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oOpa3oBanus B o0iacTu xopeorpaduu, ¢ yd€ToM MpoPeCCHOHATBHOTO CTaHaapTa
[lenaror (memarormveckas ACATEIBHOCTH B JOIMIKOJIBHOM, HA4daJlbHOM OOIIEM,
OCHOBHOM 00meM, cpeaHemM oOmeM o0pa3oBaHuM) (BOCIUTATENb, YYUTENb),
YTBEPXKIAEHHBIM IIpUKa3oM MUHHCTEPCTBA Tpyla W COLUHUAIBHOW  3aIUTHI
Poccuiickoit @enepanuu ot «08» centsiopst 2015 r. Ne 613 4.

Pa3zpaboTuuk:

Copoxorsirmna JI.A., - npenonaBarenb MEAUKO — OHOJOTMYECKUX JUCUUIUINH
OI'AIIOY CIIK

Penensenr:

I'onoBko Cepreii HWNBaHoBWY, KaHAMAAT OHUOJIOTMYECKUX HAyK, CTaplIAd
npenojasarenb kadeapsl negaroruku U gusndeckoin Kynbtypel COD HUY «ben
['V»

PaGouast mporpamma paccmotpena Ha 3acenanuu 1K (ITporokon Nel ot
«30» aBrycra 2019 r.) u npusHana cootBercTBytomiei TpedoBanusim GI'OC CIIO
u yueOHoro muaHa creuuanbHocTd 44.02.03 Ilemaroruka JOMOJHUTEIHLHOTO
oOpa3oBaHus B 00acTu xopeorpaduu
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1. MACHOPT IMPOT'PAMMBI YUYEBHOM JJUCIUTLIMHBI

EcTecTBO3HAHHE

1.1. O61acTh NPUMEHEHUSI TPOTPaAMMbI

[IporpamMma yueOHOM TUCHUIUIMHBI SIBISIETCS YaCThIO MPUMEPHON OCHOBHOMU
npodeccuoHanbHON 00pa3oBaTebHONW TporpaMmbl B cooTBeTcTBUU ¢ PI'OC mo
cnenuansHoctu 44.02.03 Ilegarorvka MOMOJHUTENHFHOTO 00pa30BaHUS B 00JIacTH
xopeorpaduu

1.2. MecTo y4eOHOH AUCHUILIMHBI B CTPYKType OCHOBHOI mpogeccnoHaJbLHOI
o0pa3oBaTe/IbHOI TNPOrpaMMbI: JUCUUIUIMHA SBISETCA O0OS3aTENIbHOM YacThIO
00111e00pa30BaTeNIbHBIX JUCIUILIUH

1.3. Hean m 3agauM y4eOHOH IUCHUIUVIMHBI — TPeOOBAHHMS K pe3yJibTaTaM
OCBOCHMS YUeOHOI TNCIUIINHBI:
- OCBOCHME 3HAHHUM O COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHE MHpA U

METOJlaX ECTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoyiee BaXKHBIMH HJICIMH H
JOCTH)KCHUSMU €CTECTBO3HAHUS,  OKAa3aBIIMMHU OIPEACISIONIEE BIUSHUE HA
Pa3BUTHE TEXHUKHU U TEXHOJIOTUU;

- OBJIQJICHUE YMEHUSAMH NPUMEHATH TMOJyYEHHBIE 3HAHUS ISl OOBSICHEHUS
SBJICHUN OKPY>KaIOIIero MUpa, BOCIPHUATHS MHOOPMAIIMK €CTECTBEHHOHAYYHOIO H
poheCCHOHAIIEHO 3HAYMMOTO COACPIKAHMS;

- pa3BUTHUE HUHTEIUICKTYaJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTHUUYECKOTO
MBIIIUVIEHUS. B XOJI€ MPOBEACHUS TPOCTEHUINNX HMCCICAOBAHUN, aHAIN3A SIBIICHUM,
BOCIIPUSATHS U UHTEPIIPETAIIMU €CTECTBEHHOHAYYHOU nH(OopMauu;

- BOCIIUTAHUE YOCKICHHOCTH B BO3MOKHOCTH TO3HAHUS 3aKOHHOW MPUPOJIBI U
WCTIOJIb30BAHUS JIOCTUKCHUN €CTECTBEHHBIX HAyK Ui Pa3BUTHUA LMBHIM3ALUU U
TTOBBIIIICHUS KaueCTBA KU3HU;

- TpPUMEHEHHWE ECTECTBEHHOHAyYHBIX 3HAHWUM B  MPOQPECCHOHAIBHON
NEATEIbHOCTH WU IOBCEIHEBHOM JKHU3HM i1 oOecledeHuss Oe30IIacHOCTH
JKU3HEICATEIBHOCTH; TPAMOTHOTO MCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJOTHIA;

OXpaHbI 3JI0POBBS, OKPYKAIOIIEH CPEJIbI.
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1.4. PexomMeHayeMoe KOJMYECTBO YaCOB HA OCBOCHHE NPOrpamMMbl y4eOHOI

AUCHHUTITMHBI
MaKCHMaJIbHOM y4eOHOM Harpy3ku oOyuarornierocs 162 daca,
B TOM YHCIIE:

o0s13aTeNIbHON ayIUTOPHOM y4eOHOM Harpy3ku oOydarorierocst 108 gacos,

CaMOCTOSITeNIbHOM paboThl oOyuatomierocs 54 gaca.

2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YUEBHOM

JAUCHUITJINHBI
2.1. O0bem yueOHOH JUCHUNIMHBI K BU/bI Y4eOHOH padoThl

Bup yueOHoI padoThI

Oovem uacos

MaxkcumanbHasi yueOHasi HATPy3Ka (Bcero) 162
Oo0s13aTeIbHAS aYyAUTOPHAS y4eOHAsl HATPY3Ka (BCeEro) 108
B TOM YHCJIE:
TEOPETUYECKUE 84
71a00paTOPHBIE, MPAKTUYECKUE 3aHATHS (CEMHHAPBHI) 24
KypcoBasi paboTa (MpoeKT) (He npedycmompeHo) -
CamocrosiTeibHasA padboTa o0y4yawuerocs (Bcero) o4
B TOM YHCJIE:

caMocCTosITeNIbHas paboTa Haj KypcOBOM paboToOil (MPOEKTOM) -
(He npedycmompero)
OdopmileHre MPaKTUYECKHUX 3aJIaHUul 10
BrinosHeHne MHAMBUAYAIBHBIX 33IaHUN 44

Hmoeosas ammecmayus 6 chopme oughgepenyuposannozo 3auema




2.2. llpuMepHbBIH TeMaTHYECKHI IJIAH U COJlePKAHNE YUeOHOI TUCIIUIIINHbI

EcTecTBO3HAHHE

HaunMmeHoBaHMe pa3ieioB U
TeM

Copep:xaHue y4eOHOI0 MaTepHaJia, JIaopaTopHbIe H
NpaKTH4YecKHe paboThl, CAMOCTOATeIbHaAs padoTa

Oo0bem
4acoB

Yposens
OCBOCHUS

1

o0yuaomuxcsi, Kypcopasi padora (Ipoekr)
2

4

BBEJIEHUE. ECTECTBO3HAHUME KAK HAYKA

BBenenue.

