI
- oopMIICHHE TIPAKTHICCKHUX padoT
-TIOJITOTOBKA COOOIIEHUI U MTPe3eHTAIHA
Conepixkanue yueOHOro MaTepuajia
Tema 1.1. 1 | Kunemaruka. Mexannueckoe nBmxenue. CHCTeMa OTCUETA. Tpaexropus ABUKEHUSI.
Mexanuxka [TIyte.  Ilepememenue. PaBHOMepHOe — mpsiMoiuHelHOe  JBWKeHHe.  CKOpOCTb.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBJKEHMs. 3aKOH CIOXeHus ckopocte. Cpeanss 11 2

CKOpPOCTh IIpM HEPAaBHOMEPHOM JIBM)KEHMH. MTIHOBEHHas CKOpOCTb. PaBHOyCKOpeHHOE
npsMoJIMHEHOe BukeHue. Y ckopenue. CBOOOAHOE MaieHue Tel.

Hunamuka. Macca u cuna. Bzaumoneiictsue Tei. 3aKkoHbl TuHAMUKU. CUJTBI B TIPUPOJIE.
3aKOH BCEMUPHOIO TATOTEHUS.

3aKOHBI COXpaHEHMS B MeXaHUKe. VIMITylbC Tena. 3aKOH COXpaHEHUSI UMITYJIbCA.
PeaktuBHOE ABIKeHHE. MexaHnyeckast pabota. MomHocTs. MexaHndeckas SHeprusl.
Kunernueckas sneprus. Kunernueckas sneprust u pabota. [loTeHuuansHas s3Heprus B
IPaBUTALMOHHOM 110JI€. 3aKOH COXPaHEHUs NOJHOW MEXaHUUYECKON SHEPIHUH.

IIpakTnueckue 3aHATUS
- UccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT BEca Tela. 1
- «CpaBHeHHE 0COOEHHOCTEN PA3INYHBIX CUIT B IPUPOJIEN

KonTposbHbie paboThI
CamocTrosTenbHas padoTa 00yJaromuxcst 2
- 0TpabOTKa KOHCIIEKTOB JICKLIUit

- BBINIOJIHCHUE TBOPYCCKHX 3aJIaHHMA




- opopMIIeHHE TIPAKTHYECKUX paboT
-IIOITOTOBKA COOOIIECHUH U MPE3CHTALIMI

Tema 1.2. Ocnoeuwt
MONIEKYNAPHOU (husuku
U mepmooOuHaMuKu

Conep:xkaHue y4eOHOr0 MaTepHaJia

1 | Monexynsapnas ¢usnka. ATOMUCTHUECKAS TEOPHs CTPOeHHs BellecTsa. Habmonenus u

MOJIeKyJI. TernoBoe qBMKEHNE YacTUL] BeulecTBa. bpoyHOBCKoe nBHKeHUE. M ieanbHblil
ra3. TemnepaTypa kak Mepa cpeaHell KHHETUUYECKON YHEPrUur YacTull. Y paBHEHUE
COCTOSIHMS UACAIBHOIO raza. Moneins KuakocTu. II0BepXHOCTHOE HATSKEHUE U
CMa4MBaHHUE.

Kpucrannuueckue u amop(HbIe BelIECTBA.

Tepmoaunamuka. BHyTpenHss sHeprus. Pabora u TemiooTaada Kak crnocoObl H3MEHEHUs
BHYTpEHHEH 3Hepruu. I1epBplil 3aK0H TEpMOANHAMUKY. TeIuIOBbIE MAIMHBI U KX
IIPUMEHEHHUE.

OIIBITHI, IOATBEPKAAINNE aTOMHO-MOJICKYJIAPHOC CTPOCHUE BEIICCTBA. Macch u pa3sMEPEL

IIpakTHyeckue 3aHATUS
- YICITOJIb30OBAHHEC (1)I/I3I/I‘ICCKI/IX CBOHCTB BCUICCTB B TCXHUKEC

KoHTposabpHbIE paboThI

CamocrosiTenbHas paboTa 00y4aromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKITU

- BBIMTOJTHEHUE TBOPYECKUX 3a1aHUIN

- ohopMIIeHHE MPAKTHYECKUX paboT
-TIOJITOTOBKA COOOIIEHUI U MTPe3eHTAIHA

Tema 1.3. Ocnoewt
INNEKMPOOUHAMUKU

Conepixkanue yueOHOro MaTepuajia

1 | Dnekrpocraruka. B3aumoneiicTBue 3apskeHHBIX TeJl. DIEKTPUUECKUii 3aps . 3aKoH
COXpaHEHHUs dIEKTPUUECKOTO 3apsana. 3akoH KyioHa. DnekTpocTaTH4ecKoe MmoJje, ero
OCHOBHBIE XapaKTEPUCTUKH U CBSI3b MEXIY HUMMU.

[Tocrostausiit Tok. [TocTosHHBIN 25tekTpuueckuil Tok. Cuia Toka, HalpspDKEHUe,
ANEKTPUUECKOE COMPOTHUBIEHHE. 3aKOH OMa JIJIsl yyacTKa dJEKTPUUYECKOM LEMH.
MaruutHoe noJjie. MarHuTHOE 1MOJIe U €r0 OCHOBHBIE XapaKTepHUCTUKH. JlelicTBre
MarHUTHOTO TOJIsL Ha MTPOBOJIHUK C TOKOM. 3aKOH Amniepa. DJIeKTpoABUraTeib. SBneHue
3JIEKTPOMArHUTHON WHYKIINH.
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HpaKTI/I‘ICCKPIC 3aHATHUA

- COopKa >IeKTpUUIECKOH IETH, U3MEPEHHUE CUJTBI TOKA U HAMPSDKEHUS Ha €€ Pa3TMIHBIX
y4acTKax

- «CriocoOb! MOTy4eHUs NIEKTPOIHEPTUH, BO3MOKHOCTH SHEPTrocOepeKeHNUS B TIOBCETHEBHOM
KUZHID

