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1. MACHOPT IMPOT'PAMMBI YUYEBHOM JJUCIUTLIMHBI

EcTecTBO3HAHHE

1.1. O61acTh NPUMEHEHUsSI TMPOTrPaAMMbI

[IporpamMma yueOHOM TUCHUIUIMHBI SIBISIETCS YaCThIO MPUMEPHON OCHOBHOMU
npodeccruonanbsHOi 00pa3oBaTebHONW MporpaMMbl B cooTBeTcTBUU ¢ PI'OC 1o
cneruanbHocTH 49.02.02 AnantuBHas pu3udecKas KyiabTypa

1.2. MecTo y4eOHOH AUCHUILIMHBI B CTPYKType OCHOBHOH NpodeccHOHATbHON
o0pa3oBaTeJIbHOM MPOrpaMMbl: JUCHUIUIMHA SIBJISIETCS 0053aTEIbHON YacCThbIO
00111e00pa30BaTeIbHbIX TUCIUIUINH

1.3. Hean m 3agauM y4eOHOH IMCHUIUIMHBI — TPeOOBAHHMS K pe3yJibTaTaM
OCBOCHMS YUeOHOI TUCHUIINHBI:
- OCBOCHHE 3HAaHUW O COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHE MuUpa U

METOJIaX E€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoJiee BAXXHBIMU HACSIMU U
JIOCTUKEHUSIMU E€CTECTBO3HAHUS, OKa3aBUIMMH OIpPECIoNIee BIMUSHUE Ha
pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

- OBJAJCHUE YMCHUSMH TPUMEHSTH IOJYyUYCHHBbIC 3HAHUSA A OOBSICHEHUS
SIBJICHUHN OKPY>KaIOIIero MUpa, BOCIIPUATHS HH(POPMAIIMU €CTeCTBEHHOHAYYHOTO
U TpodeCCHOHATILHO 3HAYMMOTO COJICPIKAHMS;

- pa3BUTUE HHTEJUICKTYaJIbHBIX, TBOPYECKUX CIOCOOHOCTEM M KPUTHYECKOIO
MBIIIUIEHUS B XOJ€ TIPOBEJACHUS MPOCTEUIIINX UCCIICAOBAHUN, aHAIN3a SABJICHUU,
BOCIIPUSTHS U UHTEPIIPETALUA €CTECTBEHHOHAYYHOU MH(pOopMauu;

- BOCITUTAHHE YOEKICHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHHOM MPHUPOJBI U
MCTOJIb30BaHUs JOCTHUKEHUI €CTECTBEHHBIX HAYK JJIsl pa3BUTHUS [TUBWIIM3AIUN U
MTOBBIIICHHS Ka4eCTBA KU3HHU;

- TPUMEHEHHE ECTECTBEHHOHAyYHBIX 3HAaHUKW B  MpodeccHoHaTbHOM
NEATEILHOCTH W IOBCEIHEBHON JKH3HHM JUII OOecIeueHHusT Oe30IacHOCTH
KU3ZHEJEATEIbHOCTU, TPAMOTHOTO HCIMOJB30BAHUS COBPEMEHHBIX TEXHOJIOTHIA;

OXpaHbI 3/I0POBBS, OKPY>KAIOIIEH CPEIbI.



1.4. PexomMeHayeMoe KOJMYECTBO YaCOB HA OCBOCHHE NPOrpamMMbl y4eOHOI

AUCHHUTIIMHBI
MaKCHMaJIbHOM y4eOHOM Harpy3ku oOyuarorierocs 158 gaca,
B TOM YHCIIE:

o0s13aTeNIbHON ayIUTOPHOM y4eOHOM Harpy3ku oOydarorierocst 108 gacos,

caMOCTOsITeIbHOM paboThl obyuatomerocs 50 vacos.

2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YUEBHOM

JAUCHUITJINHBI
2.1. O0bem yueOHOM TUCHUIJIMHBI U BUbI Y4eOHOH padoThl

Bup yueOHoI padoThI Oovem uacos
MaxkcumasbHasi yueOHast HArpy3Ka (Bcero) 158
Oo0s13aTeIbHAS aYAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero) 108
B TOM YHCJIE:
TEOPETUYECKUE 84
71a00paTOPHBIE, MPAKTUYECKUE 3aHATHS (CEMHHAPBHI) 24
KypcoBasi paboTa (MpoeKT) (He npedycmompeHo) -
CamocrosiTeibHasA padboTa o0y4yawuerocs (Bcero) 50
B TOM YHCJIE:

caMoCToOsITeNIbHas paboTa HajJ KypcoBOM paboToOl (IMPOEKTOM) -
(He npedycmompero)
OdopmileHre MPaKTUYECKHUX 3aJIaHUul 10
BrInosHeHne MHANMBUAYAIBHBIX 3aaHUN 40
Hmozosas ammecmayus 6 chopme ouggepenyuposannozo 3auema




