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1. IIEPEYEHb

INIAHUPYEMBIX

PE3YJIbTATOB OBYYEHHUA 11O

AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIBHOMU ITPOI'PAMMBbI

BI/I}I AEATEJIBbHOCTH BBIITYCKHUKA
Z[I/ICI_[I/IHJ'II/IHa OXBAaTbIBACT KPYI' BOIIPOCOB, OTHOCAIINUXCA K I€AArort4d€CKOMy BUOAY npo@eccn-
OHaJILHOM ACATCIIbHOCTH BBIITYCKHHUKA B COOTBETCTBUH C KOMIICTCHIHUAMU U BUJaMHU JCATCIBHOCTHU,
YKa3aHHbIMHA B yLIe6HOM IJ1aHe.

I_Ie.m, AU CIHUIIJIMHBI
OcBoeHue 3HaHHUH O COBpCMeHHOI\/'I eCTeCTBeHHOHaquOfI KapTUHEC MHUpa U ME€TOoAax €CTECCTBCH-
HBIX HAYK; 3HAKOMCTBO C Han0oJee BaXKHBIMU nacsAIMi U1 JOCTHMXKCHHUAMU C€CCTCCTBO3HAHMSA, OKa3aB-
MU OIIPEACIIAIONICC BIIMAHUC HAa HAIIW MMPEACTABIICHUA O IIPUPOAC, HA PA3BUTUC TCXHUKH U TCX-

HOJIOTUH.

3agaun QTUCHMNIMHBI

— (hopmupoBaTh YOSKICHHOCTh B JUATIGKTUYECKOM €AMHCTBE U LEJIOCTHOCTA MHPa, HECMOTPS
Ha BHEIITHEEe MHOT000pasue ero ¢hopw;

— J1aTh TPEJCTaBICHUE 00 MepapXUYeCKOH CII0)KHOCTH MHpPA, HE IMO3BOJISIIOIICH MPUMCHHUTH
€/IMHBIIA TTOJIXO/1 K €r0 OMUCAHUIO OJTHOBPEMEHHO Ha BCEX YPOBHSIX OpraHU3allUU MAaTEPUH;

— 3HAaKOMUTh C HamOoJiee OOIIMMH 3aKOHAMH, KOHICTIHSIMH, aJCKBATHO OIMUCHIBAIOIINMU
NPUPOJIHBIC SBJICHHUS BHYTPH KAXKIOTO MEPAPXMUYCCKOTO YPOBHS, C UCTOPHUEH M JIOTHKOW Pa3BUTHUS
€CTECTBCHHBIX HayK.

HU3allui H" caM006pa30Ba—
HUIO

Kon Conep:xanue IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB
KOMIETEeHIIUH KOMIEeTeHIHH 00y4YeHHs 10 TUCIUTIINHE
1 2 3
OK-3 CIIOCOOHOCTh MCIOJIB30BATH | 3HATh:
€CTeCTBEHHOHAYYHbIC U Ma- | - OCHOBHbBIC €CTECTBCHHOHAYYHBIC 3aKOHBI, COCTAB-
TEMaTUYeCKHe 3HaHUS JUIA | JIAomue (yHJaMEeHT COBPEMEHHON TEXHUKU U TEX-
OPUCHTUPOBAHMSI B COBpE- | HOJIOTUH;
MEHHOM HH()OPMAITMOHHOM | - METOBI UCCIEIOBAHMS B Pa3HBIX 00IaCTsIX ecTe-
MPOCTPaHCTBE CTBO3HAHHS;
yMeTh:
- OOBSCHATH OCHOBHBIE HAOJIO/IaeMbIe MPHPOIHBIC
U TEXHOTCHHbBIC SIBJICHHS C TMO3UIMH (yHIaMeH-
TaJIbHBIX €CTECTBEHHOHAYYHBIX 3aKOHOB,;
BJIa/I€Th:
- MaTeMaTHYECKON U €CTECTBEHHOHAYYHOU KYJIbTY-
PO, KaKk 4acTbio NMpoQeccHOHAIbHON U 001Iedesno-
BEUECKOU KYJIBbTYPBI.
OK-6 CIIOCOOHOCTh K CaMoopra- | 3HATh:

- OCHOBHBIE €CTECTBEHHOHAy4YHbIE€ KOHLEIINH,
IIPUHIIMIIBI, TEOPHH, UX B3aUMOCBSI3b U B3aUMOBIIU-
SHHUE;

yMeTh:

- CAMOCTOSITENILHO MOMOJHATH CBOM 3HAHUS B 00Ja-
CTH COBPEMEHHBIX MPOOJIEM HAyKU U TEXHHUKH C UC-
MOJIb30BaHUEM COBPEMEHHBIX 00pa3oBaTEIbHBIX U
MH(OPMALIMOHHBIX TEXHOJIOTHI;

BJIAJETh:

- KyJIbTYpOH MBIIUIEHUS, 0000I1aTh U aHAIU3UPO-
BaTh MH(QOPMALIMIO, TOCTABUTH 11€JIb U BHIOPATh Iy-
TH €€ JJOCTHXKEHUSI.




2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHON ITPOT'PAMMBI

Juctunnuaa b1.5.07 «EcTecTBeHHOHAyYHAass KapTHHA MUPa» OTHOCUTCS K 6a30BOM 4acTH.

Jucuummuaa «EcTecTBEeHHOHAayYHAass KapTHHA MUpay» 0a3upyercs Ha 3HAHUSX, MMOTYYCHHBIX
[P U3YYCHUH YY€OHBIX AUCLUHUIUIMH OCHOBHBIX 00111€00pa30BaTeNbHbIX IPOrpaMM.

«EcTecTBeHHOHAy4YHasi KapTUHA MHPa» MPEACTABISICT OCHOBY JJISi U3YYCHUS TAKUX TUCITH-
IUIMH Kak: «be3onmacHoCTh ku3HeneaTeabHoCcTu», «OCHOBBI MaTeMaTHuecKoi 00paboTku HuHbOP-
Marumny, «Bo3pactHas anaromus u uzmonorus», «OCHOBBI MEAUIIMHCKUX 3HAHUN W 3JI0POBOTO
oOpa3a >xu3Hn», «I[IpaBoBbIe OCHOBBI OXpaHbl OKpYXkKarouieil cpean», « KpuMUHOIOTUS» U Ap.

Takoe cucteMHOE MEXAMCUUIUIMHAPHOE M3YYECHHE HANPABICHO HAa JOCTIKEHHE Tpedyemoro
®I'OC ypoBHSI MOATOTOBKH O KBaTU(UKAIIUU OaKaIaBp.

3. PACITIPEJIEJIEHUE OFBEMA JUCHUIIJIMHBI

3.1. Pacnipenesienue 06beMa JUCHUIIMHBI 0 opMaM o00ydeHusI

Tpyooemxocms oucyuniunst
6 uacax
Kypcosasn Buo
-~ ® ® paboma nDOMe-
2 S g (npoexm), P
15} § IS Q S HCymou-
Dopma L 3 N 5 KOH- .
3 = < Holl am-
00yueHus 3 3 2, S g mpoavHan
S 2 S S 3 mecma-
= S & S |3 % paboma,
8 3 S S [S3|53 g s uuu
S| o | §| §|2§|S 8| 35| pepepam,
Q I N = S < X <
S 8|32 8 |8¢/&5| &8¢ P
lo /| T8 |RLR IO
1 2 3 4 5 6 7 8 9 10 11
Ounas 1|2 [72]|36|18| — | 18| 36 - 3aueT
3aounas 4 | - |72 8| 4| - | 4] 60 - 3ader
3aounas (yCKOpeH-
HOE 00yJCHHE)
OuHo-3204Has _ _ _ _ _ _ _ _ _ —

3.2. Pacnpenesienne 00beMa AUCHUIIMHBI 10 BUAAM Y4eOHBIX 3aHATHH U TPY/10eMKOCTH

Tovoo- 6 m.u. 6 UHMepPaK- Pacnpeoenenue
. Py MUBHOI, AKMUGHOIL, ho cemecmpam,
Buo yueonuvix zanamuii emKocmb . “ac
UHHOBAUUOHHOIL
(uac.)
dopmax, (uac.) 2
1 2 3 4
|. KonTakTHasi paboTa 00y4aronuxcs ¢ 36 8 36
npemnoaaBarteeM (Bcero)
Jlexumm (JIk) 18 18
[paxTrueckue 3anstus (I13) 18 18
WupuBuayansHble KOHCYIBTAIIH + _ +
I1.CamocTosiTeiIbHASE pa0oTa 00y4aIOIINXCA
36 - 36
(CP)
IToaroToBKa K MPAKTHYECKUM 3aHATHIM 18 _ 18
IToaroToBKa K 3auery 18 - 18
I11. IlpomesxyTouHAas1 aTTecTalus 3a4eT + — +
OO01mas TpyI0eMKOCTh AUCIUTUINHEL, 9ac 72 — 72
3ad. efl. 2 — 2




4. COAEP) KAHUE JUCHUIITINHbI

4.1. PacnpenesieHue pa3ieioB JMCUUILIAHBI IO BHAAM YUeOHBIX 3aHATHI

- 11t 04HOM GopMBbI 00yUeHUs:

= Buowl yueonwvix 3anamuil, 6xouan
3 § camocmoamesibHyo paoomy odyua-
) .
s Haumenosanue S ~ ouwuxca u mpyooemKocms; (uac.)
= § pazoena u S 3 yueoOHble 3aHAMUA camocmos-
= S & menbHasn
% mema 0ucuunﬂunb1 ,;?} npakmuue- pa60ma
! -
§~ & JeKuuu cKue 3amHa oBysao-
mus
wuxcs
1 2 3 4 5 6
1 Hayunwblii MmeToa. EcrecTBo3HaHue 1 6 9 ) ’
" | ero poJb B KyJbType
1.1 | Hayunsiii MmeToJ 4 15 15 1
I'ymaHuTapHas U €CTECTBEHHOHAYYHAS
12 |7 P y 2 05 05 1
KYJIBTypa
Mexannyeckasi KApTUHA MUPa.
2. | DaeMeHTHI KJIacCHYecKOii MEXaHNMKH H 14 4 4 6
TePMOANHAMHUKH
2.1 | Beenenne. [Ipenmer uzyueHus: Gu3uku 1 0,5 0,5 -
2.2 | OCHOBHBIC XapPaKTEPUCTUKU KHHEMATUKH 2 0,5 0,5 1
2.3 | 3akousl HeroToHa 2 0,5 0,5 1
2.4 | 3akoHBI COXpaHEHUSI 2 0,5 0,5 1
DJIEMEHTHI CTICIUAIBHON TEOPUU OTHOCH-
2.5 t P 4 1 1 2
TENBHOCTH
2.6 | DneMeHTHI TEPMOJUHAMUKHI 3 1 1 1
3. | DJIeKTpOMarHMTHasi KApTHHA MUpa 12 2 2 8
OnekTpudeckuit 3apsn. 3akoH Kynona.
3.1 | Onekrpuueckoe moise. HanpspkeHHOCTH 1 2,5 0,5 0,5 15
CHJIOBBIC JTMHUH JIEKTPHUUYECKOTO MOJIS
DIeKTpuYecKuit noTeHuuan. PazHocTh
3.2 | MOTEHIHUAJIOB. DIEKTPOSMKOCTh KOH/ICH- 2,5 0,5 0,5 15
caTopa. DHEPrusl NEKTPUUYECKOTO MOJIs
3.3 | ITocTOSHHBII TOK 2 0,25 0,25 15
3.4 | TlocTosHHOE MarHUTHOE I10JIE 2 0,25 0,25 15
DekTpoMaruuTHbIE SABIEHHUS. OTBITHI
3.5 | ®dapanes. SBieHue IIEKTPOMArHUTHOM 3 0,5 0,5 2
WHTYKIIN
4. | KBaHTOBO-m0JIeBasi KAPTHHA MHPa 14 4 4 6
MecTo KBaHTOBOH MeXa cpe -
41 TO KBAHTOBOM MEXaHWKH CPEIH APY 1 05 0.5 B
TUX HAYK
4.2 | Ucropus co31aHus KBAHTOBON MEXaHUKHU 2 0,5 0,5 1
®duznyeckrue 0OCHOBbI KBAHTOBOM
43 SHTICCIHE OCHO O8O 3 05 05 2
MEXaHUKH
B _ N
44 BIBOJIbI KBAHTOBO-ITOJICBON KapTHHBI 2 05 05 1
MHUpa
4.5 | DneMeHTHI sJiepHON PU3UKH 3 1 1 1




4.6 | Bcenennas 3 1 1 1

5 KOPHeHTyaHLHbIe YPOBHH COBpPEMEH- 8 2 5 4
HO#i XMMHH

5.1 | MoHHas u KoBaJeHTHas CBA3b 1 0,25 0,25 0,5

5.2 | MonekynsipHbie OpOUTAIIH 1 0,25 0,25 0,5

53 KoopaunanmonHas, MeTauindeckas 1 0,25 0,25 05
CBSI3U

54 (Dsz[aMeHTanLEILIe OCHOBBI XMMHHU. 2 05 05 1
Tlepuonuueckuit 3aKkoH MeHeneeBa

55 CoBpemeHHast OPMYITUPOBKA CTEXHO- 2 05 05 1
METPUYECKUX 3aKOHOB

5.6 | XuMuueckue djIeMEHThI B YETOBEKE 1 0,25 0,25 0,5

6. | KoHuenuuu npoucxoxkaeHust ;KM3HU 10 2 2 6

6.1 I'MmoTe3sl 0 MPOUCXOXKIACHUN JKU3HU HA 1 0,25 0,25 05
3emiie

6.2 I'umoTesa camMo3apoKaACHUS U [TaHCIIEeP- 2 05 05 1
mud. I'unoresza Onapuna-tOpu

6.3 | 3emus B IepHO 3apOXKACHUS KU3HH 1 0,25 0,25 0,5

6.4 Bo3HHKHOBEHHME KU3HHU B TITyOHMHAX TH/I- 2 0,25 0,25 15
pOTEpMAITLHBIX CHCTEM
Kpurtepun o0MTaeMOCTH TIIIAHET.

6.5 | BiusHue Temmeparypsbl, JTaBJICHUS U aT- 2 0,25 0,25 15
Mochepsl

6.6 | Yenosek — ¢penomeH Beenennoit 2 0,5 0,5 1

7 EcTecTBeHHOHAYYHbIE ACTIEKTHI 8 5 2 4
IKOJIOTHH

71 II:E;ICZ[MCT skojoruu. CoruanbHas 9K0J10- 1 0,25 0,25 05
I'moGanpHBIE SKOIOTHYECKHE MTPOOITEMBI

7.2 | coBpeMEeHHOCTH. [IepCIIeKTUBBI Pa3BUTHS 1 0,25 0,25 0,5
U pEIICHUSI

73 3arpsizHeHre aTMochepbl, 030HOBOTO 1 0.25 0.25 05
Cl10s

7.4 | 3arpsi3HEHUE BOJIBI 1 0,25 0,25 0,5

75 YHUUYTOXKEHHUE JIECHBIX 3KOCHUCTEM ILJIO- 1 0,25 0.25 05
JIOPOJIHBIX 3eMEIb

76 DKOJIOTHYeCKUe MPOOIEMbI SHEPTETUKH, 5 05 05 1
THIPOIHEPTETHKH

77 DKOJIOTHYECKUE TIPOOJIEMBI SICPHOM 1 0,25 0,25 0.5
DHEPreTHKH

HUTOIoO 72 18 18 36




- IS 3204HOH (pOpMBI 00yUeHHUS:

= Buowl yueonwvix 3anamuil, éxouan
5 § camocmoamesibHyo paoomy odyua-
8 Haumenosanue Q ~ ouwuxca u mpyooemKocma; (uac.)
s 3 pazdena u g g yuebHble 3aHAmMUA camocmos-
= 0 S & menvnasn
3 mema OUCUUnIUHbL <L npakmuue- paboma
3 ;5.' JeKuuu CcKue 3ana- p
2, ~ obyuaro-
musn
wuxcs
1 2 3 4 5 6
Hayunwblii Meroa. EcrecTBo3HaHue 1
L. €ro poJib B KYJIbType 4 05 0.5 3
1.1 | HayunsIiii MmeTog 2,5 0,25 0,25 2
12 I'ymaHuTapHas U ecTeCTBEHHOHAYYHAS 15 0,25 0,25 1
KyJIbTypa
MexaHuuyeckasi KapTHHA Mupa. JJie-
2. | MEHTBI KJIACCHYECKOH MEXaHUKH U 10 0,5 0,5 9
TEPMOIMHAMHKH
2.1 | Beenpenue. [Ipeamer uzydenus Guznku 1 - - 1
2.2 | OCHOBHBIC XapPaKTEPUCTUKU KHHEMATUKH 1,2 0,1 0,1 1
2.3 | 3axounsl HeroroHa 2,3 0,1 0,2 2
2.4 | 3akoHBI COXpaHEHUSI 1,7 0,1 0,1 1,5
25 DJEeMEHTHI CIICIUATBHON TEOPUU OTHOCH- 21 01 3 5
TEILHOCTH
2.6 | DileMeHTHI TEPMOTUHAMUKHI 1,7 0,1 0,1 15
3. DJIeKTPOMATHUTHAsI KApTHHA MHPa 13,5 0,75 0,75 12
Onektpuyeckui 3apsn. 3akoH KynoHa.
3.1 | Onekrpuyeckoe nose. HanpspkeHHOCTH 1 2,3 0,15 0,15 2
CUJIOBBIC JIMHUU DJISKTPUUECKOTO MOJIS
DIeKTpuYecKuit noTeHuuan. PazHocTh
3.2 | moTeHNHaNIoB. DINEKTPOEMKOCTh KOH/ISH- 2,3 0,15 0,15 2
caTopa. DHEprus 3JIEKTPHUUECKOTO MOJIsI
3.3 | ITocTOSHHBII TOK 2,3 0,15 0,15 2
3.4 | IlocTOSIHHOE MAarHUTHOE IT0JIE 3,3 0,15 0,15 3
DJIeKTpOMarHuTHbIC SBICHUS. OTBITHI
3.5 | ®dapanes. SIBnenne AIEKTPOMArHUTHOM 3,3 0,15 0,15 3
WHTYKIIN
4, KBanToBO-TIO/IEBasi KAPTHHA MUPa 13,5 0,75 0,75 12
a1 MecTo KBaHTOBOW MEXaHUKH CPEIH Y- 22 01 01 5
THX HAYK
4.2 | Ucropus co3iaHus KBAHTOBOH MEXaHUKHU 2,2 0,1 0,1 2
43 dusnueckre 0OCHOBBI KBAHTOBOM 23 0,15 0,15 2
MEXAHUKHA
44 BBIBO/IBI KBAHTOBO-TIOJICBOM KAPTUHBI 23 0,15 0,15 5
MHUpa
4.5 | DneMeHTHI AAepHON HU3HKH 2,3 0,15 0,15 2
4.6 | Bcenennas 2,2 0,1 0,1 2
5 KoimerlTya.m,m,le YPOBHH COBpPEMEH- 9 05 05 8
HOIl XUMHH




5.1 | MoHHas u KoBaJeHTHas CBA3b 1,2 0,1 0,1 1

5.2 | MonekynspHble OpOUTATIH 1,2 0,1 0,1 1

53 KoopaunannonHasi, MeTaJutHaecKas 1 B 3 1
CBSI3U

54 (Dsz[aMeHTanLEILIe OCHOBEI XMMHH. 22 01 01 5
Iepuoanueckuii 3axkoH MeHeneesa

55 CoBpemeHHast POPMYITUPOBKA CTEXHO- 22 01 01 5
METPUYECKUX 3aKOHOB

5.6 | XuMuueckue 2JeMEHTEI B UEJIOBEKE 1,2 0,1 0,1 1

6. | Konuenuuu npoucxo:kaeHus ;KU3HU 9 0,5 0,5 8

6.1 I'uroTessl 0 MPOUCXOKICHUH KU3HU Ha 1 01 01 1
3emie

6.2 I'umoTesa camMo3apoXKaACHUS U [TaHCIIeP- 5 01 01 5
muu. ['unoresa Onapuna-tOpu

6.3 | 3eMiIs B IEPHOM 3aPOXKICHHUS JKUZHU 1 - - 1

6.4 Bo3HUKHOBEHUE )XU3HU B TIIyOUHAX TH/I- 2 0.1 0.1 1
pOTEpMANTLHBIX CHCTEM
Kpurtepun o0uTaeMOCTH TIAHET.

6.5 | BiusHue Temmeparypsbl, JaBJICHUS U aT- 2 0,1 0,1 2
Mochepsl

6.6 | Uemosek — ¢heHOMeH BcenenHoi 2 0,1 0,1 1

7 EcTrecTBeHHOHAYYHBIE ACTEKTHI 9 05 05 8
KOJIOTHH

71 [Ipeamet skonoruu. ConuanbHas 3K0J10- 12 01 01 1
rus
I'moGanbHbBIE 3KOJIOTHYECKUE MPOOIEMBI

7.2 | coBpemeHHOCTH. [lepCIeKTHBBI Pa3BUTHS 2,2 0,1 0,1 2
U pelICHHUS

73 3arpszaeHue atMochepsl, 030HOBOTO 12 01 01 1
CII0s1

7.4 | 3arpsi3HEHUE BOJBI 1,2 0,1 0,1 1

75 VYHHUUYTOKEHHE JIECHBIX DKOCHUCTEM ILIO- 1 1

' JIOPOJIHBIX 3€MEJIb - B

76 DKoJornvecKue mpodIeMbl SHEPTETHKH, 1,2 01 01 1
THAPOIHEPTreTHKH

77 DKOJIOTHYeCKUe MPOOIEMBI SJCpHON 1 1

" | sHepreTukn - B
HUTOIo 68 4 4 60




4.2. Cogepxxanme TUCUMIVIMHBI, CTPYKTYPUPOBAaHHOE 0 pa3jejiaM U TeMaM

Paznen 1. HAYUHBIN METOA. ECTECTBO3HAHUE U EI'O POJIb B KYJIBTYPE
Tema 1.1. Hayunblii MmeToq

1) [onsiTve METO/Ia U METO/IOJIOTHH.
2) OOI1eHayYHbIe METObI SMITUPUYCCKOTO TO3HAHUSA: HAONIOJCHUE, SKCIIEPUMEHT U U3Mepe-

HUE.

3) OOuieHay4HbIe METO/BI TCOPETUUESCKOrO MTO3HAHKS: abCTparupoBaHKe, UACaTH3alus, MbIC-
JIEHHBIH SKCIIEPUMEHT, (GOpPMATU3ALMSL, HHAYKIMS U ASTyKIHS.

4) ObuieHayYHbIC METO/bI, IPUMEHIEMbIC Ha IMIUPHUCCKUX U TCOPETUYECKHX YPOBHSX IO-
3HAHUSA: aHAJIU3 U CUHTE3, aHAJIOTHUS U MOJEIUPOBAHHUE.

5) Kparkwuii 5KCKypC B UCTOPHUIO pa3BUTHS HAYKH.

Tema 1.2. 'yMmanuTapHasi M eCTeCTBEHHOHAYYHAasl KyJIbTypa
HNurepakTuBHas ¢popma — eknusa-suzyaausanus (temsl 1.1 — 1.2)

1) Beenenune. EcTecTBO3HaHHE — COBOKYITHOCTh HAYK O MPHUPO/JIC, PACCMAaTPUBAEMON KaK eIH-
HOE 1IEJI0€.

2) EcrectBeHHble Hayku: (hU3UKA, XUMHUsS, OMOJIOTHs, T€OJIOTUsI, ACTPOHOMHUSI, IKOJIOTHSI U JIp.
Juddepenumanus u nHTErpanys HayK. MaTeMaTHKa Kak sS3bIK €CTECTBO3HAHUSI.

3) 'ymanuTapusie Hayku: dunocodusi, HCTOPUs, GUIONOTHS, KYIbTYpPOJIOTHS, IPABOBEACHHE,
neaaroruka u ap.

4) EcrecTBeHHOHayuYHasl KyJbTypa. ['ymMaHuTapHas KyibTypa. J[Be KyJabTypbl U B3aHMOCBS3b
MEX1y HUMH.

Paznean 2. MEXAHUUYECKASI KAPTUHA MHUPA. DJIEMEHTBI KJTACCUYECKOM
MEXAHUKHU U TEPMOJIUHAMUKHA

Tema 2.1. Beenenue. [Ipeamer usydyenust Gpu3nku

1) dusuka — 3TO Hayka, HM3ydamollas NOPOCTCHINME M BMecTe ¢ TeM Haubosee oOmme
3aKOHOMEPHOCTH MPUPO/Ibl, CBOWCTBA U CTPOCHHE MAaTEPUHU, 3aKOHBI €€ JIBUKEHMUSL.

2) ®usnyeckre 3aKOHbI YCTAHABIMBAIOTCS HA OCHOBE OOOOLICHHS OMBITHBIX (HAKTOB U
BBIPAXAIOTCS B BUJE KOJMUYECTBEHHBIX 3aBUCUMOCTEN MEXAy (PU3MUECKUMHU BETUUYNHAMU.

3) ®u3nYeCKUMH BETMYMHAMHU HA3bIBAIOTCS XApPaKTEPUCTUKH IMPOIECCOB WIIM CBOMCTB Tel,
KOTOpBIE MOTYT OBbITh ONPEJENIECHbI KOJIMYECTBEHHO C MOMOIIBI0 TeX WJIM MHBIX U3MepeHuil. [ng
KOJINYECTBEHHOT'O ONUCaHUs (PU3NUECKUX 3aKOHOB UCIOJIb3YIOT MaTEeMaTHUECKUH anmapar.

4) OcHOBHBIE pa3fienbl GU3UKU: MEXAHUKA, MOJICKYJSIpHAs (U3MKA U TEPMOJMHAMHKA, JJICK-
TPOMarHeTU3M, ONTUKA, ATOMHAs U AepHas (pHU3HKa.

