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Pabouas mporpamma yueOHol auciumiuael  bJ[.04 EcrectBo3HaHme
pazpaborana Ha ocHoBe denepanbHOro rocyIapCTBEHHOIO 00pa30BaTEIBHOIO
cragaapra (maigee — ®PI'OC) mo cnenuanbHOCTU (CHEHHAIBHOCTSAM) CpPETHEro
npodeccuonansHoro oobpaszosanust (nmanee CIIO) 44.02.02 IlpenopaBanue B
HaYyaJIbHBIX KJIACCaX, YTBEPXKIECHHOTO MpHKa3oM MuHHCTEpCTBa 00pa3oBaHUs U
Hayku P® or 13 asrycra 2014 1. Ne 994. "O6 yrBepxknaenuu (denepaibHOro
rOCy/IapCTBEHHOTO 00Pa30BaTENBHOTO CTAHJAPTa CPEAHET0 MPO(EeCCHOHATHEHOTO
oOpazoBanus no cneruanbHocTH 44.02.02 TIpenonaBanre B HaYaJIbHBIX KJlaccax, C
yuérom npodeccuonanbHoro cranaapra [lemaror (megaroruueckas 1eaTeIbHOCTD B
JOIIKOJIEHOM, HAa4YaJlbHOM  O0OImIeM, OCHOBHOM OOIIeM, CpeaHeM oO0IeM
oOpa3oBaHuU) (BOCIUTATENb, YUUTEIb), YTBEPKICHHBIN MMPUKa3oM MuUHUCTEpPCTBA
TpyJa u colraibHOM 3amuThl Poccuiickoit denepanuu ot «18» okts0ps 2013 r. No
544n.

Pa3padoryuk:
Copokotrsruna JILA. - mpernojaBaTellb MEIUKO — OHOJOTHYECKHX JUCHUILIUH
OT'ATIOY «CTapoOoCKOJbCKHI MEIaroruyeCcKuii KOJIeIHK»

Penensenr:
CremanoBa T.W., k.m.H., crapmmii mpenojaaBatenb Kadeapbl MEIarorTuKd U
bu3KynbTyphl iegarorudeckoro gakyiapreta COO HUY «benl V.

PaGouast mporpamma paccmotpena Ha 3acefganuu [ILK (ITpotokom Ne 1 ot «31»
arycra 2020 r.) u npusHana cootBercTBytomei TpedoBanusim GI'OC CIIO u
yaeOHoro 1maHa cneruanbHoctu 44.02.02 [IpenonaBanue B Ha9abHBIX KJIaccax
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1. IACOOPT MPOI'PAMMBI YYEFHOHN JUCOUIIJINHBI
B/1.04 EcTrecTBO3HAHME

1.1. O6s1acTh NPUMEHEHUsS] TMPOTrPaAMMbI

PaGouas mnporpamma y4eOHON AMCHUIUIMHBI SBJISIETCS YacThl0 MPOrpaMMBbI
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 O0s3aTEIbHON 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 HamOoJjiee 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'0 U TIPO(ECCUOHATIBHO 3HAUMMOT0 COACPKAHMS;

—  pa3BUTHE MHTEJUIEKTYaJIbHBIX, TBOPUYECKHX CIIOCOOHOCTEH M KPUTHUECKOIO
MBIIJIEHUS B XOJ€ IPOBEACHMS MNPOCTEHIIMX HWCCIEAOBAHNM, aHaau3a
SIBJIEHUH, BOCIIPUATHS U MHTEPIIPETALIMY €CTECTBEHHOHAYUYHOU HH(pOpMaLny;

—  BocnuTaHue yOEKJEHHOCTH B BO3MOYKHOCTH MO3HAHUSA 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 310POBbs, OKPYKAIOLIEN CPEIbI.

1.4. PekomeHayemMoe KOJMYECTBO YaCOB HA OCBOEHHE INMPOrpaMMbl y4eOHOIM

AUCUMIIMHBI:

MaKCUMaJbHOW yueOHOM Harpy3ku oOyudaromerocs 162 vaca, B Tom uncie:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 108 yacos;
CaMOCTOSITeNIbHOM paboThl oOyuatomierocs 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 (MpoeKT) (He npedycmompeHo) -
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. IIpuMepHBIA TEeMAaTHYECKHUIl IVIAH U COAEePKAHUE YHeOHOM M CIUTIIUHbI
B/. 04 EcTecTBO3HAHUE

