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1. IIEPEYEHb

INIAHUPYEMBIX

PE3YJIbTATOB OBYYEHHUA 11O

AACHUIIJIMHE, 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 IMMPEACTABIICHUA 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/I K €r0 OMUCAHUIO OJTHOBPEMEHHO Ha BCEX YPOBHSIX OpraHU3allU 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
KOMIIETeHI[HH KOMIEeTeHIHH 00y4YeHHs 10 TUCIUTIINHE
1 2 3
OK-3 CIIOCOOHOCTh MCIOJIB30BATH | 3HATh:
€CTeCTBCHHOHAYYHbIC 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 B3aMOBIIN-
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
IPU U3YYEHUH Y4€OHBIX AUCLUHUIUIMH OCHOBHBIX 00111€00pa30BaTebHbIX IPOrpaMM.

«EcTecTBeHHOHAy4YHasi KapTUHA MHPa» MPEACTABISICT OCHOBY JJISi U3YYCHUS TAKUX TUCITH-
IUIMH Kak: «be3onmacHoCTh >ku3HeneareabHocTu», «OCHOBBI MaTeMaTHuecKoi 00paboTku HuHGDOP-
Marumny, «Bo3pactHas anaromusi u puzmonorus», «OCHOBBI MEAUIIMHCKUX 3HAHUW W 3JI0POBOTO
oOpa3a >xu3Hn», «I[IpaBoBbIe OCHOBBI OXpaHbl OKpYXkKarouieil cpean», « KpuMUHOIOTUS» U Ap.

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

3. PACITIPEJIEJIEHUE OFBEMA JUCHUIIJIMHBI

3.1. Pacnipenesienue 06beMa JUCHUIIMHBI 0 opMaM o00ydeHusI

Tpyooemxocms oucyuniunst
6 uacax K
ypcosas Buo
—~ g ® paooma DOMe-
2 3 s (npoexm), P
= § IS Q S HCymou-
Dopma Q) 3 N 5 KOH- .
~ o 3 g N HOlUl am-
00yueHus 3 3 2, S g mpoavHan
S 2 S S ] mecma-
= S & S ~|% 3| S paboma,
8 3 S 2 |83 3| £ = uuu
3 s S S | s|S 8| S S| pedepam,
) S S 3 SRR RIERS
S 3|32 8|sg(is| 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 _ _ _ _ _ _ _ _ _ _
3aounas (yCKOpeH-
HOE 00yJCHHE)
OuHo-3204Hass _ _ _ _ _ _ _ _ _ —

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

Tovoo- 6 m.u. 6 UHMepPaK- Pacnpeoenenue
. Py MUBHOI, AKMUGHOIL, no 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 | MOTEHIHAJIOB. DIEKTPOEMKOCTh 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 MPOUCX0XKICHUHN 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
Kpurteprun 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 MTPOOTEMBI

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 MPOOJIEMbI SHEPTeTUKH, 5 05 05 1
THIPOIHEPTETHKH

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

HUTOIoO 72 18 18 36




4.2. Cogepxxanme TUCUMIVIMHBI, CTPYKTYPUPOBAaHHOE 0 pa3jejiaM U TeMaM

Pasgen 1. HAYUHBIN METO/I. ECTECTBO3HAHMUE U ET'O POJIb B KYJbTYPE

Tema 1.1. Hayunblii MeTOx

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

HUC.
3) O6meHaquLIe METOAbI TCOPETHYCCKOI'O ITIO3HAHUA: a6CTpaFI/IpOBaHI/Ie, nacajini3anus, MbIC-

JICHHBIN YKCHEPUMEHT, (OopMaIU3aLysl, UHIYKIHS U JeAYKLHUS.
4) OOiieHayuHble METOJIbI, TPUMEHSIEMbIC HA IMITUPUYCCKUX U TEOPETHUECKHX YPOBHSIX IO-

3HAHUSA: aHAJIU3 U CUHTE3, aHAJIOTHUS U MOJEIUPOBAHHUE.
5) Kparkwuii 5KCKypC B UCTOPHUIO pa3BUTHS HAYKH.

Tema 1.2. 'ymaHuTapHasi M eCTECTBEHHOHAYYHAsI KYJIbTYpa
HNuTepakTuBHasi hopMa — jlekuusi-Bu3yanausanusi (temol 1.1 — 1.2)

1) Bgenenue. EctecTBO3HaHuE — COBOKYIIHOCTb HAyK O IIpUpOAC, paCCManHBaeMOﬁ KaK ¢Iu-

HOC 1ICJIO0C.
2) EcrecTtBenHEbIC HAyKH: (1)1/131/11(31, XHUMMUA, 6I/IOHOFI/I${, I'coJIorusga, aCTpOHOMHUs, SKOJIOTUA U JP.