2.2. IlpuMepHBIHA TeMATHYECKHI IJIAH U COJlePKAHNE YUeOHO JUCIUILUTHHbBI

EcTecTBO3HAHHE

HaunMmeHoBaHMe pa3ieioB U Copep:xaHue y4eOHOI0 MaTepHaJia, JIaopaTopHbIe H O0bem Yposens
TEM MNPAKTUYCCKUE paﬁOTLI, caMocCToATC/IbHAsA paﬁoTa yacoB O0CBOCHUHA
o0yuaomuxcsi, Kypcopasi padora (Ipoekr)
1 2 3 4
Pazgen 1. DOU3UKA
Conep:kanne yueOHOTo MaTepuajia
BoeleHme 1 | dusuka — QyngamenTanbHas HayKa O IPHPOJIE. 1
BeJAeHU o
EcrecTtBeHHOHAY4YHBI METO/I IO3HAHHUS, €TO 1
BO3MOXHOCTU U I'PaHUALBI IPUMEHUMOCTH.
EnuHCTBO 3aKOHOB MPUPOJIBI U COCTABA BEILIECTBA
BO Bcenennoit. OTKpbITHS B pU3UKE — OCHOBA
porpecca B TEXHUKE U TEXHOJIOTUX IPOU3BOACTBA.
IIpakTrueckue 3aHsATUS
KoHTponbHBIE pabOThI
CamocrosTenbHas paboTa 00yJarOMIHIXCs 2
- 0TpabOTKa KOHCIIEKTOB JIEKIUi
- BBITIOJJHCHUEC TBOPUYCCKUX 3aﬂaHHﬁ
- oopMIIeHHE TIPAaKTUIECKUX padoT
-IOITOTOBKA COOOIICHUI M MMPE3CHTAIHIA
Copep:kanne yueOHOT0 MaTepuaJia
Tema 1.1. 1 | Kunematuka. Mexanudeckoe aprkenue. Cucrema
Mexanuka orcuera. TpaekTopust IBUKCHMUS.
[IyTs. IIepememnieHue. PaBrnomepHOE 11 2
MPsIMOJIMHEIHOE JIBUKECHUE. CxopocTb.
OTHOCHUTENBHOCTh ~ MEXAHMYECKOIO0  JIBUYKEHHS.
3akoH cinoxeHus ckopoctedl. CpenHsisi CKOpPOCTh
NP  HEPAaBHOMEPHOM JBWKEHMH. MrHOBEHHas
CKOpOCTh.  PaBHOyCKOpEHHOE  MPAMOJIMHEIHOE
nBuxkeHue. Yckopenue. CBoOOAHOE NajIeHHe Tell.
Jnnamuka. Macca u cuna. B3auMojaerncTBue Tell.
3akoHbl fuHaMUKU. CUJIbI B IPUPO/IE.
3aKOH BCEMUPHOTO TATOTEHUS.
3aKoHBI COXpaHEHMs B MexaHuke. MiMiynbce Tena.
3aKOH COXpaHEHHs UMITYJIbCA.
PeaktuBHOE ABMKEeHHE. MexaHuveckas paboTa.
MomHocTs. Mexannyeckas JHEeprusl.
Kunernueckas sneprusi. Kunernueckas sHeprust u
pabora. [loTennnansHas sHEpTUs B
TPAaBUTALMOHHOM T0JI€. 3aKOH COXPAaHEHUS MOJTHOU
MEXaHNYECKON YHEPTHUN.
HpaKTI/ILIeCKI/IG 3aHATHUA
- UccnenoBanne 3aBUCMMOCTH CUJIBI TPEHHS OT Beca 1
Tena.
- «CpaBHeHUE 0COOCHHOCTEH Pa3IHMYHbIX CHII B 1
IIPUPOJEN
KOHTpOJ’ILHHC pa6OTI)I
CamocrosrenbHas paboTa 00ydJaromuxcs 2
- 0TpabO0TKa KOHCIIEKTOB JICKITHI
- BBITIIOJIHCHHUE TBOPUYCCKUX 3a,ﬂaHI/Iﬁ
- ohopmIIeHHE PAKTUIECKUX PaboT
-IIOITOTOBKA COOONICHUIA U MPE3CHTAIHIA
Conep:kanne yueOHOro MaTepuajia
1 | Monekynspnas ¢pusuka. ATOMACTHYECKAs TEOPHs
cTpoeHwus BemecTBa. HabmoneHus u 9 2




Tema 1.2. Ocnoewt
MONEKYIAPHOU u3uKu
U MepmMOOUHAMUKU

OTBITHI, MMOJTBEPKAAOIINE ATOMHO-MOJIEKYJISIPHOE
CTpOeHHeE BelecTBa. Macchl U pa3Mepbl

MoJieKyIl. TenaoBoe IBUKEHHUE YACTHUIl BELIECTBA.
BbpoyHnosckoe neuxenue. MneanbHblii

ra3. TemnepaTrypa kak Mepa cpeaHell KHHETHYECKON
SHEPTUU YaCTUIl. Y paBHEHUE COCTOSHHUS
UJIeaIbHOTO Ta3a. MoJienb )KUAKOCTH.
[ToBepXHOCTHOE HATSXKEHUE U CMayHBaHHE.
Kpucrannuieckue u amop(HBIC BEIIECTBA.
Tepmonunamuka. Buytpennss sueprus. Pabora u
TEIJI00TJa4a KaK CiocoObl MU3BMEHEHUsI BHYTPEHHEHN
sHepruu. [IepBblii 3aK0H TEPMOAMHAMUKH.
TernoBble MAaIMHBI U UX TPUMEHEHUE.

Hf/)IaKTI/Iqe(:KHe 3aHATHSA .
- VICTIOJIb30BaHUC (1)I/ISI/IIICCKI/IX CBOMCTB BCIICCTB B
TEXHUKC

KoHTpoibHBIE pabOThI

CamocrostenbHast padoTa 00yUaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIUit

- BBIITOJIHEHHE TBOPYCCKUX 3aIaHUI

- opopmIteHHE TPAKTUYECKHUX paboT
-TIOJITOTOBKA COOOIICHUI M MPE3CHTAIHIA

Tema 1.3. Ocnoewt
IIEKMPOOUHAMUKU

Copep:kanue yueOHOro MaTepuajia

1 | Dnexrpocraruka. BzaumoseiicTBre 3apskeHHBIX
TeN. DIEKTPUUECKUN 3apsj. 3aKOH

COXPaHEHMs NIEKTPUUYECKOr0 3apsijia. 3aKOH
Kynona. Dnexkrpocraruueckoe mnosie, ero
OCHOBHBIC XapaKTEPUCTUKHU U CBSA3b MEXy HUMH.
[TocTostHHBIM TOK. [IOCTOSTHHBIN 3JIEKTPUYECKUN
ToK. Cuita ToKa, HallpsHKEHUE, JIEKTPUIECKOe
cornpotusiieHue. 3akoH Oma Juist ydacTka
ANEKTPUYECKON LIEIIH.

MarnuTtHoe nose. MaraHuTHoE 10JI€ U €ro
OCHOBHBIE XapaKTEPUCTHKU. J[eliCTBUE MArHUTHOTO
T10JI Ha TIPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
OneKTpoaBUrarensb. SIBjIeHNEe AMEKTPOMarHUTHOU
WHIYKIHH.