HaumenoBanue pa3nenoB u Conep:xanue yueOHOro MaTepuaJa, JJabopaTopHble U NpaKTHYeCKHe padoThl, CAMOCTOSITE/IbLHAsI padoTa Oo6bem YpoBenn
TeM o0yuaommnxcs, Kypcopasi padora (mpoekT) 4acoB 0CBOEHMHS
1 2 3 4

Paznen 1. OU3UKA

ConeprkaHue y4eOHOr0o MaTepuajia

B 1 | ®dusuka — pyHnaMeHTanbHAs HayKa O MpUpoje. EcTecTBEHHOHAYUYHBIH METO/l HO3HAHUS, 1
BelleHHe
€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
-TIOATOTOBKA COOOIICHHIA U MPE3CHTAIIHIA
ConepsxkaHue yueGHOro MaTepuajia
Tema 1.1. 1 | Kunemaruka. Mexannueckoe nBmxenue. CHCTeMa OTCUETA. Tpaexropus ABUKEHUSI.
Mexanuxka [Iyte.  Ilepememenue. PaBHOMepHOe  mpsiMoiiMHeWHOe  JBWKeHHe.  CKOpOCTb.
OTHOCUTENBHOCTh MEXAHUYECKOTO 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 COXpaHeHusl B MexaHuke. VIMiynbe Tenna. 3aKoH COXpaHEeHUs UMITYJIbCa.
PeakTuBHOe nBMXkeHHEe. MexaHndeckas pabora. MourHocTs. MexaHuueckast Heprusi.
Kunernueckas sneprus. Kunernueckas suneprus u pabota. [loTeHunansHas 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

KoHTposibHbIE paboTEI
CamocrosTenbHas paboTa 00ydaromuxcs 2
- 0TpabOTKa KOHCIIEKTOB JICKITUI

- BEINTOJIHEHUE TBOPYECKUX 33/IaHUH




- opopMIIeHHE TIPAKTHYECKUX paboT
-IIOITOTOBKA COOOIIECHUH U MPE3CHTALIMI

Conep:xkaHue y4eOHOr0 MaTepHaJia

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

OIIBITHI, IOATBEPKAAINNE aTOMHO-MOJICKYJIIPHOC CTPOCHUE BEIICCTBA. Maccw u pasMEPEL

Tema 1.2. Ocnoenl T 5 " N 9
N MoJieky. TerioBoe ABMXKEHUE YacTHI] BelllecTBa. bpoyHOBCKoe ABMKeHUE. W ieasibHbIN
MONIEKYNAPHOU (husuku Y a Han Bem up yH A a
U MePMOOUHAMUKY ra3. TemnepaTypa kak Mepa cpeaHell KHHETUUYECKON YHEPrUur YacTull. Y paBHEHUE
COCTOSIHHS MAEATBHOrO rasa. Moneins xuakoctu. [I0BepXHOCTHOE HATSIKEHUE U
CMa4yuBaHUE.
Kpucrannuaeckue u amop(HbIC BeIECTRA.
Tepmoaunamuka. Buytpennsist sueprus. Pabota u TerinooTnaya kak cnocoobl H3MEHEHUs
BHYTpEHHEH 3Hepruu. I1epBplil 3aK0H TEpMOANHAMUKY. TeIuIOBbIE MAIMHBI U KX
TIPUMEHEHUE.
[IpakTuueckue 3aHITUA .
- cnonb3oBanue GU3HMYECKUX CBOMCTB BEIIECTB B TEXHHUKE 1
Konrponpabie paboThl
CamocrosiTenbHas paboTa 00y4aromuxcs 2
- 0TpabOTKa KOHCIIEKTOB JICKITU
- BBITIOJITHCHHUC TBOPYCCKUX SaHaHI/II\/‘I
- oopMIICHHE TIPAKTUYECKUX PadoT
-IIOJITOTOBKA COOOIIEHUI M IPe3eHTAIUI
Conepixkanue yueOHOro MaTepuajia
Tema 1.3. Ocnoswt 1 | Dnekrpocraruka. B3aumoneiicTBue 3apskeHHBIX TeJl. DIEKTPUUECKUii 3aps . 3aKoH
9/1IEKMPOOUHAMUKU COXpaHEHHUs dIEKTPUUECKOTO 3apsana. 3akoH KyioHa. DnekTpocTaTH4ecKoe MmoJje, ero
OCHOBHBIE XapaKTEPUCTUKH U CBSI3b MEXIY HUMMU.
[TocTostHubIM TOK. [TocTOSTHHBIN 2NekTpuyeckuii TOK. Cuiia TOKa, HalpsiKEHUeE, 1
ANEKTPUUECKOE COMPOTHUBIICHHUE. 3aKOH OMa JIJIsl yyacTKa dJEKTPUUYECKON LEMH.
MarnuTtHoe nosie. MarauTHOE 10JI€ U €r0 OCHOBHBIE XAPAaKTEPUCTUKU. JlelicTBre
MarHUTHOTO TOJIs Ha MTPOBOJIHUK C TOKOM. 3aKOH Amnepa. DJIeKTpoABUraTeNb. SIBneHue
AIEKTPOMATHUTHON MHIYKIIHH.
HpaKTI/I‘ICCKI/IC 3aHATHUA
- COopKa >eKTpUIeCKOM 1eTH, U3MEPEHHUE CUITBI TOKA U HAMIPSDKEHUS Ha €€ Pa3TMIHBIX 1
yJacTKax 1
- «CriocoObI TTOTYyIEHUS AIEKTPOIHEPTHH, BO3MOKHOCTH YHEPTOCOSPEIKEHUS B TIOBCETHEBHOM
SKU3HU»
CamocTrosTenbHas paboTa 00yJaromuxcst 2