Tema 2.2. OcHOBHbIE XapaKTePUCTHKH KHHEMATUKH

1) KunemaTrika — pasjiell MEXaHHKH, B KOTOPOM HM3ydYaeTcsl JABHKEHUE TNl B MPOCTPAHCTBE U
BO BpEMCHU 0€e3 BBISICHEHUSA IMPUYKUH, KOTOPBIC BBI3BIBAIOT 3TO ABVMIKCHUC WJIM €T'0 USMCHCHUC.

2) OCHOBHBIC XapaKTEPUCTUKH (MOJEIN — abCTpakiu (PU3HUIECKUX OOBEKTOB) KMHEMATHKH:
MaTcpHralibHasg TOYKa, CUCTEMaA OTCUCTA, TPACKTOPHA, BEKTOP NCPEMCIICHUA U JIP.

3) IMoctynarenbHOE U BpalaTeIbHOE IBUKCHHUE.

4) CKOpOCTb U YCKOPEHHE.

Tema 2.3. 3axkousl HeloTOHA

1) [Mepesiii 3akon HetoTona. MHepruanbHas cucremMa oTcueTa.
2) Cuna. Macca tena. Bropoii 3akon HetoToHa.

3) Tperwii 3akon HproToHA.

4) Cunbl B MexaHuke. [IpuMeHenne 3akoHoB HproToHa.



Tema 2.4. 3aKkoHBI COXpaHEHUS

1) CoxpaHsroIuecs BEITHUNHBIL.
2) 3aKOH COXpaHECHHUS UMITYJIbCa.
3) Dueprus. [ToTeHMaNbHAS SHEPTHUS. 3aKOH COXPAaHCHUST MEXaHHUUCCKOM SHEPTUH.

Tema 2.5. DjieMeHTHI cienHaJbLHON Teopuu oTHocuTeabHocTH (CTO)
HNuTepakTuBHas GopMa — JIeKIUA-BU3YATN3ANHA

1) [puHIMI OTHOCUTEIBLHOCTH U TipeoOpasoBanust [ anues.

2) CrieactBus npeoOpa3oBanus ["anmes.

3) Ilpunnun oTHOCUTENLHOCTH DiiHITelHA. [Ipeobpasoanus JlopeHia.

4) TIpoctpancTtBo u Bpemsi B CTO. OTHOCHTEIBHOCTh OJTHOBPEMEHHOCTH, 3aMEJUICHUE BpeMe-
HU ¥ JUIHHBL. [IpeoOpa3oBaHue ckopocTeit.

5) B3aumocBs3b Macchl ¥ SHEPTHUH TOKOSL.

6) IMousitre o6ieii Teopun otHOcUTeabHOCTH (OTO). CBolicTBA MPOCTPAHCTBA—BPEMEHH.

Tema 2.6. DeMeHTHI TEPMOAMHAMUKH

1) TepMoaMHAMHYECKHAE CUCTEMBI M ITAPAMETPBI.

2) BHyTpeHHSss 9HEeprusi, KOJIMYECTBO TEIUIOTHL. [lepBoe 1 BTOpOe Hayauo TepMOAMHAMUKH.

3) Huxn Kapuo. KITJ] mukia Kapro.

4) TIoHsITHE SHTPOIHH.

5) Ilpenensl MPUMEHUMOCTH BTOPOTO Havajga TepMmoanHamuku. Kputuka teopuu «TemaoBoit
cMmeptu BeeneHHoi.

6) TepMoaMHAMHKA HEPABHOBECHBIX CHCTEM.

7) Cunepreruka. PoxaeHue mopsjaka u3 xaoca.

8) Camoopranu3aiiys B )KHBOW M HEKUBOM MPHPOJIE.

Pazgen 3. QJIEKTPOMAI'HUHAS KAPTUHA MUPA

Tema 3.1. Dnexrpuyeckuii 3apsa. 3akon Kyiona. Diaekrpuueckoe nosie. HanpsikeHHOCTH
U CUJIOBBIE JIUHHUH 3JIEKTPHYECKOT0 TOJIS

1) DaexTpuueckuii 3apsia (KOJIMYECTBO DIIEKTPUYECTBA) — ATO (DU3HUECKast CKaIsPHAs BEITHUUM-
Ha, OMpPEJENSIONIasi ClIOCOOHOCTh TeN OBITh UCTOYHUKOM 3JIEKTPOMArHUTHBIX MOJIEH U TMPUHUMATh
y4acTHe B DJIEKTPOMAarHUTHOM B3aMMOICHCTBHH.

2) 3aKOH COXpaHEHHUs IEKTPHUECKOro 3apsiaa. [TousaTre Toueunoro 3apsaa. 3akon Kymnona.

3) DreKkTpUUECKOe TMOJIe M ero HANPSKEHHOCTD. [ paduueckoe mpeacTaBiIeHne dIEKTPOCTATH-
YECKOTO MOJISI C MOMOIIbIO CUJIOBBIX JIMHUI — TMHUN HAPSHKEHHOCTH.

4) TIpyHIUIT CYNEPIO3UITUH DIICKTPUUSCKHIX TOJICH.

Tema 3.2. DnexkTpuyeckuii moreHuuan. PasHocTb MOTEHIUATOB. DJIEKTPOEMKOCTh MPO-
BOJHUKOB M KOH/IEHCATOPOB. JHEPTHs 3JIeKTPUYECKOr0 MOJIs

1) PaboTta KOHCEPBATUBHBIX CHJI IO MEPEMEIIECHUIO TOYSUHBIX 3apsaoB. [ToHSATHE dIeKTpHUe-
CKOr'0 MOTEHIMaja U pa3HOCTH IMOTEHIIUAJIOB.

2) DJEKTPOEMKOCTh YEAMHEHHBIX MPOBOJHUKOB M KOHIEHCATOPOB. EIMHMIEI H3MEpEHHUS
AIEKTPOEMKOCTH.

3) Dueprust u 00bEMHAs TUIOTHOCTD AJIEKTPHUYESCKOTO TIOJISL.

Tema 3.3. [locTOSAHHBIN TOK.

1) DnekTpuYecKHii TOK. Y CIIOBHS CYIIIECTBOBAHMUS JICKTPHUESCKOTO TOKA.
2) KonnyecTBeHHBIE XapaKTEPUCTUKHU IMEKTPUIECKOTO TOKA: CHJIa TOKA M IUIOTHOCTH TOKA.
3) 3akon Oma. DIEKTPHUECKOE COMPOTUBIICHHUE.

Tema 3.4. [locTosHHOE MATHUTHOE I10JI€

1) OnbiTel AMIiepa u DpcTena.
2) MarnutHOe 1osie TOKOB. BekTop MarHuTHON MHAYKIHMU. CHIOBBIE TMHUHA MarHUTHOTO TO-

JIs1.
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3) Cuma Ammnepa. Cuia Jlopenna. Dddexr Xomra.

Tema 3.5. DaexkTpomaruuTHsle siBjeHusa. OnbiThl @apajnes. SIBjeHue 31eKTPOMATHUTHOI
HHAYKLIHH

1) DrekTpoMarHuTHasE MHAYKIUS — 3TO SIBICHHE, MPH KOTOPOM B 3aMKHYTOM ITPOBOJISAIICM
KOHTYpE MPH U3MEHEHUU MOTOKAa MAarHUTHOW MHAYKIUHU Yepe3 MOBEPXHOCTh, OTPAHHUYEHHYIO 3TUM
KOHTYPOM, BOZHHKAET AJIEKTPUUECKUH TOK.

2) Omnbrtel Papazes. MHIYKIMOHHBIN TOK, JIEKTPOABIIKYIIAsS CHJIa WHIYKIIHMH, paBuio JIeH-
1a.

3) Bakon ®apajies 1 ero CBA3b C 3aKOHOM COXPAHECHHUS SHEPTUH.

Paznen 4. KBAHTOBO-IIOJIEBASI KAPTUHA MUPA
Tema 4.1. MecT0 KBAaHTOBOI MeXaHUKH CPeJIH IPYIUX HAYK

1) KBanToBasi MexaHHKa — pa3/iesl TCOPETUICCKON (PU3UKHU, ONMUCHIBAIOIIUKN (HHU3HMUSCKHUE SIB-
JIEHHUS], B KOTOPBIX JICHCTBHUE CPAaBHUMO 110 BeJMunHE ¢ nocTosiHHOM [lmanka. [Ipenckazanus kBaH-
TOBOM MEXaHUKU MOT'YT CYIIECTBEHHO OTJIMYATHCS OT MPEACKA3AHUMN KIIACCUYECKON MEXaHUKH.

2) Kiaccudeckass MexaHMKa XOPOIIO OIMUCHIBAET CHUCTEMbI MAaKpPOCKOIHUYECKUX MAacCIITaOoB.
KBaHTOBasi MeXaHMKa a/IeKBaTHO OINMCHIBAET OCHOBHBIE CBOWCTBA W IOBEJCHHE AaTOMOB, HOHOB,
MOJIEKYJI, KOHJICHCUPOBAHHBIX CPEM, U IPYTHUX CUCTEM C 3JIEKTPOHHO-SIEPHBIM CTPOCHHUEM.

3) KBanToBass MexaHWka — mpuMep (DyHIAMEHTAJIbHOW CTATUCTUYECKOW Teopuu. OCHOBHBIC
MOHSITHSI: KBAHTOBOE COCTOSIHUE, BOJTHOBAsI (DYHKIUS, HEOTPEICIICHHOCTb, yaJIu3M, TYHHEIUPOBa-
HUE U Jp.

Tema 4.2. UcTopus co31aHUsI KBAHTOBOMH MeXaHUKH

1) M. Ilnank, ocHoBarenb KBaHTOBOWM MexaHuku (1900 T.), mpeArmoIoKuiI, 4T0 YacTHIbI (B
YaCTHOCTH aTOMBI, U3 KOTOPBIX COCTOSIT T€Ja) U3JIy4aloT SHEPrui0 HE HENpPEPBIBHO, a ONpPEEICH-
HBIMHU OPLUHUSAMH — KBaHTaMHU.

2) A. DIHIITEHH, BOCIIOIh30BABIINCh KBAHTOBOM runote3oi [nanka v 3aKOHOM COXpaHEHHS
sHepruu, o0wsicHuN sBieHue ¢pororddekra (1905 r.). CornacHo DUHIITENHHY CBET — 3TO MOTOK Ya-
CTHI] — KBAaHTOB U3Ty4dcHHs ((DOTOHOB).

3) H. Bop B 1913 r. my1st 00BsICHEHHsT YCTOWYMBOCTH siiepHON Mojienn atoma D. Pesepdopna
BBIIBUHYII JiBa [IOCTYJaTa, MPUMEHUB YaCTUYHO KBAaHTOBYIO Tunote3y M. Ilnanka: BBed Takue mo-
HATHS, KaK CTAI[MIOHAPHBIE COCTOSHUS aTOMOB (CTallMOHAPHbIE OPOUTHI SJIEKTPOHOB), KBAHTOBAHUE
MOMEHTa UMITYJIbCa U SHEPTUU aTOMOB.

4) Jlyn ne Bpoiinb BBIABHHYI HCHO JBOWCTBEHHOW MPHPOJBI BELIECTBA — KOPIYCKYJISIPHO-
BOJIHOBOM ayanu3Mm matepuu (1923 r.). JIpmwkenue yactuilsl JIyn ae bpoitnb comocraBui ¢ pacrpo-
CTPaHEHUEM BOJIHBI.

5) O. lllpeaunrep — ocHOBaTE b BOIHOBOM MexaHuKH (1926 r.), 0JHOr0 U3 BapUaHTOB KBAHTO-
BOM MEXaHHMKH, B KOTOPOIl 0OBSICHAETCS] MOBEJCHHUE IEKTPOHOB B aTOMax C TOYKHU 3pEHMS X BOJI-
HOBBIX CBOWCTB.

6) B. I'eiizen6bepr B 1927 1. OTKPBLI MPHHIIAI HEONPEACICHHOCTH, KOTOPBIA SBISCTCS CIE-
CTBUEM KOPIYCKYJISIPHO-BOJIHOBOTO Jlyajlu3Ma MaTE€PHH.

7) K. JIpBuccon u JI. J[xepmep B 1927 r. 3KCIIEPUMEHTAIBHO TOATBEPIMIN TrUoTe3y Jlyn me
Bpoitnsa. Onu oOHapy)unu Audpakiuio JIEKTPOHOB Ha KpUCTaJUIAX.

8) Ilons JIupak B KBaHTOBYIO TEOPHIO aTOMa BBEJI MOHSATHE aMIUTUTY/IbI BEPOSTHOCTH, SIBIISET-
Cd OCHOBATEJIEM PEJISITUBUCTCKON Teopuu 3JyiekTpoHa. M3 ypaBHeHui Jlupaka ciemyer, 4To 3JIeK-
TpOH 00Ja/1aeT MOTYLEIbIM CIIMHOM (COCTOSIHHE JICKTPOHA B aTOME OMMCHIBAETCS HE TPeMs, a ue-
THIPbMS KBaHTOBBIMH uuciamu). Takke u3 ypaBHeHui [lupaka cienyer cylecTBOBaHHE YacTHIL C
OTPHIIATENIbHOM dHEprueil — ObUT OTKPHIT MO3UTPOH (1928 r.) — BBIABUHYTA THIIOTE3a CYIIECTBOBA-
HUS aHTUMAaTEepHH.

Tema 4.3. du3nyecKue OCHOBbI KBAHTOBON MEXaHUKHU

1) KopnyckyJsisipHO-BOJIHOBOH TyaJin3M.
2) U3mepeHne B KBaHTOBOW MEXaHUKE KaK Pe3ysIbTaT B3aMMOJCHCTBUS MUKPOOOBEKTa C MaK-
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porpuboOpoOM.

3) CooTHOIIICHHE HEOMPECICHHOCTEH KaK CJIEJCTBUE HEBO3MOKHOCTH HE BO3MYIAIOIINX W3-
MepeHuii. COOTHOIIIEHNE HEOTIPEICTICHHOCTEHW KaK Pe3yIbTaT KBAHTOBBIX (IYKTYaIlUM.

4) TIpuHIMI JOTOJHUTEIBHOCTH B KBAHTOBOM MEXaHHUKE.

5) HeotnenumocTs HabIF0OAaTENIS OT HAOII01aeMOr0 00OBEKTA.

Tema 4.4. BbIBoAbI KBAHTOBO-II0JIEBOl KAPTHHBI MHPA

1) Marepus 06a1aeT KOPIYCKYJISPHBIMU M BOJTHOBBIMH CBOMCTBAMHU.

2) JIBmkeHHe — YaCTHBIN ciydail B3aumojeicTBus. OyHaaMeHTaIbHbIE (DU3UYCCKHE B3aHMO-
JEHCTBUS: CHIIbBHOE, 3JIEKTPOMarHuTHoe, ciadoe, rpaBuTaniioHHOoe. OHU OMMCHIBAIOTCS HA OCHOBE
NPUHIUIA OJIM3KOACHCTBUS.

3) Kapruna ¢usndeckoi peaabHOCTH B KBAHTOBOM MEXaHHMKE JBOMCTBEHHA: C OJHOM CTOPOHBI,
B HEE BXOJAT XapaKTEPUCTUKU UCCIIEYyEMOI0 00bEKTa, C IPYroi CTOPOHBI — YCIIOBUS HAOIOIEHUS
(MeTo Mo3HaHUs), OT KOTOPBIX 3aBUCHUT ONPEEICHHOCTh STUX XapaKTEPUCTHK.

4) CrnieuuduKoii KBaHTOBO-TIOJIEBBIX HPEICTABICHUNA O 3aKOHOMEPHOCTH NMPUYUHHOCTHU SIBIISI-
€TCsl TO, UTO OHU BBICTYIIAIOT B BEPOSITHOCTHOM (hopme, B BUJIE CTATUCTHUECKUX 3aKOHOB.

5) [Ipu omnucanuu OOBEKTOB HCIONB3YIOTCS J[BAa KJacca MOHSATHIA: MPOCTPAHCTBEHHO-
BPEMEHHBIE U SHEPIreTUYECKU-UMIYJIbCHbIE. [IepBble NalOT KMHEMAaTUYECKYI0 KapTUHY JBUKEHUS,
BTOpbIE TUHAMUYECKYIO (IPUUMHHYIO).

6) IIpocTpaHCTBO-BpeMs M MPUYMHHOCTh OTHOCUTEIIBHBI U 3aBUCHMBI.

7) ®yHIaMEHTAIBHBIC MTOJI0KEHUSI KBAHTOBOM TCOPHUH:

— IPUHIUI HEONPEEIECHHOCTH,
— IPUHUUI JOIOJHUTEIBHOCTH.

Tema 4.5. DyiemeHTHI siiepHOi PU3NKH

1) ATOMHOE SIIpO: COCTAaB U XapaKTEPUCTUKU aTOMHOIO siipa. Macca W SHEprusi CBs3M sapa.
Monenu aToMHOTO siapa. SaepHbIe CUITBI U UX CBOMCTBA.

2) Ilonsarue pagnoaktuBHOCTH. CTaOWIIBHBIC M HECTAOMJIBHBIC N30TONBI XUMUYECKUX JIEMEH-
TOB. 3aKOH paJoaKTUBHOTO pacnazna. [lenenue saep. Llenmnas peakiusi.

3) SlnepHbie peakTOphl M aToMHas 3aekTpoctanius (ADC).

4) TepmosiaepHblie peakiiuu. TepMOosiIepHbIN CHHTE3 — HCTOYHHUK SHEPTUH 3BE3I.

5) [IpoGiema ynpaBiisieMOro TEpMOSICPHOTO CUHTE3a.

Tema 4.6. Bcentennas
HNurepakTuBHas popma — JIeKIUA-BU3YaTU3 AU

1) Ucropus Beenennoii.

2) Teopust BOSHUKHOBEHUs BeeneHHOI.

3) I110THOCTB PENMKTOBOTO U3NydeHUs. TeMHass MaTepusl.

4) Hekoropeie xapaktepuctuku Bceenennoii. Connie. Conneunast cucrema. [amaktiku. Yep-
Hble 1bIpbl. KBa3apsl.

5) Dpomonus BeeneHHoii.

6) CranmapTHas MOJCIIb — COBPEMEHHAsI TEOPHSI CTPOCHHS U B3aMMOJICHCTBHS DJIEMEHTAPHBIX
YaCTHII, ONMMCHIBAIONIAS 3JIEKTPOMAarHUTHOE, c1aboe M CUIbHOE B3aUMOJEHCTBUE BCEX 3JIEMEHTap-
HbIX yacTull. CTaHgapTHas MOJENb HE SBJIETCS TEOPUEH BCEro, T.K. HE OMMCHIBAET TEMHYIO MaTe-
pHIO, TEMHYIO HEPTHUIO M HE BKJIIOYAET B ce0sl rpaBUTALIUIO.

Pazngen 5. KOHIEIITYAJIbBHBIE YPOBHHU COBPEMEHHOMW XUMHHU
Tema 5.1. UoHHAas 1 KOBAJIEHTHAA CBA3bL

1) Beenenue. XuMusi — OJIHa U3 BOKHEHIITUX U OOLMIMPHBIX 00JIACTEH €CTECTBO3HAHMSI, HAyKa O
BEII[ECTBAX, UX COCTaBE M CTPOCHUH, UX CBOMCTBAX, 3aBUCAIINX OT COCTaBa M CTPOCHHUS, UX TIpe-
BpaIICHUSX, BEAYIIUX K U3MEHEHHUIO COCTaBa — XUMUUYECKHUX PEAKIUAX, a TAKXKE O 3aKOHAX U 3aKO-
HOMEPHOCTSX, KOTOPBIM 3TH MPEBPAIECHUS TTOTIUHSFOTCS.

2) TloHaTHe BaJCHTHOCTH aTOMa. BaJeHTHOCTh — 3TO CIIOCOOHOCTH aTOMOB XMMHYECKHX dJIe-
MEHTOB 00Pa30BBIBAThH OMPEACIICHHOE YHCI0 XUMHUECKUX CBsA3eH ¢ npyrumu atomamu. CoBpeMeH-
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HbIE IIPEJICTABIICHUS O BAJEHTHOCTH: MAaKCUMaJIbHAsl BAJEHTHOCTh AJIEMEHTA YMCIEHHO paBHA HO-
Mmepy rpynmsl B [leproanyeckoit Tabnuile M1 OTHOCHTCS UCKIIOUUTENBHO K CTETIEHU OKHCIICHUS.
[ToHATHA «IOCTOSHHOW BAJIEGHTHOCTU» U «IIEPEMEHHOM BAJEHTHOCTH» TAKXKE MPEUMYLIECTBEHHO
OTHOCATCA K CTCIICHHU OKHUCJIICHUA.

3) KoBasieHTHast cBsi3b — HamboJiee OOIIMI BHJ XUMUYECKOW CBSI3U, BO3HHKAMOUIMHA 3a CUCT
0000111eCTBICHUS IIEKTPOHHOHN Mapbl MOCPEICTBOM 0OMEHHOro Mexanu3Ma. CylIiecTByeT JBa Me-
XaHU3Ma 00pa30BaHMsI KOBAJICHTHON CBS3H: OOMEHHBIN U TOHOPHO-AKLIETI TOPHBIA.

4) VMoHHas CBSI3b — YACTHBIN CITy4ail KOBAJICHTHOM CBSI3U, KOTa 00pa30BaBIIasiCs SJICKTPOHHAS
napa MoJHOCTBIO MPUHAMIEKUT OoJiee FJIEKTPOOTPUIIATEIbHOMY aTOMY, CTAHOBSIIEMYCSI aHHOHOM.
COC[[I/IHGHI/ISI C TAKOM CBS3BI0 MOXHO ONHCHIBATL B SJICKTPOCTATUYCCKOM HpI/I6JII/I)KCHI/II/I, cuuTas
MOHHYIO CBSI3b 00YCIOBJICHHON MPUTSKEHUEM MOJI0KUTEIbHBIX U OTPUIIATEIbHBIX HOHOB.

Tema 5.2. MoJiekyJisipHble 0pOUTATH

1) Teopust MOJIEKYJIPHBIX OpOUTANEil MaeT MPEACTAaBICHHE O PACIPEACICHHU 3JICKTPOHHOI
IUIOTHOCTH U OOBACHSIET CBOWCTBA MOJIEKY . MoJleKyia paccCMaTpUBAETCs Kak 1IeJI0e, a He KaK Co-
BOKYITHOCTb aTOMOB. B Mosekyrne (Kak U B aTOM€) UMEIOTCS TUCKPETHBIE SHEPreTHUECKUE COCTOsI-
HUS OT/AEIBHBIX AJIEKTPOHOB (MOJIEKYJISIpHBIE OPOUTANIN) C UX CaMOCOTIIACOBAaHHBIM JBM)KEHUEM B
10JI€ JPYT Apyra U BCeX sAAep MOJIEKYJIBI.

2) M3BecTHBI TpU TUIA MOJICKYJSpHBIX opOutaneit (MO): CBs3bIBAIOIIUE, Pa3phIXJISIONIAE U
HECBS3bIBAIOLIME. DIEKTPOHBI Ha CBA3bIBaOIUX MO yIpOUHSIOT CBSI3b, HA PA3PHIXJISIOMUX KaK Obl
JeCTaOMIN3UPYIOT (PacIIaTHIBAIOT) CBSI3b MEXK]y aTOMaMU MOJIEKYJbI. MoJieKyia sBIsieTCs yCTOM-
YUBOM, €CIIM YHMCIIO NIEKTPOHOB Ha CBsA3bIBarOIMX MO mpeBhIIacT YUCIIO0 3JIEKTPOHOB HA Pa3phbIX-
JSAOUMX. DJIEKTPOHBI, HaXoAsIuecss Ha HecBs3biBaolux MO, ydactusi B oOpa3oBaHUM XUMHUYeE-
CKOM CBSI3M HE NPUHUMAIOT.

3) Xapakrep pacrpeeiacHus MeKTpoHoB mo MO onpenenseT mopsaoK (KpaTHOCTh) CBS3H, €€
SHEPIuI0, MEXbsAJAEpHbIC PACCTOSHUS (JUIMHA CBSI3U), MATHUTHBIE CBOMCTBA MOJIEKYJIBI U JIp. 3amoi-
HEHUE MOJIEKYJISPHBIX OpOUTaNel MOAYUHAETCS TEM XK€ MPaBUiIaM, YTO U 3aI10JHEHUE ATOMHBIX.

Tema 5.3. KoopauHaumoHHasi, MeTa/JLIN4ecKasi CBSI3H

1) KoopauHannoHHasi CBsi3b (OHOPHO-AaKIENITOPHAS CBSI3b) — XMMHUYECKasl CBS3b MEXy aTo-
MaMH U MOJIEKYJIaMU, OOBIYHO HE UMEIOLIUMU HECTIAPEHHBIX AIEKTPOHOB. O1HA U3 YacTHIl TpU 00-
pa30BaHUM TAKOW CBSI3U SIBJISIETCSA JOHOPOM Iaphl AJIEKTPOHOB, a Apyras — aKlenTopoM. AKIIENTO-
POM dallle BCEro CIyXatT MOJIOKUTETHHO 3apsKEHHBIE MOHBI, TOHOP K€ UMEET CBOOOAHYIO HE TO-
JeNEHHYIO TIapy SJIEKTPOHOB, KOTOpasi Ipu oOpa3oBaHuM KoopauHanuoHHO#M cBsi3u (K. c.) crano-
BUTCs o011eit. YacTHslii cmydaii K. ¢. — BogopoHas cBs3b.

2) Merananueckasi CBsI3b BO3HUKACT B PE3yJbTaTe YaCTUYHOM JIEIOKAIM3allUN BaJCHTHBIX
AJIEKTPOHOB, KOTOPBIE TOCTATOYHO CBOOOJHO JBUXKYTCS B PEIIETKE METAIJIOB. DJIEKTPOHBI dJIEK-
TPOCTATHUYECKH B3aUMOJICHCTBYIOT C MOJOKUTEIBHO 3apPsSKEHHBIMU HOHAMU perieTKr. Cuibl CBS3H
HE JIOKAJIM30BaHbl M HE HAMPABJICHBI, a JCIOKATN30BaHHBIC JIEKTPOHBI 00YCIOBIUBAIOT BBHICOKYIO
TEIJI0- U 3JEKTPONPOBOAHOCTD.