11

HpaKTI/I‘ICCKI/Ie 3aHATHA

- COopKa 2NEKTPUUYECKOM 11NN, U3MEPEHNE CUIIbI TOKA U
HaMpsDKEHUS Ha €€ Pa3jIMYHbIX y4acTKax

- «CriocoOBI TOTYYEeHHUS DIIEKTPOIHEPT U, BOZMOKHOCTH
9HEProcOEpeKEHNUS B TOBCETHEBHOM KUZHI»

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUi

- BEITIOJTHCHUE TBOPYCCKUX 3aJaHUN

- ohopmIIeHHE PAKTUIECKUX PaboT
-IIOJICOTOBKA COOOIIEHUH 1 MPE3CHTAIIMI

Tema 1.4.
Koneoanus u eéonnwul

Copep:kanne yueOHOro MaTepuajia

1 | Mexannueckue kone6anus 1 BoaHbl. CBOOGOIHEIE
koseOanus. [lepuon, yacrora u aMIIMTYAa
Kosnebanuil. 'apMoHnYeckre KoeOaHusl.
MexaHuueckre BOJIHbI U UX BHUJIBI.

3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBBIE BOJIHBI.
VYbpTpa3ByK U €ro UCHOJIb30BaHUE B MENULIMHE U
TEXHHKE.

DeKTpOMarHuTHbIC KOJICOAHUS M BOJIHBI.
CB0OOHBIC AJICKTPOMArHUTHBIC KOJICOAHMS.




KonebarenbHblil KOHTYp. DIEKTPOMAarHUTHOE TIOJIE.
DneKTpOMarHuTHbIE BOJHBL. CKOPOCTh
3JEKTPOMArHUTHBIX BOJIH.

CaetoBble BOJHBI. PazButHe npeacraBieHui o
MPUPO/JIE CBETA. 3aKOHBI OTPAKEHUS U
npenomieHus cBera. JInuzpl. Dopmyrna TOHKOM
JIUH3BL.

-C

[IpakTuueckue 3aHATHS
- 3yuyenue konebaHuii MaTEMAaTHYECKOTO MAsITHHKA.

BETOBBIE BOJIHBI. M3yueHune unreppepeHunu u

TQpakIny CBETA.

KoHTponbHBIE paboThI

- Bb

CamocrosrenbHas paboTa 00ydaromuXCs
- 0TpabOTKa KOHCIIEKTOB JIEKLIUH

I[IIOJTHCHHUEC TBOPYCCKUX Ba,I[aHI/Iﬁ

- oopMIIeHHE TIPAaKTUIECKUX padoT
-TIOJITOTOBKA COOOIICHHUI M MPE3CHTAIHIA

Tema 1.5.
dnemenmul K6aHmogoll
dusuku

Copep:kanne yueOHOT0 MaTepuaJia

1

KBanrtoBrie cBoiicTBa cBeTa. KBanTOBasi runoresa
[Tnanka. ®oTosnexkrpuueckuii 3P hekr.

®usuka atoma. Monenu crpoenust atomMa. OnbIT
Pesepdopna. duzmka aTOMHOTO sijipa |
aneMeHTapHbIX yacTuil. COCcTaB U CTPOCHUE
aTOMHOTO si/1pa.

PaguoakTuBHOCTH. PaioakTUBHBIE M3ITy4YE€HUS U UX
BO3IIGI71CTBH€ Ha JXUBBIC OPIraHU3MBI.

IIpakTraeckue 3aHATHI

- FAIUOAKTUBHBIC U3TYUCHUSA U UX BO3I[GI\/JICTBI/I€ Ha
JKHUBBIC OpraHU3MbI- CEMUHAP

- «OI_ICHKa OIMIaCHOCTH paarOaKTHBHBIX HBJ’Iy‘leHHﬁ»

KonTponpHBIe paboTh

- Bb

CamocrosrenbHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUH

I[IIOJTHCHHUE TBOPUCCKUX Sa,I[aHI/Iﬁ

- oopMIICHHE IPAKTHYECKUX paboT
-IIOJTOTOBKA COOOIICHHI M TPEe3CHTAINH

Tema 1.6.
Bcenennas u ee
9801I0UUA

Copep:kanne yueOHOro MaTepuajia

1

Crpoenue u pa3sutue Beenennoit. Monens
pacuupsronercs BeeneHHoi.
[Tpoucxoxaenne CoMHEUHON CUCTEMBI.
CoBpemeHHas (pusudeckasi KapTHHA MUDA.

H]&aKTI/I‘ICCKI/IC 3aHATHUA

TpoeHue U pa3Butue Beenennont. IIpoucxoxnenue

COJIHEUYHOU CHCTEMEIL.

KontponpHas padora Ne 1 mo pazneny Ousnka

- Bb

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUi

IIIOJTHCHHUE TBOPUCCKUX 3a,ﬂaHI/Iﬁ

- ohopmIIeHHE PAKTUIECKUX PaboT
-IIOJICOTOBKA COOOIIECHUH 1 MPE3CHTAIIMI

Pa3zgen 2. XUMMUSI

Pazmen 2.1. OBLIAS U HEOPTAHUYECKA S XUMUA

Beeoenue

Copep:kanue y4eOHOro MaTepualjia

1

Xumuueckasi KapTUHAa MUpa KaK COCTaBHAs 4acThb
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpA.

Ponb XxuMuM B )KU3HH COBPEMEHHOTO OOIIECTBA.
[IpuMeHeHne TOCTHXKEHUI COBPEMEHHON XUMUU B
TyMaHUTapHOU cdepe AesITeNLHOCTH 00IIeCTRa.
XUMHYECKOE CofiepyKaHue YIeOHON JUCITUTIITMHBI
«EcTecTBO3HaHNEY NMPU OCBOCHUU CIIEIIMAIBHOCTEN




CIIO comnuanbHO-3KOHOMHYECKOI0 1
ryMaHUTapHOTo npoduie mpodeccnoHaIbHOTO
o0Opa3oBaHwUsl.

IIpakTraeckue 3aHATHS

KonTposbHbIe paboThI

CamocrosTensHast paboTa 00ydJaromuxcst
- 0TpabOTKa KOHCIIEKTOB JICKIIUH

- BBIITOJIHEHHE TBOPYECKUX 3alaHHUH

- opopmIleHHE IPAKTUYECKHUX paboT
-IOJICOTOBKA COOOIICHUN 1 MPE3CHTAIIMI

Tema 2.1.
OcHoéHble ROHAMUA U
3aKOHbL XUMUU

Cojaep:xanue y4eOHOr0 MaTepraJa

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

IIpakTHueckue 3aHsITUs

KonTtponpHble paboThI

CamocrostenbHast padoTa 00yUaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIUil

- BBIITOJIHEHHE TBOPYECKUX 3aIaHUI

- opopmIteHHE IPAKTUYECKHX paboT
-TIOJITOTOBKA COOOIICHUI M MPE3CHTAIHIA

Tema 2.2
Ilepuoouueckuii 3aKon
u Ilepuoouueckasn
cucmema XumMuyecKux

971eMeHM 08
M. U. Menoeneesa

Coaep:xkanue ya4eOHOIro MaTepuaJja

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

3navenue [leproauyeckoro 3akoHa 1
[lepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa [y pa3sBUTHsI HAYKH U
IMOHMMAaHHUs XUMHUYECKON KApTUHBI MUPA.