Ecmecmeo3znanue
KaK HayKa

Conep:kanne yueOHOTo MaTepuajia

EcrecTBo3HanmMe kak Hayka. CBsi3b
€CTECTBO3HAHUS C MMPAKTHYECKOU JICATEIBHOCTHIO
YeJoBeKa. XapaKTepHble 0COOCHHOCTH
€CTECTBEHHOHAYYHOH e TEITbHOCTH.

ECTeCTBeHHOHay‘{HI)Ie METO/JbI MO3HAHUA, UX
BO3MOXHOCTHU U I'PaHUIbI IPUMCHHUMOCTH. O6H_II/IG u
YaCTHBIC MCTOAbLI UCCIICAOBAHUA B HAYKE.
9MHI/IpI/I‘leCKI/Ie H TCOPCTUIYCCKHUEC MCTO/bI
eCcTecTBO3HaHM. B3anMOCBsI3b METOIOB
HCCJICAOBAHUA ITPHUPOILI.

OTKpBITUS B €CTECTBO3ZHAHUU— OCHOBA IIporpecca
B TEXHHMKE W TEXHOJIOTUH IIPOU3BOJICTBA.

HcTopus pa3Butus TexHUKU. COBpeMEHHBIE
JOCTUKECHMS B TEXHUKE U IPOU3BOJICTBE.
[IepcniekTHBEI pa3BUTHS TEXHUKH U IPOU3BOJCTBA.
[Ipo6nema B3aMMOIEHCTBUSL €CTECTBEHHOMN U
HCKYCCTBEHHOMU cpefpl. buoHNKa- HOBOe
HaIlpaBJICHUE B TEXHUKE .

EnuHCTBO 3aKOHOB NMPUPOJIBI M COCTABA BEIIECTBA
BO Beenennoi. Makpomup, MUKPOMHD, MEramMup.
Macmradsl Beenennoii. Ctpoenue u pa3Butue
Bcenennon. Moaens pacmmpsronieiics Beenennoil.
[Tpoucxoxaenue u ctpoeHre COIHEYHON CUCTEMBI.
3emist — miaHeta CosiHeuHO# cuctembl. [Ipubopsr
TS A3YYEHUS Bcenennoii- TEJNECKOIIBI,
MHUKPOCKOIIBL.

5

AKTHYECCKUEC 3aHATUA
YnumMcsH KJIaCCI/I(])I/IIalOBaTI) H CUCTECMATU3HPOBATH

Konrpoannas paoora Ne 1 k pazaeay BBEJIEHUE

CamocrostensHast paboTa 00ydJaromuxcst
- 0TpabOTKa KOHCIIEKTOB JIEKITU

- BBIITOJIHEHHNE TBOPYECKNX 3a/1aHUH

- opopmIteHHE TIPAKTHYECKUX paboT
-II0JICOTOBKA COOOIIECHUH 1 MPE3CHTAIIMI

Pazpen 1. PUIHUKA-

Tema 1.1.
Mexanuka

Copep:kanne yueOHOro MaTepuajia

®dusuka — GyHIaMEHTAJbHASI HAYKA 0 PpUpoJe.
Kunemarnka. Mexannueckoe asmkenue. Crucrema
OTCYETa. Tpaexropus JIBUKCHUS. [1yTs.
Ilepememienne. PaBHOMEpHOE  NPSIMOJIMHENHOE
JIBUKECHUE. CkopocTs. OTHOCUTENBHOCTH
MEXaHUYECKOTO  JABW)KEHHA. 3aKOH  CIIOKEHUS
CKOPOCTEH. Cpennsis CKOPOCTh pu
HEpPaBHOMEPHOM JBUKECHHM. MrHoBeHHas
CKOpOCTh.  PaBHOyCKOpEHHOE  MPSAMOJMHENHOE
nBIkeHue. Y ckopenue. CB0OOIHOE TaieHUE Tell.




Jdunamuka. Macca u cuna. B3aumonencrBue Tell.
3akoHbl JuHaMUKH. CUJIBI B TPUPOJIE.

3aKOH BCEMUPHOTO TATOTEHUS.

3akoHbI cOXpaHeHMsI B MexaHuKe. IMmynbc Tena.
3aKkoH coXpaHEHUs UMITyJbca. PeakTuBHOE
nBuxkeHue. Mexannyeckasi pabora. MOITHOCTb.
Mexanunueckas 3Heprus. Kunernueckas sHEprusi.
Kunernueckas sneprus u padora. [loteHnuansnas
SHEPTHs B TPABUTALIMOHHOM T10JIe. 3aKOH
COXpaHEHUs MOJHOW MEXaHUYECKON YHEPTUU.

HpaKanecKHe 3aHATHSA
- I/Icc.nesza}me 3aBUCHUMOCTH CHJIbI TPCHUHA OT BECa
TeJa.

KoHTponbHBIE paboThI

CamocTosTenbHas padoTa 00yJarommxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIUit

- BBITIOJTHEHHE TBOPYECKHX 3aJaHHUIT

- oopMIIeHHE TIPAaKTUIECKUX padoT
-TIOJITOTOBKA COOOIICHUI M MPE3CHTAIHIA

Tema 1.2. Ocnoewt
MOIEKYIAPHOIL husuKku
U MepMOOUHAMUKU

Copep:kanne yueOHOT0 MaTepuaJia

1

Mouekyasipaas ¢pusuka. ATOMUCTUYECKAS] TEOPUS
cTpoeHusi BemectBa. HaOmioneHus W OMBITHI,

MOJITBEPIKTAOIITHIEC aTOMHO-MOJICKYJISIPHOE
CTpOeHHE BelecTBa. Macchl U pa3Mepbl MOJICKYI.
TemnoBoe JIBUOKCHUE YaCTHI] BEIIIECTBA.

BbpoyHoBckoe nuxenue. MneanbHblid

ra3. Temneparypa Kak Mepa cpejHell KHHETHYECKOU
SHEPIMM YacTULl. Y paBHEHUE COCTOSHUSA
UJIealbHOro ra3a. Moaenb )KUIAKOCTH.
[ToBepXHOCTHOE HATSKEHUE U CMAaYMBaHUE.
Kpucrannmnuecknue 1 aMopHbI€ BEILIECTBA.
Tepmoaunamuka. Buyrpennss sueprus. Pabota u
TEIJIO0T/1a4a KaK CocoObl H3MEHEHUs] BHYTPEHHEH
sHepruu. [1epBblil 3aKOH TEPMOIMHAMUKH.
TenoBble MAalIMHBI U UX IPUMEHEHHUE.