- 0TpabOTKa KOHCIIEKTOB JICKITUI

- BBITIOJIHEHUE TBOPYCCKUX 3aIaHUM

- ohopmIteHUE PAKTUIECKUX PaboT
-TIOJITOTOBKA COOOIIEHUI M MTPEe3eHTAIMIA

Conep:kaHue y4eOHOro MaTepuajia




Mexannueckue konebanus u BoaHbl. CBoOoHBIC Konebanus. [lepuon, qacrora u

Tema 1.4. aMILIUTy1a Kojebanuit. ['apmMoHndeckue koiaebanus. MexaHn4eCKre BOJHbBI M KX BH/IBI. 2
Konebanus u sonnvl 3BYKOBBIC BOJHBL. Y IJIbTPa3BYKOBBIC BOJHBI. YIIBTPA3BYK U €TO HCIIOJIb30BAHUE B MCIHIINHE
U TEXHUKE.
DNEeKTPOMAarHUTHBIE KOJIeOaHust U BOJHBI. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMSI.
KonebatenbHplli KOHTYP. DJIEKTPOMAarHUTHOE IOJIe. DJIEKTPOMArHUTHBIC BOTHBL. CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH.
CBeToBbI€ BOJIHBI. Pa3BUTHE MIPEACTABICHUI O MPUPOJIE CBETA. 3aKOHBI OTPAKECHUS U
npesioMsieHus ceera. JInnssl. PopMyiia TOHKOU JIMH3BIL.
IIpakTuueckue 3aHATUSL
- U3yuyenue konebanuii MaTeEMaTUYECKOTO MasiTHUKA. 1
- CBetoBble BoNHBL. M3ydyenne nntepepeHuu u q1udpakiiuu CBeTa. 1
KonTtposbHbIe paboThI
CamocrosiTenbHas padoTa 00yJaromuxcs 2
- 0TpabOTKa KOHCIIEKTOB JICKIIHI
- BBITIOJTHCHUEC TBOPYCCKUX 3aﬂaHHﬁ
- opopmITeHHE TTPAKTHIECKHX PaboT
-[IOATOTOBKA COOOIICHHI U IPE3CHTALHI
Copaep:xanue y4eOHOro MaTepuaja
Tema 1.5. 1 | KeanToBeble cBoiicTBa ceta. KBanToBas runoresa [lnanka. ®@otosnekTpuueckuii 3G Qexr. )
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.
IIpakTuueckue 3aHsTUA
- PannoakTuBHbIe U3ITydeHNs U UX BO3JIEMCTBUE HA KUBbIE OPTaHU3MBI- CEMHHAP 1
- «O1eHKa OMacHOCTH PaJAMOAKTUBHBIX U3ITYYEHUN»
1
KoHTponbHbIe paboThI
CamocrosTenpHas padoTa 00yJaromuxcs 2
- 0TpaboTKa KOHCIIEKTOB JICKIIHI
- BBITIOJTHCHUE TBOPYECCKUX 3a)1aH1/1171
- opopMIIeHHE TIPAKTHYECKUX padoT
-[I0/JITOTOBKA COOOIICHHH 1 IPe3eHTaLH
Conep:kaHue y4e0HOro MaTepuajia
Bce{I ‘ZZZ tll;l6il ce 1 | Crpoenue u passutue Beenennoii. Mogens pacmmpsonieiicss BceneHHOI.
260110UUA [Tpoucxoxaenne ConaeuHoii cuctembl. CoBpeMeHHast (pr3ndeckasi KapTHHa MUpA.
TIpakTnueckue 3aHATUS
- Ctpoenue u pazputue Beenennoit. [Ipoucxoxaenne ConHEUHON CUCTEMBI. 1
KontpombHast pabora Ne 1 1o pasneny Ousuka 1
CamocrosTenbHas paboTa 00ydaromuxcs 2

- 0Tpa60TKa KOHCIICKTOB J'IeKL[I/Iﬁ
- BBITIOJIHEHHUE TBOPYCCKUX SaﬂaHI/Iﬁ




- 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.