Tema 5.4. dynnameHTalIbHbIe OCHOBBI XUMUH. [lepunoguyeckuii 3axon MeHnaesneeBa

1) dyHaaMeHTaIbHBIE OCHOBBI COBPEMEHHOM XMMHHU: KBaHTOBAsh MEXaHHKa, aTOMHasl (PH3HKa,
TEPMOJMHAMUKA, CTaTUCTHUECKas (HU3MKa, PU3nUecKass KHHETHKA. XUMHUS «BBIBOAUTCS» U3 (HU3H-
KM, HO HE CBOJIUTCS K HEH.

ATOMHO-MOJIEKYJIAPHBIA YPOBEHb OpPraHU3AlMM MaTepUH, YPE3BBIYAMHO CJIOXKHO ONHCHIBae-
MBI Ha (DyHIaMEHTaJIbHOM YpPOBHE, Ha YpOBHE KBAaHTOBOW MEXaHMKH, MOTPEOOBAJ BBIPAOOTKU
CBOEr0 XMMMYECKOTO si3bika. CeronHsa (Qu3ukKa, COCTABIAIONIAS AP0 TEOPETUUECKON XUMHH, CITY-
KUT 0a30il JanbHEWIIEero pa3BUTHS ATOM Hayku. Pa3BuTHEe COBpEeMEHHOW XUMHH, €€ OCHOBHBIE
KOHIEMNINH 0Ka3aJIiCh TECHO CBA3aHHBIMU HE TOJIBKO C (PU3HMKOM, HO U C IPYTUMH €CTECTBEHHBIMU
HayKaMH, 0COOCHHO ¢ OHOIOTHEil.

2) Tlepuomnueckuii 3aKOH — (DyHIaMEHTAIBHBINA 3aKOH MPHUPO/IbI, OTKpbIThIH .M. Mennenee-
BbIM B 1869 rony npu conocraBiieHUN CBOMCTB M3BECTHBIX B TO BPEMS XMMHUYECKUX 3JIEMEHTOB U
WX BEJIMYMH aTOMHBIX Macc. CoBpeMmeHHas hopmynaupoBka [lepuoanueckoro 3akoHa:

«CBOMCTBa XUMHUYECKUX AJIEMEHTOB (T.€. CBOMCTBa M (opma 00pazyeMbIX UMH COEIHMHEHUIN)
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HaXOJATCS B IEPUOANYECKON 3aBUCMOCTH OT 3apsi/ia aTOMOB XUMUYECKHUX JIEMEHTOBY.
Tema 5.5. CoBpemeHHasi pOpMYJIMPOBKA CTEXHOMETPHYECKHX 3aKOHOB

1) CrexuoMeTprUeCKHe 3aKOHbI — OCHOBHbBIC 3aKOHBI (PM3UKH, KOTOPbIC BKJIFOUYAIOT 3aKOHBI KO-
JMYECTBEHHBIX COOTHOIICHUH MEX/y pearupyIOIIMMH BEeIIECTBAMH. DTH 3aKOHBI COCTABIIAIOT Pa3-
JIeNl XUMHUH — CTeXHOMeTpHuio. CTEXUOMETpHs BKIIFOYAET B ce0si: 3aKOH ABOTaJpO, 3aKOH IOCTOSH-
CTBa COCTaBa BEIIECTBA, 3aKOH MPOCTHIX OOBEMHBIX OTHOIICHUMN, 3aKOH SKBHUBAJICHTOB, 3aKOH CO-
XpaHEHHs MacChl BEIIECTBA U HEKOTOPBIE Apyrue. B OCHOBY COCTaBIIeHHSI XMMUYECKHX YpaBHEHHN
HIOJIOXKEH METOJI MaTepualibHOTO OajlaHca, OCHOBAaHHBIN Ha 3aKOHE COXPAaHECHHUS MacCCHhI.

2) 3aKOH COXpaHEHHUS MAacChl BEIIECTBA (3aKOH COXPAHEHHsI MaTEPUH): Macca BEIeCTBa, BCTY-
NUBIIAX B PEAKIUIO (pPEarcHTOB), paBHA MAacce BEIICCTB, MOJIYYMBIIMXCS B PE3yJIbTaTe PEaKIUH
(TpOAYKTOB).

3) 3aKoH IMOCTOSIHCTBA COCTaBa BEILECTBA: KAXK/IOE YUCTOE BEIIECTBO, KAKUM ObI CLIOCOOOM OHO
HU OBLJIO MOJYYEHO, BCETIa MIMEET OJIMH U TOT XKE COCTaB M CBOMCTBA.

4) 3aKOH KpaTHBIX OTHOIICHHIA: €CJIH J[Ba 3JIEMEHTa 00pa3yloT MEXy CO00i HECKOIBKO MOJIe-
KYJISIPHBIX COCTMHEHUH, TO Macca OJIHOTO JIEMEHTA, IPUXOISIIAsCS Ha OJIHY U TY )K€ Maccy JIpyro-
r'0, OTHOCSTCSI MEXKIY CO00i Kak HeOOIbIIHE 1IeTIbIC YHCIIA.

Tema 5.6. XuMuueckue 3j1eMeHTHI B 4€JI0BEKe

1) U3 94 Bcrpevarommxcsi B MPUPOAEC XUMHYCCKUX JIEMEHTOB, 81 0OHAapykeH B OpraHu3Me
yenoBeka. Ho B cpenneM, Hampumep, 70-TH KUIOTPAaMMOBOE TEJIO B3POCIOr0 YeOBEKa COJIEPIKUT
OKOJIO 6,7-1027 aTOMOB M COCTOMT B OCHOBHOM H3 60 XMMHYECKHX 3JIeMEHTOB. Bce Xxumuueckue
3JIEMEHTBI OpraHu3Ma JeNATCS Ha JIBE TPYMIbl: MAaKPO- U MUKPOIJIEMEHTHI.

2) Makpo3jeMeHThl — 3JCMEHThI ¢ KOHIeHTpanued B opranusme Oosee 0,001% oT macchr:
kuciopo (65 %), yriuepon (18 %), Bomopos (10 %), xeneszo (0,006 %), kamuii (0,25 %), Kaubipii
(1,5 %), marauit (0,05 %), marpuii (0,15 %), azor (3 %), cepa (0,25 %), pocdop (1 %), xmop
(0,15%). 13 atomoB >Tux 12 snementoB (99,806 % oT macchl opranu3ma) MOCTPOEHBI HE TOJIBKO
KJICTKY KUBBIX OPTaHU3MOB, HO U BCS TIPUPOJIa BOKPYT HAC.

3) MuKposaeMeHTbl — 3JIEMEHTHI, J0Js KOTOpPBIX B opranusme coctapisier ot 0,001 10
0,000001 %. D10 UMHK, O, KOOAIBT, XPOM, MEIb U JIP.

4) Ecnu KOHIIEHTpALUS 3JIEMEHTOB B OPraHU3ME €IIle MEHbIIIE, TO UX OTHOCAT K TPYIINE Cle0-
BBIX (T.€. B OpraHu3Me 0OHapYKEHBI X CJIebI). ITO CeleH, Oop, cepedpo, 30JI0TO U Jp.

5) Buosornueckass aKTHBHOCTb 3JICMEHTOB B JKHUBBIX OPTaHH3Max OMPEICNACTCS MOT0KEHHEM
WX B MEPUOJUYECKON CHUCTEME, T.€. 3aBHUCHUT OT CTPOEHHUs aTOMOB 3JieMeHTOB. C BO3pacTaHHeM
aTOMHOM Macchl S-anemeHToB | u |l rpynn yBennunBaeTcss UX TOKCUYHOCTh M YMEHBIIIAeTCs MPO-
[IEHTHOE COJIep)KaHuE UX B OPTaHU3ME.

Pazgen 6. KOHIENNIUU MPOUCXOXKAEHUSA )KU3HU
Tema 6.1. 'nnore3bl 0 NPOMCXOKAEHUH KU3HU HA 3eMuie

XKu3Hb — 3TO MpoIiece CYIIECTBOBAHUS CIIOXHBIX CUCTEM, COCTOSIIIMX M3 OOJBIINX OpraHuYe-
CKHX MOJICKYJ U HCOPTraHMYCCKUX BCIICCTB, CIIOCOOHBIX CaMOBOCIIPOU3BOAUTECS, CaMOpPAa3BHUBATh-
Csl U TIOJIIEP)KUBATh CBOE CYIIIECTBOBAHUE B pe3ylbTare 0OMEHa SHEprueil U BEIIECTBOM C OKpY-
JKarouien cpeaou.

[IpoucxoxaeHue KU3HU Ha 3eMJie SBISETCS OJHOM M3 BaXXHEUIINX MPOOJIEM eCTECTBO3ZHAHUS.
Eme B rmy0okoil IpeBHOCTH JIt0/IM 3a7jaBajid cebe BOIMPOCHI, OTKYJa MPOU30IILIa KUBas MPUPOAA,
KaK MOSIBUJIACh KU3Hb Ha 3eMJie, TJIe TPaHb MEPEeX0/1a OT HEXKUBOTO K KM3HU U 1p. Ha npoTsxenun
JECATKOB BEKOB MCHAJIMCH B3IJISIIbI HA np06neMy KN3HH, BEICKA3bIBAJIUCh PAa3HBIC UICH, TUIIOTC3bI
Y KOHLEMIIHUH. DTOT BOIIPOC BOJIHYET YEIOBEUECTBO U M0 HACTOSIIIEE BPEMS.

HexoTopsie naen u runoTe3sbl 0 NPOUCXO0XKACHUN KU3HU MOJYYHIA MIHUPOKOE paCIpOCTpaHe-
HUE B pa3Hbl€ MEPUO/Ibl HCTOPUU PA3BUTHS €CTECTBO3HAHM. B HacTosIIee BpeMsl CyIIeCTBYET MATh
THUIIOTE3 BO3BHUKHOBCHUSA )XKU3HU:

1) Kpeanuonusm — rumnoresa, yTBEpK/Iaromiasi, 4To XH3Hb CO3/]aHa CBEPXbECTECTBEHHBIM CY-
IIECTBOM B PE3yJIbTaTE aKTa TBOPEHHUsI, TO €CTh borom.

2) 'mnore3a CTalMOHAPHOTO COCTOSIHHS, COTJIACHO KOTOPOM H3Hb CYIIIECTBOBAIA BCET/IA.
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https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D1%85%D0%B8%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D1%85%D0%B8%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%90%D0%B2%D0%BE%D0%B3%D0%B0%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%BF%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D1%81%D1%82%D0%B2%D0%B0_%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%BF%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D1%81%D1%82%D0%B2%D0%B0_%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2%D0%B0
https://ru.wikipedia.org/w/index.php?title=%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%8B%D1%85_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BC%D0%BD%D1%8B%D1%85_%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B9&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D1%8D%D0%BA%D0%B2%D0%B8%D0%B2%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%BE%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D1%81%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D1%81%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D1%81%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D1%8B

3) I'umoTe3a caMONPOU3BOJIBHOTO 3aPOXKICHUS KHU3HU, KOTOPas OCHOBBIBAETCSI HA UJIEC MHO-
TOKPATHOI'O BO3HUKHOBCHUSA KU3HHU U3 HCKHUBOT'O BCIICCTBA.

4) I'nmote3a MaHCIEPMHH, COTJIACHO KOTOPOM KHM3Hb Obla 3aHeCeHa Ha 3EMITI0 U3 KOCMHYE-
CKOI'0 MPOCTPAHCTBA.

5) I'umoTe3a KCTOPUYECKOTO MPOUCXOXKICHHUS JKU3HH TyTEeM OMOXUMUYIESCKOM IBOITIOLIUH.

Tema 6.2. 'mnore3a camo3apoxkienusi U nancnepmuu. I'unoreza Onapuna-lOpu

1) Teopusi camo3apoxIeHus KU3HU ObLIa pacrpoctpaHeHa B JIpesHem Kutae, BaBuione u
[penem Erunrte B KauecTBE aJbTEPHATUBbI KPEAlMOHU3MY, C KOTOPBIM OHAa COCYIIECTBOBaja.
Apucrotensb (384 — 322 1r. 10 H.3.): ONPEACIICHHBIC «YAaCTHIIBD BEIIECTBA COJIEPKAT HEKOE «aK-
TUBHOE Hayajuo», KOTOPOE MPHU MOAXOISAIINX YCIOBUSIX MOKET CO3/1aTh KUBOW opraHu3M. BruioTe
10 19 Beka B Hay4HOU cpejie CyIIECTBOBAJIO MPEACTABICHUE O «<GKU3HEHHOM CUJIe» - HEKOM BCEIpo-
HUKAIOMIeH CyOCTaHIINH, 3aCTaBISIONICH 3apOKIATHCS KUBOE U3 HEKUBOTO.

Bnocnencteun Gmaromapst sxcriepumentam ®dpandecko Penu, Antonu Ban JleBenryka, Jlym
[Tactepa 3Ta Teopus OblsIa OKOHYATENHFHO OMpOBeprHyra. Ha cMeHy abuoreHesa mpuiia KOHIET-
s OnoreHesa.

2) Cornacuo Teopun [Tancnepmunu (1O. JIubux, I'. Puxtep, C. AppeHuyc) Ku3Hb MOTJIa ObITh
3aHeceHa Ha 3eMJII0 U3 KOCMOCa ¢ METEOPUTAMH U KOCMHYECKOH Mbuibl0. HekoTopble opraHnusmsl,
Hanpumep, tTuxoxojaka (Tardigrada) pasmepamu 0,1—1,5 MM, 001a7a0T BBICOKOH YCTOWYHMBOCTHIO
K pajiianuu, rayooKoMy BaKyyMy, HU3KUM TEMIIEpaTypaM U IPYTUM BO3JACHCTBUSIM.

OpHako 10 cUX MOp HE YJAJIOCh OOHAPYKUTh HA METEOpUTaX, YIABUIMX Ha 3E€MIII0 WM Haxo-
JSIIUXCS B OTKPBITOM KOCMOCE, Ha IJIaHETaX M UX CIYTHUKOB HAalllel CONHEYHON CHCTEMBbI Oopra-
HU3MbI, UMEIOILIME BHE3EMHOE ITPOUCX0KICHHE.

3) I'umotesa Onapuna-tOpu

— Dtarbl BO3HUKHOBEHUS KU3HU 110 OnapuHy:

® BO3HHUKHOBEHHE OPraHUYECKUX BEILECTB;
® BO3HUKHOBEHHUE OEIKOB;
® BO3HUKHOBEHHUE OETKOBBIX TEll.
— YcnoBus BOSHUKHOBEHUS JKU3HU Ha 3eMJI€E:
e ucxojaHbIe BemecTBa nepBuyHoil atMocdepnl 3emumn:. CO, CO,, H,S, NHs, Hy, NO2, N,
CH4, H,O u np.;
e He ObUIO CBOOOAHOIO KUCIOPOAA, KOTOPBIA MPUBOAMI Obl K HEMEIJIECHHOMY OKHCIIEHUIO
HCXOJIHBIX U MPOMEKYTOYHBIX BEIIECTB;
® HE CYyLIECTBOBAIO >KHUBBIX CHUCTEM, KOTOpbIE pa3pyllalid Obl OPraHUYeCKHE COEAMHEHUS
WJIM UCTIOJIb30BANIH HX.
— VMICTOYHMKYN DHEPTUH:
® KOCMHUYECKas SHEPrusi: COJIHEUHBIM CBET, BKJIIOYas yIbTpaduoseToBoe U3ydyeHue, U Koc-
MUYECKHE JIyUH;
e HHeprus Hexp 3eMiIM: paAMOaKTUBHOCTh MUHEPAJIOB, TEILJIO BYJIKAHOB U HCTOYHUKOB;
e HHeprus arMocepbl — AEKTPUUECKUE Pa3psIbL.
— JIOCTaTO4YHO AJIUTENBHOE BPEMS:
® [IPOLECC XMMUYECKOW IBOJIIOLMN Hayajcsi MUHUMYM 3a 1 miipa et 10 oOpa3oBaHUs mep-
BbIX OPraHU3MOB — I'€TepOTPO(PHBIX MPOKAPUOTHUUECKUX KIIETOK.

I'mnore3a OnapunHa-XomnaeitHa yTBEpKIAET, YTO KU3Hb BO3HUKIIA B OK€aHaX, /i€ Mepe dTUM
c(hopMHpOBAJICS HACHIIIEHHBIA MPeOMOTHYECKUI OyJIbOH M3 pa3IMYHbIX OPraHUYECKHUX COEIUHE-
HUM.

Omneitel Mumnepa-tOpu B 1953 rongy moaTBepauia, 4TO MHOTHE OHOJOTMYECKHE BEIIECTBa
(aMUHOKHCIIOTHI, a/ICHUH, MIPOCThIE caxapa) MOKHO CHHTE3WPOBATh U3 HEOPTaHUYECKHUX BEIIECTB B
71a00PaTOPHBIX YCIOBUSX, €CIIM CMOJIETUPOBAThH YCIOBHS MEPBOOBITHON 3eMJTH.

4) CoBpeMeHHbIE IPE/ICTABICHHUS TIPOUCX OXKICHHS )KU3HU:

e B Hauvaie 1980-x romoB Owuia ycranosiena cnocodnocts PHK x camopenpoaykiuu B oT-
CyTCTBUE OENKOBBIX (DEPMEHTOB;

e npouecc 3Bosonuu 1men or PHK k 6enky, 3atem k ob6pazoBanuto monekyis! JJHK;

® TIOCJIEHUNA 3Tan BO3HUKHOBEHHUS KH3HH — 00pa3oBaHUE MOJEKYJ, YIOPSIOUeHHE CTPYK-
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TYpBI, YCOBEPIICHCTBOBAHHUE MPOIIECCOB OOMEHA C OKpYXKAroIeH cpenoil — oOpa3oBaHUe MPOCTEH-
KX KJICTOK — IPOKAPUOTOB — C 3TOI'O MOMCHTA HAYUHACTCA 6I/IOJIOI‘I/I‘-IGCKEUI OBOJIFOIIHA.

Tema 6.3. 3emJis1 B mepuo/ 3aposKaeHNsl JKU3HU

1) Ucropus >xu3HM Ha 3emiie Hayaiach C MOMEHTA IMOSBJICHHUS NIEPBOTO JKUBOTO CYIECTBA —
3,7 Muinuapna JeT Hazag M MpoJoJibkaercs mo ced neHb. CXOACTBO MEXAY BCEMH OpraHMu3MaMu
YKa3bIBaeT Ha HAJIMYME OOILEro MpeKa, OT KOTOPOro MPOU3OIIUIH BCE IPYTUE KUBbBIE CYIIIECTBA.

2) 3emiis obpasoBanach OKoo 4,567 MJIpA JCT Ha3aj MMyTéM aKKPEIMK U3 IPOTOILIAHETHOTO
JIUCKa, TUCKOOOpa3HOU Macchl ra3a, MbUIM, OCTaBIIMXCs oT oOpa3oBaHus CoJHIA, KOTOpas W Jaia
Hayano CoJIHEYHOH cHUCTEME.

3) Bynkanudeckas jerasaiusi co3jiaia MepBUUHYy0 aTMocdepy, HO B HEl MOUYTH HE ObLIO KHC-
J0poJia, U oHa ObUTa Obl TOKCUYHOM JJIS JIIOJICH U COBPEMEHHOM KM3HU B LIelOM. bosbias yacTb
3emuin ObliIa PaCIUIaBICHHOW M3-32 aKTUBHOTO BYJIKAaHHU3Ma M YACThIX CTOJIKHOBEHUU C JIPYTUMHU
KOCMUYECKHMH o0bekTaMu. [Ipeamnonaraercs, yTo OJJHO U3 TAKUX KPYIHBIX CTOJKHOBEHUH MpHUBE-
JI0 K HAKJIOHY 3eMHO# ocu U opmupoBanuto JIynel. Co BpeMeHeM Takue KOCMUYecKne 6omMoapau-
POBKH MPEKPATHIINCh, YTO MO3BOJIUIIO TJIAHETE OCTHITh U 00pa30BaTh TBEPAYIO KOPY.

4) JloctaBicHHAs HA IUIAHETY KOMETAMU U aCTEPOMIaMH BOJla CKOHICHCHPOBaiach B 00jaKa u
OKeaHbl. 3eMJis cTajia, HaKOHell, TOCTEIPUUMHOMN sl )KU3HU, a camble paHHUE e€ (hopMbl o0oraTu-
au atMocdepy kucinopogom. [lo kpaiiHelr Mepe, MEpBBI MHJUTHAP JIET KU3Hb Ha 3eMJIe CyIIle-
CTBOBAJIa B MAJIbIX U MUKPOCKOIIUYECKUX (Popmax.

5) Okono 580 MHUUIMOHOB JIET Ha3aJ BO3HHMKJIA CIIOKHAs MHOI'OKJIETOYHAs JKH3Hb, a BO Bpe-
Msi KeMOpPHIICKOTO TepuoJia OHa TMepexuiia Mmporecc ObICTpoi AuBepcudUKanuu B OOJBIIMHCTBO
OCHOBHBIX THUIIOB.

Tema 6.4. Bo3HnkHOBeHMeE KU3HU B IJIyOMHAX THAPOTEPMAIbHBIX CHCTEM

1) T'uaporepManbHble  MCTOYHUKH  («4E€pHBIC  KYPWIBLIMKW»),  JCUCTBYIOIIME  Ha
JTHE OKEaHOB MHOTOUMCJICHHbIEC HICTOYHHUKH. V13 HUX B OKeaHbl MMOCTYNAeT BHICOKOMUHEPAIN30BaH-
Hasl ropsiyasi BoJia IoJ1 IaBJICHHEM B COTHH aTMocdep. [Ipeacrasisaior co6oit TpyoooOpa3Hbie 0Opa-
30BaHUs, TOCTUTAIOIINE BBICOTHI B JIECATKU METPOB, YCTOMUMBOCTh KOTOPHIX OOECIIEUnBAETCS JIeH-
CTBHEM CHJIbI ApXUMea.

2) «KypuiabIIMKH» HU3BEPraloT reoTepMaibHy0 BoAy Temreparypoit g0 400 °C. M3-3a 6oib-
IIOTO JIABJICHUS 3Ta BOJA HE KHUIIUT, @ HAXOJUTCA B CBEPXKPUTUUECKOM cOoCcTOsiHUH. [Ipnunna uép-
HOTO IIBETa U MYTHOCTH — B3BeCh Cynb(huI0B MeTauioB. Compukacasch ¢ OKEaHCKOM BOJIOH reo-
TepMalbHasl BOJA OXJIAXKIAETCsS, U3 Hee TMEPBBIMHU BBIMAJAIOT CYIb(PHUIBI XKene3a, MeIu U HUKETI,
OKpalieHHbIe B 4€pHBIA. B npouecce nanpHeiiniero oxnaxaenus (200—300°C) u3 reorepManbHON
BOJIbI BHITIAJAIOT CYJIb(UIABI IMHKA U MapraHila, OKpalleHHbIE B O€IbIi, TaK YTO THO BOKPYT «4ep-
HBIX KYpUJIBIIMKOBY Oenoro 1sera. B reorepManbHON BOJE TakkKe coaepiKarcs cepoBOAOPOJ, Ka-
nui, marauil. OHa UMEeT LIEI0YHYIO PEaKILHIo.

3) I'maporepMasbHbIC UCTOYHHKH SIBISIOTCS CBOCOOpA3HBIMU «0a3MCaMH JKU3HW» B TIyOHH-
HOM apoTHUeCcKOl 30HE OKeaHa, CYIIECTBYIOIIMX HE Ha OCHOBE (OTOCHUHTE3a, & XEMOCHHTE-
3a XeMOCHUHTE3UPYIONMUX OaKTepuil. DTO cpesa 0OUTaHUSI HEOOBIYHBIX OMOJOTUYECKUX COOOIIECTB,
obOecrieunBarOmuX  (GOpMHpPOBAaHME HE3aBUCHUMBIX SKOCUCTEM. OJTO caMmble TIIyOOKHEe dYa-
cTH Onocdepsl, nocturatouire riryounsl 2500 meTpoB u Oosee.

Tema 6.5. Kputepun odnraemoctn miaHer. Biausinue temmeparypsl, A1aBJIeHHsI M aTMO-
chepbl

1) JKu3HenpuroJHOCTh —TIPUTOTHOCT, HEOECHOTO Tella Il BO3HUKHOBEHHUS M IOJJIepiKa-
Hus ku3HU. Ceifuac )KU3Hb M3BECTHA TOJBKO Ha 3eMiie M HU OJJHO HEOECHOE TENI0 HeIb3s YBEPEHHO
MPU3HATH TMPUTOTHBIM IS )KU3HHU, MOKHO TOJIBKO OIEHUBAThH CTETMEHb 3TOM MPUTOTHOCTH HA OCHO-
BE€ CTEIICHH CXOJICTBA YCJIIOBHI HA HEM C 36MHBIMHU.

2) YcnoBus Ha HEOSCHBIX TeJlax ONMPENeNsIoTCs (pakTopaMu, HEKOTOPbIE U3 KOTOPBIX JUISI MHO-
TUX TeJ U3BECTHBI PU3NYECKUMH XapaKTePUCTUKaMH (B YAaCTHOCTU MacCoi U CTPOCHUEM), X UMHYe-
CKHUM COCTaBOM, M OpOUTAIILHBIMU XapaKTEPUCTUKAMU, a TAK)Ke MapaMeTpamMu 3Be3]bl, BOKPYT KO-
TOpOH 3TO Teno obparmmaercs. MccnenoBanusiMu B 3TOH 00J1aCTH 3aHUMAETCSI ACTPOOHOTIOTHS.