IIpakTHueckue 3aHATUS

KoHTposabHbIe paboThI

CamocrosrenbHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUH

- BBITIOJJTHCHHUEC TBOPUYCCKUX SaﬂaHI/Iﬁ

- ohopmIIeHHE TPAKTUIECKUX PaboT
-II0JI'OTOBKA COOOIEHUH M IIpe3eHTalni

Tema 1.3. Ocnoeut
IIeKMPOOUHAMUKU

Conep:xanue yuedOHOro MaTepuaja

1

JuiekTpocTaTHKa. B3anMozeicTBre 3apsyKeHHbBIX
TeN. DIEKTPUUECKUN 3apsi. 3aKOH

COXPAaHEHHUS NEKTPUUYECKOTO 3aps/ia. 3aKOH
Kynona. Dnektpocratnueckoe 1nosie, ero
OCHOBHBIE XapaKTEPUCTUKHU U CBSI3b MEX1Y HUMH.
IHocTossHHBIN TOK. I10CTOSHHBIN IIEKTPUUECKUI
Tok. Cuia Toka, HalpsKeHHe, JIeKTPUIECcKoe
conpoTuBiieHre. 3akoH Oma AJid yJacTKa
AJIEKTPUYECKOM LIETIH.

MarunuTHoe nose. MaraHutTHoe I0JIE U €ro
OCHOBHBIE XapaKTEPUCTUKH. J[efiCTBE MAarHUTHOTO
I10JI HA IIPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
DIIEKTpOABUTATENb. SIBICHNE 3JIEKTPOMAarHuTHOM
UHIYKIHH.




IIpakTHYeckue 3aHATHS
- COopka 3JIeKTprU4YecKoil nenu, u3MepeHue CUIbl
TOKA M HANIPSI2KEHHUS HA ee PA3JIMYHbIX YYACTKAX

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKLIUH

- BBITNIOJIHEHUE TBOPYECKUX 3aJaHUN

- oopMIIeHHE IPAaKTUIECKUX padoT
-IIOITOTOBKA COOOIICHUI M MPE3CHTAITHIHA

Tema 1.4.
Koneoanusa u éonnut

Copep:kanne yueOHOT0 MaTepuajia

1 | Mexannueckue Koe6anusi ¥ BoJHbI. CBOOOIHBIC
koseOanus. Ilepuon, yacrora u aMIIMTYAa
KoJiebaHui. ["'apMoHMUecKkue KoineOanus.
MexaHu4yecKue BOJIHBI U UX BUIBI.

3BYKOBBIE BOJIHBI. YIJIbTPa3BYKOBbIE BOJIHBI.
VYbTpa3ByK U €ro UCIOJIb30BaHUE B MEIULIMHE U
TEXHHKE.

DJIEKTPOMAarHMTHbIE KoJIeOaHUs U BOJIHBI.
CB0OOIHBIE NEKTPOMATHUTHBIE KOJIeOaHus.
KonebarenbHblit KOHTYp. DIEKTPOMAarHUTHOE MOJIE.
DNeKTpoMarHuTHeIe BOJIHBI. CKOPOCTH
AEKTPOMArHUTHBIX BOJIH.

CaeTtoBble BOJIHBI. Pa3BuTHe npencraBieHuii o
MIPUPOJIE CBETA. 3aKOHBI OTPAKEHUS U
npenomiieHus cBeta. Jlunzel. opMyna TOHKOU
JIMH3BI.

IIpakTuyeckue 3aHATHS

- U3ydenne kojie0aHU MATEMATHYECKOT O
MasiTHUKA.

- M3yyenne unreppepeHuun U 1uppaKkumuu cBera.

KoHTposbHbIe paboThI

CamocTosiTenbHas padota 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUH

- BBITIOJIHEHHE TBOPYECKUX 3aIaHHUI

- oopMIIeHHE TIPAaKTUIECKUX padoT
-[IOATOTOBKA COOOLICHHI U MPe3eHTALNN

Tema 1.5.
Dnemenmol Keanmogou
duzuxu

Conep:xanue yuedOHOro MaTepuajia

1 | KBanToBble cBoiicTBa cBeTa. KBaHTOBas rumoresa
[Mnanka. ®oTosnexTpuueckuit 3P hexT.

®uzuka aroma. Moaesn crpoenusi aroma. OnbIT
Pesepdopna. dusmka aTOMHOTO siipa U
areMeHTapHbIX YacTuil. COCcTaB U CTPOCHHUE
aTOMHOTO SIApA.

PagnoakTuBHOCTB. PaioakTUBHBIE U3ITYYEHUS U
MX BO3JECHCTBHUE HA )KUBBIC OPTaHU3MBIL.

IpakTuyeckue 3aHATHSA
Cemunap: 3Ha4eHue 10CTHAKEHHI (PU3NKH B
COBPEMEHHOM €CTEeCTBO3ZHAHUM

KonTpoabHas padoora Ne 2 k pazgeny ®U3UKA

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIIUH

- BBITIOJTHCHHUE TBOPYECCKUX SallaHI/Iﬁ

- ohopmIIeHHE PAKTUIECKUX PaboT
-II0JITOTOBKA COOOIIECHUH M IIpe3eHTauni

Pa3znen 2. XMMMUMA

Paznen 2.1. OBLIAS U HEOPTAHUYECKA A XUMUA

Beeoenue

Copep:kanne yueOHOTo MaTepuajia

1| Xumugeckas kapTuHA MUpa KaK COCTABHAs 9acTh
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.
Ponb XuMuM B )KU3HM COBPEMEHHOTO OOIIECTBA.




IIpuMeHeHHne TOCTUKEHUI COBPEMEHHON XMMUU B
IryMaHUTapHOH cepe nesTenbHOCTH 001IecTBa.
XUMHUECKOE COJIepKaHne YIeOHOU JUCIUTUINHBI
«EcTecTBO3HaHUE» IPU OCBOCHUH CIIELUAIBHOCTEN
CIIO counanbHO-3KOHOMHUYECKOTO U
IYMaHUTapHOro npoduiei npodeccnoHaabHOro
o0Opa3oBaHwUsl.

IIpakTraeckue 3aHATHS

KonTposabHbIe paboThI

CamocrostenbHast paboTa 00ydJaromuxcst

Tema 2.1.
OcHoéHble ROHAMUA U
3aKOHbL XUMUU

Cojaep:xanue y4eOHOr0 MaTepHaia

1 | peamer xumuu. BemectBo. AtoM. Mostekysia.
XHUMHYECKUH JIEMEHT U (POPMBI €T0
cymiectBoBaHusl. [IpocThie U ClI0KHbBIE BEIIECTBA.