CamocrosTenbHas paboTa 00ydaromuxcs
- 0TpaboTKa KOHCIIEKTOB JICKITHIA

- BBINIOJIHCHUE TBOPYCCKUX 3aIaHUM

- ohopmIteHHE TIPAKTUIECKUX PadboT
-IIOITOTOBKA COOOIIECHUH U MPE3CHTALIMI

Conep:kaHue y4eOHOro MaTepuajia




Mexanuueckue xkonebanus u BoiHbl. CBoOoaHBIEC Kosebanus. [leproa, yactora u

Tema 1.4. amIuintynaa konebanuii. 'lapmonudeckue konedanus. MexaHUYecKue BOJHBI U UX BHUJIBL. 2
Konebanus u sonnvl 3BYKOBBIC BOJHBL. Y IJIbTPa3BYKOBBIC BOJHBI. YIIBTPA3BYK U €TO HCIIOJIb30BAHUE B MCIHIINHE
Y TEXHHUKE.
DNEeKTPOMAarHUTHBIE KOJIeOaHusI U BOJHBI. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMSI.
KonebatenbHplli KOHTYP. DJIEKTPOMAarHUTHOE IOJIe. DJIEKTPOMArHUTHBIC BOTHBL. CKOPOCTh
ANEKTPOMATHUTHBIX BOJIH.
CaetoBble BOJHBI. PazBuTHE NpeaCcTaBICHUN O PUPOJIE CBETA. 3aKOHBI OTPAXKEHUS U
npesioMsenus ceera. JInnazsl. @opMyiia TOHKON JIMH3BIL.
HpaKTI/I‘IeCKI/Ie 3aHATHUA
- U3yuyenue konebanuii MaTeEMaTUYECKOTO MasiTHUKA. 1
- CBetoBble BoNHBL. M3ydyenne nntepepeHuu u q1udpakiiuu CBeTa. 1
KonTtposbHbIe paboThI
CamocrosiTenbHas padoTa 00yJaromuxcs 2
- 0Tpa6OTKa KOHCIICKTOB J'IeKI_[I/Iﬁ
- BBITIOJTHCHUEC TBOPYCCKUX 3a11aH1/1171
- oopMIICHHE TIPAKTUYECKUX PadoT
-IIOAITOTOBKA COOOIIECHUH U MPE3EHTAIUI
ConepskaHue y4yeGHOro MaTepuajia
Tema 1.5. 1 | KeanToBbIe cBOlicTBa cBeTa. KBaHTOBas runoresa [lnanka. ®oTosnekTpuueckuii 3G QexT. )
Dnemenmul K6AHM OGO ®uszuka atoma. Monenu crpoenus atoma. OnbiT Pesepdopaa. dusnka aToMHOTO sijipa U
duzuxu aneMeHTapHbIX YacTuil. COCTaB U CTPOCHUE aTOMHOTO sJIpa.
PannoakTrBHOCTE. PalnOaKTUBHBIE U3yYEHUS U UX BO3JECHUCTBUE HA KUBBIC OPTaHU3MBL.
[IpakTrueckue 3aHATUSL
- PanroakTUBHBIE U3IIYYEHUS U UX BO3JCHCTBUE HA )KUBBIE OPraHU3MbI- CEMUHAP 1
- «O1eHKa OMacHOCTH PaJAMOAKTUBHBIX U3ITYYEHUN»
1
KoHTposabHbIE paboThI
CamocrostenbHas paboTa 00yJaromuxcs 2
- 0Tpa60TKa KOHCIICKTOB HCKHI/Iﬁ
- BBITIOJTHCHHUE TBOPYECKUX 3a}IaHHﬁ
- opopMIIeHHE TIPAaKTHYECKUX padoT
-[IOAr0OTOBKA COO6HICHPII71 )48 HpeSGHTaHHﬁ
Conep:kaHue y4e0HOro MaTepuajia
Bce{I ‘ZZZ tll;l6il ce 1 | Crpoenue u passutue Beenennoii. Mogens pacmmpsonieiicss BceneHHOI.
26010UUA [Tpoucxoxaenne ConaeuHoii cuctembl. CoBpeMeHHast pu3ndeckasi KapTHHa MHUpA.
TIpakTnueckue 3aHATUS
- Ctpoenue u pazputue Beenennoit. [Ipoucxoxaenne ConHEUHON CUCTEMBI. 1
KonTtposnbHast pabora Ne 1 1o paszneny dusuka 1
CamocrosTenpHas paboTa 00yJaromuxcst 2

- 0Tpa6OTKa KOHCIICKTOB J'IeKIII/Iﬁ
- BBITIOJTHCHUEC TBOPYCCKUX 3aILaHP[I7[




- opopMIIeHHE TIPAKTHYECKUX paboT
-IIOITOTOBKA COOOIIECHUH U MPE3CHTALIMI

Pa3znen 2. XUMMUS

Paznen 2.1. OBLIAS U HEOPTAHUYECKAS XUMUA

Beeoenue

Coneprkanue y4eOHOro MaTepuajia

XUMHYecKasi KapTUHA MUPA KaK COCTABHAs YaCTh €CTECTBEHHO-HAYYHON KAPTUHBI MUpA.
Poibs XuMuM B )KM3HU COBPEMEHHOTO OOIIIECTRA.

[IpuMeHeHne TOCTHKEHUI COBPEMEHHOW XMMHUHU B TYMaHUTapHOU cdepe e TeTbHOCTH
oO1ecTBa.