3) JKuBble OpraHM3MbI BCET/Ia HYXJIAIOTCS B UCTOYHHUKE SHEPruu. [ JTaBHbIC MPU3HAKU JKU3HE-
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https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BD%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%89%D0%B8%D0%B9_%D0%BF%D1%80%D0%B5%D0%B4%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%BB%D1%80%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%BA%D1%80%D0%B5%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D0%B5%D1%80%D0%BE%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B5%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_(%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%90%D1%80%D1%85%D0%B8%D0%BC%D0%B5%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%80%D1%85%D0%BA%D1%80%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B6%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4_%D0%B6%D0%B5%D0%BB%D0%B5%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4%D1%8B_%D0%BC%D0%B5%D0%B4%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4_%D0%BD%D0%B8%D0%BA%D0%B5%D0%BB%D1%8F(II)
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4_%D1%86%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4_%D0%BC%D0%B0%D1%80%D0%B3%D0%B0%D0%BD%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%84%D0%BE%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B7%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%BC%D0%BE%D1%82%D1%80%D0%BE%D1%84%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B7%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8B_%D0%BE%D1%80%D0%B1%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F

MPUTOJHOCTH TUIAHETHI: OOJBIIME BOJAOEMBI W YCJIOBHS, CIOCOOCTBYIONIUE CHHTE3Y CIIOXK-
HBIX OPraHU4YCCKHX BCIICCTB, a TaKXe HaJIN4Yue HNCTOYHHUKA 3HepI‘I/II/I JJIA Ho,unepxca-
HHS MeTa0oIM3Ma.

4) JKu3HenpurogHOCTh IJIAHETHI 3aBHCHT OT CBOMCTB 3BE3/bl, BOKPYT KOTOPOi OHa 0OpaIlacT-
cs1. 3Be3Ja JIOJDKHA UMETh CTa0MIIBHYIO CBETUMOCTD B TEUCHHE JIOCTATOYHO JIOJTOro IMeprojia Bpe-
MCHH, JO0CTATOYHOI'O AJI1 BOSHUKHOBCHUA U 3BOJIFOIIUH XKU3HU.

Tema 6.6. UesnoBek — peHoMeH BceesrenHoii

1) YenoBek Kak MpeMET €CTECTBEHHOHAYYHOTO MTO3HAHUS.

2) Konuernius yemoBeka B GUiocoGuu KU3HH.

3) Pycckuii KOCMU3M Kak SIBJICHUE KYJIbTYPBHI.

4) Icuxodusmueckas creuduKa 4eIoBeKa.

5) TIcUXO0I0THYECKUE TUIIBI JIFOICH.

6) EctecTBeHHOHAY4YHOE 0OOCHOBAHHE HPABCTBEHHOCTH. VIHTEIICKT.

Pa3nen 7. EcrecTBeHHOHAYYHBbIE aCNIEKTHI IKOJOTHH
Tema 7.1. IIpenmert 3xon0ruu. ConuajbHas 3K0JI0TUs

1) Dkosnorust — OHOJOrUYEcKasl HayKa, KOTOpas MCCIEAYeT CTPYKTYpy W (PYHKIIMOHUPOBAHUE
CUCTEM HaJOPTaHU3MEHHOTO YpPOBHS (IOMYJISIMH, COOOIIECTBA, YKOCHUCTEMbI) B MPOCTPAHCTBE U
BPEMEHHU, B ECTECTBEHHBIX U N3MEHEHHBIX YEJIOBEKOM YCIIOBUSX.

2) I'maBHas 3a/a4a 9KOJIOTHH — PACKPBITH OOIIHEe 3aKOHOMEPHOCTH OPraHU3alMU JKU3HH U Ha
3TOH OCHOBE DPa3pabdOoTaTh NPUHLHUIIBI PALMOHAIBHOIO HCIOJB30BaHUS IPUPOJIHBIX PECYPCOB B
YCIIOBUSIX BCE BO3PACTAIOIIETO BIMSHUA YelloBeKa Ha Ouocdepy.

3) IIpeameToM 3KOJIOTUH SBISIFOTCS. OMOJIOTHYECKUE CHCTEMBI OT OpraHu3Ma JI0 OHOChephl.

4) CoumnanbHas 9KOJIOTUs — Hayka 00 HHTEpecax COIMAIbHBIX TPYIII B cepe MPUPOIOIOIb30-
BaHMs. OCHOBHOM 3aJjayeil COUMAIbHON SKOJOTUU SIBISETCA U3YyYEHUE MEXaHM3MOB BO3JECHCTBUSA
YeJIOBEKa Ha OKPYXKAIOILYI0 Cpely M TeX IpeoOpa3oBaHUM B HEll, KOTOPHIE BBICTYNAIOT pe3yibTa-
TOM YEJIOBEYECKOM AESTEIbHOCTH.

Tema 7.2. I'no6anbHbIE YKOJOTHUYECKHE MPOOJIeMbl coBpeMeHHOCTH. [lepcnekTUBBI pa3-
BUTHS U pellleHust

1) YHuuTOXEHHE BUIOB PACTCHUI U )KUBOTHBIX

2) CokpallleHHe TOJIE3HBIX HCKOMaeMbIX

3) IIpobaeMbl MUPOBOTO OKeaHa

4) 3arpsi3HeHUE aTMOC(EpBI

5) Pa3pymieHre 030HOBOTO CII0s

6) 3arpsi3HEeHHe MOBEPXHOCTH U 00€300paKiMBaHKe MPUPOTHBIX JTaHAIIA(TOB

7) Perenue 3K0JI0rUYECKUX POOIIEM:

® [PaBWIBHO YTUIM3HPOBATH OTXObI IPOU3BO/ICTBA,

e riepeiiTu Ha 6oJee HIKOJOTMUECKH YUCThIE CIIOCOOBI POMBIIILIEHHOCTH,

® 1CII0JIB30BaTh 0OJIee YHCTOE TOILUIMBO,

® JCIOJb30BaTh €CTECTBEHHBIE CUCTEMBI BBIPAOOTKU 3JIEKTPOIHEPTUU (HApUMEp, COITHEY-
Hble OaTapeu, BETPSHbIE MEIbHUIIBI U T.I1.).

8) YenoBeuecTBO MPUBBIKIIO KUTh B FOPOJaxX M MErarojincax, 4To yKe sBIsSeTCS HapyIIeHHEM
IPUPOIHOTO O6uoreoneHo3a. ['opos u BpeaHble TPOU3BOJCTBA — OCHOBHBIE HCTOUYHUKHU 3arpsi3HEHUS
OKpy’Karomien cpefpl. PaccpeioTroueHHbIe B IPOCTPAHCTBE MOCEIEHUST YMEHBIIIAT Harpy3Ky Ha Ouo-
chepy B OTJIEITBHO B3SITHIX MECTaX.

Tema 7.3. 3arpsizHenne aTMocpepbl, 030HOBOI'0 CJI0SI

1) 3arpsi3HeHHe aTMOChEPBI XapaKTEPHO HE TOJIBKO JUTs OOIBIINX TOPOJAOB U HHYCTPUATBHBIX
LEHTPOB. BpeHbie BEIOPOCH MOTYT PacpOCTPaHSITHCS HA OTPOMHBIE PACCTOSTHHSL.

2) BarpszHeHre arMocdepsl 3eMiIH —[TPUHECEHHE B aTMOC(EpHBIN BO3IyX HOBBIX, HEXapak-
TEPHBIX TSI HETO (PU3MYECKUX, XUMUYECKUX U OMOJIOTUUECKHUX BEIIECTB WM U3MEHEHHE MX eCTe-
CTBEHHOW KOHLIEHTpAIUU.
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https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%B1%D0%BE%D0%BB%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%82%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
http://sbio.info/dic/10739
http://sbio.info/dic/12620
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%B4%D1%83%D1%85

3) Bubl 3arpsi3sHeHHS
® 110 UCTOYHHUKAM 3arpsi3HEHHS: €CTECTBEHHOE, aHTPOTIOTEHHOE.
® 110 XapaKTepy 3arpsi3HEHUS aTMOCEPHI:
— ¢usnveckoe (MeXaHUIECKOe, PaTMOAKTUBHOE, JICKTPOMArHUTHOE, IITyMOBOE U TEIIJIOBOE;
— XUMHUYECKOe (OCHOBHBIC 3arpsI3HUTEIIHN: OKCHJI YIIIEpOo/ia, OKCHIIBI a30Ta, TUOKCHU]] CEPHI, YTIIEBO-
JIOPO/IbI, aTbICTH/IBI, TSHKEJIBIE METAJUIbI, AMMHUAK, ITBUTh U PATUOAKTHBHBIC U30TOIIHI);
— OMoJIorn4YecKoe (B OCHOBHOM 3arpsi3HEHHE MUKPOOHOH TIPUPOJIBI).

Tema 7.4. 3arpsizHeHue BObI

[IpyuunHbI:

1) OBITOBBIE ¥ TPOMBIIICHHBIC CTOYHBIE BOJIBI;

2) KHCIOTHBIC TOK/IH;

3) TBepAbBIC OTXO/IBI;

4) opraHuYecKue 3arps3HCHHS,

5) HmpOMBIIIJICHHBIE aBAPUU M TEXHOTEHHBIE KaTaCTPOQBI;

6) HABOJHEHHS,

7) TemaoBOE 3arps3HEHUE, CBI3aHHOE C IPOU3BOACTBOM DJIEKTPUUECKOM U IPOUEii SHEPIHH;
8) cxombl TaBHH, CEIEH U T.1I.

B HEKOTOpBIX ciIydasx MpUpoJia CIIOCOOHA caMa CO BPEMEHEM IPOU3BECTH OYMCTKY BOJHBIX
pecypcoB. Ho nepuoa xumudeckux peakuuit Oynet 6onpimm. Yaie Bcero rubdeinb BOJAOEMOB U 3a-
IpSI3HEHHE MMPECHBIX BOJI HEBO3MOXKHO MPEIOTBPATUTE O3 BMEIIATEIHCTBA YSIIOBEKA.

Tema 7.5. YHHUYTOKeHHE JT€CHBIX IKOCHCTEM IJIOAOPOIHBIX 3eMeJIb

DKOJIOTMYECKUM TPYAHOCTSAM HET KOHI[A M3-3a HEPAIMOHAIBHOI'O MCTOLICHHS JICCOB M Hepas-
pabOTaHHBIM OTJI&YKCHHBIM MEXaHH3MOM 3allUThl 3eMeJIb, KOTOPbIC HAXOJATCS MOJI OXPAHOH rocy-
JlapcTBa.

[IpoGnems! cneayromue:

1) BbIpyOKa JIECOB U KaK CJICICTBUE MCUC3HOBEHUE CPEIbl OOUTAHUS KUBBIX CYIECTB;

2) HEIOCTAaTOYHO pa3pabOTaHHAs CHCTEMa OXPaHbI jJeca M MPOUCXOAAIIas U3 Hee MpodieMa
YBEIIMYEHUS TI0KAPOB, B KOTOPHIX TIOBUHEH YEIIOBEK;

3) 9po3usi MOYBHI JIECHBIX MACCHUBOB,;

4) nipeBpaiiieHre B 00JI0Ta MECTa BBIPYOOK;

5) 3apakeHHe CTOYHBIX BOJ| OTXOJaMU OOpabOTaHHOW JPEBECHHBI, KOTOPHIC 3aCOPSIOT MPH-
POAHYIO Cpeay;

6) BBICBIXaHHE BOJJOEMOB ITOCPEACTBOM BBIPYOKH JIECOB, KOTOPOE BEIECT K HAPYLICHHIO BOIHO-
ro Oananca;

7) yMEHBIIICHHE TOMYJSIIUN KUBOTHBIX, OOHTAIONIMX HA TEPPUTOPHSX, MOABEPIIIMXCS YHH-
YTOXEHUIO JIECOB;

8) pasneneHue eCTECTBEHHOI Cpellbl Ha MaJble YacTH, HE COOOIIAIOIINECS MEKIY COOOi, YTO
PYUINT DKOCUCTEMY, 3aCTaBJISIs IPUPOTY TIOJCTPAUBATHCS TIO]] HYK bl YEJIOBEKa;

9) M3MEHEHHE U MepepacIpe/ieiCHHe MUTPALIMY KUBOTHBIX.

Tema 7.6. Jxos0oruvyeckue npodaeMbl FJHEPreTHKH, FTHAPOIHEPTeTHKH
OcHoBHbIE (OPMBI BIUSHUS SHEPTETUKH HA OKPYXKAIOIIYIO CPElY COCTOST B CIIEIYIOLIEM:

1) OcHOBHOM 00bEM PHEPIHH YEJIOBEUYECTBO MOKA MOTYYaeT 3a CUET MCIHOIb30BaHUS HEBO300-
HOBHUMBIX PECYPCOB.

2) [Ipoucxoaut 3arpsiz3HeHue aTMocdepbl: MapHUKOBBIN 3¢ (]eKT, BbiieaeHe B atMocdepy ra-
30B U IIBLIH.

3) 3arpszHeHue ruapocdepbl: TEMIOBOE 3arps3HEHHE BOJOEMOB, BBIOPOCHI 3arps3HSIOIIMX
BELIECTB.

4) 3arpsi3HeHue TUTOoC(EPHI IPU TPAHCTIOPTUPOBKE YIHEPTOHOCUTENIEH U 3aXOPOHEHUH OTXO/IOB,
IIPU NIPOU3BOJICTBE DHEPTHUH.

5) 3arps3HeHue pau0aKTUBHBIMU U TOKCUYHBIMU OTXOJaMU OKPY>KaIOILIEH cpebl.
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6) VI3MeHeHne ruipoIOTHYECKOr0 PeKUMa PeK THAPO3IEKTPOCTAHIIMAMH U KaK CIIEJCTBUE 3a-
IpA3HEHNE HAa TEPPUTOPUH BOJOTOKA.

Tema 7.7. Dxosiornyeckue npoodaeMsbl siiePHO JHEPreTHKHU

B Poccun umeercs 10 aromubix anektpocraniuii (ADC), 1 TpaKTUYECKHA BCE OHU PACIIOJIONKe-
HBI B T'yCTOHACEJICHHOW €BPOIEHCKON YacTH CTPaHbI.
1) Mocnencteus aBapuii Ha ADC.

2) Bupl paquannoHHBIX U3TyYSHHN.

3) PamnoakTuBHBIC OTXOIbI: COBPEMEHHBIC MPOOIEMbI U TPOCKTHI UX PEIICHUS

4.3. JlabopaTopHbie padoThI

Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

4.4, TlpakTUyecKue 3aHITHSA

Buo 3anamus ¢
No | Homep Oovem UHMEPAKMUBHOI,
n/n | Pasoena Haumenosanue mem cemunapos | (nac.) aKmueHoll,
pucyuniu- NPaAKmMu4ecKux 3anAmuii UHHOBAYUOHHOTL
Hol ¢opmax, (uac.)

1 1. Hayunsiit meton. EcrecTBO3HAHUE U €r0 POJb B KYJIb- 2 —
Type.

2 2. Mexanuyeckas KapTUHA MUpa: 2 -
OCHOBHBIC XapaKTEPUCTUKUM KWHEMATUKH; 3aKOHBI
HproTOHA; 3aKOHBI COXpaHEHHS

3 2. Mexanuyeckas KapTUHA MUpa: 2 2
aneMmeHThl CTO; 371eMeHThl TEpMOIMHAMUKH

4 3. DneKTpOMarHuTHas KapTUHa MHUpa 2 —

5 4. KBanToBO-m0OI€Bast KapTUHA MUpA: 2 —
OCHOBHEIE TTOJIO’KEHHS] KBAHTOBOW MEXaHUKHU

6 4. KBaHTOBO-1IONI€BAsA KapTHHA MUpA: 2 —
DeMeHTBl aTOMHOM U JIepHON (U3UKH;
Bcenennas: coctaB, CTpoeHHE, HBOJIIOLINS

7 5. KonnenryanbHble ypOBHH COBPEMEHHOM XUMMUU: 2 —

8 6. KoHuennuu npoucxox1eHus )KxU3HU 2 2

9 7. EcrecTBeHHOHaY4HbIE aCIIEKTHI 3KOJIOTUU 2 —

HUTOI'O 18 4

4.5. KoHTpOJ/IbHbIEe MEePONPUATHSA: KYPCOBOIi MPoeKT (KypcoBasi paboTa), KOHTPOJILHAS

pabora, PI'P, pedepar

Y4eOHBIM IIAHOM HE TIPETyCMOTPEHO.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIJIMHBI K ®OPMHUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIUIIJINHBI

K Komne-
omnemenyuu
" Kon-60 menyuu 2 Buo
t.p, uac . Ouenka
No. naumenosanue uacoe OK Komn. P yueonout pabomul pespasmamos
=
pazoenos OucyunIuUHbl
1 2 5 6 7 8
. Hayunsii meTos. EcTrecTBO3HaHNE
v o 6 + + 2 3 JIk, I13, CP 3a4er
U €T0 POJIb B KYJIbTYpE
. MexaHuueckasi KapTHHa MUpa.
DJIeMEHTHI KI1aCCHYECKON MeXa- 14 + + 2 7 JIx, 113, CP 3a4eT
HUKH U TCPMOJTMHAMUKH
. DIIEKTpOMAarHuTHas KapTHHA MHU-
pa p p 12 + + 2 6 JIk, I13, CP 3a4er
. KBaHTOBO-IIO/I€Bas KApTHHA MUpa 14 + + 2 7 JIk, 113, CP 3a4er
. KoHnenryanbHbIC YPOBHH COBpE-
1 . y yp p 8 + + 2 4 JIk, I13, CP 3a4eT
MEHHOHN XMMUU
. KoHnenuuu npoucxoxacHus
)KI/ISI]:III/I H p A 10 + + 2 5 JIk, I13, CP 3a4eT
. EcTecTBeHHOHAy4YHEIEC aCIIEKTHI
ya 8 + + 2 4 JIk, I13, CP 3a4eT
SKOJIOTHH
6cezo uacoe 72 36 | 36 2 36 — —
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6.
CAMOCTOSATEJBHOM PABOTBI OBYUAIOIIUXCS IO JUCIHUIIJINHE

INEPEYEHDb VYYEBHO-METOIUYECKOI'O OBECIIEYHEHUA JJIs

1. Konuernmuuu coBpemeHHOTO ectecTBo3Hanus: yueOnuk / Ilox pen. C. A. JlebGenema. -
Mockga: FOpaiit, 2011. - 358 c.
2. Kum, II.b. Pamumanmonnas skonorusi: yueoHoe nmocodue / JI.b. Kum, JI.A. I'epamenko. —
bparck: uzn. bpl'Y, 2011. - 213 c.
3. Kum, /I.b. ®usuka aToOMHOrO sapa M 3J€MEHTapHBIX YacTHil: yueOHoe mocooue/ J[. Kum,
J.W. Jleut. — bparck: bpl'V, 2012. —145 c.
4. Kuwm, JI.b. Mexanuka. Kypc nexumii: yueonoe nmocodbue. Y.1/11.b. Kum, 1. Jlesut, U.T.
Maxpo. — bparck: bpl'Y, 2017. — 246 c.
5. Kum, [I.b. Mexanuka. Kypc nekmuii: yaeonoe nocodue. U.2/J1.b. Kum, .. JleBur, N.I'.
Maxpo. — bparck: bpI'Y, 2017. — 193 c.
6. Kuwm, JI.b. Dnextpomaruerusm: kypc nekuuii / JI.b. Kum, H.II. Konosanos, /I.W. JleBut —
Bparck: bpl'Y, 2016. —412 c.
7. KoHuenuuu cCOBpEMEHHOI'O €CTECTBO3HAHUSA. DJEMEHTHI OMOJIOTUU: METOJUYECKHE yKa3a-
uust/ B.K. Boponos [u np.]. — Bparck: BpI'TY, 2007. — 25 c.
7. TIEPEUEHb OCHOBHOM M JONOJHHUTEJBHOW JIMTEPATYPBI,
HEOBXOJUMOI JIJIsI OCBOEHUSA JUCIATLTAHBI
Bud | Konuuecmso
No Haumenosanue uzdanus 3::1’:; oRsemnni- | Qbecnese:
= Doe6 6 ouo- Hocmb,
VI JIP, | omene, | (ok3./ wedt.)
113, K11,
KP, xp) IIT.
1 2 3 4 5
OcHoBHas1 JIUTepaTypa
1. Hy6numena, T.S. KoHuenuuu coBpeMEHHOro ecre- JIK, 99 1
CTBO3HaAHUS: yuyeOHOe mocobue mis By3oB/ T.5. 1y6- 113,
HulieBa. — 8-e u3f., crepeotun. — MockBa: Akanemus, CP
2008. — 608 c.
2. KoHnenmum coBpeMeHHOTO €CTECTBO3HAHUS: YUCOHUK JIx, 20 1
s By3oB/Iloa pen. B.H. JlaBpunenko. — 4-e usn., ne- 13,
pepab. u nmon. — Mocksa: FOHUTU-/IAHA, 2008. — CP
319 c.
JlonoJIHUTeIbHAS JTUTEpPaTypa
3. Boponos, B.K. OcHOBEI COBPEMEHHOTO €CTECTBO3HA- JIk, 22 1
Hus: yue0. mocobue musa By3os/ B.K. Boponos, B.K. 113,
I'peuneBa, M.B. CargeeB. — 2-e u31., CTEpEOTHUIl. — CP
Mockga: Beicias mxkona, 1999. — 274 c.
4. Py3zaBun, I'.'1. Konuenmuu coBpemeHnHoro ectectBo- | JIk, 9 0,5
3HaHUs: yueOHUK Juist By30B/ .M. Py3aBuH. — Mockaa: 113,
FOHUTU, 2005. — 287 c. CP
5. Konuenmuu coBpemeHHoro ectectBo3Hanus. [Ipaktu- JIk, 30 1
KyM: yueOHoe nmocobue mis By3os/ C.X. Kapnenkos. — | II3,
— 4-e u3n., uctp. — Mocksa: Beicmias mkomna, 2007, — CP
327 c.
6. Cyxanos, A.Jl. KoHuenmu cOBpeMEHHOTO €CTECTBO- JIk, 182 1
3HaHus: yuyebnuk g By3os/ A.Jl. Cyxanos, O.H, I'o- 113,
ny6esa; moa. Pen. A.®. Xoxnosa. — Mocksa: Arap, CP
2000. -451 ¢
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B8%D0%BC%2C%20%D0%94%2E%20%D0%91%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B8%D0%BC%2C%20%D0%94%2E%20%D0%91%2E

8. IEPEYEHb PECYPCOB MH®OPMAIIMOHHO - TEJTEKOMMYHHKALHU-
OHHOIl CETH <«WHTEPHET» HEOBXOJIUMBIX JJII OCBOEHUSI
TV CIHUTIINHBI

1.Onextponusblil katanor 6ubnuorexu bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cqgiirbis_64.exe?L NG=&C21COM=F&I121DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z21ID~=.

2. DnexkTpounas 6ubaunorexa bpI'Y http://ecat.brstu.ru/catalog .

3. DiekTpoHHO-0MOINOTEeUHAsl cucTeMa « Y HUBEpCUTEeTCKast Oubnunorexa online»
http://biblioclub.ru .

4. DnexkTpoHHO-0nbIKMOTeyHas cucTeMa «M3marenbcTBo «Jlame» http://e.lanbook.com .

5. Undopmannonnas cuctema "EquHoe okHO AOCTyHa K 00pa3oBaTelbHBIM pecypcam"
http://window.edu.ru .

6. Hayunas snextponnas 6monmuoreka eLIBRARY.RU http://elibrary.ru .

7. Yaupepcurterckas uHpopmarmonHnas cucrema POCCHUA (YUC POCCHUA)
https://uisrussia.msu.ru/

8. HammonanwsHas dnekTpoHHas oubianorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9.Poccuiickuii HaydHO-TIPOCBETUTEIBHBIN MOPTAT O MPOUCXOXKACHUH YeraoBeka http://antropogenez.ru/

9. METOJAUYECKHUE YKA3AHUSI AJI51 OBYYAIOLIUXCSI IO OCBOEHMIO
JUCHUIINHBI

9.1. MeToauuecKkue YKa3aHust AJas oﬁyqamumxcﬂ IO BBINIOJTHCHH 0 ITIPAKTUHYCCKHUX pa60T

IIpakTHueckoe 3ausaTue Nel

Hayunwtit memoo. Ecmecmego3nanue u e2o poib 6 Kyivmype

ﬂ CJIb 3aHATHA:

1) ysICHUTH 3HAUCHHE METO/a HAyYHOrO MO3HAHWUS, KAK COBOKYIIHOCTH MPUEMOB U ONEpaLii
TEOPETUYECKOI0 U MPAKTUYECKOT0 MO3HAHUS AEUCTBUTEIBHOCTH; PACCMOTPETh Ha IPUMEpax METO-
JIbl HAYYHOT'O MO3HAHUS, KPUTEPUU HAYYHOI'O 3HaHMA, (YHKLUUHU HAyKH, a TAaKXKe MPUHLUIBI BEpH-
¢ukannu u anpcupukanny, 4ToObl CTYJEHTHl MOTJIM OPUEHTHUPOBATHCS B MOTOKE MH(OPMALIUU U
OTJIMYAJIN HAYYHYIO MH(OPMAIUIO OT JKEHAayYHOH;

2) 0Ka3aTh, YTO €CTECTBO3HAHUE — YACTh KYJIbTYPBI U SBJSICTCS HE TOJBKO MAaTEPHATBHOU, HO
U ee JyXOBHOH COCTaBIISAIOLIEH, 6€3 KOTOPOi HEBO3ZMOXKHO Pa3BUTHE LIUBHIU3AIIH.

PaccMmarpuBaeMsbie BOTIpOCHl (IPUMEPHBIH IIJIAH 3aHATHSA):

1. Hayunslit MeTOA, ypOBHU Hay4YHOT'O MO3HAHUS (AMIIMPUUYECKUN U TEOPETHUECKUIN).

2. 'mnore3a u Hay4Has Teopusi, OTIM4MA. KpuTepuu HaydyHOTO 3HAHHS: OOBEKTHBHOCTb, JOCTO-
BEPHOCTh, TOYHOCTDH, CHCTEMHOCTb.

3. Meronbl HayYHOTO MMO3HAHU: HAOIIOCHNE, SKCIIEPUMEHT, H3MepeHHe, abCTparupoBanue, uie-
anuzanus, GopManuzanus, MHIYKIMS U IeAYKLUs, aHAJIU3 U CUHTE3, MOJIETUPOBaHHUE.