TIpakTrueckue 3aHsTUS

KonTponpHBIe paboThI

CamocTosTenbHas padota 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUIt

- BBITIOJTHEHHE TBOPYECKHX 3aaHHUI

- opopMIIeHHE TIPAaKTUIECKUX padoT
-TIOJITOTOBKA COOOIIEHUI M TPEe3ESHTAINH

Tema 2.3
Cmpoenue sewecmea

Copep:kanne yueOHOTo MaTepualjia

1 | KoBasieHTHAas CBSI3b: HETIOJISIPHAs U MOJIAPHAsL.
Nonunag cBa3b. KaTOHBI 1 aHUOHBI.
Meraunueckas cBsi3b. BoopoiHas CBsI3b.

IIpakTHueckue 3aHsITUs

KoHTposbHbIe paboThI

CamocTosTenbHas padota 00yJarommxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUH

- BBIIIOJIHEHHE TBOPYECKUX 3aIaHHUI

- opopmIIeHHE TIPAKTHYECKUX padoT
-II0JI'OTOBKA COOOIIECHUH M IIpe3eHTalni

Tema 2.4
Booa. Pacmeoput

Copep:kanue y4eOHOTo MaTepualjia

1 | Bona B mpupose, ObITY, TEXHHKE M Ha
pon3BOACTBE. PUZHUECKHNE U XUMUYECKHE
cBOiicTBa BoAbl. OnipecHEHUE BOJIbl. ArperaTHble
COCTOSIHMSI BOJIBI M €€ MEPEXObI U3 OJHOTO
arperaTHOro COCTOSIHUsS B IPYTOe€.

HpaKTquCKI/Ie 3aHATHUA

KoHTponbHbBIE paboThI

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIEKTOB JIEKLIUH

- BBITIOJTHCHHUE TBOPYECCKUX 3allaHI/H71

- ohopmIIeHHE PAKTUIECKUX PaboT
-IIOITOTOBKA COOOIICHUI M MPE3CHTAIHIA

Coaep:xanue yuedOHOro MaTepuaja

1 | ITonsTre 0 XUMUYECKOI peakuuu. Turbl
XUMUYECKHUX PEAKLUN.




Tema 2.5

Xumuueckue peakuuu

CKopocTh peakiuu U PakTopbl, OT KOTOPBIX OHA
3aBHUCHT.

HpaKTH‘IeCKI/Ie 3aHATHA

KoHTponbHBIE pabOThI

CamocrosrenbHas paboTa 00ydaromuXCs
- 0TpabOTKa KOHCIIEKTOB JIEKLIUH

- BBIITOJITHEHHUE TBOPYECKUX 3a1aHHM

- opopMIIeHHE IPAaKTUIECKUX padoT
-IIOJITOTOBKA COOOIICHUN M MPE3CHTAITHIHA

Tema 2.6
Knaccugukayusn
HeopzanuvecKux
coeounenuil u ux

ceolicmea

Copep:kanne yueOHOTo MaTepuajia

1| Okcubl, KMCIOTBI, OCHOBAHMS, COJIH.

[Tonstue o rugponuse coneid. Cpena BOAHBIX
PacTBOPOB COJICi: KUCIas, HeTpanbHas,
menouHas. Bomopoassliii nmokasarens pH pactsopa.

IIpakTHueckue 3aHSTHS
- Bonopoausiii mokaszarens pH pactsopa.
Omnpenenennre pH pacTBopa cosen.

KonTponpHbIe paboThl

CamocTosTenbHas padoTa 00yJarommxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIUit

- BBIIIOJIHEHHE TBOPYECKUX 3aIaHUI

- oopMIIeHHE TIPaKTHIECKUX padoT
-IIOAITOTOBKA COOOIICHHUM M MMPE3CHTAIHIA

Tema 2.7.
Memannwvt u
HeMemanivl

Copep:kanne yueOHOT0 MaTepuaJia

1 | O6ume dpusnyeckre ¥ XUMUIECKHE CBOWCTBA
METAJIJIOB.

OO011ast XapaKTepUCTHKA IJIaBHBIX HOATPYII
HEMETAJIJIOB HAa IPUMEPE TaJIOTEHOB.

Baxknenmme coelMHEHUS METAJUIOB U HEMETAJUIOB B
IIPUPOJIE Y XO3SIMCTBEHHOM AESITENIbHOCTH YEIOBEKA.

HpaKTI/I‘IeCKI/Ie 3aHATUA
- B3aumopelicTBre METAIITIOB C pacTBOPaMU KHUCIIOT U
coJeil.

KonTponpHbIe paboTh

CamocrosrenbHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIUI

- BEITIOJTHEHUE TBOPYCCKUX 3aJaHHUN

- opopmIteHHE IPaKTUUECKHX paboT
-TIOJITOTOBKA COOOIIEHUI M TPEe3eHTAINH

Paznen 2.2. OPTAHUYECKAS XUMUA

Tema 2.8.

OcHoenbvle non0IHceHUA

meopuu cmpoenus
op2anuyecKux
coeounenuil

Copep:xkanne yueOHOro MaTepuajia

1 | MHoroo6pasue OpraHu4eCcKUX COEIMHEHHIA.
[TonsiTue n3omepun.

HpaKTquCKI/Ie 3aHATHUA

KoHTpoapHbIe paboThI

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKLIMH

- BBIITOJIHEHHE TBOPYECKUX 3alaHHUiH

- ohopmIIeHHE PAKTUIECKUX PaboT
-II0JI'OTOBKA COOOIICHUH M IIpe3eHTalni

Tema 2.9.
Yeneeooopoow u ux
npupoonuvie
UCMOYHUKU

Copep:kanne yueOHOTo MaTepuajia

1| IlpenenbHble M HENMpEENBbHBIE YIIEBOIOPOIBL.
Peakuust nonumepuzanuu. IIpupoaHsle HCTOYHUKN
YIJI€BOJAOPOAOB. YTJIEBOAOPO/bI KAK OCHOBA
MEXYHapOAHOIO COTPYIHUYECTBA U BaXKHEUILINI
UCTOYHUK hopmupoBanust Oroxera PO.