[TpuMeHeHne TOCTHKEHUI COBPEMEHHOW XMMHUHU B TYMaHUTapHOU cdepe 1esTeTbHOCTH
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

- BBIMOJIHEHHE TBOPYCCKHUX 3aaHHI

- ohopmIIeHHE MPAKTHYECKUX paboT
-[IOATOTOBKA COOOIICHHH U IIPe3eHTALHI

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 3aJaHHUN

- oopMITEHHE TIPAKTHIECKHUX padoT
-[IOJITOTOBKA COOOLICHHH U Mpe3eHTAaLNH

Tema 2.2
Ilepuoouueckuii 3axon
u Ilepuoouueckasn
cucmema Xumuueckux

971eMeHm o8
M. U. Menoeneesa

Coaep:xkanue yue0OHOT0 MaTepuasa

1

OtkpeiTue 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

KonTpospHbIe paboThI

CamocrosiTenbHas padoTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKITUI

- BBIIIOJIHCHUE TBOPYECKHX 3aIaHHIMA

- oopMIICHHE IPAKTUYECKUX padoT




-TIOATOTOBKA COOOIICHUIA U MPE3CHTAIHIA

Tema 2.3
Cmpoenue eeuyecmea

ConiepxaHue y4eGHOro MaTepuaJia

1 | KosanenTHas cBs3b: HEMonspHas u noispHas. MoHHas cBsa3b. KaTMOHBI 1 aHMOHBI.
Mertannnueckast cBsi3b. BonopoaHast cBsi3b.

IIpakTraeckue 3aHsATHs

KouTposbHbie paboThI

CamocrositenbHas paboTa 00y4aromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUIA

- BBIIIOJIHGHHE TBOPYECKUX 3aTaHHI

- opopMIIeHHE TIPAKTUYECKUX paboT
-TIOJITOTOBKA COOOIIECHUI M MPEe3eHTAIHMH

Tema 2.4
Booa. Pacmeopul

Conep:xkaHue y4eOHOr0 MaTepHaJia

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

BOJBI. OHpeCHCHI/IC BOJBI. ArperaTHble COCTOSHUA 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/1aHUIN

- ohopMIIeHHE MPAKTHYECKUX PaboT
-TIOATOTOBKA COOOIICHHIA U MPE3CHTAIIHIA

Tema 2.5
Xumuueckue peakyuu

Conepsxanue yueGHOro MmaTepuajia

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

- opopMIIeHHE TIPAKTHYECKUX paboT
-[IOJIrOTOBKA COOOLICHHH U Mpe3eHTAaLNH

Tema 2.6
Knaccugukayusn
HeopzanuvecKux
coeOuHeHull u ux

ceolicmea

Conepskanue y4yeGHOro MaTepuajia

1 | Okcuppl, KMCIOTBI, 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,I[CJICHI/IC DH pacTBOpa COJICH.

KoHTposabpHbIE paboThI

CamocrosTenpHas paboTa 00ydaromuxcs
- 0TpabOTKa KOHCIEKTOB JIEKIIUH

- BBITIOJTHCHHUE TBOPYECKUX 3aHaHHﬁ

- ohopmIteHUE PAKTUIECKUX PaboT
-II0JITOTOBKA COOOIIEHUH ¥ Ipe3eHTalni

Coaep:xkaHue yue0OHOT0 MaTepuaa
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Tema 2.7.
Memannwnt u
Hememaiot

OO6mue ¢pu3nyecKkrue 1 XMMUIECKUE CBOWCTBA METAIIIOB.

OO1w1ast xapaKTepUCTHKA 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

CamocrositenbHas paboTa 00y4aromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUIA

- BBIIIOJIHGHHE TBOPUYECKUX 3aTaHHI

- opopMIIeHHE TIPAaKTHYECKUX paboT
-[IOJIrOTOBKA COOOLICHHI U Mpe3eHTALNH

Paznen 2.2. OPTAHUYECKASA X1UMUA

Tema 2.8.
OcHogenvle noaodxcenus
meopuu cmpoenus

Copaep:xanue y4eOHOro MaTepuaja

1

MHoroo6pa3ue opranndeckux coenunennil. [louarue nusomepuu.