XUMHYECKOe cofiepKaHne YUeOHON TUCIUTUINHBI « ECTeCTBO3HAHKE) TIPU OCBOSHUHU
cnernuansHocteit CIIO conmanbHO-3KOHOMUYECKOTO U TYMaHUTapHOTO npoduiieit
po(heCcCHOHATLHOTO 00pa30BaHUsI.

HpaKTH‘IeCKI/Ie 3aHATHA

KoHTponbHbIe paboThI

CamocrosTenbHas paboTa 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIHI

- BBIMIOJIHEHHE TBOPYECKUX 3a(aHHI

- ohopMIIeHHE MPAKTHYECKUX paboT
-[IOITOTOBKA COOOIICHHH U IPEe3eHTALHI

Tema 2.1.
Ocnoenble HOHAMUA U
3aKOHbL XUMUU

ConepsxkaHue yuyeGHOro MaTepuajia

1

[Tpenmer xumuu. BemectBo. AToM. Mosekyna. XUMHUECKUN 2JIEMEHT U OPMBI €ro
cywectBoBanus. IIpocThie U ClI0KHBIE BELIECTBA.

[IpakTHueckue 3aHsTHs

KoHTponbHbIe paboThI

CamocrosiTenbHas paboTa 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIMHt

- BBIMTOJIHEHUE TBOPYECKUX 3aJaHHI

- opopMIIeHHE TIPAKTHYECKUX paboT
-II0JITOTOBKA COOOIIEHUH ¥ pe3eHTalni

Tema 2.2
Ilepuoouueckuii 3axkon
u Ilepuoouueckasn
cucmema Xumuueckux

IIEMEHM 08
/. H. Menoeneesa

Coaep:xkanue yue0OHOT0 MaTepuasa

1

OtkperTue Ileprnoanueckoro 3akona. Ileprnoanyeckas cucreMa XUMAYECKUX 3JIEMEHTOB
JI. 1. Menneneena.

3nauenue [leproanueckoro 3akoHa u [leproandeckoi CHCTEMBI XUMUYECKUX 3JIEMEHTOB
J. V1. Menneneesa Juist pa3sBUTHs HAYKH U IOHUMAaHUs XUMHYECKOU KapTUHBI MUPA.

IIpakTraeckue 3aHsATH

KonuTposbHbIe paboThI

CamocrosiTenbHas padoTa 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKLIMit

- BBIMTOJIHEHUE TBOPYECKUX 3a/IaHUI

- oopMIICHHE IPAKTUYECKUX padoT




-TIOATOTOBKA COOOIICHUI U MPE3CHTAIHIA

Tema 2.3
Cmpoenue eeuyecmea

ConepxaHue y4eGHOro MaTepuaJia

1 | KosanenTHas cBs3b: HEMonspHas u noispHas. MoHHas cBsa3b. KaTMOHBI 1 aHMOHBI.
Mertannuueckast cBsi3b. BogopoaHas cBsi3b.

IIpakTraeckue 3aHsATHs

KouTposbHbie paboThI

CamocrositenbHas paboTa 00y4aromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUIA

- BBIIIOJIHGHHE TBOPYECKUX 3aTaHHI

- opopMIIeHHE TIPAKTUYECKUX paboT
-TIOJITOTOBKA COOOIIECHUI M MPEe3eHTAIHHA

Tema 2.4
Booa. Pacmeopul

Copaep:xanue y4e0HOro MaTepuaja

1 | Bona B mpupose, ObITY, TEXHHKE M Ha IPOU3BOACTBE. DU3MUECKHE M XMMHUYECKHE CBOIMCTBA

BOJBI. OHpeCHCHI/IC BOJBI. ArperaTHble COCTOsIHUA BOABI U €€ IICPEXOAbl U3 OAHOI'O
arperaTHoro COCTOAHUA B APYTocC.

HpaKTH‘IeCKI/Ie 3aHATHA

KoHTposabpHbIe paboThI

CamocrosiTenbHas paboTa 00y4aromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKITUI

- BBIMTOJTHEHUE TBOPYECKUX 3a/IaHUI

- ohopMIIeHHE MPAKTHYECKUX paboT
-TIOJITOTOBKA COOOIIEHUI U MTPe3eHTAIMIA

Tema 2.5
Xumuueckue peakyuu

Coneprxkanue yueGHOro MaTepuajia

1 | Ionstre 0 xuMuveckoi peakiui. TUITBI XMMUYECKHX PEAKIIUM.
CxopocTh peakiiuu U (paKTopbl, OT KOTOPHIX OHA 3aBUCHT.

HpaKTI/I‘IGCKI/IG 3aHATHA

KonTposbHbIe paboTHI

CamocrosTenbHas paboTa 00yJaronmxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIMHt

- BBITIOJIHEHHE TBOPYECKUX 3aTaHHI

- ohopmIteHUE TPAKTUIECKUX PabOT
-II0JITOTOBKA COOOIIEHUH M pe3eHTalni

Tema 2.6
Knaccugukayusn
HeopzanuvecKux
coeOuHeHull u ux

ceolicmea

Coneprkanue y4eOHOr0 MaTepuajia

1 | Okcuppl, KMCIOTHI, OCHOBAHHUS, COJIH.
[TonsiTue o rugponuse coneil. Cpena BOJHBIX PaCTBOPOB COJICH: KUcas, HEUTpaibHas,
nienoyHas. Bogopoassiii mokasarens pH pactBopa.

HE&KTI/I‘ICCKI/IC 3aHATHA
- bOJOPOAHBIN ITI0KA3aTCJIb DH pacTBOpa. OHDC,Z[CJ'ICHI/IC DH pacTBOpa COJICH.