HpaKTquCKI/Ie 3aHATHUA

KoHTposabHbIe paboThI

CamocTosTenpHas padoTa 00ydaronuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUi

- BBITIOJIHCHUE TBOPYCCKUX 3aJaHUN

- ohopMIIeHHE PAKTUIECKUX paboT
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-IIOITOTOBKA COOONICHU M MPE3CHTAIHIA

Tema 2.10.
Kucnopoocooepicauwgue
opeanuueckue
eeuwecmea

Copep:kaHne y4eOHOTro MaTepHaJia

1| IpencraBuTenM KMCIOPOACOAEPKAIINX
OPraHUYEeCKUX COCIMHEHUIN: METUIIOBBIN U
STUJIOBBINA CIIUPTHI, [NIMLEPUH, YKCYCHAs! KUCIIOTA.
JKupsl KaK cIOKHBIE (DUPBL.

YTreBobl: TIII0K03a, Kpaxmal, LeJUTK0J03a.

HpaKTH‘IeCKI/Ie 3aHATHA

KoHTponbHBIE paboThI

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKLIUH

- BBIITOJITHEHHUE TBOPYECKUX 3a1aHHIN

- oopMIIeHHE IPAaKTUIECKUX padoT
-IOJITOTOBKA COOOIICHUIA U MPE3CHTAIIHIA

Tema 2.11.
A3omcoodeprcawue
opcanuuecKue
COeOUuHeHUs.
Honumepwi

Copep:kanne yueOHOT0 MaTepuajia

1| Amunbl, amuHoKuCIOTHI, Genku. CTpOEHHE U
Oouosornyeckas (GyHKIHS OCITKOB.

HpaKTI/I‘IeCKI/Ie 3aHATHA

KoHTponbHBIE pabOThI

CamocrosTenbHast padoTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKIUit

- BBIITOJIHEHHE TBOPYCCKUX 3aIaHUI

- opopmIteHHE IPAKTUYECKHX paboT
-TIOJITOTOBKA COOOIICHUI M MMPE3CHTAIHIA

Tema 2.12.
Xumusa u sicu3ns

Coaep:xkanue y4eOHOIro MaTepuaja

1 | Xumus u oprannsm yesioBexa

XUMUYECKUE JIEMEHTHI B OPraHU3ME YeIOBEKa.
Opranuyeckuie 1 HEOPraHMUECKHUE BEIIECTBA.
OcCHOBHBIE )KM3HEHHO HEOOXO0IUMbIE COCIUHECHHUS:
OeJKH, yIIIeBObL, )KUPbI, BATAMUHBI. Y TJIEBOIBI —
TJIABHBIN HCTOYHHK SHEPTrUU opranmsma. Poib
KUPOB B OpraHu3Me. XO0JIEeCTEPHUH U €ro PoJib B
3JI0POBBE YETIOBEKA.

MuHepanbHbIe BELIECTBA B MPOAYKTaX MUTAHUS,
niiieBbie 1o0aBku. COaTaHCUPOBAHHOE MMUTAHUE.

2 | Xumus B 0bITy. Bona. KauectBo Bojbl. Moromue u
yucTanme cpeacraa. [Ipasnna

6e30macHoil paboThI CO cpeicTBaMH OBITOBOM
XVMUHU.

H&aKTI/I‘ICCKI/Ie 3aHATHA
- Xumus B 6bITy. KauecTBo Bozbl. Motomiue u
YUCTALIUE CPEJICTBA- CEMUHAD

KoHTpoubHEIe pabOThI
- KOHTpoJibHast padota Ne 2 Tlo pa3ueny Xumus

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKLIMH

- BBITIOJJHCHHUE TBOPUYECCKUX SallaHI/Iﬁ

- ohopmIIeHHE PAKTUIECKUX PabOT
-II0JI'OTOBKA COOOIIECHUH M IIpe3eHTauni

Pazgen 3. BHUOJIOT'UMA

Beeoenue.
buonocus —
COBOKYNHOCHMb HAYK O

JHCUB0Il npupooe.
Memoowt Hayunozo
nO3HaHus 6 buonozuu

Copaep:kanue yueOHOTo MaTepualjia

1| JKupas npupoaa kak 0ObEKT U3ydeHHs OUOJIOTUH.
MeTtob! nccie1oBaHus KUBON TIPU-

poJsl B Ouonoruu. OnpeseneHue Ku3HHU (C
MPUBJICYEHUEM MaTepHalla u3 pa3aenoB GU3NKH
U XUMHH). YPOBHHU OpPraHU3aluu )KU3HH.

IIpakTHueckue 3aHsITus

KonTtponbHbie paboThI

CamocrosTenbHas paboTa 00yJaroIuXCs
- 0TpabOTKa KOHCIICKTOB JICKITHI

- BBIITOJIHEHHE TBOPYECKUX 3aIaHHUI

- o(opMIICHHE IPAKTUYECKUX padoT
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-IIOITOTOBKA COOONICHU M MPE3CHTAIHIA

Tema 3.1.
Knemka

Copep:kaHne y4eOHOTro MaTepHaJia

1

Uctopus nzyuenus kietku. OCHOBHBIE MOJOKEHHS
KjieTouyHou teopun. Kinerka —
CTPYKTYpHO-(PYHKITMOHAIBbHAS (3JIEMEHTapHAas)
€MHULIA KU3HU.

Crpoenue kieTku. [IpokapuoThl U 3yKapruOThl —
HU3IIKE U BBICHIME KJIETOYHBIE OPTraHU3MBI.
OcHOBHBIE CTPYKTYpPHbIE KOMITIOHEHTHI KJIETKH
aykapuort. Kiterognoe spo.