HpaKTI/I‘IeCKI/Ie 3aHATHA

KoHTpoibHBIE pabOThI

CamocrosTenbHast paboTa 00yyaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIUit

- BBIITOJIHEHHE TBOPYECKUX 3aIaHUI

- opopmIteHHE TPAKTUYECKHX paboT
-TIOITOTOBKA COOOIICHUI M MPE3CHTAIHIA

Tema 2.2
Ilepuoouueckuii 3aKon
u Ilepuoouueckasn
cucmema XumMuyecKux

INIEMEHM 08
/. H. Menoeneesa

Coaep:xkanue y4e0HOIro MaTepuaJja

1| Orxpoitre Ilepuoaudeckoro 3aKoHa.
[leproanueckas cuctemMa XUMUYECKUX 3JIEMEHTOB
. . Menneneena.

3navenue [leproauyeckoro 3akoHa 1
[lepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa uis pa3sBUTHSI HAYKH U
MMOHMMAaHHUs XUMUYECKON KApTUHBI MUPA.

TIpakTrueckue 3aHsTUS

KonTponpHBIe paboThHI

CamocTosTenbHas padota 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUIt

- BBITIOJTHEHHE TBOPYECKHX 3aJaHHUI

- oopMIIeHHE TIPAaKTUIECKUX padoT
-TIOJITOTOBKA COOOIIEHUI M TPEe3eHTAINH

Tema 2.3
Cmpoenue sewecmea

Copep:kanue yueOHOro MaTepualjia

1 | KoBasieHTHAas CBSI3b: HETIOJISIPHAs U MOJIAPHAsL.
Nonunag cBa3b. KaToOHEBI 1 aHUOHBI.
Meraunueckas cBsi3b. BoiopoiHast CBsI3b.

TIpakTrueckue 3aHsTUS

KoHTposbHbIe paboThI

CamocrostenbHast paboTa 00ydJaromuxcst
- 0TpabOTKa KOHCIIEKTOB JIEKITU

- BBITIOJIHEHHE TBOPYECKUX 3a/IaHUI

- opopmIteHHE TIPAKTHYECKHUX paboT
-TIOJITOTOBKA COOOIIECHHUH U MPE3eHTAINN

Tema 2.4
Booa. Pacmeoput

Copep:kanue y4eOHOro MaTepualjia

1 | Bona B npupose, ObITY, TEXHUKE U HA
npou3BojicTBe. Dusznueckue U XUMUYECKUE
cBoiicTBa BoAbl. OnipecHEHUE BOJIbl. ArperaTHble
COCTOSIHUS BOJIbI U €€ TIePEX0/Ibl U3 OJHOTO
arperaTHoro COCTOSIHUS B IPYTO€.

HpaKTquCKI/Ie 3aHATHUA

KoHTponbHbBIE paboThI

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKLIUH

- BBITTOJIHEHHUE TBOPYECKUX 3aJaHHI

- ohopMIIeHHE MTPAKTHIECKUX PaboT
-IIOJITOTOBKA COOOIIECHUH M IIpe3eHTalni




Tema 2.5

Xumuueckue peakuuu

Conep:kanne yueOHOTo MaTepuajia

1 | TTonsiTre 0 XMMHUYECKOI peakuuu. Tumsl
XUMHUYECKHUX PEAKLUN.

CkopocTh peakuuu 1 (pakTopbl, OT KOTOPHIX OHA
3aBHUCHT.

IIpakTHueckue 3aHsITUs

KonTtponpHble paboThI

CamocrostensHast padoTa 00ydJaromnuxcst
- 0TpabOTKa KOHCIIEKTOB JIEKLIUH

- BBIITOJITHEHHUE TBOPYECKUX 3aJaHHI

- opopmIteHHE IPAKTUYECKHUX paboT
-IIOJITOTOBKA COOOIICHUN M MPE3CHTAIHIA

Tema 2.6
Knaccugpukayus
HeopzanuYvecKux
COCOUHEHUIL U UX

ceolicmea

Cojaep:xanue y4eOHOr0 MaTepuaJa

1| Okcupl, KMCIIOTBI, OCHOBAHMS, COJIH.

[Tonstue o rugponuse coneir. Cpena BOAHBIX
PacTBOPOB COJICi: KUCIas, HeUTpanbHas,
menouHas. Bomoponssiii mokaszarens pH pactBopa.

HﬁaKTI/I‘IeCKI/IC 331H$[TI/I$I
- Bonopoansiii nokasarens pH pacTsopa.
Omnpepnenenue pH pactBopa cosieid.

KoHTpoibHBIE pabOThI

CamocrostenbHast padoTa 00yUaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIUit

- BBIITOJIHEHHE TBOPYCCKUX 3aIaHUI

- opopmIteHHE IPAKTUYECKHX paboT
-TIOJITOTOBKA COOOIICHUI M MMPE3CHTAIHIA

Tema 2.7.
Memannwvt u
Hememaivl

Copep:kanue yueOHOro MaTepuajia

1 | O6ume dpusnyeckre ¥ XUMUIECKHE CBOWCTBA
METAJIJIOB.

OO011ast XapaKTepUCTHKA ITIaBHBIX HOATPYII
HEMETAJIJIOB HAa IPUMEPE TaJIOTEHOB.

Baxueiine coegMHEHU METAJUIOB U HEMETAJIJIOB B
MIPUPOJIE Y XO3SIICTBEHHOM JESITENIbHOCTH YEIOBEKA.

HpaKTI/I‘IeCKI/Ie 3aHATHA
- B3anmojelicTBre METAIIIIOB C pacTBOPaMU KHUCIIOT U
COJIEH.

KonTtpospHbie paboThI

CamocrosrenbHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUH

- BBITIOJTHEHHE TBOPYECKHX 3aJaHHUIT

- opopmIteHHE IPaKTHUECKHX paboT
-[IOATOTOBKA COOOLICHHI U Mpe3eHTALHN

Paznen 2.2. OPTAHUYECKAA XUMUA

Tema 2.8.

OcHoenbvle non0ceHun

meopuu cmpoenus
Op2anu4ecKux
coeounenui

Copep:kanne yueOHOTro MaTepuajia

1| MHoroo6pasme OpraHU4eCKUX COEIMHEHHIA.
[ToHsiTHE M30MEpUN.