HpaKTI/I‘IeCKI/Ie 3aHATHA

op2aHuuiecKux Konrponpabie paboThl
coeouneHul CamocrosiTennbHas paboTa 00yJarOIUXCSI
- 0TpabOTKa KOHCIIEKTOB JICKITUI
- BBIMTOJTHEHUE TBOPYECKUX 3a/IaHUI
- ohopMIIeHHE MPAKTHYECKUX paboT
-TIOJITOTOBKA COOOIIEHUI U MTPe3eHTAIHIA
ConeprkaHue yueGHOro MaTepuajia
Vone 67; eo”éa 02031 U 1 [IpenenbHblE U HENPEAEIbHbBIE YTIEBOAOPOAbl. Peakuus nonumepusanuu. [Ipuponnsie
npup{,’oﬂbw HMCTOYHUKH YTII€BOIOPOAOB. YTIEBOIOPOAbl KAK OCHOBA MEXIYHAPOIHOTO COTPYIHUYECTBA
UCMOYHUKU U BaKHeHmuil nctouyHuk gopmupoBanus Oropkera PO.
[IpakTUueckue 3aHsITHS
KoHTpoJibHbIe paboThI
CamocrositenbHas paboTa 00y4aroIuXCst
- 0TpabOTKa KOHCIIEKTOB JIEKITUI
- BBITTOJTHEHUE TBOPYECKUX 3a/IaHUI
- opopMIIeHHE TIPAKTHYECKUX padoT
-TIOJITOTOBKA COOOIIEHUI U MTPEe3eHTAIMIA
Conep:kaHue yue0HOro MaTepuajia
KucnoT oeéncflo g};l .07.!Ca e 1 | IMpencraButenn KUCIOpOACOAEPKAIIMX OPTAHMYECKUX COSAMHEHUH: METHIIOBBIN 1
oﬁ'auuuegkuem STUJIOBBIA CTIUPTHI, TIUICPUH, YKCYCHAs! KHCIIOTa. JKUPBI KaK CIOXKHBIE d(PHUPHI.
eeuiecmea yFHCBO,Z[BIZ TJIFOKO034, KpaxmMaJi, OCJIJIK0JI034d.

IIpakTraeckue 3aHsATH

KoHTposabHbIE paboThI

CamocrosiTenbHas padoTa 00ydJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKITUI
- BBIMOJHEHUE TBOPYECKUX 3a/IaHHI
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- opopMIIeHHE TIPAKTHYECKUX paboT
-IIOITOTOBKA COOOIIECHUH U MPE3CHTALIMI

Tema 2.11.
A3omcoodepicawue
opeanuueckue
COeOUHEeHUs.
Honumepwt

Conep:xkaHue y4eOHOr0 MaTepHaJia

1 | Amunbl, aMuHOKKCIOTHL, 6enku. CTpoeHue U Guonoruueckas GyHKIUs GEIKOB.

IIpakTrdeckue 3aHsATHs

KouTposbHbie paboThI

CamocrositenbHas paboTa 00y4aromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKIIUIA

- BBIIIOJIHGHHE TBOPUYECKUX 3aTaHHI

- opopMIIeHHE TIPAKTHYECKUX paboT
-TIOJITOTOBKA COOOIIECHUI M MPEe3eHTAIHHA

Tema 2.12.
Xumus u dicu3ns

Conep:xkaHue y4eOHOr0 MaTepHaJia

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 Bozbl. Morolye 1 yucTsIume 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 TIPAKTHICCKHUX padoT
-TIIOATOTOBKA COOOIICHUH U MPe3eHTaIH

Pazgen3. BUOJIOT'UA

Beeoenue.
buonocus —
COBOKYNHOCHb HAYK O

HCUBOIl npupooe.
Memoowl nayunozo
no3HanuA 6 Ouoaozuu

ConepsxkaHue yueGHOro 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

CamocrositesnsHas paboTa 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKITUI

- BEIITOJITHEHUE TBOPYECKNX 3a/1aHUH

- opopMIIeHHE TIPaKTHYECKUX padoT
-TIOJITOTOBKA COOOIIEHUI M MTPEe3eHTAIMIA

Conep:kaHue y4e0HOro MaTepuajia
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1 | Ucropus uszyuenus knerku. OCHOBHBIE NOJI0KEHMS KIIeTOUHOM Teopuu. Knertka —