KoHTposabpHbIE paboThI

CamocrosTenbHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKLIUH

- BBINIOJTHEHUE TBOPUYECKUX 3aJaHIH

- ohopmIteHHE TIPAKTUIECKUX PadboT
-IIOATOTOBKA COOOIICHUIA U MPE3CHTAIIA

Coaep:xkaHue yue0OHOT0 MaTepuaa
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Tema 2.7.
Memannwnt u
Hememaiot

OO6mue ¢pu3nuecKrue 1 XUMUIECKUE CBOWCTBA METAIIIOB.

OO1w1ast XxapaKTepUCTHKA IVIABHBIX MOATPYII HEMETAUIOB Ha IPUMEpE I'aJIOr€HOB.
Baxueiimme coeqMHEHNsT METAJUIOB U HEMETAIUIOB B IIPUPOJE U X031 CTBEHHON
JESITCIIBHOCTH YEJIOBEKA.

HpaKTI/I‘IeCKI/Ie 3aHATHA
- BSaHMOHCﬁCTBHC MCTAJIJIOB C paCTBOpaMH KHCJIOT U coJIeil.

KonTposbHbie paboThI

CamocrosTenbHas padoTa 00yJaroIuXxcs
- 0TpaboTKa KOHCIIEKTOB JICKITHI

- BBITIOJTHEHUE TBOPUYECKUX 3aTaHHHA

- oopMIICHHE TIPAKTUYECKUX PadoT
-TIOATOTOBKA COOOIICHU U TPE3CHTAIIH

Paznen 2.2. OPTAHUYECKAA X1MUA

Tema 2.8.
OcHogenvle noaodxcenus
meopuu cmpoenus

Copaep:xanue y4eOHOro MaTepuaja

1

MHoroo6pa3ue opranndeckux coenunennil. [louarue nusomepuu.

HpaKTI/I‘IeCKI/Ie 3aHATHA

op2aHuuiecKux KoHTpoasHBIe pabOTEHI
coedunenui CamocrositennbHast pabota 00yJaroIxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUI
- BBIMTOJIHEHUE TBOPYECKUX 3a/IaHUI
- opopMIIeHHE TIPAKTHYECKUX padoT
-TIOJITOTOBKA COOOIIEHUI U MTPe3eHTAIHIA
ConeprkaHue yueGHOro MaTepuajia
YZJleGT;eOJZa 025’; .l U ux 1 HpeI[GJ'ILHLIe " HECIPCACIIbHBIC YITICBOAOPOIbI. PeaKHI/IH MMoJInMEpU3alnu. HpHpOI[HLIe
npup{,’oﬂbw HMCTOYHUKH YTII€BOIOPOAOB. YTIEBOIOPOAbl KAK OCHOBA MEXIYHAPOIHOTO COTPYIHHUYECTBA
UCMOYHUKU U BaKHeHmuil nctouyHuk gopmupoBanus Oropkera PO.
[IpakTHueckue 3aHsITHs
KoHTposbHbIE pabOThI
CamocrosiTenbHasi paboTa 00yJarouxcs
- 0TpabOTKa KOHCIIEKTOB JICKITUI
- BBITTOJIHEHUE TBOPYECKUX 3aIaHUI
- opopMIIeHHE TIPAKTHYECKUX padoT
-TIOJITOTOBKA COOOIIEHUI U MTPEe3eHTAIMIA
Conep:kaHue yue0HOro MaTepuajia
KuCJlOTOegthlog;fl .07;ca ue 1 HpCI[CTaBI/ITCJ'II/I KHUCJIOPOACOACPIKAIINX OPTraHUYCCKUX COC,[[I/IHGHI/Iﬁi METHIOBBIN U
oﬁ'auuuegkuem STUJIOBBIA CTIUPTHI, TIIUIIEPUH, YKCYCHAs! KHCIIOTa. JKUPBI KaK CIOXKHBIE d(PHUPHI.
eeujecmea yFHCBO,Z[BIZ TJIFOKO034, KpaxmMaJl, OCJIJIK0JI034d.

IIpakTraeckue 3aHsATHs

KonrtponbHbie paboThl

CamocrositesnbHas paboTa 00yJaromuxcs
- 0TpabOTKa KOHCIEKTOB JEKIIUH
- BEIMTOJIHEHUE TBOPYECKUX 3a1aHUN
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- opopMIIeHHE TIPAKTHYECKUX paboT
-IIOITOTOBKA COOOIIECHUH U MPE3CHTALIMI

Tema 2.11.
A3omcoodepicawue
opeanuueckue
COeOUHEeHUs.
Honumepwt

Conep:xkaHue y4eOHOr0 MaTepHaJia

1 | Amunsl, aMmuHOKKCIOTHL, 6enku. CTpoeHue U Guonoruueckas GyHKIUs GEIKOB.

IIpakTrdeckue 3aHsATHs

KouTposbHbie paboThI

CamocrositenbHas paboTa 00y4aromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUIA

- BBIIIOJIHGHHE TBOPUYECKUX 3aTaHHI

- opopMIIeHHE TIPAKTHYECKUX paboT
-[IOJIrOTOBKA COOOLICHHI U Mpe3eHTAaLNH

Tema 2.12.
Xumus u dicu3ns

Coaep:xanue y4eOHOro MaTepuaja

1 | Xumus u OpTraHu3M YejioBeKa
XHUMHYECKHUE JIEMEHTHI B OpraHu3Me veiioBeka. OpraHu4ecKrue 1 HEOpraHUuIECKUe
Beuiectsa. OCHOBHBIE KU3HEHHO HEOOXOIUMBIE COSIUHEHUS

Ponb xxupoB B opranuzme. XonecTepyH U €ro pojib B 3J0POBbE YEIIOBEKA.
MunepanbHbie BellecTBa B MPOyKTaX MUTaHUs, MUIIEBbIe JoOaBku. COamaHCUpOBaHHOE
MUTaHuE.

66J'IKI/I, YIIJICBOABI, )KUPbI, BUTAMUHBI. VYrneBoapl — I'JIaBHBIM UCTOYHHUK OHCPIruu OpraHu3ma.