IIpakTHueckue 3aHsITus

KoHTponbHbBIE paboThI

CamocrostenbHast paboTa 00ydJaromuxcst
- 0TpabOTKa KOHCIIEKTOB JIEKLIUH

- BBIIIOJIHEHHE TBOPYECKUX 3aIaHHUI

- opopmIIeHHE TIPAKTHYECKUX padoT
-II0JI'OTOBKA COOOIIECHUH M IIpe3eHTauni

Tema 2.9.
Yeneeooopoowt u ux
npupoomnsie
UCMOYHUKU

Conep:xanue yuedOHOro MaTepuaja

1| IlpenenbHble M HENMpEENbHBIE YIIEBOIOPOIBL.
Peakuust nonumepusanuu. IlpupoaHaeie HCTOUYHUKN
YTJI€BOIOPOOB. YTIIEBOAOPObI KAK OCHOBA
MEXKIYHAPOAHOI0 COTPYIHUYECTBA U BAXKHEUILINN
HUCTOYHHK (hopmupoBanus Oromkera PO,

HpaKTI/I‘IeCKI/Ie 3aHATHA

KoHTponbHbBIE paboThI
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CamocrostenbHast paboTa 00ydaromuxcst
- 0TpabOTKa KOHCIIEKTOB JICKIIUH

- BBIITOJIHEHHE TBOPYECKUX 3alaHHUI

- opopmIteHHE IPAKTUYECKHUX paboT
-IOJIFOTOBKA COOOIICHUN 1 MPE3CHTAIIMI

Tema 2.10.
Kucnopoocooepicawue
opzanuuecKue
eewecmea

Conep:kanne yueOHOTo MaTepuajia

1 | IlpencraBuTenu KUCIOPOACOACPIKAIIMX
OpPraHMYECKUX COCAMHEHUI: METUIIOBBIN U
STWJIOBBIA CIIUPTHI, TIUIEPUH, YKCYCHASI KUCIIOTA.
XKupsl Kak croxxHbIe 3QUPBL.

YTaeBobl: TII0K03a, KpaxMall, IeJUTI0JI03a.

IIpakTraeckue 3aHATHS

KonTtponpHble paboThI

CamocrosTenbHast paboTa 00ydaromuxcst
- 0TpabOTKa KOHCIIEKTOB JICKIIUH

- BBIIIOJIHEHHE TBOPYECKHX 3aJaHUIT

- opopmIteHHE IPAaKTUYECKHX paboT
-[IOATOTOBKA COOOLICHHI U MPe3eHTALNH

Tema 2.11.
A3omcoodeprcawue
opeanuueckue
COeOUHeHUA.
Honumepwi

Coaep:xkanue y4eOHOro MaTepuaJja

1 | AMunbl, aMuHOKHCIIOTEL, Oenku. CTpoeHue u
Oononorndeckasi pyHKIHsS OSIKOB.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

KoHTposbHbIe paboThI

CamocrosTenbHast padoTa 00yUaromuxcst
- 0TpabOTKa KOHCIIEKTOB JICKIHI

- BBITIOJJHCHHUEC TBOPUYCCKUX 3aﬂaHHﬁ

- ohopMIIeHHE TIPAKTHYECKUX paboT
-[IOATOTOBKA COOOMLICHMIT M IIPEe3CHTALIMI

Tema 2.12.
Xumusa u scuznn

Conep:kanne yueOHOTro MaTepualjia

1| Xumus n opranusm 4enosexa

XVMUYECKHUE JIEMEHTHI B OPIraHU3ME YEIIOBEKA.
Opranuyeckue 1 HEOpraHMYECKHUE BELIECTBA.
OCHOBHBIE )KU3HEHHO HEOOXOIMMbIE COSTUHEHHUS:
OeJIKH, yIIIeBOJbl, )KUPbl, BATAMUHBI. Y TJIEBOIBI —
IJIaBHBIN MCTOYHMK 2HEPruu opranusma. Pois
KHUPOB B OpraHu3Me. XO0JEeCTEPUH U €ro poJib B
3JI0pPOBbE YETIOBEKA.

MuHepanbHbIe BELIECTBA B MPOJAYKTaX MUTaHUS,
nuieBble 1o6aBku. COanaHCUPOBAaHHOE NMUTAHUE.

2 | Xumus B 0bITy. Bona. KauectBo Bosbl. Motomniue u
qucTAmue cpeactsa. [Ipasuna

0e30macHoil paboThI CO CpeCTBAMU OBITOBOM
XUMUHU.

H&aKTI/IquKI/Ie 3aHATHUS
- Xumus B 0bITy. KauectBo Bojibl. Mororiue u
YUCTAINUE CPEACTBA- CEMHUHAP

KonTtpomnsHbie paboThl
- KOHTpoJibHast pabota Ne 2 Tlo pasmeny Xumust

CamocrosTensHast paboTa 00ydJaromuxcst
- 0TpabOTKa KOHCIIEKTOB JIEKITU

- BBITIOJIHEHHE TBOPYECKUX 3aIaHHUI

- opopmIteHHE TIPAKTHYECKHUX paboT
-TIOJITOTOBKA COOOIIEHHUI U MPEe3eHTAINN

Pa3znen 3. BHUOJIOI'UA

Beeoenue.
buonocus —
COBOKYNHOCHb HAYK O

HCUBOI npupooe.
Memoowl nayunozo
NO3HAHUA 6 Ouo02UU

Copep:kanne yueOHOTro MaTepuajia

1 | )Kupas npupoa kak 00beKT U3ydeHHUs OHOJIOTUH.
Meroas!l ncciaen0BaHus )KUBOM MPUPOJIBI B
ouosnorun. OnpeneneHue KU3HU (C MPUBICUCHUEM
Marepuaia u3 pa3aeioB PU3NKK U XUMHH). Y POBHH
OpraHu3anuvu )KU3HU.

IIpakTraeckue 3aHATHS

KonTposabHbIe paboThI
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CamocrostenbHast paboTa 00ydaromuxcst
- 0TpabOTKa KOHCIIEKTOB JICKIIUH

- BBIITOJIHEHHE TBOPYECKUX 3a1aHHUI

- opopmIteHHE IPAKTUYECKHUX paboT
-IOJIFOTOBKA COOOIICHUN 1 MPE3CHTAIIMI

Tema 3.1.
Knemka

Conep:kanne yueOHOTo MaTepuajia

1

Hcropusi usyyenust kierku. OCHOBHbIE
MIOJIO’KEHMSI KIIETOYHOM Teopun. Knetka —
CTPYKTYpHO-(DYHKIIOHAJIbHAS (JIeMEHTapHAs)
€IMHULIA KU3HU.

Crpoenue knetku. [IpokapuoTsl U 3yKapuOThl —
HU3LIME U BBICIINE KIETOYHbIE OPraHU3MBI.
OcCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI KJIIETKH
sykapuot. Kierounoe spo.