4. IlpuHuun BepuuUKaUKM U OpUHIUN QanbcuUKalMM — KPUTEPUU HAYYHOCTH SMIUPUYECKUX
TEOPUHA.

5. Ilonsitue Hayku, kinaccuuKkalus HayK (€CTECTBEHHbIE, OOIIIECTBEHHbIE U I'YMaHUTApHbIE, TEX-
HUYECKHue U Jp.). PaccMoTpeTs npumMepsl.

6. CBs3p HayKH C KYJIBTYpOH, POJIb €CTECTBO3HAHMS B KYJIbTYpEe; MHTETpanus Hayk. MaTeMaTuka
KaK sI3bIK €CTEeCTBO3HaHUSA. [IBe KyJbTypbl (€CTECTBEHHOHAy4YHas M T'yMaHUTapHas) U CBs3b
MEX1y HUMH.

[Tops10K BBHIIOJHEHUS

1. YcTHBIE TOKIIABI 10 TEME TPAKTUYECKOTO 3aHSATHSI.

2. Ilpe3eHTanuu Mo TeMe MPaKTHUECKOTO 3aHSATHS.

3. Bompocs! 1o mpe3eHTaIusaM 1 JTOKIa1aM.

4. YcrHas Oecea 1Mo TeMe MPaKTUIECKOTO 3aHATHS: 00CYKIEHUE TOKIAI0B, IIPE3eHTallni, pa3doop
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HE YCBOGHHOT'O MaTepuaa 1o TeMe 3aHsTHs.
5. YcTHbIH onpoc 00ydaromuXxcs Mo TeMe 3aHsITHSL.

dopmMa OTYECTHOCTH: BBICTYIZICHUEC, JOKIAad, IMPE3CHTA M, YCTHBIﬁ OTBET.

3agadue Uil cCaMOCTOSTEIbHON pabOThI:

1. IlpopaboTaTh pekoMeHayeMble HICTOYHUKH, OCHOBHYIO U JIOMIOJHUTENbHYIO JTUTEPATypy MO U3Y-
4aeMOMY BOIIPOCY € LENbI0 YIIIyOJeHHUs, CHCTEMATU3ALMN U PaCIIMPEHUs [TOJIyYEHHBIX 3HAaHUM.

2. IlonroroBka K JOKJIagaM M MPE3EHTAIUH 110 TeME MPAKTUYECKOTO 3aHITHS,

3. OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI JUISI CAMOIIPOBEPKH.

PekoMeH1anmm 1mo NoaroToBKe K MPaKTHYESCKOMY 3aHITHIO!

1. V3yunTh JIEKIIMOHHBIM MaTepUa o JaHHON TEME;

2. IloaroToBUTH KpaTKuii, HO JOCTATOYHO IOJIHO PACKPBIBAIOIIMNA CYTh HCCIEAYEMOM TEeMbI J0-
KJIaI-TIPE3EHTAIINIO, POIOJDKUTEIILHOCTRIO HE OoJiee 5—7 MUHYT;

3. SICHO M YeTKO CBOMMH CJIOBAMHU U3JIOKHUTH CYyTh UCCIEyeMON TEMbl, TPAKTUUECKHU HE UCTIOIB3YS
TEKCTOBBIM MaTepHaJl.

4. XenareabHO MPUBECTH MPUMEPHI U3 MPAKTUKH, MOSICHIIOIINE PACCMATPUBAEMOE SIBIICHUE, MPO-
L[ECC U T.II.

OcHoBnas nuteparypa Ne 1, Ne 2
JononuurtensHas auteparypa Ne 3, No 4, No 5

KoHTpoIbHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. Jlaiitre ompeneneHue METOJa HAy4yHOTO Mo3HaHUsA. Kakue BaM W3BECTHBI YPOBHH M METOJIbI
Hay4HOI'O [MO3HAHUS, TAUTE UM KPATKYIO XapaKTEPUCTHUKY.

B uem paznuiia Mex 1y rurnoTe3on U HayuHou Teopuei? [laiiTe onpeneneHne 3TUM MOHATUSIM.
Ha3oBute kpuTepun HAy4YHOTO 3HAHUA U KPATKO OXAPAKTEPU3YNUTE UX.

Urto gBisIeTCS] KpUTEPHEM HAYYHOCTH SMITMPUUYECKON Teopun?

OObscHUTE, TOYEMY MTPOTUBOCTOSIHUE €CTECTBEHHOHAYYHON W TYMaHUTAPHON KYIBTYp 000CTpH-
J0Ch UMEHHO B XX B.?

HazoBuTe rinaBHbIe OTJIMYMS €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK?

KaxoBa aucrumninHapHasi CTpyKTypa HayKu?

[Touemy HEoOXx0IMMa BBIPAOOTKA OCOOBIX ITUYECKUX TPEOOBAHMI K JIEATEIBHOCTH YIEHOTO?
[lepeuncnure >TMYECKHE MPUHLMIBI HAYYHBIX WCCIECIOBAHUM, MOSCHUTE WX CYTh, NMPUBEIUTE
IIPUMEPHI.

agblrwn

©ooNe

IIpakTHdyeckoe 3ausiTue No2

Mexanuueckasa kapmuna mupa. Inemenmol K1accu4ecKoil MEXaHUKu 1 mepmMoOuHaAMUKu:
Beeoenue. [Ipeomem usyuenus gusuxu

OchosHble Xxapakmepucmuku KUHemMamuxku

3axonvt Hotomona

3akonul coxpanenus

ﬂ CJIb 3aHATHA:

PaccmoTpeTs ocoO0eHHOCTH MexaHuueckoi kapTuHbl Mupa (MKM), y4uTBHIBaIOIIYIO TOJIBKO Me-
XaHU4YECKyI0 (GOpMy IBUKEHHUSI MaTEPUH, U3YUYUTh OCHOBHBIE XapaKTEPUCTUKN KMHEMATUKH; 3aKO-
Hbl HBI0TOHA; 3aKOHBI COXpaHEHHUS.

PaccMaTrpuBaeMsie BOIPOCH! (IPUMEPHBIN IIJIAH 3aHATHUSA):

1. Hayunas (ecTecTBeHHOHay4Has1) KapTHHA MUpPa Kak o0pa3Ho-¢pmiIocopckoe 0000IIeHne T0CTU-

’KCHUH €CTECTBEHHBIX HAYK.

Mexanuueckasi KapTHHa MUpPa, €€ 0COOCHHOCTH.

3. OCHOBHBIE XapPaKTEPUCTUKH W MOJIENIM KWHEMATHKH: MaTepuaibHas TOYKA, CHCTEMa OTCUETa,
TPaeKTopus, MyTh, BEKTOP MEPEMEIIECHNUS, CKOPOCTh, YCKOPEHUE.

4. 3axonbl Hpl0TOHA 1 UX IPUMEHEHUE.

N
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5. 3aKOHBI COXpaHEHUs: UMITYJIbCa, MOMEHTA UMITYJIbCa, MEXaHUYECKOU SHEPTHUH.

Ilops1OK BBITIOJIHEHN:

1. YcrHble 10OKIabI IO TEME MPAKTUYECKOTO 3aHSITHSL.

2. Ilpe3eHTanuu 1Mo TeMe MPAKTHYECKOTO 3aHSATHS.

3. Bompocsl 1o npe3eHTanusam 1 10KIa1aM.

4. YcrHas Oecea 1Mo TeMe MPAKTUIECKOTO 3aHATUS: 00CYKICHUE NOKIAI0B, IPE3CHTAINH, pa3oop
HE YCBOEGHHOTI'0 MaTepuaia o TemMe 3aHsATHS.

5. YcTHBIH onpoc 00ydaromuxcst Mo TeMe 3aHSTHS.

dopmMa OTYECTHOCTH: BBICTYIIUVICHUE, JOKIad, ITPE3CHTALHA, YCTHBIﬁ OTBCT.

3agadue Ui cCaMOCTOSTEIBHON pabOThI:

1. IlpopaboTtaTh pekoMeHAyeMble HICTOYHUKH, OCHOBHYIO U JIOMIOJHUTENbHYIO JTUTEPATypy MO H3Y-
4aeMOMY BOIIPOCY C LENbI0 YIIIyOJeHUs, CHCTEMATU3aLMU U PAaCIIMPEHUS OIYyYEHHbIX 3HAaHUM.

2. IlonroroBka K JOKJIagaM U MPE3EHTAIUH 110 TEME IPAKTUYECKOTO 3aHSTHS.

3. OTBeTUTH HA KOHTPOJIbHBIE BOIPOCHI JUISI CAMOIIPOBEPKH.

PekoMeHn1anmm 1mo NoAroToBKe K NPaKTHUSCKOMY 3aHITHIO:

1. V3yunTh JIEKIMOHHBIA MaTepuasl IO AAHHOM Te€Me, MCIOJb3ysl B OCHOBHOM y4eOHOE mocobue
«Mexanuka. Kypc nekuuii. HYacte 1», aBropst Kum /1., JIesut J.U., Maxpo U.I'. — bpl'VY, 2017.
2. IToaroToBUTH KpaTKUil, HO JOCTATOYHO IMOJIHO PACKPBIBAOIIANA CYTh HCCICIYEMOW TEMBI J10-
KJIaA-TIPE3EHTAIINIO, POIOJKUTEILHOCTBIO HEe 0oJiee 5—7 MUHYT;
3. SICHO M YeTKO CBOMMM CJIOBAMHU H3JIOKHTH CYTh HCCJICIYeMOTO BOMPOCA, MPAKTHUECKUA HE WC-
M0JIb3Ys TEKCTOBBIN MaTepual.
4. TlpuBenute IpUMEPHI MPOSIBIICHUS 3aKOHOB COXPAHEHUS B MPUPOJIEC U UCIIOIH30BAHUE UX B TEX-
HUKE.
OcHoBHnas nuteparypa Ne 1, Ne 2
JononnurensHas auteparypa Ne 3, No 4, No 5 No 6

KOHTDOJII)HLIC BOITPOCHI AJId CaMOIIPOBEPKHU

1. [laiite onpeneseHue HayyHON KapTUHBI MHpa.

2. OxapakrepusyiiTe 0COOCHHOCTH MexaHnueckoi kapTubl Mupa (MKM). [lepeunciure y4eHbIX B

XPOHOJIOTHYECKOM MOpsAKe, O1aronaps OTKPBITHIM KOTOPBIX chopMUpoBaslaCh MeXaHUYecKas

KapTHHa MUpa.

HazoBuTe 0OCHOBHBIE XapaKTEPUCTUKN KHHEMATHKU; JANTE UX ONPEIEIICHNUS.

B uem uznueckuii cMbICT CKOPOCTH U YCKOPEHHUS?

Yro n3ydaeT Kilaccuyeckasi JMHaMHuKa?

Maiite onpenenenne nHepruanbHoil cucremsl orcuera (MCO), nepBoro 3akoHa Hertotona. Uto

yTBEpXkAaeT nepsblil 3akoH Herotona?

Uro Takoe nHepTHOCTH Tena? Kakast pusnueckasi BeTMYMHA CIYKUT MEPOM HHEPTHOCTH Tesa?

Haiite onpenenenue cuibl. Chopmynupyiite BTopoit 3akoH HeroToHa.

9. Chopmynupyiite Tpetuii 3akoH HproToHa. OOBACHUTE I'paHUIIBI IPUMEHUMOCTH KJIaCCHYECKOM
MEXaHUKH.

10. Hazosure coxpanstouiiecs BeaMuuHbl. Kak cBsi3aHbl 3aKOHBI COXPaHEHUsI UMITYJIbCa, MOMEHTA
MMITYJIbCa U SHEPTUU C POCTPAHCTBOM U BpeMeHeM?

11. JlaiiTe onpeaeneHue UMITyJIbca U CHOPMYITUPYHTE 3aKOH COXPAaHEHHS UMITYJIbCA.

12. TlosicHUTE MOHATHE SHEPTHH U €€ CMBICIL.

13. Chopmynupyiite 3aKOH COXpaHEHUs MEXaHWYECKOH sHepruu. PaccMoTpuTe 4yacTHbIE Cilydyau
3aKOHA COXpaHEHUs MEXaHUUECKO! SHEPIUH.

14. TlpuBeauTte mpuMephl IPUMEHEHHS 3aKOHOB COXPAaHEHHSI UMITYJIbCa U SHEPTHH.

oA
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IIpakTuuyeckoe 3ausitue Ne 3

Mexanuueckas kapmuna mupa: nemenmst CTO, rnemenmsl mepmoouHamuKu

[lenp 3aHATHA:
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1) V3yuuTh 3BOJIOIMIO MPEICTABICHHIH O MPOCTPAHCTBE W BPEMEHH B €CTECTBO3HAHUH, pac-
CMOTPETh OCHOBHBIE MOHATUS U cheacTBus creruanbHoil (CTO) u obmeit (OTO) Teopun oTHOCH-
TEJIbHOCTH;

2) Iloka3arp kakou Bkiaza B popmupoBanrne MKM BHeclna Kilaccnyeckasi TepMOIMHAMUKA

PaccMaTpuBaeMbIe BOIIPOCHI (HDHMCDHBIﬁ IJ1aH 3aH5ITI/I5I)Z

1. IlpoctpancTBO M Bpemsi ApucToTens (IIPOCTPAHCTBO KaK KaTeropusi MecTa, Bpemsl Kak Mepa
JIBUKEHUS ).

2. AGCONIOTHOE U OTHOCUTENbHOE MpocTpaHCTBO HbioTOHA. AOCONIFOTHOE M OTHOCUTEIBHOE BpEMSI

Hsrotona.

[TpuHIIUTT OTHOCUTEILHOCTH U TipeoOpazoBanus ["anumnes. CnencTBus npeodbpazoanuii [ anumest.

[IpuHIUIT OTHOCUTENBHOCTH DUHILTEHHA.

IIpoctpanctBo u Bpems B CTO. Cnenctus CTO:

— OTHOCUTEJIBHOCTh OJJHOBPEMEHHOCTH;

— OTHOCHUTEJIBHOCTD MPOAOJIKUTEIBHOCTH COOBITUI; 3aMENJIEHUE BPEMEHU;

— OTHOCHUTEIBHOCTb JITUHBI,

— mnpeoOpa3oBaHHe CKOPOCTEH.

6. DaeMeHTHI peIITUBUCTCKON TMHAMUKHY.

[Tonsitre o6mie#t Teopun oTHOCUTENBHOCTH (OTO).

8. OcHOBHBIE MOHSTHSI KITACCUYECKOM TEPMOJIMHAMUKU: TEPMOTUHAMUYECKHE CUCTEMBI U TapaMeT-
PbI; BHYTPEHHSISI DHEPT s, KOJTUYECTBO TEILJIOTHI.

9. IlepBoe u BTOpOoe Ha4ano TepMoauHaMUKU. [loHsaTHE SHTpONHH.

10. Ilpenensl MPUMEHMMOCTH BTOPOTO Hayana TepMoauHamuku. Kputhka Teopun «TeroBoii
cMepTH BeeneHHoi.

11. TepmoaumHamuKa HEpaBHOBECHBIX cucTeM. PoxkneHue nopsika u3 xaoca. Camoopranuzanys B
JKUBOW U HEXKUBOU IIPUPOJIE.

ok w
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ITopsI0K BBINOJIHEHUS:

1. VcrHbIe TOKIabI IO TEME MPAKTUYECKOTO 3aHSTHSL.

2. Ilpe3eHTanmu 1Mo TeMe MPAKTHYECKOTO 3aHSATHS.

3. Bompocsl 1o nmpe3eHTanusM 1 10KIa1aM.

4. YcrHas Oecea Mo TeMe MPAKTUIECKOTO 3aHATHS: 00CYKISHUE TOKIAI0B, TIPE3CHTAIINMH, pa30oop
HE YCBOCHHOT'O MaTepuala o TeMe 3aHATHUS.

5. YcTHBIM onpoc 00y4YaroImMXCs 10 TEME 3aHITHS.

®dopMa OTYETHOCTH: BBICTYIJICHUEC, JOKJIAd, IPE3CHTAH, y0THBII>'I OTBCT.

3aanue Ui CaMOCTOATENBHOM paOOTHI:

1. IlpopaboTtaTh pekoMeHAyeMbl€ HICTOYHUKH, OCHOBHYIO U JIOMIOJHUTENBHYIO JUTEPATypy MO U3Y-
4aeMOMY BOIIPOCY C LIENbI0 YTIyOJIeH!s, CHCTEMaTU3aIlH U PAaCIIMPEHNUs MOTYYEHHBIX 3HAHUH.

2. TloaroroBka K JOKJIagaM U MPE3EHTAIMU 10 TeME PAKTUIECKOTO 3aHSTHI.

3. OTBEeTUTH Ha KOHTPOJIbHBIE BOIPOCHI JUIsl CAMOIIPOBEPKH.

PGKOMGHI[aIII/II/I 11O ITOATOTOBKE K MPAKTUYCCKOMY 3aHATHIO.

1. V3yunTh NEKIMOHHBIA MaTepual Mo JaHHOW TeMe, MCIOJIb3ysd B OCHOBHOM yueOHOe mocoOue
«Mexanunka. Kypc nexmuit. Yacts 1», aBTopst Kum /1., Jlesut JI.U., Maxpo U.I'. — bpI'Y, 2017.

2. IToaroToBUTH KpaTKuii, HO AOCTATOYHO MOJIHO PACKPBIBAIOIIUN CYyTh HCCIENYEMOW TEeMBI J10-
KJIaJ-TIPE3EHTAIMIO, POIOKUTEIILHOCTRIO HE Oosiee 5S—7 MUHYT;

3. SICHO ¥ YETKO CBOMMH CJIOBAMHU H3JIOKHTH CYTh HCCJICIYEeMOro BOMPOCA, MPAKTHYSCKU HE HC-
MOJIb3YSl TEKCTOBBIN MaTepHal.

OcHoBHas nutepatypa Ne 1, Ne 2
HononuurensHas auteparypa Ne 3, No 4, No 5, No 6

KOHTDOJ'IBHI)Ie BOIMPOCHI 1JI1 CaMOIIPOBEPKH

1. B uyeMm cocTOUT NpUHLHUI OTHOCUTENbHOCTH ["anuesn?
2. Kakwue BenmM4mnHBI SIBISTIOTCS HHBAPHAHTHBIMU K TIpeoOpazoBaHusiM ["ammres?
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3. Cdopmynupyiite moctynatel CTO. B yeM oTimune NMpuUHIUIIOB OTHOCUTENbHOCTH ["anumnes u
OiHireina?

4. Hanumure (HopMysibl OTHOCHUTENBHOCTH BPEMEHH, MPOAOKUTEIHHOCTH COOBITUH, JUIMHBI U
IIOSACHUTE UX CMBICII.

5. Hamumure Gopmyny pelsTUBUCTCKOTO UMITYJIbCA U PACCMOTPHUTE MPEISIbHBIN CiIydai mepe-
X0/1a PEISITUBUCTCKOTO UMITYJIbCA B KJIACCUYECKHIA.

6. 3anummre GopMyIy CBA3U SHEPTUU U MACCHI YACTHUIIHI.

7. Kaxkoe nonstue aexut B ocHoBe OTO?

8. Omnumute ocHoBHBIC Haen OTO u nepeuncauTe SKcrepuMenTanbubie noarsepxacHus OTO.

9. Yro Takoe TepMOJMHAMHKA U YTO OHA U3ydaeT?

10. ChopmynupyiiTe mepBoe Ha4aI0 TEPMOIUHAMUKH.

11. Yro Takoe BeuHslii aBurarens | poga? Beunsiit npuratens |l pona?

12. Yro xapakrepusyer Temiora? DHTponus?

13. Iloyemy MOHATHE PHTPOIUH ITO3BOJIET ONPEICTUTH HAIIPABICHNE POLIECCOB B pupoe?
14. Tlpuegute dpopmynupoBku || Havaza TepMOIUHAMUKH.

IIpakTudyeckoe 3ausarue Ne 4

3/1elcmpomaznumuaﬂ KapmuHa mupa

! !CJ'IB 3aHATHUA:

N3y4nTh OCHOBHBIC UJCH, TIOHATHS M 3aKOHBI AJICKTPOMArHeTU3Ma, JIS)KAIIUE B OCHOBE JJICK-
TPOMarHUTHON KapTuHbl Mupa (OMKM)

PaccMmarpuBaeMbie BOIIPOCHI (IPUMEPHBIN IUIAH 3aHIATHUSI):

OcCHOBHBIE IOHATHS U 3aKOHBI 3JIEKTPOCTATHKH.

DNEeKTpUUECKUM TOK. Y CJIOBHSI CYIIECTBOBAHUS AJIEKTpUUECKOro Toka. Cuiia u INIOTHOCTh TOKA.
3akoH OMa. DIeKTpUYECKOe CONMPOTUBIICHUE.

MaruutHoe nosie TokoB. OnbITel AMnepa u Opcrea. Bektop MarHuTHON MHIYKIUH.

JIBrKeHME 3apsHKEHHBIX YacTULl B MarHUTHOM nosie. Cuina Amnepa. Cuna JlopeHna.

SBnenue anekTpoMarHuTHOM MHAYKUMH. Onbitel dapanes, UHAYKUUOHHBIA TOK, 3JEKTPOABU-
Kyllas CUjla UHAYKUUH, ipaBuiio Jlenna.

7. 3axoH Papajes 1 ero CBs3b C 3aKOHOM COXPaHEHUS SHEPTUH.

8. B3auMoCBs3b MEKTPHUUECKUX U MAarHUTHBIX MoJed. EquHOe 37eKTpoMarHuTHoOE moJie.

ok wdE

ITopsI0K BBIMOJHEHUS:

1. VcTHbIe TOKIAbI IO TEME MPAKTUYECKOTO 3aHITHSL.

2. Tlpe3eHTanuu 1Mo TeMe MPAKTHYECKOTO 3aHSATHS.

3. Bompocsl 1o mpe3eHTanusam 1 T0KIa1aM.

4. YcrHas Oecesia o TeMe MPAKTHYECKOTO 3aHATHSI: OOCYKJICHHE JTIOKIIAI0B, PEe3eHTAINH, pa3oop
HE YCBOCHHOT'0 MaTepuala 1o TeMe 3aHsATHUS.

5. YcTHBIM onpoc 00y4YaromMXCs 10 TEME 3aHITHS.

®dopMa OTYETHOCTH: BBICTYIJICHUEC, JOKJIAd, TPE3CHTAINA, y0THBII>'I OTBCT.

3aaHue JUIsi CaMOCTOATENBHOM paOOTHI:

1. TIpopaboTtaTh peKOMEeHayeMble UCTOUHUKH, OCHOBHYIO M JOIOJIHUTEIbHYIO JIUTEPATYPY MO U3Y-
YaeMOMY BOIIPOCY C LIEJIbIO YIIIYOJIeHUs, CUCTEMAaTHU3alluH U PACIIUPEHNS OJTy4YEHHBIX 3HAaHUM.

2. TloaroroBka K J0KJIagaM U IPE3EHTAIUU 10 TeMe MPAKTUYECKOT0 3aHITHSI.

3. OTBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI JUISI CAMOITPOBEPKH.

PexoMeHmalny mo NoAroToBKe K NpakKTUUECKOMY 3aHSATHIO:

1. V3yunTh JNEKIIMOHHBIN MaTepual Mo JaHHOU TeMe.

2. IloAroToBUTHh KpPaTKUil, HO JOCTATOYHO IOJIHO PACKPBIBAIOIIUI CYTh HMCCIEIyeMOW TEMBI J0-
KJIaJ-TIPE3EHTAIIMIO, POIOKUTEIILHOCTRIO HE Oosiee S—7 MUHYT;

3. SIcHO W YETKO CBOMMH CIIOBAMH H3JIOKUTH CYTh HCCIIEAYEMOTO BOIPOCA, MPAKTHYECKH HE HC-
I10JIb3YSl TEKCTOBBIN MaTepHUal.
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OcHoBHas nuteparypa Ne 1, No 2
HononuurensHas auteparypa Ne 3, No 4, No 5 No 6

KoHTpoIsHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. Kakotii 3apsia Ha3pIBatloT ToueyHbIM? ChHopMynupyiiTe 3aKOH COXpaHEHHs SJIEKTPUUYECKOTO 3apsi-
Jla. 3anumunre U nosicHute 3akoH Kynona.

2. Uto sBisIeTCS MCTOYHUKOM JIIEKTpocTaTtudeckoro monsi? Kakue KonMuecTBEHHBIC XapaKTepHU-

CTUKH 3JIEKTPOCTATUYECKOT0 T0JIs1 BAM U3BECTHBI?

Urto Takoe 3IeKTpruYecKas eMKOCTh U B KakuX efuHuiax B cucreMe CU ona uzmepsiercs?

3anuiuTe U nosicHUTe (GU3NYECKUEe BETMYUHbI, BXOJAIINE B GOPMYITy AJISl SHEPTUU dJIEKTpUYe-

CKOT'0 ITOJIS.

Urto Takoe anexkTpudeckuid ToK? IIpu Kakux yCJIOBUSAX OH MOXKET CYIIECTBOBATH?

UYro Takoe cuia U MI0THOCTh ToKa? ENuHUIEI n3MepeHus?

7. 3anumuTe U nosiciuTe 3akoH Oma. OT 4ero 3aBUCHT 3JIEKTPUUECKOE COIIPOTUBICHUE MPOBOIHU-

ka?

Yro sBiseTcss ucTOYHMKaMu MarHUTHOro noisi? [losicaure onbitel apanes u dpcrena.

9. JlaiiTe onpeneneHre HHAYKIMH MarHUTHOTO 1ojisl. B kakux examnunax B cucteme CH oHa u3me-
psercs?

10. ITo xakoMy MpaBWIy MOKHO OIPEICIWTh HA OIMBITe HANPaBJICHUE CUJIBI AMIIepa, JACHCTBYIO-
1€l Ha IPOBOJHUK C TOKOM B MarHMTHOM I0Jie? HampasiieHue cuiibl JlopeHua, aeicTByronieit
Ha JBMXKYIIUNUCS B MATHUTHOM I10JI€ TIOJIOKUTENbHBIN (OTpUIIATEIBHBIN) 3aps?

11. B ugem cyTh siBneHus diekTpoMarHuTHOM uHAyKuu? [losicuure onbitel dapanes. [louemy da-
pazest Ha3bIBAIOT «OTIIOMY BJIEKTPOTEXHUKHU?