Juddepennmanus u nHTErpanys HayK. MaTeMaTHKa Kak sS3bIK €CTECTBO3HAHMS.

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 TEPMOJINHAMUKHA

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 3aKOHBl YCTAHABIMBAIOTCS HA OCHOBE OOOOIICHHS ONBITHBIX (DAKTOB U
BBIPAXAIOTCS B BUJE KOJMUYECTBEHHBIX 3aBUCUMOCTEN MEXAy (PU3MUECKUMHU BETUUYNHAMU.

3) ®u3nYeCKUMH BETMYMHAMHU HA3bIBAIOTCS XApPaKTEPUCTUKH IMPOIECCOB WIIM CBOMCTB Tel,
KOTOpBIE MOTYT OBbITh ONPEJENIEHbl KOJIMYECTBEHHO C MOMOIIBIO TEX WJIM MHBIX U3MepeHui. J{ms
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) KunemaTrka — pasjiell MEXaHHKH, B KOTOPOM HM3Y4YaeTcsl JABUKEHHE TENl B MPOCTPAHCTBE M
BO BpEMCHU 0€e3 BBISICHEHUSA IMPUYKUH, KOTOPBIC BBI3BIBAIOT 3TO ABVMIKCHUC WJIM €T'0 USMCHCHUC.

2) OCHOBHBIC XapaKTEPUCTUKH (MOJENN — abCTpakiuu (PU3NIECKUX OOBEKTOB) KHHEMATHKH:
MaTcpHralibHad TO4YKa, CUCTEMaA OTCUCTA, TPACKTOPHA, BEKTOP NCPEMECILICHUA U 1P.

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 HeroToHa.

3) Tperwii 3akon HproToHA.

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

Tema 2.4. 3ak0oHbI COXpaHEeHUS



1) CoxpaHsronecs: BeITHYHHBI.
2) 3aKOH COXpaHECHUS UMITYJIbCa.
3) Dueprus. [loTeHIMANbHAS SHEPTUs. 3aKOH COXPAHCHHS MEXaHUYECKOM SHEPIHU.

Tema 2.5. DjieMeHTBI crienuaabHOl Teopun oTHocuTeabHocTH (CTO)
HNuTepakTHBHAA (hopMa — JIEKIUA-BU3YATU3 AU

1) [IpuHIMT OTHOCUTENBLHOCTU U TipeoOpa3oBanws [ anues.

2) CnenctBus mpeodpazoBanus [anues.

3) [punimn otHOcHTeNbHOCTH DitHIITeHA. [Ipeobpa3oBanus JlopeHua.

4) IIpocrpanctBo u Bpemst B CTO. OTHOCUTEIILHOCTh OHOBPEMEHHOCTH, 3aMEIJIEHHE BpeMe-
HU U AnuHbL. [IpeoOpa3zoBanue CKOPOCTE.

5) B3auMOCBs3b MacChl M SHEPTHUH TOKOSL.

6) IMonsitue o6ieit Teopuun otHOcuTeabHOCTH (OTO). CBOliCTBA MPOCTPAHCTBA—BPEMEHH.

Tema 2.6. DjieMeHTHI TEPMOTUHAMHKH

1) TepMoaMHAMHYECKHE CUCTEMBI ¥ TAPAMETPBI.

2) BHyTpeHHss SHEPIUsi, KOJIUYIECTBO TEIUIOTHL. [lepBoe U BTOpOE HaYaslo TePMOAMHAMUKH.

3) Huka Kapuo. KIT/] nukina Kaphro.

4) TIoHsITHE SHTPOIHH.

5) Ilpenesnsl MPUMEHUMOCTH BTOPOro Hadaya TepMmoanHamuku. Kputuka teopun «TerioBoit
cMmeptu BeeneHHom».

6) TepMoarHAMKKA HEPABHOBECHBIX CUCTEM.

7) Cunepreruka. PoxxaeHue nmopsiika us xaoca.

8) Camoopranu3zaiys B )KHBOW M HEKUBOM MPHPOJIC.

Pazgen 3. QJIEKTPOMATI'HUHAS KAPTUHA MUPA

Tema 3.1. DuekTpuueckuii 3apsa. 3akon Kynona. diaexkrpudeckoe noJie. HanpsizkeHHOCTH
U CUJIOBbI€ IMHUU JIEKTPUYECKOT0 MOJIst

1) Dnexrtpuueckuii 3apsiz (KOJIMYECTBO JIEKTPUYECTBA) — ATO (PU3UUECKasi CKasIpHAs BEIHYH-
Ha, OoIpcaciAronias CIIOCOOHOCTD TeJ OBITH HCTOYHHUKOM QJICKTPOMArdHuTHBIX noJjeu u MMPpUHHUMATDb
y4acTHe B 3JICKTPOMArHUTHOM B3aMMO/AECHCTBHH.