@DyHKUMS s/ipa: XpaHEHHE, BOCIIPOU3BEACHUE U
nepeaya HacJlIeJCTBEHHOW nHpopmanuy,
peryysiiumsi XMuMU4eCKOW aKTUBHOCTH KJIETKH.
CrpykTypa 1 GyHKIHH XPOMOCOM. AYTOCOMBI U
10JIOBBIE XPOMOCOMBI.

Buosiornyeckoe 3HaueHHe XMMHYECKHX
3J1eMeHTOB KJieTkH. Heopranuueckue BelecTsa B
cocTaBe KJIeTKH. Posib BOJIbI KaK pacTBOPUTEIIS U
OCHOBHOT'O KOMIIOHEHTa BHYTPEHHEN CPeJIbl
OpPraHU3MOB. YTJIEBO/bI U JIUIH]IBI B KIIETKE.
CrpykTypa u 6uosnornyeckue GyHKINU OEITKOB.
CrpoeHue HyKJICOTUAOB U CTPYKTYypa
nonuaykieotuaubix nenerd JJHK u PHK, ATO.
Bupycs u 0akrepuodaru. Hexnerounoe
CTpOEHHE, KU3HEHHBIM IUKII ¥ €T0 3aBUCUMOCTh OT
KJIETOYHBIX (OpM KU3HHU. Bupycel — Bo30yuTenu
MH(DEKIMOHHBIX 3a001€BaHuil; TOHATHE 00
OHKOBHUpYcax. Bupyc uMmmyHoaeduunra yenoBexa
(BHY). IIpodunaxkruka BUY-undpexuuu.

HpaKTI/I‘ICCKI/Ie 3aHATUA

- HabmroieHne KJIeTOK pacTeHUN U AKUBOTHBIX TO]T
MMKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u ux
OITMCaHUE.

- CpaBHEHHE CTPOCHHMS KIJIETOK PACTEHHI U JKUBOTHBIX.

KonTtpospHble paboThI

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIIUH

- BBIITOJIHEHHE TBOPYECKUX 3alaHUI

- ohopmIIeHHE PAKTUIECKUX PaboT
-II0JITOTOBKA COOOIIECHUH M IIpe3eHTalni

Tema 3.2.
Opzanusm

Copep:kanne yueOHOTo MaTepuasia

1

Opranusm — eauHoe uesjoe. MHorooopasue
opranu3mMoB. OOMeH BEIeCTBOM M SHEPrHeH C
OKpYy’Karolen cpes1oil kak HeoOX0JUMOE YCIIOBUE
CYLIECTBOBAHMSI JKUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCTIPOM3BEACHUIO — OJ[HA U3
OCHOBHBIX 0COOEHHOCTEH KUBBIX OPraHU3MOB.
Jlenenue KJIETKH — OCHOBA POCTa, Pa3BUTHS U
Pa3MHOXKEHHS OPTaHU3MOB.

becnosnioe pasmuHoxkenue. IlosoBol mporecc u
[I0JIOBOE  pa3MHOXkeHHue. OIUIoA0TBOpEHUE, €ro
OHOJI0rMYecKoe 3HaYCHHE.
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[TonsiTe 06 MHAMBUAYATHEHOM (OHTOT€HE3),
AMOpPHOHAILHOM (3MOpHUOTEeHE3) U
MOCTIMOPHOHATBHOM Pa3BUTHH. HIUBUAYATBHOE
pa3BUTHE YEJIOBEKA M €r0 BO3MOKHBIC HAPYIIICHHUS.
OO0umue mpeacTaB/ieHHs O HACJEACTBEHHOCTH M
U3MEHYMBOCTH. ['eHeTHdyeckas TEPMHUHOJIOTHS U
CUMBOJIMKA.  3aKOHOMEpPHOCTH  HAacJIeIOBaHUS.
HacnenoBanue npusHakoB y denoBeka. [lonoBwie
xpoMocombl. CIIEIUIEHHOE ¢ TOJIOM HacjeJ0BaHHE.
HacnencTBeHnHbie 601€3HM Y€IOBEKa, X MPUYUHBI U
npodunaktuka. CoBpeMEHHBIC TPEICTABICHUS O
TeHE ¥ TEeHOME.

['eneTnyeckne 3aKOHOMEPHOCTH U3MEHUHUBOCTH.
Knaccudukanus ¢opm U3MEHIYUBOCTH.

Bnusinue mytareHOB Ha OpraHU3M 4YeJIOBEKa.
IIpeameT, 3a1a4u ¥ MeTO/IbI CeJIEKIIMH.
['eneTnveckne 3aKOHOMEPHOCTH CEJICKIIUU. Y YCHHE
H. W. BaBuiioBa o 1ieHTpax MHOrooopasust u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIA.
buortexHoMOTHSI, €€ TOCTHKECHUS, IEPCIICKTHBBI
pa3BUTHA.

HpaKTI/I‘IeCKI/Ie 3aHATHA

- Pemienue anemMeHTapHBIX T€HETUYECKUX 3a]1a4.

- AHaJIN3 U OLEHKA 3TUYECKUX aCHEKTOB Pa3BUTHS
HEKOTOPBIX MCCIIeTOBAHUN B OMOTEXHOJIOTHH.

- 'eHeTHUECKNE 3aKOHOMEPHOCTH CENEKIUH.
buorexHonorus, ee JOCTHKEHUS, IEPCTIEKTUBBI
pa3BUTHsL.- CEMUHAP

KoHTposabHbIe paboThI

CamocrosrenbHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUH

- BBITIOJTHCHHUEC TBOPUYCCKUX SaﬂaHI/Iﬁ

- opopmIteHHE IPaKTHUECKHX paboT
-[IOATOTOBKA COOOLICHHI U Mpe3eHTaLUH

Tema 3.3.
Buo

Conep:xanue yuedOHOro MaTepuaJja

1 | Dpoaronnonnass Teopus U €€ polb B
(opMHpPOBaHUN COBPEMEHHOM €CTeCTBEHHOHAYYHOM
KapThHbBl Mupa. Bun, ero kpurepuu. Ilomymsanums
KaKk CTPYKTypHas €IMHHLA BHUAA W DBOJIIOLUU.
Cunternyeckas  Teopus  osBomonun  (CTD).
JIBIOKyIME CHUIIBI JBOJIIOLMM B COOTBETCTBUM C
CTO.

Pesynbrats! 3Bommonnu. CoxpaHeHre MHOT000pa3us
BHJIOB KaK OCHOBA YCTOMYUBOTO

pa3BuTHs 6uocgepsl. [IpuarHbI BBIMHUpPaHUS BUOB.
buonoruueckuii nmporpecc 1 OMOIOrMUECKUN
perpecc.