12. TlosicauTte cBsi3b 3akoHa Dapazest ¢ 3aKOHOM COXpPaHEHUS IHEPTHH.

Hw
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IIpakTu4yeckoe 3ausaTue Ne 5

Keanmoeo-nonesasn KapmuHa mupa: OCHO6HbIE NOJIOHCEHUA KBAHMOBOU MEXAHUKU

! !CJ'IB 3aHATHUA:

N3y4unTh OCHOBHBIE UJIEU U MOHATHUS KBaHTOBO-110JIeBOM KapTuHbI Mupa (KIIKM)

PaccMmatpuBaeMble BOIPOCHI (HDHMGDHLIﬁ IJIaH BaHHTI/Iﬂ)Z

1. ®opmupoBanue uel KBaHTOBaHUS (PU3NUECKUX BETUYHH.

2. KopnyckynsipHO-BOJIHOBOM Jyanu3m cBeta U BemiectBa. @opmyna Jlyn ne bpoiins u ee skcre-
PUMEHTAIIBHOE NTOATBEPIKACHUE.

3. punnun nononauteabHoCcTH. COOTHOIIEHUE HeonpeaeneHHocTei [ eizendepra.

4. OcHoBHble noHsTHS U TpuHLKIBI KITKM.

ITopsJIOK BEITTOJHEHUS

1. YcTHBIE TOKIIABI 110 TEME TPAKTUYECKOTO 3aHSATHSI.

2. Ilpe3eHTanuu Mo TeMe MPakKTHUECKOTO 3aHSATHSI.

3. Bompocs! 1o mpe3eHTaIusM 1 TOKIa1aM.

4. YcrHas Oecea 1Mo TeMe MPaKTUIECKOTO 3aHITUS: 00CYXIeHUE TOKIaI0B, IPEe3eHTALUN, pa3doop
HE YCBOCHHOTO MaTepuasa Mo TeMe 3aHsATHS.

5. YcTHBIN onpoc 00yJaromUXCs 0 TEME 3aHATHSL.

®dopMa OTYETHOCTH: BBICTYIJICHUEC, JOKJIAd, TPE3CHTAINA, y0THBII>'I OTBCT.

3agaHue I caMOCTOSITCILHOM Da6OTLII

1. TIpopabGoTaTh peKOMEH/ayeMble UCTOUHUKH, OCHOBHYIO M JIOTIOJIHUTENBHYIO JIUTEPATYPY M0 U3Y-
YaeMOMY BOIIPOCY C LIEJIbIO YIIIYOJIeHUs, CUCTEMAaTHU3alluH U PACHIUPEHNS OTy4YEeHHBIX 3HAaHUM.

2. IloaroroBka K J0KJIagaM U IPE3EHTAIUU 10 TeMe MPAKTUYECKOTO 3aHITHI.

3. OTBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI ISl CAMOTIPOBEPKH.

PexoMeHgaluy mo NoAroToBKe K MIpakTUUECKOMY 3aHSITHIO:

1. V3yunTh NEKIIMOHHBIN MaTepHal Mo JaHHOU TeMe.
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2. I[ToaroToBUTH KpaTKUi, HO JOCTATOYHO IOJIHO PACKPBHIBAIOIIUN CYTh HCCICAYEMOH TEMBI J0-
KJIaI-TIPE3EHTAIIUIO, POIOJDKUTEIILHOCTHIO HE 0oJiee 5—7 MUHYT;
3. CBouMH CJIOBaMU M3JI0XKHUTh CYTh UCCJIEyeMOr0 BOIPOCA, MPAKTUYECKH HE MCMOJIb3YsI TEKCTO-
BBII MaTepHall.
OcnoBHas nuteparypa Ne 1, No 2
HononuurensHas auteparypa Ne 3, No 4, No 5 No 6

KoHTpoIbHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. HazoBute ocHoBHBIE 3Tanbl popmuposanus KITKM.

Kaxkas runotesa jierjia B OCHOBY KBAHTOBOUW (pU3HKH?

Urto Takoe KOpIyCKYIsIPHO-BOJIHOBOM yanu3m?

OObsicHUTE OHATHE «KBAaHTOBBIA 00BEKTY». B uem 3akitoyaercs CylmHOCTh MPUHIUIA TOTOTHU-
TEJILHOCTU B KBAaHTOBOM (pu3nke?

OxapakTepu3ynTe MOHATUS NPOCTpaHCTBa U BpeMeHH ¢ no3unuii KITKM.

6. HazoBute TuMBI (hyHJAMEHTAIBHBIX B3aUMOJICHCTBUI U JaliTe UM KPATKYIO XapaKTEPUCTHUKY.

H~own

o

IIpakTHuyeckoe 3aHaTHE Ne 6

Keanmoeo-nonesaa kapmuna mupa: riemMeHmsl amomMHoul u 10epuoii puzuku; Bcenennas:
cocmas, cmpoenue, 360110UuUs

! !CJ'IB 3aHATHUA:

N3yuuTh OCHOBHBIC HJIEH U MOHITHS aTOMHOW U SEPHON (PU3HMKH; COCTaB, CTPOCHUE U IBOJIIO-
nuio BeceneHHOH.

PaccMmarpuBaeMble BOTIPOCHI (IPUMEPHBIH IIJIAH 3aHATHSA):

1. DnemeHThbI aTOMHOM U siIepHOM (PU3MKK: OCHOBHBIE MOHATHS U 3aKOHBI.

2. DieMeHTapHbIC YaCTHIIbI, (PyHIaMEHTAIbHBIE YAaCTHIIBI M YACTUIBI — MEPEHOCYUKH (yHIaMEH-
TaJIbHBIX B3aUMOJIEHCTBUH (IPaBUTALIMOHHOTO, YJIEKTPOMArHuTHOI O, c1ab0ro, CUJILHOTO).
OcHoBHble nipeacTaBieHus o0 meramupe. CoslHeYHasi cucTeMa U €€ COCTaB.

['MnoTe3pl 0 BOSHUKHOBEHUHU IIJIAHETHBIX CUCTEM.

3Be3/1bl, UX XapaKTEPUCTUKH, UICTOUHUKH SHEPTUU.

[Nanaktuku. 3akoH Xa66ma. CTpykTypa u reometpus BeeneHHoil.

OBouoLs 3BE31.

BosnukHosenue Beenennoii. Teopus boinbioro B3psisa.

N AW

ITopsI0K BBINOJIHEHUS:

1. VcTHbIe TOKIabI IO TEME MPAKTUYECKOTO 3aHITHSL.

2. Tlpe3eHTanuu 1Mo TeMe MPAKTHYECKOTO 3aHSATHS.

3. Bompocsl 1o mpe3eHTanusaM 1 T0KIa1aM.

4. YcrHas Oecesia o TeMe MPAKTHYECKOTO 3aHIATH: OOCYKJIEHUE TOKIIA0B, MPE3eHTAIH, pa3oop
HE YCBOCHHOT'0 MaTepuala o TeMe 3aHsATHUS.

5. YcTHBIN onpoc 00yJaromUXCs M0 TEME 3aHATHS.

CDODMa OTYCTHOCTHU: BBICTYILUICHUC, NJOKJIAd, TPE3CHTAI1, YCTHLIﬁ OTBCT.

3aganue Jj1s8 caMOCTOSITSIbHOM Da6OTLII

1. TIpopaboTath peKOMEHIyeMble HICTOYHUKH, OCHOBHYIO U JIOMIOJIHUTEIBHYIO JIUTEPATYPY 1O U3Y-
4aeMOMY BOIIPOCY C IENbI0 YIIIyOJIeHUs, CHCTEMATU3alUU U PACIIMPEHUS TIOTYyYCHHBIX 3HAHHM.

2. TToxroToBKa K JOKJIAJaM | IMPE3CHTAITUH 110 TEME MTPAKTHICCKOTO 3aHSITHS.

3. OTBeTUTH Ha KOHTPOJIBHBIEC BOMPOCHI AJIsSI CAMOTIPOBEPKH.

PeKOMeHI[aI_[I/II/I 110 ITOATOTOBKE K MPAKTUYCCKOMY 3aHATHIO.

1. M3yuuTh NEKIMOHHBIN MaTepHal Mo JaHHOW TeMe.
2. IToaroToBUTH KpaTKWil, HO JOCTATOYHO IMOJIHO PACKPBIBAIOIIANA CYTh HCCICIYEMOW TEMBI J10-
KJIa/I-TIPE3EHTAIIHIO, TIPOJIOJKUTENBHOCTBIO HEe OoJiee 5S—7 MUHYT;
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3. CBouMH CJIOBaMU M3JI0KHUTh CYTh UCCJIEyEMOr0 BOIPOCA, MPAKTUYECKH HE MCMOJIb3YsI TEKCTO-
BBII MaTepUall.
OcHoBHas nuteparypa Ne 1, No 2
HononuurensHas auteparypa Ne 3, No 4, No 5 No 6

KoHTpoIbHBEIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. Kakue B3auMOJEeICTBUS cleAyeT YUYUTHIBATh IPU OIMCAHUN OOBEKTOB U SIBJIEHUM MUKpoMHpa?
Makpomupa?

2. OOBsiCHUTE TIOHATHS «3JIEMEHTapHas YacTUlay, «pyHIaMeHTanbHas yactuia». Kakue pynnamen-

TaJIbHbIE YaCTHUIIBI (POPMUPYIOT BEILECTBO?

OnumuTe CTpOeHNUE aTOMHOTO siipa. YTO mpeACcTaBiIsioT co00M siepHbIe CHITbI?

HazoBute ciennanbHple €AMHULIBI, HCIIOIb3YEMBIE JUUIS OLIEHKH PAaCCTOSIHUN B METaMUpE.

Kpartko onummre crpoenne Conneunoil cuctembl. HazoBute 0cOOEHHOCTH IIaHET 3€MHOM TpyTI-

IIbl; IJIAHET-TUTaHTOB. [laiiTe KpaTkyro XxapakTepucTuky ComnHiy.

[lepeuncnure BaxXHENIINE XapaKTEPUCTUKH 3Be3/. UTO SBISETCS HCTOUHUKOM 3HEPTUU 3B€3117

Yro Takoe ramakruka? Ha3oBUTe OCHOBHBIEC TUIIBI TAJIAKTHUK I10 BHEIIHEMY THILY.

Uro Takoe Meraranaktuka?

[TosicHuTe TEpMUH «KpacHOe cMerieHue». Uto takoe «ddekt Jomnepan?

10. 3amummre u 00BsICHUTE 3aKOH Xab0a.

11. Kakoii a11eMeHT sIBJIsI€TCSI CaMbIM pacpOCTpaHEeHHbIM Bo Beenennoit?

12. Onwumure mporecc o0pazoBaHus 3Be316l. OT Yero 3aBUCHT IBOJTIOIMOHHBIN ITyTh 3BE3/1bI7

13. Ilpu kakux ycnoBHAX oOpa3yercss HEUTpOHHas 3Be3/1a? «depHast Jblpa»?

14. Onummre cyth Teopun bonbioro B3peisa.

How

o
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IIpakTHuyeckoe 3ausaTme No 7

Kouuenmyanbnbte YDPOBHU COﬁpéM@HHOﬁ xXumuu

ﬂ CJIb 3aHATHA:

I/I3y‘II/ITI> OCHOBHBIC ITOHATHA U 3aKOHBI COBpeMCHHOﬁ XUMHNHN

PaccMmarpuBaeMble BOTIPOCHI (IPUMEPHBIH IIJIAH 3aHATHSA):

[Tpeamer u 3a1auy XMMUHU KaK HayKH.

CoBpeMeHHbIE MPECTABIICHUS O BAJICHTHOCTH aToMa.

Tumbl XuMHUYECKUX CBsI3el (MOHHAS M KOBAJIEHTHAs).

Tpu Tuna MoJeKyIsIpHBIX OpOUTAsIe: CBSI3bIBAIOIINE, PA3PHIXJIAIONINE, HECBA3BIBAIOIILE.
KoopauHanyoHHas 1 METaJUIMYECKAs CBS3H.

dyH1aMeHTAIbHBIE OCHOBBI XUMHUU. [leprnonnuecknii 3akoH MeHeneesa.

CoBpeMeHHas HOpMYIUPOBKA CTEXHOMETPUUECKUX 3aKOHOB.

XVMHYECKHUE 3JIEMEHTHI B UEJIOBEKE (MAKpO- U MUKPOAJIEMEHTHI).

NN E

ITopsA0K BBIMOJTHEHUS:

1. YcTHBIE TOKIIABI 10 TEME TPAKTUYECKOTO 3aHSATHSI.

2. Ilpe3eHTanuu Mo TeMe MPakKTHUYECKOTO 3aHSATHS.

3. Bompocsl 1o mpe3eHTaIusM 1 TOKIa1aM.

4. YcrHas Oecesia 1Mo TeMe MPaKTUIECKOT0 3aHATUSA: 00CYKIEHUE TOKIaI0B, IPe3eHTalni, pa3doop
HE YCBOCHHOTO MaTepuasia Mo TeMe 3aHsATHS.

5. YcTHbIH onpoc 00ydaromuxcs Mo TeMe 3aHSTHS.

®dopma OTYETHOCTH: BBICTYIJICHUEC, JOKJIAd, MPE3CHTAl1, YCTHBIﬁ OTBCT.

3agaHue I caMOCTOSITCILHOM Da6OTLII

1. TIpopabGoTtaTh peKOMEH/yeMble UCTOUHUKH, OCHOBHYIO M JIOTIOJHUTENIBHYIO JIUTEPATYPY MO U3Y-
YaeMOMY BOIIPOCY C LIEJIbIO YIIIYOJIeHUs, CUCTEMAaTHU3alluH U PACIIUPEHUS OTyYEeHHBIX 3HAaHUM.

2. TloaroroBka K J0KJIagaM U MPE3eHTAIMU 10 TeMe MPAKTUYECKOT0 3aHITHSI.

3. OTBeTUTH HA KOHTPOJIBHBIE BOIPOCHI [Tl CAMOITPOBEPKH.

PexoMeHgalny mo NoAroToBKe K MPakTUUECKOMY 3aHSITHIO:
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1. V3yuuTh JNEKIMOHHBIA MaTepHall MO JaHHOM TeMme, MCIOJIb3ys TOMOJHUTEILHO METOINYECKUE
ykazanusi: ®dusndeckas mnpupona xumuueckor cBszu / B.K. Bopownos, JI.A. I'epamienko. —
bparck: bpl' TV, 2003. — 22 c.

2. IToaroToBUTH KpaTKUii, HO JAOCTATOYHO IMOJIHO PACKPBIBAIOIIUNA CYTh HCCIEAYEMOH TEMBI JO-
KJIa-TIPE3EHTAIIHIO, POIOJKUTEIILHOCTBIO He 0oJiee 5—7 MUHYT;

3. CBonMH CJIOBaMH U3JI0XKHUTH CYTh UCCIIEAYEMOTO BOIPOCA, MPAKTUYECKH HE UCIOJB3YsS TEKCTO-
BBl MaTepual.

OcHoBHas nuteparypa Ne 1, Ne 2
HononnutensHas quteparypa No 3, Ne 4, No 5, Ne 6

KoHTpoILEHBEIE BOIPOCHI JUISL CAMOIIPOBEPKH

1. Yo siBnsieTCS NpeaMETOM U3YUEHUsI COBPEMEHHOM XxumMun? KakoBbl OCHOBHBIE 3a/jaull XUMHUH KaK

HayKu?

Coopmynupyiite COBpEMEHHOE MPECTaBICHUE O BAJIGHTHOCTH aTOMa.

HazoBuTe TUIIBI XUMHUYECKUX CBA3EH U JANTE UM KPATKYIO XapaKTEPUCTUKY.

B 4yem cyTh Teopun MonexkyIsipHbeIx opouTaneit? [IpuBenure npumepsl.

CdopmynupyiiTe OCHOBHbIE 3aKOHbBI XUMHH.

[Touemy Ileprnonnveckuii 3akoH MeHzeneeBa sSBISETCA OAHUM U3 (YHAaMEHTAIbHBIX 3aKOHOB

npupozsl? M3noxute coBpeMeHHyr0 GopMynupoBky Ileproauueckoro 3akoHa.

[lepeuncnure u cHopMyTUPYHTE CTEXUOMETPUIECKHE 3aKOHBI, HCIIOJIb3yEeMbIE B XUMHUH.

M3 KakuX XMMHYECKHUX 3JIEMEHTOB B OCHOBHOM COCTOSIT JKUBBIE OPraHU3MBbI?

9. Ha3zoBuTe XUMHYECKHUE DIIEMEHTHI, U3 KOTOPBIX COCTOSIT KJIETKH JKUBBIX OPTaHU3MOB, OTHOCSIIIIH-
€csl K MaKpo- U MUKPOJIEMEHTaM.

ok wn

o ~

IIpakTuuyeckoe 3ausaTue Ne 8

Konuenuuu npoucxomdeuuﬂ HCU3HU

ﬂ CJIb 3aHATHA:

PaCCMOTpeTL OCHOBHBIC KOHICIIIUU IIPOUCXOKACHUA JXKU3HHU HaA 3CMJ'I€; KpUTCpUHU 00HMTaeEMOCTH
IJIAHCT.

PaccMmarpuBaeMbie BOTIPOCHI (IPUMEPHBIH IIJIAH 3aHATHSA):

1. IlonsiTHe KU3HU; OCHOBHBIE CBOMCTBA )KMBOW MAaTePUU.

2. OCHOBHBIE TUIIOTE3bI TPOUCXOKIACHUS XKU3HU Ha 3emJiie: KPEeallMOHU3M, TUIIOTE3bl CTAllMOHAPHOTO
COCTOSIHMSI, CAMOIIPOM3BOJIBHOTO 3ap0KICHHS )KU3HH, TAHCIIEPMHH, TUIIOTE3a HCTOPUYECKOTO MPO-
UCXOXKJICHUS )KU3HU ITyTeM OMOXUMHUYECKON 3BOIOIMH.

YpoBHM OpraHU3alUuy )KUBOM IPUPOJIBI HA 3eMII€.

3eMJIs B IEPUOJ 3apOKICHUS XKU3HU.

Bo3HMKHOBEHME KU3HU B TITyOMHAX TUAPOTEPMAIbHBIX CUCTEM.

Kpurepun oOutaeMocTu miiaHeT; BIMSHUE TEMIIEPaTyphl, 1aBICHUs U aTMOchephl.

Yenosek — (heHoMeH BeeneHHoi.

Noogakow

[Iops10K BBHIIOJHEHUS

1. VcTHbIe TOKIabI IO TEME MPAKTUYECKOTO 3aHSITHSL.

2. Ilpe3eHTanuy 1Mo TeMe MPaKTHIECKOTO 3aHATHSI.

3. Bompocsl 1o nmpe3eHTanusam 1 T0KIa1aM.

4. YcrHas Oeceqia o TeMe MPAKTHYECKOTO 3aHATHSI: OOCYKIEHHUE TOKJIAI0B, MPE3CHTAIIHH, pa3oop
HE YCBOCHHOT'O MaTepuasa Mo TeMe 3aHsATHUS.

5. YcTHBIM onpoc 00ydarIMXCs 10 TEME 3aHITHS.

®opMa OTYCTHOCTHU: BBICTYILICHUEC, JOKJIAd, ITPE3CHTAL M, YCTHI)II\/'I OTBCET.

3agaHue JUIsi CaMOCTOATENBHOM paOOTHI:

1. TIpopaboTath peKOMEHIyeMble HICTOYHUKH, OCHOBHYIO U JIOMIOJIHUTEIBHYIO JINTEPATYPY IO H3Y-
4aeMOMY BOIIPOCY C IENbI0 YIIIyOJIeHUs, CHCTEMAaTU3allMU U PACIIMPEHUS TOTYyYCHHBIX 3HAHHM.

2. TToxroToBKa K JOKJIJaM | MPE3CHTAIUH 110 TeME IMPAKTHICCKOTO 3aHITHS.

3. OTBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI JJIsi CAMOIIPOBEPKH.
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PekoMeHanmm 1mo NoAroToBKe K NPaKTHISCKOMY 3aHSITHIO:

1.

W3y4uTh JEKIIMOHHBIA MaTepuas MO JaHHON TeMe, UCIOJB3Ys MOMOTHUTEILHO METOIUYECKUE
ykazaHusa: KoHIenuuu COBPEMEHHOI0 €CTECTBO3HAHUS. DIEMEHTHhl OMOJIOTUU: METOAMYECKHE
ykazanust/ B.K. Boponos, JI.A. I'epamenxo. — bparck: bpI'TVY, 2003. — 25 c.
[ToaroToBUTH KpaTKui, HO JOCTATOYHO IOJIHO PACKPBIBAIOIIMM CYTh HCCIEAYEMOIl TeMbl H0-
KJIa/I-TIPE3EHTAINIO, TIPOIOJKUTEIBHOCTBIO HE OoJiee 5S—7 MUHYT;
CBOMMHU CJIOBaMU H3JI0XKHUTh CYTh UCCIIEYEMOI0 BOIPOCa, MPAKTUUYECKH HE HCIOIb3Ysl TEKCTO-
BbII MaTepHall.
OcnoBHas nuteparypa Ne 1, No 2
HononuurensHas auteparypa Ne 3, No 4, No 5 No 6

KoHTpoILEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

NS

©oNo O

Yro Takoe kKHU3Hb C TOUKHU 3pEHUsI OnoI0ruu?

HasoBute cBOMCTBA KUBOM MaTEPUH, OTIMYAIOIINE €€ OT HEXKUBOM.

Kakumu o6mumu yepramMu XxapakTepu3yroTcs pa3Hble YPOBHU OpraHU3aluy )KUBOTo?
[lepeuncnure U 1aiiTe KPaTKyr XapaKTEPUCTUKY OCHOBHBIM T'MIIOTE3aM IIPOUCXOXKICHUS KU3HU HA
3emuie.

N3noxunTe KpaTKO KOHUENIUIO IPOUCX0XKIEHUS )KUBOT0 110 runore3e OnapuHa-XonaenHa.
KakoBa coBpeMeHHast OlIeHKa KOHIENIUN OMOXHUMHUYECKOHN 3BOIIOLMY B Ouosoruu?

Uto coboii npeacTanisiia 3eMist OKOJIO 4-X MIIPI. JIET Ha3al B TIEPHO/] 3aPOKICHUS KU3HU?
KakoBel kputepuu oOutaemMocTu iaHer? YTo o3HayaeT *KU3HENPUTOJAHOCTh HeOecHOro Tena?
Yenosek — penomen Beenennoii. Ha3zoBuTe sTambl aHTponorenesa.

IIpakTuueckoe 3ausatue Ne 9

Ecmecmeennouayuuble acneKkmol 3KoJiocuu

! !CJ'IB 3aHATHUA:

PaccmoTtpets nenu, 3aauu 1 METOIbl 9KOJIOTHH KakK ()yHJaMEHTAIBHO U NPUKIIAJHONW HAYKH

PaccMmatpuBaeMbie BOIPOCHI ( MIPUMEPHBIN MIaH SaHﬂTI/IH)Z

1.

oM~ wN

['maBHas 3a7a4a KOJIOTHH — PACKPBITH OOIIME 3aKOHOMEPHOCTH OPTaHN3alluH KU3HU U Ha STOU
OCHOBE pa3paboTaTh NPUHLHUIIBI PAIIMOHATIBLHOTO UCII0JIb30BAaHUS IPUPOIHBIX PECYPCOB B YCIOBUSIX
BCE BO3pACTAIOLIET0 BIUSIHUS YeloBeKa Ha Ouocdepy.

['moGanbHbIE IKOJIOTHYECKHE POOIEMBI COBPEMEHHOCTH: NIEPCIIEKTUBBI Pa3BUTHUS U PEIICHHUS.
3arpsizHeHue atMocdepsl, pa3pylieHue 030HOBOTO CIIOSI.

Bunbl 3arpsi3HeHuit (ecTeCTBEHHOE, aHTPOIIOTEHHOE).

3arpsi3HeHUE BOJIbI — OCHOBHBIE TPUUNHBI.

YHUUTOKEHHE JIECHBIX SKOCHCTEM IJIOJOPOJHBIX 3€MEJIb: BEIPYOKa JIECOB, IPO3Us II0UBHI, 3apae-
HUE CTOYHBIX BOJ Pa3IUYHBIMU OTXOJaMU; BBICBIXaHUE BOJJOEMOB, YMEHBILICHHUE MTOMYJIALUMI KU-
BOTHBIX U T.II.

DKoJI0rnyeckre mpoodaeMbl SHEPreTUKH, THIPOIHEPTETUKH.

DKojoruyeckue npoOaeMsl SACPHON SHEPreTUKU. PaioakTHBHBIE OTXObl: COBPEMEHHBIE MTPO-
0J1eMBbl ¥ TPOEKTHI UX PELICHHUS.

[Iops10K BEIIOJHEHUS

1.

5.

Y CTHBIE TOKJIaAbI 110 TEME MPAKTUYCCKOI'O 3aHATHA.

2. Tlpe3eHTanuy 1Mo TeMe MPaKTHIECKOTO 3aHSATHSI.
3.
4. YcrtHas Oeceqia o TeMe MPAaKTHYECKOTO 3aHATHSI: OOCYKICHHUE TOKIIAI0B, MPE3CHTAIIHH, pa3oop

BOHpOCBI Mo NpC3CHTALUAM U JOKJIalaM.

HE YCBOCHHOT'O MaTepuala Mo TeMe 3aHsATHUS.
VYcTHBIN onpoc 00yJarOIIMXCS 110 TEME 3aHSTHS.

®dopMa OTYETHOCTH: BBICTYIJICHUEC, NJOKJIAd, MPE3CHTAI1, YCTHBII>'1 OTBCT.

3agaHue I caMOCTOSITCILHOM Da6OTLII

1.

[TpopabGoTath peKOMEHyeMble UCTOYHUKU, OCHOBHYIO H JOMOIHUTENBHYIO IUTEPATYPY O U3Y-
4aeMOMY BOIIPOCY C IEJIbI0 YIIyOJICHUSI, CHCTEMAaTH3allMU U PACIIUPEHUS TTOTYUCHHBIX 3HAHUI.
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2. IToaroroBka K J0KJIagaM M IPE3CHTAIIUN 110 TEME MPAKTUYECKOTO 3aHATHSI.
3. OTBeTUTH Ha KOHTPOJIHHBIEC BOMPOCHI JIsi CAMOIIPOBEPKH.