Tema 3.1.
Knemxka CTPYKTYpPHO-(YHKIIMOHAIbHAS (3JIEMEHTapHAs) CAMHUIIA )KH3HU.
Crpoenue kietku. [I[pokapuoTsl 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
KJIETKU. POJIb BOJIBI KaK pacTBOPUTEIIS © 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 — B030yauTenu nHGEKINOHHBIX 3a001€BaHMI; TOHSATHE
00 onkoBupycax. Bupyc ummynonedunura genosexa (BHUY). [Ipodunakruka BUY-
uH}EKIuu.
[IpakTrueckue 3aHATUSL
- HaGmromeHne Ki1eTok pacTeHUH U )KMBOTHBIX 110]T MUKPOCKOIIOM Ha TOTOBBIX
MHKpOIpenapaTax u ux OIHCaHHue.
- CpaBHEHUE CTPOCHHUSI KIETOK PACTEHHUM U )KUBOTHBIX.
KoHTponbHbIe paboThI
CamocrosTenbHas padoTa 00yJaromuxcs
- 0Tpa60TKa KOHCIICKTOB J'IeKI_[I/Iﬁ .
- BBITIOJTHCHUE TBOPYECCKUX 3aJITaHNUN
- oopMITeHHE TIPAKTHICCKHUX padoT
-TIOJITOTOBKA COOOIICHUI M MTPe3eHTALMIA
Coaep:xkanue yue0OHOro MaTepuajia
Tema 3.2. 1 | Opranusm — exunoe nenoe. MHOroo6pasue OpraHu3MoB.
Opzanusm OOMeH BeIeCTBOM U YHEPTHUEH ¢ OKPYXKAIOIIEH CpeIoi Kak He0OX0IMMOe YCIIOBUE

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

[TonsiTrie 06 UHAMBUAYATHHOM (OHTOTEHE3), SMOPHOHATBHOM (IMOPHOTEHE3) U
MOCTAMOPHOHAIBHOM pa3BUTHH. VIHAWBHIyaIbHOE pAa3BUTHE YESIIOBEKA U €70 BO3MOXKHBIC
HapPYIICHUS.
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OOmme TpeAcTaBiICHUS O  HACIEACTBEHHOCTH W M3MEHUYMBOCTH. | eHeTHyeckas
TEPMUHOJIOTHSI U1 CUMBOJIMKA. 3aKOHOMEPHOCTH HaclieioBaHus. HacienoBaHue Npu3HaKkoB y
yenoBeka. [lonoBeie XxpoMocomsl. CLENIEHHOE € MOJIOM HaclienoBaHue. HaciencTBeHHbIe
00J1€3HM YeloBeKa, UX NPUYMHBI U Npo¢miakTuka. CoBpeMEHHbIE MIPEJICTABICHUS O ['eHE U
TEHOME.

['eneTHuecKue 3aKOHOMEPHOCTH U3MeHYUBOCTH. Kitaccudukanus Gpopm H3MEeHUNBOCTH.
BnusiHue MyTareHOB Ha OpraHU3M YeJIOBEKa.

[Tpenmer, 3a1auu U METO/BI CENEKIMHU. | eHeTHYEeCKHEe 3aKOHOMEPHOCTH CENIeKIIUH. YYeHue
H. 1. BaBuioBa o ieHTpax MHOTOOOpa3us ¥ MPOUCXOKICHUS KyIbTYPHBIX PACTCHHA.
buotexHonorus, ee JOCTHKEHHsI, IEPCIEKTHBBI Pa3BUTHSI.

[IpakTrueckue 3aHATUSL

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

- Ananus u OLCHKA 3TUYCCKHX ACIICKTOB Pa3BUTUA HCKOTOPBIX I/ICCJ'IGI{OBaHI/Iﬁ B 6I/IOT€XHOJIOFI/II/I.
- I'eneTnueckue 3aKOHOMCPHOCTH CCIICKIIUU. EI/IOTGXHOJIOFI/IH, €C JOCTHIKCHU A, IICPCIICKTHUBLI
pa3BUTHUA.- CEMUHAP

KonTpompHbIe paboThI

CamocrosiTenbHas paboTa 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKITUI

- BBITIOJIHEHHE TBOPYECKUX 3aTaHHI

- oopMIICHHE TIPAKTHICCKHUX 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. Bun, ero kpurepum. llomymsanums kak CTpyKTypHas €QUHULIA BHJIA H
sBotonu. CuHTerndeckas Teopus sBomoruu (CTDI). JIBuxKyiue cuiibl 3BOJIIOLUU B
coorsercTBuM ¢ CTO.