OyHKUMS s]Ipa: XpaHEHHEe, BOCTIPOU3BEICHHE U
nepeaya HacJlIeCTBEHHOW HH(pOopMaluy,
PErysius XUMUYECKOW aKTUBHOCTH KJIETKH.
Crtpykrypa 1 GYHKIIUH XPOMOCOM. AYTOCOMEI H
MIOJIOBBIE XPOMOCOMBI.

buonoruueckoe 3HaueHNE XUMUYECKHUX JJIEMEHTOB.
Heopranunueckue BeliecTBa B cocTaBe KieTku. Poib
BOJIbl KaK paCTBOPUTEJISI U OCHOBHOT'O KOMIIOHEHTA
BHYTpPEHHEH Cpe/ibl OpraHM3MOB. YTIJIEBObI U
munuabl B kietke. CTpyKTypa U OMOJIOTHYecKue
byHKIIUN

6enkoB. CTpoeHne HyKJICOTHIOB U CTPYKTYpa
nonmuaykieotuaubix nened JJHK u PHK, ATO.
Bupycs! u 6akrepuodaru. Hexierounoe crpoenue,
YKU3HEHHBIM LUKJI ¥ €r0 3aBUCUMOCTb OT KJIETOUHBIX
¢dhopM xu3HU. Bupycel — Bo30ynuTenu
MH(}EKIMOHHBIX 3a001€BaHuil; TOHATHE 00
OHKOBHUpYcax. Bupyc uMmmyHoaeguunTa yenoBexa
(BHUY). Ipodunaxkrrka BUY-unpexkunn.

IIpakTHueckue 3aHATUS

- Ha6J’II-O,Z[eHI/Ie KIJIECTOK paCTeHI/Iﬁ H ) KMBOTHBIX IO
MHKPOCKOIIOM Ha I'OTOBBIX MHUKPOIIPEIapaTax u ux
OIIMCaHHUC.

- CpaBHEHHUE CTPOCHHUS KJIETOK PACTEHHI M )KUBOTHBIX.

KonTponbHBIe paboTh

CamocTosiTenbHas pabota 00yJarommxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITUI

- BBITIOJTHEHHE TBOPYECKHX 3aJaHHUIT

- opopMIIeHHE IPAaKTHIECKUX paboT
-II0JICOTOBKA COOOIIECHUH 1 MPE3CHTAIIMI

Tema 3.2.
Opzanusm

Copep:kanne yueOHOro MaTepuajia

1

Opranusm — enuHoe 1enoe. MuHoroo6pasue
OpraHU3MOB.

OOMeH BelecTBOM M SHEprue ¢ OKpyKaroleH
Cpenoil Kak He0OXOAMMOE YCIOBHE CYILIECTBOBAHUS
KUBBIX CUCTEM.

CrocoGHOCTh K CaMOBOCTIPOU3BEACHUIO — OJ[HA U3
OCHOBHBIX 0COOEHHOCTEH KUBBIX OPraHU3MOB.
Jlenenue KJIETKH — OCHOBA POCTa, Pa3BUTHS U
Pa3MHO>KEHHS OPTaHU3MOB.

becnionoe pasmuoxenue. IlonmoBol mpoumecc wu
M0JIOBOE  pa3sMHOXkeHue. OIUIoN0TBOpEHUE, €ro
OHMOJIOrMYeCcKOe 3HaYCHHE.

[TonsiTHE 00 UHAUBUAYATHHOM (OHTOTEHE3),
AMOPHOHAIEHOM (3MOpHUOTEeHE3) U
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MOCTIMOPHOHATBHOM Pa3BUTHH. UHIUBUAYATBHOE
pa3BUTHE YEJIOBEKA U €r0 BO3MOKHBIE HAPYILICHHUS.
OOme mpencTaBIeHUs O HACIEACTBEHHOCTH U
W3MEHYMBOCTH. ['€éHeTnyeckas TEPMUHOJOTUS U
CUMBOJIUKA.  3aKOHOMEpPHOCTH  HACJEI0BaHUS.
HacnenoBanue npusHakoB y uenoBeka. [lonoBeie
xpoMocoMbl. CLEIIEHHOE C I10JIOM Hacje0BaHUE.
Hacnencrennsie 601e3HM YenoBeKa, X MPUUUHBI U
npodunaktuka. CoBpeMEHHBIC TPEICTABICHUS O
r€HE U T€HOME.

['eHeTnueckre 3aKOHOMEPHOCTH U3MEHYMBOCTH.
Knaccudukanus Gopm U3MEHUUBOCTH.

BnusiHue MmyTareHOB Ha OpraHU3M 4YEJIOBEKA.
[Ipeamer, 3agaun U METO/IbI CENEKIINU.
I'eneTn4eCcKne 3aKOHOMEPHOCTH CEJIEKLIUU. Y YECHUE
H. W. BaBmiioBa o 1ieHTpax MHOT0O00Opa3us u
MPOUCXO0XKICHUS KYJIbTYPHBIX PACTEHUM.
buotexnoinorus, ee TOCTUKEHUS, IEPCIIEKTUBbI
pa3BUTHA.

HpaKTI/I‘IeCKI/Ie 3aHATHA

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

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

- 'eHeTHUecKue 3aKOHOMEPHOCTH CENIEKIIHU.
buorexHonorus, ee JOCTHKEHUSI, IEPCIIEKTUBBI
pa3BUTHsL.- CEMUHAP

KoHTposbHbIe paboThI

CamocrosrenbHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUH

- BBITIOJJTHCHHUEC TBOPUYCCKUX SaﬂaHI/Iﬁ

- opopmIteHHE IPaKTUUECKUX paboT
-[IOATOTOBKA COOOLICHHI U MPe3eHTALMN

Tema 3.3.
Buo

Conep:xanue yuedOHOro MaTepuaJja

1| DBomonnonHas Teopys u €€ poib B POPMUPOBAHHH
COBPEMEHHOM  €CTECTBEHHO-HAYYHOW  KapTUHBI
mupa. Bupa, ero xpurepuun. Ilomymanms Kak
CTPYKTypHasi €IMHHMLA BUJAA U  DBOJIOLHH.
Cunternyeckas  Teopus  sBomonun  (CTD).
JIBIOKyIME CHIIBI DBOJIIOLMU B COOTBETCTBHM C
CTO.

Pesynbratsl 3Bommonnu. CoxpaHeHre MHOT000pa3us
BHJIOB KaK OCHOBAa YCTOMYUBOTO

pa3BuTHs 6nocgepsl. [IpuarHbI BBIMHUpaHUS BUIOB.
buonoruueckuii mporpecc 1 OMOIOrMUECKU
perpecc.