2 | Xumus B 0bITy. Bona. KauecTso Bozsl. Morolye U 4ucTsIuMe cpeacTsa. Ilpasuna
06e30macHoi paboThI CO CPEICTBAMH OBITOBOM XUMUU.

H&aKTI/I‘ICCKI/IG 3aHATHA
- AMMHUS B 6LITy. KauecTtBO BOJbI. MOIOH_[I/IC H YUCTAIIIUEC CPCACTBA- CEMUHAP

KonTpoabHbIe paboThI
- KOHTpoJibHast pabota Ne 2 Tlo pasneny Xumus

==

CamocrosiTenbHas paboTa 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUI

- BBIMTOJIHEHHE TBOPYECKUX 3a/IaHHUI

- oopMITEHHE TIPAKTHICCKHAX padoT
-TIIOATOTOBKA COOOIICHHUH M IPEe3eHTAIIH

Pasnen 3. BHUOJIOI'UA

Beeoenue.
buonocus —
COBOKYNHOCHb HAYK O

HCUBOIl npupooe.
Memoowl nayunozo
no3HanuA 6 Ouoaozuu

Conep:kaHue yueOHOro MaTepuajia

1 | XKupas npupoaa kak 00bEKT 3ydeHUs OMOIOrHH. MeTo/Ibl UCCiIeI0BaHuUs KUBOI TPy -
ponbl B 6nostorun. OnpeeneHne )Ku3Hu (C MpuUBJICYeHUEM MaTepraia u3 pa3aeiioB pu3nku
U XUMUH). YPOBHH OpraHU3aIUH JKU3HH.

IIpakTraeckue 3aHsATHI

KonTposbpHbIe paboThI

CamocrosTensHas paboTa 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIHIA

- BHIITOJIHEHUE TBOPYECKUX 3a/1aHUH

- opopMIIeHHE TIPAKTHYECKUX paboT
-IIOITOTOBKA COOOIIECHUH U MPE3CHTALIMI

Conep:kaHue y4e0HOro MaTepuajia
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1 | Ucropus uzyuenns kiaerku. OCHOBHBIE TI0JIOKEHHUs KJIETOUHOI Teopun. Kietka —

Tema 3.1.
Knemxa CTPYKTYpPHO-(YHKIIMOHAIbHAS (3JIEMEHTapHAs) CAMHUIIA )KH3HU.
Crpoenue kietku. [IpokapuoTsl U 3yKapUOThl — HU3IIUE U BBHICIIUE KJIETOYHBIE
opranu3mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. Kinerounoe siapo.
OyHKIMS siIpa: XpaHSHHEe, BOCIIPOU3BEICHHUE U NIepeiaya HACIeICTBEHHON nH(popMammu,
PETYIAINA XUMUYECKONH aKTUBHOCTH KJIETKU. CTPYKTYpa U (QYHKIIUH XPOMOCOM.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
buosiornueckoe 3HaueHHE XUMUYECKUX 3JIeMEHTOB. Heoprannueckue BelecTBa B COCTaBe
KJIETKH. POJIb BOJIBI KaK pacTBOPUTEIIE © OCHOBHOTO KOMIIOHEHTA BHYTPEHHEHN CPEIbI
OpraHu3MOB. YTIJIEBOABI U IUMUIBI B KIeTKe. CTpyKTypa u Ouonorunueckue GyHKIUU
6enkoB. CTpoeHne HYKJIEOTHI0B U CTpYKTypa nonunykieotuansix neneit JJHK u PHK,
ATO.
Bupycser u 6akrepuodaru. Hekiierounoe cTpoeHue, KU3HEHHBIA UK U €0 3aBUCUMOCTD OT
KJIETOYHBIX (popM >ku3HHU. Bupycsl — Bo30yauTenu nHGEKINOHHBIX 3a001€BaHMI; TOHSATHE
00 onkoBupycax. Bupyc ummynonedunura genosexa (BHUY). [Ipodunakruka BUY-
uH}EKIuu.
[IpakTuueckue 3aHITUSL
- HaGmroienne kaeTok pacTeHuid U )KUBOTHBIX TIOJ MUKPOCKOIIOM Ha TOTOBBIX
MHKpOIpenapaTax u ux OIHCaHHue.
- CpaBHEHUE CTPOCHHUSI KIETOK PACTEHHUM U )KUBOTHBIX.
KoHTponbHbIe paboThI
CamocrosTenbHas padoTa 00yJaromuxcs
- OTpa6OTKa KOHCIICKTOB J'IeI(L[I/Iﬁ .
- BBITIOJTHCHUE TBOPYECCKUX 3aJITaHNUN
- oopMITeHHE TIPAKTHICCKHUX padoT
-I1IOATOTOBKA COO6HICHPII71 )48 HpGSGHTaL{I/Iﬁ
Coaep:xkanue yueOHOT0 MaTepuaJa
Tema 3.2. 1 | Opranusm — exuHoe 1enoe. MHOroo6pasue OpraHu3MoB.
Opzanusm OOMeH BeIeCTBOM U YHEPTHUEH ¢ OKPYXKAIOIIEH CpeIoi Kak He0OX0IMMOe YCIIOBUE

CYIIIECTBOBAHMS JKUBBIX CUCTEM.
CrocoOHOCTh K CaMOBOCTIPOM3BEICHHIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH KUBBIX
OpraHu3MoB. [/[eleHne KJIETKH — OCHOBA POCTa, Pa3BUTHUS M PA3MHOKCHHS OPTaHHU3MOB.
Becnonoe pasmuoxenwue. [1onoBoil mporecc u mojgoBoe pasmMHOkeHHE. OIMI0J0TBOPEHHE,
ero OMOJIOTHYECKOE 3HAUCHHE.