PexoMeHaaIny mo NoAroTOBKe K MPakTUUECKOMY 3aHSITHIO:

1. Y3yuuTh NEKUMOHHBIN MaTepua Mo JaHHO! TeMe.
2. IToaroToBUTH KpaTKUi, HO JOCTATOYHO IOJIHO PACKPBIBAIOIIUN CYTh HCCICAYEMOH TEMBI J0-
KJIaJI-TIPE3EHTAIMIO, POJIOHKUTEIIBHOCTRIO HEe Oosiee 5—7 MUHYT;
3. CBOMMHU CJIOBaMH HM3JIOKUTH CYTh MCCIICIyEMOTO BOMIPOCA, MPAKTUICCKHA HE MCIOJIb3YysS TEKCTO-
BbII MaTepHal.
OcnoBHas nuteparypa Ne 1, No 2
HononuurensHas auteparypa Ne 3, No 4, No 5 No 6

KOHTDOJIBHLIC BOITPOCHI AJId CaMOIIPOBCPKHU

1. HazoBuTe OCHOBHBIC IIETH U 33]]a4l HAYKH SKOJIOTUHU. UTO SIBIIsIETCSI 0OBEKTOM U IMPEIMETOM H3Y-
YEHUs IKOJorun?

2. Yo Takoe Ouocepa u uem oHa orpaHuyeHa’?

3. Yto Takoe Tpoduueckas uens? [losicHuTe posib NpOyLEHTOB, KOHCYMEHTOB U PEAYLIEHTOB B 9KO-
JIOTUYECKON CUCTEME.

Ha3zoBute 1 00bsCHUTE OCHOBHBIE TUIIBI B3aMMOOTHOIIEHUH MEX/ly ’KMBOTHBIMU B OHOLIEHO3€.
Uro takoe numutupyromue paxtopsi? [losicaure.

Jaiite onpeneneHne 5K0JIOrH4eCKOi HUIIIH.

HazoBure ocHOBHBIE I7100aJIbHBIE SKOJIOTMUECKHUE TPOOIIEMBI.

Yo Takoe «I1apHUKOBBIN 3((HEKT» U YTO ABISIETCS €ro MPUUUHOMN?

. KakoBa poib 030HO0BOrO cinos?

10 B ueM 3akitouaeTcst onacHOCTb BIPYOKHU BIAXKHBIX TPOIMHUECKUX JIECOB?

11. Kak cBsi3aHO pazHOOOpa3yne B IKOJIOTHIECKON CUCTEME U €€ YCTOWYUBOCTH?

©ON A

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX ITPA
OCYHWECTBJEHUU OBPA3OBATEJIBHOI'O TPOLECCA IO JUCIHUIIJINHE

Nudopmannonno-koMmmynukaTusHble Texnonoruu (UKT) ucrons3yrorest, ams:

— TOJY4YeHUsI HTHPOPMAIIUH TIPH MOITOTOBKE K 3aHATHUSM;

— CO3JIaHMs IPE3EHTALMOHHOTO COMTPOBOKICHNS PAKTUUYECKUX 3aHIATUH;

— paboThI B 3JIEKTPOHHON MH(OPMAITMOHHOH cpejie.

CranmapTHOE JIMIIEH3UOHHOE MPOTpaMMHOE O0ecIIeueHHe:

OC Windows 7 Professional
Microsoft Office 2007 Russian Academic OPEN No Level
AnTtuBHpycHOe nporpammHoe obecrieuenne Kaspersky Security.

11. OMACAHUE MATEPAAJIBHO-TEXHAYECKOM BA3bI, HEOBXOIUMOM 115
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA 110 JUCHUIIJIMHE

Buo Haumenosanue Ilepeuensv ocnognozo ooopy- Ne I3
3aHAmMUSA ayoumopuu 006aHUA
1 3 4 5
JIx JIlekunoHHbBIE ayAUTOPUS Hoyt6yx hp, -
BuneonpoexTtop Acer
I13 Jlex1noHHBIE ayTUTOPHS Hoyt6yx hp, I13 NoNel-9
BuneonpoexTtop Acer
CP g3 Nol O6opynosanue 10 IIK i5- _
2500/H67/4Gh
(monurop TFT19 Samsung);
npuntep HP LaserJet P2055D
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OOHJA ONEHOYHBIX CPEACTB AJId ITPOBEJAEHUSA

IIpunoxenne 1

MNPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOIMUXCA MO JUCIHUILJINHE

1. Onucanue ¢poHIA OLIEHOYHBIX CPeACTB (IIACMOPT)

Ne
KOM- j1eMeHT
KOMIIEeTeH- Paznen Tema DOC
neTeH-
1197011 o

OK-3 criocobrocts | 1. Hayunbrii 1.1. Hayunsie Mmeton BOIIPOCHI K
HCIIONB30- meton. Ecre- 3ayeTy No 1.1
BaTh ecre- | ctBosHanue U | 1.2. 'ymaHuTapHas U €CTECTBEHHOHA- |  BOIPOCH K
CTBCHHOHA- €ro poJjib B y4Has KyJbTypa 3adety Ne 1.2
y4Hble U Ma- | KYJIbType
TeMaTuye- 2. Mexannue- | 2.1. Bsenmenwue. Ilpenmer wu3ydeHus | BOIPOCHI K
CKMEe 3Hanus | CKas KapTuHa | (U3HKH. 3auery Ne 2.1
Jns OpHeH- | Mupa. Dile- 2.2. OCHOBHBIC XapaKTEPUCTUKU KH- BOIIPOCHI K
THPOBaHHUA B | MCHTDI KJIAC- HCMaTHKH. 3auety Ne 2.2
COBpPEMEH- CHYUCCKOU MC- | 2 3 3akonsl HeroTOHA. BOIPOCHI K
HOM HH(]Op- | XaHUKU U Tep- 3auery Ne 2.3
MalMoHHOM | MOAMHAMUKH | 5 4 3axoHpI cOXpaHEHHUS. BOIIPOCHI K
IpOCTpaH- 3ayery Ne 2.4
CTBC 2.5. DyeMeHTHI CHEeUUATBbHON TEOPHH |  BOMPOCHI K

OK-6 CIIOCOOHOCTD OTHOCUTEJIBHOCTH. 3agery Ne 2.5
K caMoopra- 2.6. DIeMEHTHI TEPMOJIMHAMUKH. BOITPOCHI K
HM3ALUH | 3auety Ne 2.6
camoobpaszo- | 3.  Ouekrpo- | 3.1. Dnekrpuueckuit 3apsa. 3akoH BOIIPOCHI K
BaHUIO MarauTHas Kynona. Dnexrpudeckoe mose. 3auety Ne 3.1

KapTUHA MHUpa

HaHpH)KeHHOCTI/I 1 CUJIOBBIC JIMHHUH
SJICKTPHUYCCKOTO ITOJIA.

3.2. DnexTpudeckuii noreHuuai. Paz-
HOCTB TIOTEHIIUAIOB. DIIEKTPOEMKOCTh
KOHJIeHcaTopa. DHeprus deKTpuye-
CKOTO TIOJIS.

BOIIPOCHI K
3auety Ne 3.2

3.3. [TocTosIHHBIH TOK. BOIIPOCHI K
3auety Ne 3.3
3.4. IlocTosiHHOE MarHUTHOE TIOJIE. BOIIPOCHI K
3auety Ne 3.4
3.5. DNeKTpOMarHUTHBIE SBICHUS. BOIIPOCHI K
Omnwitel ®apajyes. SIBeHne IeKTPo- 3auety Ne 3.5
MarHUTHOM MHIYKLUH.
4. KgsantoBo- | 4.1. MecTo KBaHTOBOI MEXaHUKHU Cpe- | BOIPOCHI K
nojieBast  Kap- | Id IpYr'UX HaykK. 3ayery Ne 4.1
THHA MHUpa 4.2. Hcropusi co3gaHMs KBaHTOBOHM | BOINPOCHI K
MEXAHUKH. 3ayety Ne 4.2
4.3. ®dusnuecKkue OCHOBBI KBAaHTOBOH | BOINPOCHI K
MEXaHUKH. 3ayeTy Ne 4.3
-4.8
4.4. BbIBOIbI KBAaHTOBO-IIOJIEBOM Kap- | BOIPOCH K
THHBI MUpa 3ayery Ne 4.4
4.5. DneMeHTHI A1epHON PUBHKH. BOITPOCHI K
3ayery Ne 4.5
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4.6. Bcenennas. BOIIPOCHI K
3ayety Ne 4.6
5. Konuenryan | 5.1. oHHas 1 KOBaJIE€HTHAs CBA3b. BOIIPOCHI K
BHBIC YPOBHU 3auety Ne 5.1
coBpeMeHHOM | 5.2. MonekymnspHble OpOUTaIH. BOIIPOCHI K
XUMUHU 3auety Ne 5.2
5.3. KoopauHanuoHHas, MeTaunye- BOIIPOCHI K
CKasi CBSI3H. 3ayeTy Ne 5.3
5.4. ®yH/1aMEHTAJIbHBIE OCHOBBI XU- BOIIPOCHI K

muu. [lepuoandeckuii 3akon Mene-
JIeeBa.

3ayeTy Ne 5.4

5.5. CoBpemenHas hopmMyIupoBKa BOITPOCHI K
CTEXMOMETPUYECKHUX 3aKOHOB. 3auety Ne 5.5
5.6. XuMHYecKue 3JIeMEHTHI B YeJ0- BOIPOCHI K
BEKE. 3auety Ne 5.6
6. Konuernmmu | 6.1. ['umoTe3s 0 MpoOUCXOXKACHUU BOIIPOCHI K
MPOMCXOXKAC- | )KU3HU Ha 3emIe. 3adety Ne 6.1
HUS )KA3HU 6.2. 'unore3a camo3apoxieHus: U BOIIPOCHI K
naHcnepmuu. ['unoresa Onapuna- 3ayety Ne 6.2
Opu.
6.3. 3emJis B IEpUOJ 3apOKIACHUS BOIIPOCHI K
JKU3HU. 3auety Ne 6.3
6.4. BO3HUKHOBEHHE KU3HU B TITyOu- BOIPOCHI K
HaX THPOTEPMAILHBIX CUCTEM. 3agery Ne 6.4
6.5. Kpurepuu o6utaeMoCTH IjaHeT. BOIPOCHI K
Briustnue Temrieparypsl, 1aBJICHUS U 3agety Ne 6.5
aTMOCQEpBHI.
6.6. Uenosek — henomeH Bceenennoil. BOIIPOCHI K
3ayery Ne 6.6
7. EcrectBen- | 7.1. Ilpenmer skonoruu. ConuanabHas BOIIPOCHI K
HOHAYYHBIE DKOJIOTHSI. 3ayery Ne 7.1
acIeKThl  9KO- | 7.2.  I'nmoGanbHBIE  HKOJOTHYECKHE | BOMPOCHI K
JIOTUU npobnembl coBpeMeHHOCTH. [lepcnek- | 3agery Ne 7.2

TUBbBI PA3BUTHA U PCIICHUS.

7.3. 3arpsi3HeHHe aTMoc(ephl, 030HO- | BOMIPOCHI K
BOTO CJIOSI. 3ayery Ne 7.3
7.4. 3arpsi3HEHHE BO/IBI. BOIIPOCHI K
3ayery Ne 7.4
7.5. YHUYTOXKEHHE JIECHBIX 3KOCUCTEM | BOIPOCHI K
IJIOJOPOJIHBIX 3€MEIb 3ayery Ne 7.5
7.6. Dkojoruueckue npoOIemMbl dHEP- | BOMPOCH K
T'€TUKHU, THAPOIHEPTETUKHU. 3ayery Ne 7.6
7.7. Oxonoruueckue npoOIemMsl siiep- | BOMPOCH K

HOM DHEPreTUKH.

3ayery Ne 7.7
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2. Bonmpochbl k 3a4ety

KoMmnerennun Nen
Ne HaMMEHOBA-
n/n Kona Omnpenesnenune BOIIPOCHI K 3AYETY HHE
pasjena
1 2 3 4 5
1 OK-3 CIIOCOOHOCTH uc- | 1.1. Hayunsrit MmeTo. 1. Hayunsrit
nonb3oBath  ecte- | 1.2. TyMaHHTapHas M €CTECTBEHHOHAYIHAS | yieron. Ecre-
CTBEHHOHAyYHble M | KyJlIbTypa CTBOBHAHME 1
MaTeMaTHYECKHE €ro pors B
3HaHUA 7S OpHUEH- KyTBTYpE
THPOBAHW B COBPC- | 9 1 Bpenenue. [Ipeamer u3yuenns Gpusuxu. | 2. MexaHude-
MEHHOM  MH(OPMA- | 9 9 OcpoBHbIe XapaKTEPHCTHKN KUHEMATH- | CKas  KapTHHA
IIMOHHOM MPOCTPaH- | .. wmpa.  Die-
CTBC 2.3. 3axonsl HploToHa. MEHTBI  KJac-
2.4. 3aKOHBI COXpAaHCHHUS. CHUYECKOH Me-
OK-6 CIOCOOHOCTh K ca-

MOOpPraHHM3alud |
caM000pa30BaHUIO

2.5. DyeMeHTHI CIlelUalibHONH TEOPHH OTHO-

XaHUKH U TCp-

CUTEJILHOCTH. MOJIUHAMHKH
2.6. DeMeHThI TePMOAMHAMUKH.

3.1. Dnekrpudeckuii 3apsa. 3akon Kymona. | 3. DnekTpo-
DnekTpuyeckoe mosie. HarpsokeHHOCTH 1 MarHuTHas

CWJIOBBIC JTMHUH JICKTPHUECKOTO TOJIS.
3.2. Dnektpuyeckuii moteHuuan. Paznocts
MTOTCHIIMAJIOB. DJIEKTPOEMKOCTh KOH/ICHCa-
TOpa. DHEPTUs AMEKTPUIECKOTO MOJIS.

3.3. [TocTosIHHBIH TOK.

3.4. ITocTossHHOE MarHUTHOE TTOJIE.

3.5. DnekrpomarauTHBIC SABICHHUS. OTBITHI
@apanes. SIBineHue IEKTPOMArHUTHON HH-

TYKIIAH.

KapTHHA MHUpa

4.1. MecTo KBaHTOBOW MEXaHUKH CPEI
JIpYrUX HayK.

4.2. Vicropust co3jaHUsT KBAHTOBOW MEXaHHU-
KH.

4.3. ®dusnueckre OCHOBBI KBAHTOBOI MeXa-
HUKHU.

4.4. BbIBOJBI KBAHTOBO-TIOJICBOM KapTHUHBI
MHpa

4.5. DneMeHTHI siiepHOoN (PU3HKH.

4.6. Bcenennas.

4. KBaHTOBO-
noJieBasi Kap-
THHA MUpa

5.1. NoHHas u KOBaJICHTHAs CBS3b.

5.2. MonekynspHbsle OpOuTay.

5.3. KoopaunarnmonHasi, METaJNTHYECKast
CBSI3H.

5.4. ®yHaMeHTaIbHBIE OCHOBBI XUMUH.
[Tepuonnueckuii 3akoH Menzeneesa.

5.5. CoBpeMeHHast GOopMyITUPOBKA CTEXHO-
METPUYECKUX 3aKOHOB.

5.6. XUMUYECKHE SJIEMEHTHI B YEJIOBEKE.

5. Konmenryan
bHBIE YPOBHU
COBPEMEHHOM
XUMUH

6.1. I'nnoTe3bl 0 MPOUCXOXKJICHUH KU3HHU HA
3emie.

6.2. T'unoreza camo3apo’kJeHUS W IaHC-
nepmun. ['umoreza Onapuna-tOpu.

6. Konuenunu
MIPOUCXOXKJIC-
HUSA KU3HA
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6.3. 3emuis B IepHOJ 3apOXKACHUS KU3ZHU.
6.4. BO3HUKHOBEHHE JKU3HU B IITyOWHAX
THPOTEPMAIIBHBIX CHCTEM.

6.5. Kpurepun oburaemoctu rianer. Brusi-
HUE TEeMIIEPaTypBbl, IaBICHUSI U aTMOC(HEPHL.
6.6. UenoBek — eHomeH BceneHHOM.

7.1. llpenmert skonorun. CounaibHast KO-
JIOTHSL.

7.2. I'noGanpHbIE 9KOJIOTHYECKHE TPOOIEMBI
coBpeMeHHOCTHU. [lepcriekTuBbI pa3BUTHS U
penieHusl.

7.3. 3arpsisHeHue atMocdepbl, 030HOBOTO
cI10s1.

7.4. 3arpsi3HEHUE BOIbI.

7.5. YHUUTOXKEHHE JIECHBIX SKOCUCTEM ILIO-
JOPOJIHBIX 3eMeJh

7.6. DKonoruyeckue mpoodIeMbl SHEPTETUKH,
TUIPOSHEPTeTUKU.

7.7. Dxonoruyeckue npodIeMsbl IEpHOI
SHEPTEeTHUKHU.

7. EctectBen-
HOHAYyYHBIE
aCIeKThl 3KO-
JIOTUH

3. Onucanue noka3sareJeii 1 KpuTepreB OLEHUBAHUS KOMIETeH Mt

IHoka3aresau Ouenka Kpurepun
3HaTh: oOyuarouiics
OK-3 1) 3HaeT OCHOBHBIC €CTECTBEHHOHAYY-
— OCHOBHBIE €CTECTBEHHOHA- HBIC 3aKOHBI, COCTaBISFOIIHE (PyHIa-
YVUHBIE 3aKOHBI, COCTaBJISIO- MEHT COBPEMEHHON TEXHUKHU U TEXHO-
mwe (QyHIAMEHT COBpEMEH- JIOTHI; METOJbl HCCIEIOBaHUS B pas-
HOM TEXHHKH M TEXHOJOTHIA; HBIX O00JacTAX €CTeCTBO3HAHHUA, OC-
METO/Ibl MCCIICIOBAHUS B Pa3- HOBHBIE €CTECTBEHHOHAYYHBIE KOH-
HBIX O00JAcTsIX €CcTeCTBO3HA- UENINH, MPUHIUIBI, TEOPUHU, UX B3a-
HUS; HMMOCBSI3b U B3aUMOBJIUSTHUE;
OK-6 2) yMmeer OOBACHATH OCHOBHBIE
— OCHOBHBIEC €CTECCTBECHHOHA- HaOJII0aeMble TPUPOAHBIE U TEXHO-
yYHbIE KOHIIEIIUH, MPHHIIK- TeHHbIE SBIEHUS C MO3MIMNA (yHIa-
IIbI, TEOPUH, MX B3aMMOCBSI3b SN0 MEHTAJIBHBIX  €CTeCTBEHHOHAYYHBIX
¥ B3aUMOBJIHSTHHC, 3aKOHOB; CaMOCTOSITEJIbHO TOIOJHSATh
yMeThb: CBOM 3HaHMS B 00JACTH COBPEMEHHBIX
OK-3 npo0sieM HayKu U TEXHHUKH C HCTOJb-
—  OGBICHSTL  OCHOBHBIE 30BaHHEM COBpPEMEHHBIX 00pa3oBa-
HaGIIOAEMBbIC TPHPOIHBIE 1 TENbHBIX U WH(POPMAIIMOHHBIX TEXHO-
TEXHOT€HHBIE SBJIEHUSA C IIO- JIOTH;
SHIHIA (yHIaAMEHTaTbHBIX 3) BiajeeT MaTeMaTHYeCKOM U ecTe-
€CTECTBEHHOHAYYHbIX  3aKO- CTBCHHOHAYYHOW KyNIbTYpOH, KaK dHa-
HOB; CThIO TpOo(eCCHOHATBHOU U O0Ieye-
OK-6 JIOBEYECKON KYJIBTYphl; KYJIbTYpOM
— CAMOCTOSTENILHO MOMOIHSTE MBIILIEHUS, 00001aTh U aHaIU3UPO-
CBOM 3HAHHMA B OGIACTH CO- BaTh MH(POPMAIIHUIO, IOCTABUTH LIETh U
BPEMEHHBIX IIPOOJIEM HAyKH U BBIODATH IYTH €€ TOCTHIKCHHSL.
TEXHUKA C HCIOJIb30BAHUEM 00y4aroIIHiiCs
COBPEMEHHBIX 00pa30BaTelhb- 1) He 3HaeT OCHOBHBIE E€CTECTBEHHO-
HBIX il I/IH(bOpMaIII/IOHHBIX He 32aYTEHO HAay4YHBIC 3aKOHBI, COCTAaBJIAOLINC
TEXHOJOTHIL; (yHIaMEHT COBPEMEHHON TEXHUKU U
BJIAJETh: TEXHOJIOTHI; METOJIBI UCCIICIOBAaHUS B
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OK-3 pa3HbBIX OO0JNACTSX €CTECTBO3HAHMS,

— MaTeMaTU4ecKol U ecTe- OCHOBHBIE €CTECTBEHHOHAy4YHbIE KOH-
CTBEHHOHAYYHOM KYJIbTYpOH, LENUUY, NPUHIUIBI, TEOPUHU, UX B3a-
KaK YacThl0 MPOQecCuOHaTb- HUMOCBSI3b 1 B3aMMOBJIUSHUE;

HOW U oOmeyenoBeyeckon 2) He yMmeeT OOBSCHATH OCHOBHBIC
KYJIBTYpBI; HaOIOgaeMbple TPUPOAHBIE U TEXHO-
OK-6 TeHHbIE SIBJIIEHUS C No3uLui (yHIa-

MCHTAJIBHBIX CCTCCTBCHHOHAYYHBIX
3aKOHOB, CaMOCTOATCIBHO ITIOIIOJIHATH
CBOHM 3HAHHMS B 00JIaCTH COBPCMCHHBIX

—  KYJIbTYpOW  MBIILICHUS,
00001aTh W aHaJU3UPOBATH

uH(OpMaLHIO, IIOCTaBUTh 5
[eTh W BHIODATH MyTH €€ 10- npo0JIeM HAayKH U TEeXHHUKH C6I/ICHOJ'II>-
CTHIKCHYSL 30BaHHEM COBPEMEHHBIX 00pa3oBa-

TENbHBIX U MH(POPMAIMOHHBIX TEXHO-
JIOTHiA;

3) He BIameeT MAaTEMAaTHYECKOH W
€CTECTBEHHOHAY4YHOU KYJIBTYPOH, Kak
4acThI0 MPOQPECCHOHAIBPHOW W 00II1e-
YEJI0BEYECKOU KYJIBTYpBI; KYJIbTYpOH
MBILUIEHHsI, 00001aTh U aHAIU3UPO-
BaTh MH(POPMAITUIO, IIOCTABUTH LIEh U
BbIOpATh MYTH €€ JOCTUKCHHS.

4. MeToauueckue MaTepHaJibl, ONpeAejsiomMe TPoUeIyPbl OLEHMBAHUS 3HAHMIA,
YMeHHUii, HABBIKOB H ONbITA JeSITeJIbHOCTH

JucuuiumHa «EcTtecTBeHHOHayYHast KapTHHA MUpPay HaIlpaBlieHa Ha O3HaKOMJICHHE C (yH[a-
MEHTAJIbHBIMH 3aKOHAMH €CTECTBEHHBIX HaYK.

N3yuenne nqucuuninuael « ECTECTBEHHOHAy4YHas KapTUHA MUPa» MIPEAYCMATPUBACT:

JEKLUH,

— IPAKTUYECKUE 3aHATUSA;

— CaMOCTOSTEIbHYIO PabOTy 00yUarOLIUXCH;

— 3ay4er.

B xozne ocBoenus pasgena 1 «Hayunsiit Metoa. EcTecTBo3HaHME U €r0 B KYJIbTYpe» CTYIEHTHI
JIOJKHBI YSICHUTh TPEJCTABICHUS O T'YMAaHUTapHON M €CTECTBEHHOHAYYHOW KyJIbTYpE, HAYYHOM
METOJE.

B xozne ocBoenus pasaena 2 «MexaHuueckas KapTHHA MUpa. DJIEMEHTHI KJIACCUYECKOW MeXa-
HUKUA U TEPMOJMHAMUKW» CTYJEHTBI JOJKHBI YSCHUTH MPEJICTABICHUE O MpeAMETe U3ydeHus u-
3UKH, OCHOBHBIX XapaKT€PUCTUKaX KMHEMATHUKH, 3aKkOHaX Hpl0TOHA, 3aKOHAX COXpaHEHHUsI, dJIEMEH-
Tax CHeUUalbHON TEOPUU OTHOCUTEIBHOCTH, 3JIEMEHTAX TEPMOAUHAMUKH.

B xone ocoenus paznena 3 «DIeKTpOMarHUTHas KapTHHA MHpa» OOydaromuecs TOJDKHBI
YSCHUTB IIPEJCTABICHHUE 00 2IEKTPUUECKOM 3apsie, 3akoHe KyrnoHa, anexkTpudeckom mnose, Hanpsi-
JKEHHOCTH U CHIJIOBBIX JIMHUAX JJIEKTPUYECKOTO IOJIS, IEKTPUUECKOM MOTEHLMAIE, PA3HOCTHU I10-
TEHIUAJIOB, JJIEKTPOEMKOCTH KOHJEHCATOPA, DHEPIUU DJICKTPHUYECKOTO IOJISA, MOCTOSHHOM TOKE,
IIOCTOSIHHOM MAarHUTHOM II0JI€, JIEKTPOMAarHUTHBIX SIBJICHUSX, onblTax dapazes, sBICHUU DJIEK-
TPOMarHUTHON MHAYKIUH, 3JIEKTPOMAarHUTHBIX BOJIHAX.

IIpu ocBoenun pazaena 4 «KBaHTOBO-IOJIeBass KapTHHA MHPa» CTYAEHTHI MOIYYaloT IMpe.-
CTaBJICHUSI O MECTE KBAaHTOBOW MEXaHHWKHU CPEIN APYIMX HAYK, HCTOPUM CO3JaHUS KBAaHTOBOW Me-
XaHUKH, PU3MYECKUX OCHOBAX KBAHTOBOM MEXAaHUKH, BHIBOJAX KBAaHTOBO-TIOJIEBOM KapTUHBI MHpa,
aIIeMeHTax sa/iepHoi ¢pu3nku, BeceneHHOM.