I'mnore3bl NMPOMCXOKACHUS KU3HU. Y CIOKHEHHUE
KUBBIX OpraHu3MOB Ha 3emie B Ipolecce
SBOJIOIHANA. AHTPOIIOI€HE3 U €r0 3aKOHOMEPHOCTH.

Joka3zareiabcTBa poOACTBA YyeJI0BeKa c
MJICKONTMTAKIIMMH KMBOTHBIMH. DKOJIOTHUECKHUE
(baxTopsl aHTPOIIOreHEe3a: YCIIOKHEHUE

MONYJALIMOHHON CTPYKTYpbl BHJIa, HW3TFOTOBJICHHE
OopyIuil TpyAa, NEpPEeXoJ OT PpacTUTEIbHOIO K
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CMEIIaHHOMY THUNY MHUTaHUSs, UCIIOIb30BAHUE OTHSI.
[losiBeHHe  MBICIMTENBHOM  NEATEIBHOCTH U
YIEHOPAa31eIbHON peun. [Ipoucxoxaenue
YeJIOBEUYECKHX pac.

IIpaKTquCKHe3aHﬂTHH

- Onucanue ocobeii Buaa 1o MOp(HOIOrHIecKoOMy
KPUTEPHUIO.

- AHanu3 U OLIEHKA Pa3IMYHBIX TUIIOTE3
MIPOUCXOXKACHUS )KU3HU.

- AHanu3 U OLIEHKA Pa3IMYHBIX TUIIOTE3
IIPOUCXOXKACHHUSI YEJIOBEKA.

KoHTponbHBIE paboThI

CamocrosrenbHas paboTa 00ydaromuXCs
- 0TpabOTKa KOHCIIEKTOB JIEKLIUH

- BBITIIOJIHEHHE TBOPYECKUX 3aTaHHI

- oopMIIeHHE TIPAaKTUIECKUX padoT
-TIOJITOTOBKA COOOIICHHUI M MPE3CHTAIHIA

Tema 3.4.
IKocucmemut

Copep:kanne yueOHOT0 MaTepuaJia

1 | Ipeamer 1 3a7a4m 3KOJIOTHN: yIeHHUE 00
9KOJIOTUYECKHX (DAKTOpax, ydeHUE O cOO0IIecTBax
OpraHu3MoB, yueHue o 6uocdepe.

Dkonorndyeckue HakTopbl, OCOOCHHOCTH UX
BO3JICHCTBUS. DKOJIOTHMYECKask XapaKTePUCTHKA
Buza. [lorstue 06 skomorndeckux cucremax. Llenm
MUTaHUs, TpoPUUECKHUEe YPOBHHU.

buoreoneHos kak 3xocucTema.

buochepa — riodanbHasi 3KocUcTeMa. Y4eHUE
B. U. Bepnanckoro o Ouocdepe. Ponb XKUBBIX
OpraHu3MOB B ouocdepe. buomacca.
buonoruueckuit  kpyroBopor (Ha  mpuMepe
KpyroBopoTa yriiepoaa). OCHOBHBIE HarpaBlICHUS
BO3JICUCTBUS YelloBeka Ha Ouocdepy.
Tpanchopmaiiys ecTeCTBEHHBIX SKOJTOTHIECKIX
cucteM. OcOOEHHOCTH arpo3KOCUCTEM
(arpo1eHo30B).

IIpakTHueckue 3aHATUS

- CocTaBiieHHE CXEM Iepeaun BEeIIECTB U SHEPTUHU
(ueneii muTaHus).

- CpaBHUTENBHAS XapAKTEPUCTHKA TPUPOTHBIX
SKOCUCTEM U arpo3KOCUCTEM CBOEH MECTHOCTH.

- AHanu3 U OlLIEHKA MOCIEACTBHI COOCTBEHHOM
JIEATEIIbHOCTH B OKPYXKAIOIIEH cpejie,

KonTtpomnsHbie paboThl
- KOHTpoJbHAs pabora Ne 3 o pasneny buosorus

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUi

- BBITIOJTHCHUE TBOPYCCKUX 3aJaHUN

- ohopmIIeHHE PAKTUIECKUX PaboT
-IIOJICOTOBKA COOOIIECHUH 1 MPE3CHTAIIMI

JuddepeHunpoBaHHbIi 3a4eT

2

HUTOro

162

Jis XapaKTepUCTUKU YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIelyIoue 0003HaueHuUs:
1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIIOIHEHUE IEATEILHOCTH 110 00pa3Iily, MHCTPYKLHUU WU IO/ PYKOBOJCTBOM)

3. — MNPOAYKTHBHBIA (TJIAHUPOBAHHWE M CaMOCTOSITENILHOE BBINIOJIHEHUE JIE€ATEIbHOCTH, pEIIeHHe

MPOOJIEMHBIX 33]71a4)
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHON JUCIUTLIINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus mporpaMMbl AUCIUIUIMHBI TpeOyeT HAIMYUsl yueOHOTO KaOuHeTa
EcTtecTBO3HaHUS

O6opynoBanue yueOHOro kKabUHeTa:

—pa60qu MCCTa 110 KOJIMYCCTBY O6y‘IaI'OHlI/IXC}I

-pabodee MecTo Mpero1aBaTes

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

-HarJsiaHbIC mocoousi: ACMOHCTPAIMMOHHBIC IIJIaKaTbl, MOZICJIH, pa3HaTOQHBIﬁ

MaTepHuar, COOPHUKU MPAKTUYECKUX PadoT;

-BUJICOTEKA MO KYpCY;

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

TexHuueckue CpCaACTBa O6y‘I€HI/I$IZ

- KOMIIBIOTCP, MYJIbTUMEANA KOMIIJICKC, MHTCPAKTHBHAA 1OCKA

3.2. UudopmanuonHoe odecnevyenne o0yueHmst
IlepeyeHb peKoOMeHaYeMBbIX

JTOMOJTHUTEIbHOU JIUTEPATYPbI

OcHOBHBIC MCTOYHUKH:

Y4eOHbIX M3JaHUM,

HNuTepHeT-pecypcos,

Ne Haumenosanue ABTOp 3marenscTBO, TON
U3JIaHUS

OU 1 | ®usuka. Yueonuk qug 10 ki1 Msxkumes I'.51. M.: Ilpocsemenue, 2015.
byxosues b.b.
Corckuii H.H.

OU 2 | ®uzuka. Yuebnuk mis 11 . Mskuies I'. 5. M.: IIpoceemenne, 2015.
byxosues b.b.

OU 3 | Xumus. 10 k. I"a6puensa O.C. M.: Tlpoceenienue, 2016.

ON 4 | Xumus. 11 ki I"abpuensn O.C. M.: [Ipocsemienue, 2016.