[TonsiTrie 06 UHAMBUAYATHLHOM (OHTOTEHE3), SMOPHOHATBHOM (3MOPHOTEHE3) U
OoCTAMOPHOHAILHOM pa3BUTHHU. HAMBHyaTbHOE Pa3BUTHE YEIIOBEKA U €T0 BO3MOYKHBIE
HAPYIICHUS.
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OOmue mnOpencTaBieHUs O  HACICACTBEHHOCTM M HM3MEHUMBOCTU. [ 'eHeTHueckas
TEPMHHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTHU HacienoBaHus. HacienoBanue npu3HaKkoB y
yenoBeka. [lonoBbie xpoMocoMel. ClemieHHOe ¢ MoJoM HaciieoBaHue. HacnencTBeHHble
00JIe3HU YenoBeKa, X MpUYNHBI U poduaakTuka. CoBpeMeHHbIEC MPECTABICHUS O TeHE U
TEHOME.

['enetnyeckue 3akoHOMepHOCTH U3MeH4YnBocTU. Kinaccuduxamus ¢opm H3MEHUUBOCTH.
Biustnue mytareHoB Ha OpraHU3M 4YeJIOBEKA.

[Ipenmer, 3a1auu 1 METOABI CeNleKIMU. [ eHeTnYecKkrue 3aKOHOMEPHOCTHU CEJICKINU. Y YeHHE
H. U. BaBuiioBa o 1ieHTpax MHOT000pa3us U MPOUCXOXKICHUSI KYyJIbTYPHBIX PaCTCHUM.
buoTtexHonorus, ee T0CTHKEHUs, TePCIEKTUBBI PA3BUTHSL.

[IpakTrueckue 3aHATUSL

- Pentenne QJICMCHTAPHLIX '’CHCTHYCCKUX 3a/1a4.

- Ananus u OLCHKA 3TUYCCKHX ACIICKTOB Pa3BUTUA HCKOTOPBIX I/ICCJ'IGI{OBaHI/Iﬁ B 6I/IOT€XHOHOFI/II/I.
- I'eneTnueckue 3aKOHOMCPHOCTH CCIICKIIUU. EI/IOTGXHOJIOFI/IH, €C JOCTHIKCHU A, IICPCIICKTHUBLI
pa3BUTHA.- CEMHUHAP

KonTpompHbIe paboThI

CamocrosiTenbHas paboTa 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKITUI

- BBINIOJIHEHHE TBOPYECKUX 3aTaHHI

- oopMITEHHE TIPAKTHICCKHAX padoT
-TIOJITOTOBKA COOOIIEHUI U MTPe3eHTAIMIA

Tema 3.3.
Buo

Conep:kanue yue0HOro MaTepuajia

1 | DBomronmonnas Teopus U ee ponab B (GOPMUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTuHBl Mupa. Bua, ero kpurtepuu. [lomynsiius kak CTpyKTypHas €IMHMLIA BHJA U
sBotonu. CuHTerndeckas Teopus sBomoruu (CTDI). JIBuxKyiue cuiibl 3BOJIIOLUU B
cootBercTBUU ¢ CTD.

Pesynbrats! 3Bomonnu. CoxpaHeHrne MHOrooOpas3usi BUJOB KaK OCHOBA YCTOWYHMBOIO
pa3Butus 6nochepsl. [lpuunnel BeiMupanus BuoB. broioruueckuii nporpecc u
OMOJIOTUYECKHI perpecc.

['MnoTe3bl MPOUCXOXKIEHUS KUZHU. Y CI0KHEHHE KUBBIX OPraHU3MOB Ha 3eMJie B Ipoliecce
ABOJIIOLIMUA. AHTPOINIOTE€HE3 U €ro 3aKOHOMEpPHOCTH. Jloka3aTenbcTBa POACTBA YEIOBEKA C
MJIEKOTIMTAIOIIUMHU >KMBOTHBIMU. DKOJOTHYECKHE (DaKTOpPbl aHTPOIOTeHe3a: YCIO0KHEHHE
NOMYJISIIMOHHOM ~ CTPYKTYpbl ~ BUZJA, W3TFOTOBJIEHUE OpPYAUM Tpyna, Mepexo] OT
pacTUTEIbHOTO K CMENIAHHOMY THWIy NUTaHHs, HCHoidb30BaHue orHsA. [losiBnenue
MBICIIUTENIBHON JEATEIBbHOCTH U WIEHOpa3JenbHOM peun. IIpoucxoxkneHue 4enoBeuecKux
pac.

HpaKTqucxne 3aHATUA
- Onucanue ocob6eit Buaa 1o MOphoIOTHIECKOMY KPUTEPHIO.
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- AHamm3 u OLICHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOKIACHUS JKU3HU.
- AHamm3 u OLICHKA Pa3JIMYHBIX T'UIIOTE3 NPOUCXOXKIACHUA YCIIOBCKA.

KonTposbHbIe paboThI

CamocrosTenpHas padoTa 00ydJaromuxcs
- 0TpabOTKa KOHCIEKTOB JEKIIUH

- BHIITOJITHEHUE TBOPYECKUX 3a/1aHUN

- oopMIIeHHE TIPAKTHIECKHUX padoT
-IIOITOTOBKA COOOIIECHUH U MPE3CHTALIMI

Tema 3.4.
IKocucmemut

Conep:kaHue y4eOHOro MaTepuajia

1 | IIpenmer u 3a1a4u PKOJIOTUM: ydeHHE 00 PKOJIOrUYecKuX (PaKTOpax, yueHHe O COOOIEeCTBAX
OpraHu3MoOB, yueHue o 6uocdepe.