B xozne ocBoenus pasznena 5 «KoHIenTyanbHblE YPOBHU COBPEMEHHONW XUMUN) CTYIEHTHI MO-
Jy4yaroT 3HaHUS 00 MOHHOW M KOBAJIEHTHOW CBSI3H, MOJIEKYJISIPHBIX OpOUTasei, KOOpAUHAIIMOHHOM
U METaJNTNYECKOM CBS35X, (PyHAMEHTAIBHBIX OCHOBAX XMMUH, IEPHOANYECKOM 3aKoHe MeHenee-
Ba, COBPEMEHHOM (OPMYIUPOBKE CTEXMOMETPHUUECKUX 3aKOHOB, XUMUYECKUX JIEMEHTAX B YeJIOBE-
Ke.

B xoxe ocBoenus paznena 6 «KoHIENIMU MPOUCXOXKACHUS KU3HW» CTYIAEHTHI MOJIy4aroT 3Ha-
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HUS O TMIIOTE3aX MPOUCXOXKICHMS KHU3HM Ha 3emie, TMIOTe3e caMO3apOKICHUS M MaHCIEPMHUHU,
runote3e Onapuna-tOpu, 3emiie B mepro/ 3apokKIeHNS KU3HH, BOSHUKHOBEHUH KU3HU B IITyOMHAX
THJIPOTEPMAIBHBIX CUCTEM, KPUTEPHSIX OOUTAEMOCTH IUIAHET, BIUSHUE TEMIIEPaTyphl, JaBJICHU U
aTMocdepsl, yeraoBeke — peHomene BeeneHHoi.

B xone ocBoenus paznena 7 «EcTeCTBEHHOHAYYHbIE aCHEKThl 3KOJIOTUNY CTYJEHTHI MOTy4YaroT
3HAHUS O TPeIMETe SKOJIOTUH, COIHAIBHON AKOJOTHH, TINIOOATBHBIX IKOJOTHUECKUX IMpodiieMax
COBPEMEHHOCTH, NIEPCIEKTUBAX Pa3BUTHs U PELICHHUs, 3arpA3HEHUAX aTMoc(epsl, 030HOBOIO €04,
3arpsiI3HEHUSAX BOJIbl, YHUYTOKEHHU JIECHBIX 3KOCHUCTEM IUIOAOPOJHBIX 3€MENb, 3KOJOTHYECKHX
po0JeMax SHEePreTUKH, THAPOIHEPIeTUKH, FIKOJIOTMUECKUX Ipo0IeMax s1epHOU SHEPTeTUKY.

[Ipu moAroTOBKE K 3a4€Ty PEKOMEHIAYETCSI BHUMATEIBHO MIPOYUTATh U YSCHUTH CYTh TpeOOBa-
HUI KOHKPETHOTO BOIIpoca K 3a4eTy. B oTnenbHON TeTpaay Ha KaKAblil BOIIPOC CIEAYET COCTaBUTh
KpaTKHii MJIaH OTBETa B JIOTHYECKOM IMOCIIEA0BATENLHOCTH U C (PUKcanueil He0OX0IMMOT0 UILTIO-
CTPaTMBHOI'O Marepuaia (IpUMepbl, PUCYHKH, CXeMbl, udpbl). Bonpockl nporpammsl, KoTopble
OCTAIOTCsI HESICHBIMH, HEOOXOAMMO HANKCaTh HA MOJSIX KOHCIEKTA, YTOObI BBISICHUTh Ha KOHCYJIb-
tari. OCHOBHBIE NIOJIOKEHUS TEMBI (IIPaBUJIA, 3aKOHBI, ONIPENIEJIEHUS U Jp.) MOCiIe IITyOOKOro 0co-
3HaHME UX CYTH CIEAYET 3ayYUTh, [IOBTOPSSI HECKOJIBKO pas.

[IpakTHyeckue 3aHATUS IOMOTAIOT JIy4lle MOHATh CYTh U3Y4aeMbIX TEOPETUUECKUX SIBICHUN U
IPOIIECCOB, a TAK)KE HA MPAKTUKE MO3HAKOMUTHCS ¢ (PU3MYECKUMHU TPUOOpaMU U METOAMKON (HU3H-
YEeCKUX M3MEpPEeHHi, 4To oOecrieunBaeT OCO3HAHHOE U MPOYHOE YCBOCHHE M3YyYaeMbIX OCHOB JHC-
[UTUTAHBL.

CamocrosaTenbHyt0 paboTy HE00X0AMMO HauMHATh C IPOPAOOTKU KOHCIIEKTa JICKIUH, Jenas B
HEM COOTBETCTBYIOIIME 3aIIUCU U3 OCHOBHOW U JIOTIOJIHUTEIBHON JIUTEPATYpPhl, @ TAKIKE PEKOMEHTY-
€MBIX PECYPCOB U MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «MHTepHeT». CamocTosTenbHas
pabota co3maét ycioBus st POpMUPOBAaHUS Yy 00YHArOIIUXCS TOTOBHOCTh U YMEHHS HCIIOJIb30BATh
pasyIn4HbIe CpeCTBA HH(POPMALIUHU C LIEIbIO TOMCKA HEOOXO0AUMOTrO 3HAHUS.

B mporecce KOHCYNbTAIUM C MPEToaaBaTelieM HE0OXOAUMO BBISICHATH BOIPOCHI, BHI3BABIIIHE
TPYAHOCTHU IIPU CaMOCTOSATEJILHOM paboTe WM HEeAOCTaTOYHO YCBOSHHbBIE HA JIEKI[MOHHBIX, IPAKTH-
YECKUX U J1a00paTOPHBIX 3aHATUAX.

Pabora ¢ nuTepaTypoil SBISETCS Ba)KHEHIIUM 3J€MEHTOM B IOJYYEHUHM 3HAHUHN 1O JUCIU-
wivHe. [Ipexnae Bcero, HEOOXOAMMO BOCIOJIb30BAaThCSl CIMCKOM PEKOMEHAYEMOM 10 JaHHOM AucC-
LUIUIMHE JIUTepaTypoil. JlononHuTenbHble CBEIEHUS TI0 U3y4aeMbIM TEMaM MOKHO HalTH B IIEpUO-
nryeckoit neyatu u MIHTEpHETE.

[TpenycMOTpEeHO MPOBEICHNE ayIUTOPHBIX 3aHSITHIA (B BUJIC ICKIIUI M TPAKTUUCCKUX 3aHSTHIA)
B COYETaHUM C BHEAYIUTOPHOI paboTOil.
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IIpunoxenue 2

AHHOTAIUA
pa6oueii mporpaMMbl TUCIHUNIMHBI
ECTECTBEHHOHAYYHAS KAPTUHA MUPA

1. Hean u 32124y JUCHUILIHHDI

Ilenbro M3ydeHnss JUCLUILINHBI SBJISETCSA: OCBOCHHE 3HAHMHM O COBPEMEHHOM €CTECTBEHHOHA-
YYHOU KapTHHE MUPA U METOJIaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanOoJee BaKHBIMH HICSIMH U
JOCTHIKCHUSIMU €CTECTBO3HAHMS, OKA3aBILIMMHU OIPEACIIAIOIICEe BIUAHNE HAa HAIIU IIPEACTABICHUS O
IIPUPOJIE, HA PA3BUTUE TEXHUKU U TEXHOJIOTHH.

3amayaMu U3y4eHUs AUCIUTUINHBI SBIISTFOTCS:

— (opMuUpOBaTh YOCIKIESHHOCTh B JUATIEKTUICCKOM €IMHCTBE U IETOCTHOCTH MHUPA, HECMOTPS
Ha BHEIITHEEe MHOT000pasue ero ¢hopw;

— JaTh MPEACTaBICHUE 00 UEPAPXUUYECKON CIIOKHOCTH MHpA, HE TMO3BOJSIONICH MPUMEHUTH
€/IMHBIIA TTOJIXO/T K €r0 OMMCAHUIO OJTHOBPEMEHHO Ha BCEX YPOBHSIX OpraHU3aIllUN MaTEPUH;

— 3HAKOMHUTH C Haubosee OOIMMMHU 3aKOHAMU, KOHIICTIIHSIMHE, aJICKBATHO OIMCHIBAIOIIIMMH TTPHU-
POIHBIC SIBJICHHUS BHYTPU KaXKJOTO HEPAPXUYECKOTO YPOBHS, C MCTOPHEW M JIOTUKOH pPa3BUTHUS
€CTECTBCHHBIX HayK.

2. CTpyKTypa AN CUHIINHBI

2.1 PacnpeﬂeneHHe TPYAOCMKOCTU 11O OTACJIBHBIM BHUIAM yqe6H0171 pa6OTLI, BKJIFO4asa CaMOCTOA-

TEJNBbHYIO paboTy: nekuuu — 18 wac, mpaktudeckue 3anatus — 18 gac, camocrosrensHas paboTta —
36 uac.

OO01mas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET /2 Yaca, 2 3a4eTHBIC SIUHUIIBL.

2.2 OcHOBHBIE pa3/ieibl TUCIHUILIUHBL:

1 — Hayunslit MmeToa. EcTecTBO3HaHUE U €T0 PO B KYJIbTYpE

2 — MexaHudeckas KapTHHA MUPA. DJIEMEHTHI KJIACCHYECKON MEXaHUKU U TEPMOIMHAMUKH
3 — DnexkTpoMarHuTHas KapTUHA MHUpa

4 — KBaHTOBO-TIONIEBasi KAPTHHA MUPa

5 — KonnenrtyajibHble ypOBHU COBPEMEHHON XHUMHUH

6 — KoHuenmuu nporcxoxxaeHus KU3HHA

7 — EcTecTBeHHOHAYYHBIEC ACTIEKTHI YKOJIOTHH.

3. [Inanupyemble pe3ybTaThbl 00yueHHs (MepeyeHb KOMMETEHIIUI)
[Ipouiecc n3yueHus: AUCHUILTUHBI HANIPaBlIeH Ha POPMHUPOBAHUE CIEAYIOLIIUX KOMITETECHITHI:

OK-3: crtocoOHOCTh HCITOJIB30BATh €CTECTBEHHOHAYYHBIE U MATEMAaTHICCKUE 3HAHUS JIJIST OPH-
€HTHUPOBAHUS B COBPEMEHHOM HH()OPMAIIMOHHOM MIPOCTPAHCTBE;
OK-6: crtocoOOHOCTB K caMOOpraHU3aIlMi U CaMO00OPa30BaHUIO.

4. Bua npomMeskyTOYHOM aTTeCTallMM: 3a4ET.
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Ipunoxenue 3

®OH/]I OUEHOYHBIX CPEJCTB JIJ15I TEKYIIETO
KOHTPOJIS YCHEBAEMOCTH IO JUCHUILJIMHE

1. Onucanue (pOHIA OLIEHOYHBIX CPEACTB (MACMOPT)

IIpomoxon 0 0onoinenusx u usMeHeHusAX 6 padoueil npozpamme
na 20__ -20 YueoHwlit 200

1. B paGouyto nporpammy o AUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabouyto nmporpaMmy o AUCUUIIIMHE BHOCSATCS CIEAYIOIIUE U3MEHEHUS:

[Tporoxon 3acenanus kageapnl Ne OT «__ » 20 r.,
(paspabomuux)

3aBenyromuii kageapoit

(noonucs) (®.1.0.)
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1. Onucanue GpoHAa OLIEHOYHBIX CPEACTB (MACHOPT)

Mpuioxenne 4

Ne
1OM= JJIeMeHT Paszaen Tema ®0C
NMeTeH- | KOMIeTeHIUH
M
OK-3 | cmocoGrocrs | 1. Hayummiii | 1.1. Hayunsrit meton BOIIPOCHI K
ucmojp3oBars | MeTox. Ecre- savery Ne 1.1
CCTCCTBCHHO- | CTBO3HAHHE U 1.2. 'ymanuTapHas ¥ €CTECTBEHHOHA- | BOMPOCHI K
HAyUHBIE 1 Ma- | €70 POTIb B y4Has KyJIbTypa 3adety Ne 1.2
Temarndeckue | KyJIbType
SHAHUS s | 2. Mexanu- 2.1. Brenenue. Ilpenmer wusydeHus BOITPOCHI K
OpUEHTHpOBa- | YeCKas Kap- busuky. 3auery Ne 2.1
HUS B COBpe- | THHA MHUDA. 2.2. OCHOBHbBIE XapaKTEPUCTUKU KHU- | BOIPOCHI K
MEHHOM  MH- | DJIE€MEHTHI HEMATHKH. 3auery Ne 2.2
bopmanuoH- KJlaccu4e- 2.3. 3akonbl HproTOHA. BOIIPOCHI K
HOM npo- | CKOH Mexa- 3ayery Ne 2.3
CTPaHCTBE HUKH U T€P- | 2.4. 3aKOHBI COXPaHCHHUS. BOIIPOCHI K
MOJIMHAMUKH 3ayery Ne 2.4
2.5. DIeMeHTHI CIeNUabHOW TEOPHH |  BOIPOCHI K
OK-6 CIIOCOGHOCTD K OTHOCHUTEJIbHOCTH. 3ayery Ne 2.5
camoopranu- 2.6. D1eMeHTBl TEPMOJMHAMUKH. BOIIPOCHI K
3anuu H CaMo- 3ayery Ne 2.6
00pa3oBaHuIO | 3 Dpekrpo- | 3.1. DnexrpuuccKuii 3apsa. 3aKoH BOIIPOCHI K
MarHuTHas Kynona. Dnexkrpuyeckoe nouie. 3aueTy Ne 3.1

KapTUHA MHU-
pa

HaHpSI)KeHHOCTI/I " CUJIOBBIC JIMHUN
QJICKTPHUYCCKOI'O IT0JIA.

3.2. Dnexrpuyeckuii moreHuuan. Pas-
HOCTB TMIOTCHIIUAIOB. DIIEKTPOEMKOCTh
KOHJIEHCATOpa. DHEPTHUs AICKTPUYIEC-
CKOTO IOJISI.

BOTIPOCHI K
3ayery Ne 3.2

3.3. IloCTOSIHHBII TOK. BOIIPOCHI K
3ayery Ne 3.3
3.4. IlocTosiHHOE MarHUTHOE TIOJIE. BOIIPOCHI K
3auety Ne 3.4
3.5. DneKTpoOMarHUTHbIE SBICHUS. BOIIPOCHI K
Omnwitel ®apajyes. SIBeHne IeKTPo- 3auety Ne 3.5
MarHUTHOM MHIYKLMH.
4. KBanrtoBo- | 4.1. MecTo KBaHTOBOI MEXaHUKH Cpe- | BOIPOCHI K
nojeBast Kap- | AM APYTUX HayK. 3ayery Ne 4.1
TUHA MUpa 4.2. Wcropus co3MaHHMS KBAHTOBOH | BOIPOCH K
MEXaHUKH. 3auety Ne 4.2
4.3. ®OusnuecKkue OCHOBBI KBAaHTOBOH | BOIPOCHI K
MEXaHUKH. 3auety Ne 4.3
—-4.8
4.4. BpIBOABI KBAaHTOBO-TIOJIEBOM Kap- | BOIPOCHI K
THHBI MUpa 3auety Ne 4.4
4.5. DneMeHTsI AepHON PUUKH. BOIIPOCHI K
3auety Ne 4.5
4.6. Bcenennast. BOITPOCHI K
3auety Ne 4.6
5. Konuenry | 5.1. oHHasd u KOBaneHTHAs CBA3b. BOIIPOCHI K

3auery Ne 5.1

41




aJbHbIE 5.2. MonekynspHbie opOuTay. BOIIPOCHI K
YPOBHH  CO- 3ayery Ne 5.2
BPEMEHHOM 5.3. KoopauHanyonHasi, MeTajinye- BOIIPOCHI K
XUMUH CKasi CBSI3H. 3auety Ne 5.3
5.4. ®yH/1aMEHTaJIbHBIE OCHOBBI XH- BOIIPOCHI K
mud. [lepuoanueckuii 3akon Mene- 3ayeTy Ne 5.4
JIeeBa.
5.5. CoBpemenHas hopmMyaupoBKa BOITPOCHI K
CTEXMOMETPUYECKHUX 3aKOHOB. 3auety Ne 5.5
5.6. XuMH4ecKre 3JIEMEHTEI B Y€JI0- BOITPOCHI K
BEKE. 3auety Ne 5.6
6. Konuen- | 6.1. [unmoTe3sl 0 MPOUCXOXKICHUH BOIIPOCHI K
MU TPOWC- | )KU3HU HA 3eMIIe. 3auety Ne 6.1
XOXKICHUS 6.2. ['unoTe3a camo3apoxIECHUS U BOIIPOCHI K
KHU3HH na"crnepmuu. I'unoresa Onapuna- 3auery Ne 6.2

Opu.

6.3. 3eMJIsl B IEPUO]T 3aPOKICHUS BOIIPOCHI K
JKU3HU. 3auety Ne 6.3
6.4. BO3HUKHOBEHUE KU3HU B I1yOu- BOIIPOCHI K
HaX THIPOTEPMAIBLHBIX CHCTEM. 3agery Ne 6.4
6.5. Kpurepun oOuTaeMocCT IUIaHeT. BOIIPOCHI K
Briustnue Temriepatypsl, 1aBJICHUS U 3agety Ne 6.5
aTMOCQEpBHI.
6.6. Uenosek — henomeH Bceenennoil. BOIIPOCHI K
3ayery Ne 6.6
7. EctectBen | 7.1. Ilpeamert skomoruu. CouuanbHas | BOIPOCHI K
HOHAYYHBIE HKOJIOTHSI. 3ayery Ne 7.1
aCIIEKTBI 7.2. TI'moGanbHBIE  SKOJOTHYECKHE | BOIPOCHI K
HKOJIOTUH npobaembl coBpemeHHocTu. [lepcnek- | 3agery Ne 7.2
TUBBI Pa3BUTHS U PEIICHUSI.
7.3. 3arpszHeHue atMocdepsl, 030HO- |  BOIPOCHI K
BOT'O CJIOS. 3auety Ne 7.3
7.4. 3arpsizHEHUE BOJIBI. BOITPOCHI K
3ayery Ne 7.4
7.5. YHUYTOXKEHHE JIECHBIX 3KOCUCTEM | BOIPOCHI K
JI0JIOPOJIHBIX 3€MEIIb 3auety Ne 7.5
7.6. Dkonoruueckue npoOjIemMbl dHEP- | BOMPOCH K
T'€TUKHU, THAPOIHEPTETUKHU. 3ayery Ne 7.6
7.7. Dxonoruueckue npoOiaemsl sep- | BOMPOCH K
HOM DHEPreTHKHU. 3ayery Ne 7.7

42




2. Onucanue noka3zaresieil 1 KpUTEpHeB OLleHNBAHUS KOMIIeTEeHIUI

Iloka3zaTenu Ounenka Kpurtepun
3HaTh: oOyyaromuincs
OK-3 1) 3HaeT OCHOBHBIE €CTECCTBEHHOHAYY-
— OCHOBHBIE €CTECTBEHHOHA- HbIC 3aKOHBI, COCTaBIsIONINEe (yHIa-
YYHBIE 3aKOHBI, COCTaBIISIO- MEHT COBPEMEHHON TEXHUKU U TEXHO-
npe (yHIaMEHT COBpEMEH- JIOTUH; METOJbI MCCIIEIOBAaHUS B pa3-
HOM TEXHHMKU U TEXHOJOTHUH; HBIX O00JacTAX €CTeCTBO3HAHHUSA; OC-
METO/Ibl HCCIIEI0BAaHUs B pa3- HOBHBIE €CTECTBEHHOHAYYHBIE KOH-
HBIX O0OJACTSIX €CTeCTBO3HA- UENIUH, NPUHIUIBI, TEOPUH, UX B3a-
HUS; HMMOCBSI3b U B3aUMOBJIUSTHUE;
OK-6 2) yMmMeeT OOBICHATH OCHOBHBIC
— OCHOBHBIE €CTECTBEHHOHA- HaO0JIt0IaeMbIe TIPUPOJHBIE U TEXHO-
y4HbIE KOHIIEIIUH, MPHHIIK- TeHHbIC SBJICHUS C MO3ULMNA (yHIa-
IIbI, TEOPUH, UX B3aUMOCBSI3b 3249TeHo MCHTAJIBHBIX CCTCCTBCHHOHAYYHBIX
Y B3aUMOBJIMSIHUE; 3aKOHOB; CaMOCTOSITEIBHO MOMOJIHSTh
yMeTh: CBOM 3HAHHS B 00JIACTH COBPEMEHHBIX
OK-3 npo0sieM HayKu U TEXHUKH C HCIIONb-
—  OOBACHSTE  OCHOBHEIE 30BaHHEM COBpPEMEHHBIX 00pa3oBa-
HAGIIOAEMBIC [PHPOIHBIC 1 TENBHBIX W WHPOPMAITMOHHBIX TEXHO-
TEXHOTCHHBIE SIBJIIEHUSA C IO- JIOTHH;
3UNuii (yHIAMEHTATBHBIX 3) BiaaceT MaTeMaTHYECKOM W ecTe-
€CTECTBEHHOHAYYHBIX  3aKO- CTBCHHOHAYYHOH KyIbTYpOH, KaK 4Ya-
HOB; CThIO TIPO(ECCUOHATBLHOW W o0IIeye-
OK-6 JIOBEUECKON  KYIBTYphI; KYJIbTYpOM
— CAMOCTOSTENLHO HOIOIHITE MBIIUICHHS, 0000IMaTh U aHAITH3UPO-
CBOM 3HAHMS B OGIACTH CO- BaTh MH(POPMAIINIO, IOCTABUTH LIEIb U
BPEMEHHBIX TIPO6JIEM HAYKU H BBIOPATH MYTH €€ JTOCTUKEHUS.
TEXHUKA C HCHOJIb30BAHUEM 00yJaroIIHHCs
COBPEMEHHBIX 00Pa30BATEIIb- 1) HEe 3HAET OCHOBHBIE €CTECTBEHHO-
HBIX U HMHPOPMALMOHHBIX Hay4HbIE  3aKOHBI, COCTaBIIAIOIINE
TEXHOJIOTHIL (yHIaMEHT COBPEMEHHON TEXHUKU U
BJIA/IETh: TEXHOJIOTH1; METOJIbI UCCJICIOBAaHUS B
OK-3 pa3HBIX O0JIaCTAX ECTECTBO3HAHMS,
—  MaTeMaTHUeCKOH M ecTe- OCHOBHBIE E€CTECTBEHHOHAYYHbIE KOH-
CTBEHHOHAY4HOH KyJbTYpOil, LETIIIUH, TPUHIINIBI, TEOPUU, UX B3a-
KaK 4acThi0 MPO(ECCHOHAb- MMOCBSA3b U B3aUMOBJIUSTHUE;
HOH ¥  OOIICUEOBEUCCKOI 2) He yMeeT OOBSICHATH OCHOBHBIC
KYJBTYpbI; HaOI01aeMble TIPUPOJIHBIE A TeXHO-
—  KYJbTYpOW  MBIIUICHUS, TeHHbIE SBJIEHUS C MO3ULMNA (yHIa-
0606IIATh M AHATH3HPOBATH He 3a9TeNo MEHTAIBHBIX  €CTECTBEHHOHAYYHBIX

UH(pOpMaLHIO, IIOCTaBUTh
1enb U BbIOpaTh MyTH €e J10-
CTH)KECHHS.

3aKOHOB; CaMOCTOSITEIbHO MOTOIHSTh
CBOM 3HaHMs B 00JIACTH COBPEMEHHBIX
po0JieM HAYKU U TEXHHUKHU C UCIOJb-
30BaHMEM COBPEMEHHBIX 00pa3oBa-
TENbHBIX U MH(POPMAIIMOHHBIX TEXHO-
JIOTHiA;

3) He BIameeT MaTEeMaTHYECKOH u
€CTECTBEHHOHAY4YHOU KYJIBTYPOH, Kak
4acThi0 NMpOQecCHOHANbHON U 0011e-
YEJIOBEYECKONW KYJIBTYPbI; KYJIbTYpOU
MBIIIUICHHsI, 0000IaTh ¥ aHAIU3UPO-
BaTh MH(OPMAIIHNIO, TOCTABUTH 1IeNb U
BBIOpATh MYTH €€ JOCTUXKEHUSI.
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[Tporpamma cocTaBieHa B COOTBETCTBHHU C (heiepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTeiIb-
HBIM CTaHJAPTOM BBICIIEro 0Opa3zoBaHus 1o HarpasieHuo moarotoBku 44.03.01 Ilenarorunueckoe
obpazoBanue ot «04» nexadps 2015 r. Ne 1426

st Hadopa 2018 roaa u yueOubM ianom ®I'BOY BO «bpl'Y» mist ouHo# popMbl 00yUdeHHS OT
«12» mapra 2018 r. Ne 130, myst 3a0unoi popmbl 00yueHus ot «12» maprta 2018 r. Ne 130

IIporpammy cocraBui:

Maxpo WN.I'., k.¢.-M.H., JOLIEHT

Pabouas mporpamma paccMOTpeHa M YTBEpKIeHA Ha 3aceaHuu Kadeapbl GU3UKH

OT « » 20 I., MPOTOKOJ Ne

W.o. 3aBenyromero kapeapoirt Mud Mengsenesa O.1.
COT'JIACOBAHO:

3aBenyromniuii 6a30Boit kadeapoit [Ipud MamonToBa T.A.
Hupexrop OubIMoTeKn Cotnuk T.D.

Pabouas nporpamma oj00peHa METOIUYECKON KOMHUCCHEN €CTECTBEHHOHAYYHOIO (haKyIbTeTa

OoT « » 20 I., MPOTOKOJ Ne

[Tpencenarens meronuueckoit komuccun EH dakynprera Bapnansas B.A.
COT'JTIACOBAHO:

Hauvanbauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS Hexesen I'.I1.

Perucrpanuonnsiii Ne
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