OUN 5 | EcTecTBO3HAHUE U OCHOBBI ITerpocoBa P.A., NznarensctBO «Ipodar»

DKOJIOTHH. I"onos B.II. u np. 2016.
OU 6 | O6mias OnoJioruss Y4eOHHK Koncranturos B.M., | OULIl «Akagemus»; 2015

Pe3zanos A.l'.,
®daneena E.O.
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I[OHOJIHHTCJILHBIE HNCTOYHUKHU .

Ne HaumenoBanune ABTOp M3 narensctso, rox
W3IaHUS

AN 1 | Konuenuuu COBpeEMEHHOTO ['openos A,A. M.: BJIAZIOC, 2016 1.
€CTECTBO3HAHHUS: Y4. TIOCOOHE ISt
BY30B

AN 2 | Konuenmus COBpEMEHHOTO [Tox pen. Cambiruna | PoctoB H/II, «MapT»,
€CTECTBO3HAHMS : y4. TOCOOHE C.H. 2015 .

AN 3 | Konuenuuu cOBpeMEHHOTO ITon pen. B.H. M.: KOHUTHU-TAHA,
€CTECTBO3HAHUSA: Y. JJIsI BYy30B JlaBprHEHKO 2014 r

AN 4 | KoHuenuuu cOBpeMEHHOTO Ceprees C.B., Crapsiit Ockon, OOO
€CTECTBO3HAHMS: yU. TTOcOOHue Cxuptnamze A.I' u «THT», 2015 .

ap.

AN 5 | EcrectBoznanue 10 ki1.- yued. mis ITox pen. M.: IIpoceemenne, 2016
00111e00p. yUpeKIeHUI Anekcammnou IO, | 1.

JAN6 | EcrectBoznanue 11 .- yueb. mist [Tox pen. M.: [Ipocsemenue, 2015
00meoop. Yupexnenui, U 1 Anexcammnaon N1.JO. |r.

AN 7 | EcrectBoznanue 11 i.- yueb. mist [Tox pen. M.: IIpocsemenue, 2015
00meo6p. Yupexnenuid, Y 2 Anexcamuaon 1.JO. |r

AN 8 | ®uzuka. 10 ki1.: YueOHUK A1 KacwsinoB B.A. M.: [Ipoceemenne, 2015.
0011e00pa3oBaTeIbHbIX Y4eOHBIX
3aBEJICHUM.

AN 9 | ®usuka. 11 xi1.: YueOHUK 111 KacpesaoB B.A. M: IlpocBenienue., 2015.
0011e00pa3oBaTeIbHbIX Y4€OHbIX
3aBEICHUN
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10 rymanutapHoro npoduns. 10, 11 | Jlorunosa I'.I1.

KIJI.

HNurepuer-pecypesnt (U-P)
[DnexTponHslii pecype]: htip://delta-grup.ru/bibliol
[ Dnexrponnslii pecypc]: http://wvvw.ecoatominf.ru

1.

2.
3.

4.

oo

[D7eKTpOHHBIH pecypc]:

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

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

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

[2nexTpoHHbIH pecypc]:

http://ru.wikipedia.org/\\iki/BHpvc |9nekTpoHHBI#t

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

[DneKTpOHHBIN pecypc]: http://ru.wikipedia.org/wiki/Oxpana OKpYarouen cpebl
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http://www.berl.ru/article
http://ru.wikipedia.org/wiki/Oxpaнa

4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUW S YUYEBHOU

JACHUTILIAHBI

Kontpois ®W oOmeHka pe3ylbTaToB OCBOEHUS  Y4€OHOM  JAMCIMIUIMHBI
OCYUIIECTBJISICTCS. TPErojaBareiieM B MPOIECCe TMPOBEICHUS MPAKTUYECKHUX

3aHATHA M J1aOOpaTOpHBIX pabdoT,

TCCTUPOBAHMH,

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

a TaKKC BBIIIOJIHCHUS

Pe3ysabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMHSl, YCBOCHHbIE 3HAHMS)

@opMbI U MeTOIbl KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHsI

- OCBOCHHE 3HAaHUW O COBPEMEHHOU
€CTECTBEHHOHAy4YHON KapTHHE MHpa U

MeTomax €CTECTBEHHBIX HayK;
3HAaKOMCTBO € Haubojee Ba)KHLIMH
HIesIMHU U JOCTHIKEHUSIMH
€CTECTBO3HAHUS, O0Ka3aBIIMMH

OIpCACIIAIOIICS BJIUAHHUEC Ha PA3BUTUC
TCXHUKHU U TCXHOHOFHﬁ;

DKCcnepmuas OYeHKa GblNOIHEHUS]
KOHMPOIbHBIX U NPAKMUYECKUX pabom,
Tecmuposanue;
oughghepenyuposannvlil 3auem

- OBJIaACHUC YMCHUIMHU [IPUMCHATH
IMMOJIYYCHHBIC 3HAHHA IJId 00BSICHEHHS

3KCI’Z€p7’I’lHCl}l OYEHKA 6blNOJIHEHUA
KOHMPOJIbHbLX U npakmuqecmtxpa5om;

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

poeCCUOHAIBHO 3HAYUMOTO

COJIepKaHUS;

- pa3BuTHe HMHTEJUICKTyaJIbHBIX, OKcnepmmuas oyenka 6blNOIHeHUs.
TBOPYECKUX CHOCOOHOCTEMH u KOHMPOJILbHBIX U NPAKMUYEeCKUx pabom,

KPUTHYECKOTO  MBIIUIEHUS B XOJ€
IIPOBEJEHUS NPOCTEUILINX UCCIIEN0BAHUM,
aHalM3a  SBJIEHMM, BOCHPUATHUS U
UHTEPIPETALIMA  €CTECTBEHHOHAYYHOU
uH(pOopMaluu;

Tecmuposanue;
oughghepenyuposannvlil 3auem

- BOCIIUTAHHUC Y6C)KI[CHHOCTI/I B
BO3MOXHOCTH IIO3HAaHUsA 3aKOHHOH
npupoabl U UCIIOJIb30BAHUA ,I[OCTI/I)KGHI/Iﬁ
€CTCCTBCHHBIX HayK JJIsL pPa3sBUTHA
OUBHUJIN3allUK MW IIOBBIIICHHA Kady€CTBa

DKcnepmuas oyeHKa 6blNoIHeHUs.
KOHMPONILHBIX U NPAKMUYECKUXx pabom,
Tecmuposanue;
ougpepenyuposanuvlil 3auem

JKU3HHU,

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

TUTSt obecrieueHus 0e30MacHOCTH ougpepenyuposannulil 3auem
KU3HEEATEILHOCTH; IPaMOTHOTO

HUCIIOJIB30BAHUA COBPEMEHHBIX

TEXHOJIOTHIA; OXpaHbI 3J10pPOBbBS,

OKPYKaIOIEeH Cpebl.
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