Dkonornyeckue HakTopbl, 0COOCHHOCTH WX BO3JCHCTBUSA. DKOJIOTHIECKAs XapaKTePUCTHUKA
Buza. [lonsTre 00 sKonoruueckux cucremax. Llenu nmuranus, Tpoudeckue ypoBHH.
broreonenos kak 3K0cucTeMa.

buocepa — riobanpHas 3xocuctema. Yuenue B. WM. Bepnamckoro o O6mocdepe. Poib
JKUBBIX OpraHu3MoB B Omocdepe. buomacca. buonoruyeckuii KpyroBopoT (Ha mpumepe
KpyroBoporta yriiepoaa). OCHOBHbIC HAallPaBJICHHS BO3ICHCTBUS UeIOBEKa Ha Orocdepy.
Tpancdopmanust ecTeCTBEHHBIX IKOJOTHUECKUX crcTeM. OCOOEHHOCTH arpoIKOCHCTEM
(arpo11eH030B).

[IpakTrueckue 3aHATUL

- CocraBiieHne cxeM nepeaayun BCUICCTB U SHEPTHUU (ueneﬁ HI/ITaHI/IH).

- CpaBHUTEIbHAS XapAKTEPUCTUKA TPUPOAHBIX IKOCUCTEM U arpOIKOCUCTEM CBOEH MECTHOCTH.
- AHaJIM3 U OlleHKa MOCIEeACTBUI COOCTBEHHOI JIeATENHHOCTH B OKpYKalollel cpee,

e

KonTtpoabHbIe paboThI
- KOHTpoJibHas padora Ne 3 mo pasneny buosorus

CamocrosiTenbHas paboTa 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKITUI

- BBIMTOJITHEHUE TBOPYECKUX 3a/IaHHUI

- opopMIIeHHE TIPAaKTHYECKUX paboT
-TIIOATOTOBKA COOOIICHHUH M IPEe3eHTAIIH

JnddepeHnnpoBaHHbId 3a4eT

HUTOro

162

JIi XapakTepUCTUKH YPOBHS OCBOCHMSI yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeyIoIue 0003HaYeHNU:

1. — o3HaKOMUTENBHBIHN (Y3HaBaHUE paHEee U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

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

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BHIIIOJTHEHHE JAEATEIIbHOCTH, pellieHHe MTPOOJIEMHBIX 3aj1a4)
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3. YCJIOBHS PEAJIM3AIIMY YYESHOM JJUCITUITJIMHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanus mporpaMMbl AUCHUIUIUHBI TpeOyeT HaMYusl yueOHOTO KaOuHeTa
EcTtecTBO3HaHUS

O6opynoBanue yueOHOro kKabUHeTa:

-paboune MecTa o KOJMYECTBY 00yUarouxcs

-pabouee MecTo MpernoaaBaTes

-KOMIUIEKT y4€OHO-METOAUYECKO MaTeprasoBs;

-HarJISIIHbIE TTOCOOMS: MEMOHCTPAIIMOHHBIC TUTAKaThl, MOJAEIH, pa3daTOYHbIN
MaTepuai; COOpHUKH MPAKTHUYECKUX padoT;

-BUJIEOTEKA 110 KypCy;

-y4eOHbIe (PUIBMBI [10 HEKOTOPBIM pa3jieiaM JUCIUILINHBI,

TexHnyeckue cpencTsa 00ydeHus:

- KOMITBIOTEP, MYJIbTUMEIMA KOMIUIEKC, MHTEPAKTUBHAS TOCKA

3.2. UudopmanuonHoe odecnevyenne o0yueHust
IlepeyeHp pexoMeHAyeMbIX Y4eOHbIX wu3aHuii, WHTepHeT-pecypcos,
JTOTMOJHUTEJIbHOM JIUTEPATYPbI

OcHOBHBIC HCTOYHUKH:

Ne HaumenoBanue ABTOD W3narenscTBO, TOA
U3JTaHUS
OU 1 | Pusuka. Yueonuk mug 10 ki1 Msxkumes I'.51. M.: Ilpocsemenue, 2016.
byxosues b.b.
Cotckuit H.H.
OU 2 | ®uzuka. Yuebnuk mis 11 . Mskuies I'. 5. M.: Tlpoceemienue, 2016.
byxosues b.b.
OU 3 | Xumus. 10 k. ["a6puensa O.C. M.: [Ipoceemenne, 2015.
ON 4 | Xumus. 11 k. I"abpuensn O.C. M.: [Ipocsemenue, 2015.
OU 5 | EcTecTBO3HAHME U OCHOBBI ITerpocoBa P.A., WznarensctBo «/Ipodar
DKOJIOTHH. I"onos B.II. u np. 2015.
OMU 6 | O6uras 6uonorus YueOHUK Koncrantunos B.M., | OULl «Akagemusi»; 2015
Peszanos A.l'.,
Paneena E.O.
JIOnOTHUTEeIbHbIE MCTOYHUKH:
Ne HaumenoBanue ABTOD M3 nareiscTBo, rox
W3JIaHUs
AN 1 | Konuenuuu cOBpeMEHHOTO I'openos AA. M.: BJIAJOC, 2015 r.
€CTECTBO3HAHMUSL: Y4. TOCOOHE JIst
BY30B
AN 2 | Konuenuusi COBpEMEHHOTO ITox pen. Cambirmaa | PoctoB H/II, «MapT»,
€CTECTBO3HAHMS : Y. Tocooue C.H. 2015T.
AN 3 | Konuenuuu COBpEMEHHOTO ITox pen. B.H. M.: IOHUTHU-JAHA,
€CTECTBO3HAHMUS: Y4. AJIs BY30B JlaBpuHEHKO 2016 r
JAN 4 | Konneniuu COBpeMEHHOTO Ceprees C.B., Crapsriit Ockomnr, OO0
€CTEeCTBO3HAHUSA: yU. Tocodue Cxuprnanze A.I' u «THT», 2015r.
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Ap.