PesynpTatsl sBomonnu. CoxpaHeHre MHOIoo0pa3ust BUJIOB Kak OCHOBA YCTOWYMBOIO
pasBurtus 6uochepsl. [Tpuunnel BeiMupanus Bu0B. bruonorudeckuii nporpecc u
OMoJIOrHYeCcKUii perpecc.

I'unoTres3sl NPOMCXOXKIECHUS )KU3HU. Y CII0)KHEHHUE KUBBIX OPraHU3MOB Ha 3eMile B Mpolecce
ABOJIIOLIMUA. AHTPOINIOTE€HE3 U €ro 3aKOHOMEpPHOCTH. Jloka3aTenbcTBa POACTBA YEIOBEKA C
MJIEKOTIMTAIOIIUMHU >KMBOTHBIMU. DKOJOTHYECKHE (DaKTOpPbl aHTPOIOTeHe3a: YCIO0KHEHHE
MONYJSALMOHHOM  CTPYKTYphl BUJA, M3TOTOBJICHHE OpyIHM Tpyaa, IeEpexon OT
pPaCTUTENBHOIO K CMEIIAaHHOMY THUIy NIMTaHUSA, WCHOJb30BaHMe OrHs. [losBieHue
MBICJIUTEJIBHON JEATEIbHOCTH M WICHOPA3JeiabHOU peuu. IIpoucxoxkaeHne 4enoBeYeCKUx
pac.

HpaKTI/I‘ICCKI/IC 3aHATUA
- Oncanue oco6eit Buaa o MoOphoJIOTHIECKOMY KPUTEPHUIO.
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- Anamms 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.
IKocucmemul

Conep:kaHue y4eOHOro MaTepuajia

1 | IIpenmer u 3a1a4u PKOJIOTUM: ydeHHE 00 PKOJIOrUYecKuX (PaKTOpax, yueHHe O COOOIEeCTBAX
OpraHU3MOB, YUCHHE 0 Onocdepe.

Dkonorudeckue pakTopsl, 0COOCHHOCTH MX BO3IACHCTBHS. DKOJIOTUYECKAs XapaKTEPUCTHKA
Buza. [lonsTre 00 sKosoruueckux 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 yrieponaa). OCHOBHbIE HallpaBJICHUs BO3/ICHCTBUS YeloBeKa Ha Ouocdepy.
Tpanchopmanus eCTECTBEHHBIX 3KOJOTHIECKUX CUCTeM. OCOOEHHOCTH arpo3KOCHCTEM
(arporeHo30B).

[IpakTrueckue 3aHATUSL

- 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,

I

KonTtpoabHbIe paboThI
- KOHTpoJibHas padora Ne 3 mo pasneny buosorus

CamocrosiTenbHas paboTa 00yJaromuxcs
- 0TpabOTKa KOHCIIEKTOB JICKITUI

- BBIMTOJIHEHUE TBOPYECKUX 3aaHHUN

- oopMITEHHE TIPAKTHICCKHUX padoT
-TIOATOTOBKA COOOIICHUH U MPe3eHTaIH

JuddepernnpoBaHHbIi 3a4eT

HUTOro

162

JIi XapakTepUCTUKH YPOBHS OCBOCHMSI yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeyIoIue 0003HaYeHNU:

1. — o3HaKOMUTENBHBIHN (Y3HaBaHUE paHEe N3YUYEHHBIX 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. YCJIOBUSA PEAJIN3AIIUY YYEBHON JUCITUTLINHBI

3.1. TpeGoBanus K
o0ecreYeHnIo

MHHHUMAJILHOMY

MaAaTEPUAJIBHO-TCEXHUICCKOMY

Peanuzanus mporpaMMbl AUCHUIUIUHBI TpeOyeT HaMYusl yueOHOTO KaOuHeTa

EcrectBO3HAaHUsA

O6opynoBanue yueOHOro kKabUHeTa:

-pabounre MecTa Mo KOJIMYECTBY 00yUYaroLIUXCs

-pabodee MeCTO MPeroaaBaTes

-KOMIUIEKT y4€OHO-METOAUYECKO MaTeprasoBs;
-HarJISIIHbIE TTOCOOMS: MEMOHCTPAIIMOHHBIC TUTAKaThl, MOJAEIH, pa3daTOYHbIN

MaTepHasr, COOpPHUKU MPAKTUYECKUX PadoT;