['Mnore3pl NMPOUCXOXKIAECHUS KU3ZHU. Y CIOKHEHHUE
KUBBIX OpraHM3MOB Ha 3emie B Ipolecce
SBOJIOIHANA. AHTPOIIOI€HE3 U €r0 3aKOHOMEPHOCTH.

Jloka3zaTenbcTBa poJcTBa 4eJloBeKa C
MJIEKOTIUTAIOMIMMHU KUBOTHBIMU. DKOJIOTMYECKHE
(bakxTopsl AHTPOIIOreHEe3a: YCIIOKHEHUE

MOMYJISIUOHHON CTPYKTYpPbl BHJIa, W3TOTOBJICHUE
Opyauid TpyHa, IMEepexod OT pacCTUTEIbHOTO K
CMEIIIAaHHOMY THUITY MUTAHUsI, UCIIOJIb30BAHUE OTHS.
IlossBneHre  MBICIUTENILHOM  JCATEIBHOCTH |
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YICHOpa3IeIbHON peun. IIpoucxoxneHue
YeJI0BEYECKHX Pac.

IIpaKTquCKHe3aHﬂTHH

- Onucanue ocobeii BuIa 1o MOp(hoIOrHuecKkoMy
KPUTEPHIO.

- AHanu3 U OLIEHKA Pa3IMYHBIX TUIIOTE3
MIPOUCXOXKACHUS )KU3HU.

- AHanu3 U OLIEHKA Pa3IMYHBIX TUIIOTE3
IIPOUCXOXKACHHUSI YEJIOBEKA.

KoHTponbHBIE paboThI

CamocrosrenbHas paboTa 00ydaromuXCs
- 0TpabOTKa KOHCIIEKTOB JIEKLIUH

- BBIITOJITHEHHUE TBOPYECKUX 3a1aHHIN

- opopMIIeHHE IPAaKTUIECKUX padoT
-IOJITOTOBKA COOOIICHUIA U MPE3CHTAIHIA

Tema 3.4.
IKocucmemut

Copep:kanne yueOHOTo MaTepuaJjia

1 | IIpeamer u 3a1a4u KOJIOTUK: ydeHHUE 00
9KOJIOTUYECKHX (DaKTOpax, ydeHUE 0 cOo0IIecTBax
OpraHu3MoB, yueHue o 6uocdepe.

Okonorndeckne HakTopbl, OCOOCHHOCTH UX
BO3JICHCTBUS. DKOJIOrMYECKask XapaKTePUCTHKA
Buza. [lorstue 06 skomorndeckux cucremax. [lennm
MUTaHUs, TPOPUUECKHUE YPOBHHU.

buoreoneHos kak 3xocucTema.

buocdepa — rnobanpHas skocucrema. Yuenue B.
W. Bepnaackoro o ©Ouochepe. Pomp KuBBIX
OpraHU3MOB B ouocdepe. buomacca.
buonoruueckuit  kpyroBopor  (Ha  mpuMepe
KpyroBopota yrieponaa). OCHOBHBIE HalpaBlIECHUS
BO3JICUCTBUS YelioBeKa Ha Ouocdepy.
Tpanchopmanivs ecCTeCTBEHHBIX 9KOJTOTHIECKIX
cucteM. OcOOEHHOCTH arpo3KOCUCTEM
(arpo1eHo30B).

IIpakTHueckue 3aHATUS

- CocTaBiieHHE CXEM Iepeaul BEIIECTB U SHEPTUU
(ueneii muTaHus).

- CpaBHUTENBHAS XapAKTEPUCTHKA TPUPOTHBIX
9KOCHUCTEM U arpO3KOCHUCTEM CBOEH MECTHOCTH.

- AHanu3 U OlLIeHKa MOCIEACTBHI COOCTBEHHOI
JIEATEIIbHOCTH B OKPYXKAIOIIEH cpejie,

KonTtpomnsHbie paboThl
- KOHTpoJbHAs pabora Ne 3 mo pasnmeny buonorus

CamocrosrenbHas paboTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JIEKITU

- BEITIOJTHCHUE TBOPYCCKUX 3aIaHHUN

- ohopmIIeHHE PAKTUIECKUX PaboT
-IIOJICOTOBKA COOOIICHUH 1 MPE3CHTAIIMI

JuddepeHunpoBaHHbIi 3a4eT

2

HUTOro

158

Jis XapakTepUCTUKU YPOBHS OCBOSHHSI yUeOHOT0 MaTepuaa UCIONb3YIOTCS CIeyIoIue 0003HaYeHNUS:
1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOMCTB);

2. — perOHYKTHBHBIﬁ (BBIHOJ'IHCHI/IC ACATCIIBHOCTH I10 06pa3uy, HHCTPYKIMU UJIH T10J pYKOBOI[CTBOM)

3. — TPOIYKTHBHBIA (IUITAHUPOBAHWE W CAMOCTOSTEIHHOE BBITIOJHEHUE JESATEIHHOCTH, pEIIeHUE

POOJIEMHBIX 33/71a4)
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3. YCJIOBHS PEAJIM3AIIMY YYEFHOM JJUCITUIIIMHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanus mporpaMMbl AUCHUIUIUHBI TpeOyeT HaMYusl yueOHOTO KaOuHeTa
EcTtecTBO3HaHUS

O6opynoBanue yueOHOro kKabUHeTa:

-pabouure MecTa Mo KOJIUYECTBY 00yUaroIIMnXCs

-paboyee MeCTO Mpeno1aBaTes

-KOMIUIEKT y4eOHO-METOANYECKON MaTeprasoB;

-HATJISHBIE TTOCOOMS: JEMOHCTPAIMOHHBIC TIIAKAThl, MOJCIH, Pa3daTOYHBIHA
MaTepuat, COOpHUKU MPAKTUYECKUX padoT;

-BUJICOTEKA MO KYypCY;

-y4eOHbIC (DHIIEMBI IO HEKOTOPBIM pa3/ieiaM JUCIUILIAHEI;

TexHuueckue cpeacTra 00ydeHUsI:

- KOMIIBIOTCP, MYJIbTUMEANA KOMIIJICKC, MHTCPAKTHBHAA 1OCKA

3.2. UudopmanuonHoe odecnevyenne o0yueHust
IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIUTEPATYPbI

OcHOBHBIC MCTOYHUKH:

Ne Haumenosanue ABTOp 3marenscTBO, TON
W3/1aHMS
OU 1 | ®usuka. Yueonuk qug 10 ki1 Msxkumes I'.51. M.: Ilpocsemenue, 2017.
byxosues b.b.
Corckmit H.H.
OU 2 | ®uzuka. Yuebnuk mis 11 . Mskuies I'. 5. M.: IIpoceemenne, 2016.
byxosues b.b.
OU 3 | Xumus. 10 k. ["a6puensa O.C. M.: IIpoceemenne, 2017.
ON 4 | Xumus. 11 ki I"abpuensn O.C. M.: [Ipocsemienue, 2017.
OUN 5 | EcTecTBO3HAHUE U OCHOBBI ITerpocoBa P.A., NznarensctBO «Ipodar»
DKOJIOTHH. I"onos B.II. u np. 2018.
OU 6 | O6uias 6uonorus YueOHUK Koncranturo B.M., | OUILIl «Akamemusi»; 2017
Pe3zanos A.l'.,
®daneena E.O.
JlonoJIHUTeIbHbIE MCTOYHUKH!
Ne HaunmenoBanune ABTOD M3 nareiscTBo, rox
W3TaHUS
J1 1 | Konnenuuu coBpeMEHHOTO I'openos A,A. M.: BJIAJIOC, 2014 1.
€CTECTBO3HAHMS: y4. TOCOOUE ISt
BY30B
JAN 2 | Konuenuusi COBpEMEHHOr0 ITox pen. Cameirmaa | Pocto H/IT, «MapTy,
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€CTECTBO3HAHMS : Y. TOcOOHe C.N. 2013 1.

AN 3 | Konuenuuu COBpEMEHHOTO ITon pen. B.H. M.: KOHUTHU-JTAHA,
€CTECTBO3HAHUSA: YY. JJIsSI BY30B JlaBprHEHKO 2014 r

AN 4 | Konuenuuu COBpEMEHHOTO Ceprees C.B., Crapsiii Ockon, OO0
€CTEeCTBO3HAHUSA: y4. Tocodue Cxuprnanze A.I' u «THT», 2013 1.

Ap.

AN 5 | EcrectBoznanue 10 ki1.- yued. qjist [Tox pen. M.: IIpoceeienue, 2014
00111e00p. yUpESKICHHI Anexkcammuon M.1O. | T.

JAN6 | EcrectBoznanue 11 ki.- yued. mist [Tox pen. M.: IIpoceemenue, 2013
06meoop. Yupexaenui, U 1 Anekcammnon U.1O. | 1.

AN 7 | EcrectBo3nanue 11 ki.- yued. mist [Tox pen. M.: [Ipoceemenue, 2013
00mmeo6p. Yupexnenuid, Y 2 Anekcammuor 1O, | T

JAN 8 | dusuka. 10 xi.: YueOHUK Jyis KacbsinoB B.A. M.: [Ipoceemienue, 2015.
00111e00pa30BaTEIbHBIX YU4SOHBIX
3aBEICHUMN.

AN 9 | ®uzuka. 11 ki1.: YueOHuK A1 KacesinoB B.A. M: I[Ipocsemienue., 2015.
0011eo0pa3oBaTeIbHbIX Y4eOHBIX
3aBEJICHUI

A Xumus gug mkon W kiaccoB | CaBunkmHa E.B., M.: Ilpocsemienue, 2014.

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

KIJI.

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

1.

2.
3.

4.

o

~

[DnexTpoHHbIN pecypc]:

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

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

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

[DneKTpOHHBIH pecypc]:

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

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

[DnexTpoHHBIN pecypc]: http://ru.wikipedia.org/wiki/Oxpana OKpYKaIOIIEeH CPeIbl

[Dnextponnsrii pecype]: https://resh.edu.ru/
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUW S YUYEBHOU

JUCHHUITINHBI
KonTpoas u onenka

PE3yJbTATOB

OCBOCHUS Y4yeOHON  JUCHUIUIMHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOHOCCCC IIPOBCACHUSA IIPAKTHYCCKHX

3aHATHA M J1aOOpaTOpHBIX pabdoT,

TCCTUPOBAHMH,

a TaKKC BBIIIOJIHCHUS

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

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;

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

- OBJIaACHUC YMCHUIMHU [IPUMCHATH
IMMOJIYYCHHBIC 3HAHHA IJId 00BSICHEHHS

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

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

poeCCUOHAIBHO 3HAYMUMOTO

COJIepKaHUS;

- pa3BuTHe HMHTEJUICKTyaJIbHBIX, OKcnepmmuas oyenka 6blNOIHeHUs.
TBOPYECKUX CHOCOOHOCTEMH u KOHMPOJILbHBIX U NPAKMUYEeCKUx pabom,
KPUTUYECKOTO  MBIIUICHUS B X0l Tecmuposanue;

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

oughghepenyuposannvlil 3auem

aHaM3a  SBJICHWHA, BOCHPHSITHS |

UHTEPIIPETAllUd  €CTECTBEHHOHAYYHOM

uH(pOopMaluu;

- BOCHHUTaHWe  YOEXJEHHOCTH B DKcnepmuas oyeHKa 6blNoIHeHUs.
BO3MOXXHOCTH  TO3HAaHHUS  3aKOHHOU KOHMPOIbHBIX U NPAKMUYECKUX pabom,
MPUPOJIBI U UCTIOJIb30BAHUS TOCTHKEHUIN Tecmuposanue,
€CTECTBEHHBIX HAyK [UIl  Pa3BUTHS | OJugdepenyuposanHulil 3auem
[UBUJIM3AIMN W TIOBBIIICHUS KayecTBa

YKU3HU;

- TNpPUMEHEHHE €CTEeCTBEHHOHAYYHBIX Drcnepmuas oyeHka 6blNoIHeHUs.
3HAHUHT B npodeccnoHaTbHON KOHMPOIbHIX U NPAKMUYEeCKUX pabom,
JESTEIIbHOCTH M TIOBCEJHEBHOW IKU3HU Tecmuposanue;

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

UCTIOJTb30BaHUS COBpPEMEHHBIX

TEXHOJIOTHIA; OXpaHbI 3J10pPOBbBS,

OKPYKaIOIEeH Cpebl.
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