AN 5 | EcrectBoznanue 10 ki1.- yued. mis ITox pen. M.: IIpocBenienue, 2015
00111e00p. yUpexKICHHI Anekcammnou 1O, | 1.

JAN6 | EcrectBoznanue 11 ki1.- yueb. mis ITox pen. M.: IIpoceemenne, 2015
001eo0p. Yupexaenuit, U 1 Anekcamnont 1O, | 1.

AN 7 | EcrectBozHanue 11 xi1.- yueb. mis ITox pen. M.: IIpocBemienue, 2016
0011e00p. Yupexnenuit, Y 2 Anekcammnou LLIO. | r

AN 8 | ®usuka. 10 xi1.: YueOHUK 111 KacrpsuoB B.A. M.: IIpocsemienue, 2015.
00111e00pa30BaTENbHBIX YIEOHBIX
3aBEICHUN.

JAN 9 | ®usuka. 11 xn.: YueOHUK 1s KacbsinoB B.A. M: [Ipocsenienue., 2015.
00111e00pa30BaTEIbHBIX YU4EOHBIX
3aBeICHUI

A Xumus gug  mkon W kiaccoB | CaBunkmHa E.B., M.: Ilpocsemienue, 2015.

10 rymanurapaoro npodwmas. 10, 11 | Jlorunosa I'.I1.

KIJI.

HNurepuer-pecypest (U-P)

N

o o

[Dnexrponnslii pecypc]: htip://delta-grup.ru/bibliol

[ Dnexrponnslii pecypc]: http://wvvw.ecoatominf.ru

[DnexTpoHHbIN pecypc]:

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

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

[DnexrponHsIit pecypce]: http://asip.ru

[DnexTpoHHbIH pecypc]:

http://ru.wikipedia.org/\\iki/BHpvC |DnekTpoHHbIit

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

[DneKTpOHHBIN pecypc]: http://ru.wikipedia.org/wiki/Oxpana OKpYXarolen cpebl
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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

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
00y4JaromMUMUCS WHIUBUAYAJIBHBIX 3a/IaHUH, TPOCKTOB, UCCIETOBAHUM.

Pe3yabTarsl 00y4yeHus
(ocBOeHHBbIE YMEHMHSl, YCBOCHHbIE 3HAHMS)

@opMbI U MeTOIbl KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHsI

- OCBOCHHE 3HAaHUW O COBPEMEHHOU
€CTECTBEHHOHAy4YHON KapTHHE MHpa U

3KCI’l€pI’I’ZHa}Z OYEHKA 6bINOJIHEHUA
KOHMPOJIbHbLX U npakmuqecmtxpa6om;

METO/Iax €CTECTBCHHBIX HayYK; Tecmuposanue;
3HAKOMCTBO C Haubosiee BaKHBIMU oughghepenyuposannvlil 3auem
UIeIMU u JIOCTH)KCHUSIMU

€CTECTBO3HAHHUA, OKa3aBITUMH

OIpCACIIAIOIICS BJIUAHHUEC Ha PA3BUTUC
TCXHUKHU U TCXHOHOFHﬁ;

- OBJIaACHUC YMCHUIMHU [IPUMCHATH
IMMOJIYYCHHBIC 3HAHHA IJId 00BSICHEHHS

3KCI’l€pn’ZHa}Z OYEHKA 6blNOJIHEHUA
KOHMPOJIbHbLX U npakmuqecmtxpa5om;

SIBIICHU U OKpY’Karolero MHpa, Tecmuposanue,
BOCITPUSITUSA uHpOpMALIUU oughepenyuposanuwviii 3auem
€CTECTBEHHOHAY4YHOI'O u

poeCCUOHAIBHO 3HAYUMOTO

COJIepKaHUS;

- pa3BuTHe HMHTEJUICKTyaJIbHBIX, OKcnepmmuas oyenka 6blNOIHeHUs.
TBOPYECKUX CHOCOOHOCTEMH u KOHMPOJILbHBIX U NPAKMUYEeCKUx pabom,
KPUTUYECKOTO  MBIIUJICHUS B XOJIe Tecmuposanue;

IMPOBCACHU A HpOCTeﬁHlPIX I/ICCJ'Ie,[[OBaHI/II\;I,

oughghepenyuposannvlil 3auem

aHalM3a  SBJIEHMM, BOCHPUATHUS U

UHTEPIIPETAIMA  €CTECTBEHHOHAYYHOU

uH(pOopMaluu;

- BOCHUTaHHE  YOEXJIEHHOCTH B DKCcnepmuas oyeHka 6blNOIHeHUs
BO3MOXKHOCTH  TIO3HaHMSI ~ 3aKOHHOM KOHMPOIbHBIX U NPAKMUYECKUX padoom,

MIPUPOABI U MCIOJIB30BAHUS TOCTUKEHUMN
€CTECTBEHHBIX HAyK JUIS  Pa3BUTHS
UBUIN3AIlMM U IIOBBIIICHUS KadeCTBa
JKU3HU;

Tecmuposanue;
ougpepenyuposanuvlil 3auem

- TNpPUMEHEHHE €CTEeCTBEHHOHAYYHBIX Drcnepmuas oyeHka 6blNoIHeHUs.
3HAHUHT B npodeccnoHaTbHON KOHMPOIbHBIX U NPAKMUYECKUX pabom,
JESTEIbHOCTH M TIOBCEIHEBHOUN KHU3HU Tecmuposanue;

TUTSt obecrieueHus 0€30macHOCTH ougpepenyuposannulil 3auem
KU3HEEATEILHOCTH; IPaMOTHOTO

HUCIIOJIB30BAHUA COBPEMEHHBIX

TEXHOJIOTHIA; OXpaHbI 3J10pPOBbBS,

OKPYKaIOIEeH Cpebl.
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