-BUJICOTEKA MO KYpCY;

-y‘l€6HBIe (bHJII:MBI I10 HCKOTOPBIM pa3aciiaM AIUCHUIIIINHBI]

TexHuuecKkue cpeacTBa 00yyeHus:

- KOMIIBIOTCP, MYJIbTUMEANA KOMIIJICKC, MHTCPAKTHBHAA TOCKA

3.2. UudopmanuonHoe odecnevyenne o0yueHust

IlepeyeHp pexoMeHAyeMbIX Y4eOHbIX wu3aHuii, WHTepHeT-pecypcos,
JTOTMOJHUTEJIbHOM JIUTEPATYPbI
OcHOBHBIEC HCTOYHHUKHU:
Ne HaumenoBanue ABTOD W3narenscTBO, TOA
U3JTaHUS
OU 1 | Pusuka. Yueonuk mug 10 ki1 Msxkumes I'.51. M.: Ilpocsemenue, 2016.
byxosues b.b.
Corckuit 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 ki 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.
OU 6 | O6uias 6uonorus YueOHUK Koncrantunos B.M., | OULl «Akagemus»; 2015
Pezanos A.l'.,
Paneena E.O.
JIONOTHUTEIbHbIE MCTOYHUKH:
Ne HaumenoBanue ABTOD M3 nareiscTBo, rox
W3JIaHUs
AN 1 | Konuenuuu cOBpeMEHHOTO I'openos AA. M.: BJIAJOC, 2015 r.
€CTECTBO3HAHMS: yU. IOCOOHE IS
BY30B
AN 2 | Konuenuusi COBpEMEHHOTO ITox pen. Cambirmaa | PoctoB H/II, «MapT»,
€CTECTBO3HAHMS : Y. TocoOme C.N. 2015r.
AN 3 | KoHuenuuu COBpEMEHHOTO ITon pen. B.H. M.: KOHUTHU-JTAHA,
€CTECTBO3HAHHUS: Y4. AJIs BY30B JlaBpuHEHKO 2016 r
AN 4 | Konuenuuu COBpEMEHHOTO Ceprees C.B., Crapsiii Ockon, OO0

CCTCCTBO3HAHUA: Y. rmocooue

Cxuptnamze 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.
0011eo0pa3oBaTeIbHbIX Y4eOHBIX
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

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

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

[DnexTpoHHbIH pecypc]:

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

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

[DneKTpOHHBIN pecypc]: http://ru.wikipedia.org/wiki/Oxpana OKpYarolen 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. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUW S YUYEBHOU

JACHUTILIAHBI

Kontpois ®W oOmeHka pe3ylbTaToB OCBOCHUS  Y4€OHOM  JAMCIMIUIMHBI
OCYIIECTBJISICTCS TpEerojaBarejeM B MPOIECCe MNPOBEACHUS MPAKTUYECKUX

3aHATHA M J1aOOpaTOpHBIX pabdoT,

TCCTUPOBAHMH,

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

a TaKKC BBIIIOJIHCHUS

Pe3yabTarsl 00y4yeHus
(ocBOeHHBbIE YMEHMHSl, YCBOCHHbIE 3HAHMS)

@opMbI U MeTOIbl KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHsI

- OCBOCHHE 3HAaHUW O COBPEMEHHOU
€CTECTBEHHOHAy4YHON KapTHHE MHpa U

MeTomax €CTECTBEHHBIX HayK;
3HAaKOMCTBO C Haubojee Ba)KHLIMH
HIesIMHU U JOCTHIKEHUSIMH
€CTCCTBO3HAaHUAI, OKa3aBIINMHU

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

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

poeCCUOHAIBHO 3HAYUMOTO

COJIepKaHUS;

- pa3BuTHe MHTEJUJIEKTyJIbHBIX, OKcnepmuas oyeHKa GblNOIHEHUs]
TBOPUYECKUX CHOCOOHOCTEMH u KOHMPOILHBIX U NPAKMUYEeCKUx pabom,

KPUTHYECKOTO  MBIIUIEHUS B XOJE
IIPOBEJEHUS NPOCTEUILINX UCCIIEN0BAHUM,
aHalM3a  SBJIEHMM, BOCHPUATHUS U
UHTEPIIPETAIMA  €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 Pa3sBUTHUA
OUBHUJIM3allUK MW IIOBBIIICHHA Kady€CTBa

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

JKU3HU;

- TNPUMEHEHHE eCTECTBEHHOHAYYHBIX DKcnepmuas oyenKa GblNOJHeHUs
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.

18