2) 3aKOH COXpaHEHHUs MEKTpHUECcKOro 3apsia. [lousTre Toueunoro 3apsa. 3akon Kysona.

3) DrekTpuyYecKoe Mojie M ero HampsHKeHHOCTh. ['padirueckoe MpeaCcTaBlIeHUE IEKTPOCTATH-
YECKOI'O ITOJIs1 C ITIOMOIIBIO CHIIOBBIX JIMHUA — JTNHAH HAIIPAKCHHOCTH.

4) TIpuHIHUT CYIEPIO3HUIIUH JIEKTPUICCKHUX MOJIEH.

Tema 3.2. DaekTpuvecKkuii moreHunan. PasHOCTh MOTEHIIHAIOB. JJIeKTPOEMKOCTh TMPo-
BO/IHHKOB U KOHJIE€HCATOPOB. JHEPIUs YJIEKTPUYECKOIo MoJisi

1) PaboTa KOHCEpPBATUBHBIX CHJI 1O TEPEMEIICHUIO TOYCYHBIX 3apsaoB. [ToHsATHE 3IeKTpHUe-
CKOr0 IIOTEHLMAajIa U Pa3HOCTH ITOTEHIUATIOB.

2) DIEKTPOEMKOCTh YEMHCHHBIX IPOBOJHHKOB M KOHICHCATOPOB. EJMHHIBI H3MEpeHHs
AJIEKTPOEMKOCTH.

3) DHeprus ¥ 00beMHas TNIOTHOCTh IEKTPHIESCKOTO MOJIS.

Tema 3.3. IIocTOSIHHBIN TOK.

1) DnexTpuyYecKuii TOK. Y CIIOBHS CYIIECTBOBAHUS SJICKTPHYECKOTO TOKA.
2) KonuyecTBeHHbIE XapaKTEPUCTUKHU IMEKTPUIECKOTO TOKA: CHJIa TOKA M IUIOTHOCTh TOKA.
3) 3akon OMa. DIeKTpHYECKOEe COPOTHBIICHUE.

Tema 3.4. ITocTosIHHOE MATHUTHOE 110JI€

1) OmnbiThl AMIiepa u DpcTena.

2) MaruutHOe 10J1e TOKOB. BekTop MarHuTHON MHAYKIMU. CHIOBbIC TUHUHA MAarHUTHOTO MO-
J81.

3) Cuma Ammnepa. Cua Jlopennia. Dddexr Xoimra.



Tema 3.5. DiekTpoMaruuTHble siBjieHusA. OnbIThl @apajes. SIBjeHUE FJIEKTPOMATHUTHOM
HHIYKIIUH

1) DnekTpoMarHuTHAs MHAYKIHMS — 3TO SBJCHUE, MPU KOTOPOM B 3aMKHYTOM IPOBOJSIIEM
KOHTYpE€ IIPM U3MEHEHHUH IMOTOKA MArHUTHOM MHIAYKLHUH 4Y€pe3 MMOBEPXHOCTb, OTPAHUYEHHYIO 3TUM
KOHTYPOM, BO3HHKAET HJIEKTPUUECKUH TOK.

2) Omnbrtel @apajes. MHIYyKIIMOHHBIN TOK, JICKTPOABIIKYIIAsS CHJIA MHIYKIIMH, TpaBuio JIeH-
na.

3) 3akon Dapajies 1 ero CBA3b C 3aKOHOM COXPAHCHUS SHEPTUU.

Pa3nen 4. KBAHTOBO-IIOJIEBASI KAPTUHA MUPA
Tema 4.1. MecTo KBAHTOBOMH MEeXaHUKH CPeIH APYTHX HAYK

1) KBaHTOBas MexaHHWKa — pa3ze TCOPETHUECKOW (BU3UKHU, OMHUCHIBAONINN (DU3HYCCKHE SB-
JICHUs1, B KOTOPBIX JEMCTBUE CPABHUMO MO BeanuyuHe ¢ noctosHHou [lnanka. [Ipenckasanus kBaH-
TOBOW MEXAHUKHU MOTYT CYIIECTBEHHO OTJIMYATHCS OT MPEACKA3aHUIN KIIACCUYECKOW MEXAHUKH.

2) Knaccuveckasi MexaHMKa XOpOIIO OMHCHIBAET CHUCTEMbI MaKPOCKOITUYECKUX MacCIITaboB.
KBaHTOBass MexaHHWKa aJ€KBaTHO OIKCBHIBAET OCHOBHBIE CBOMCTBA M IIOBEJCHUE aTOMOB, HOHOB,
MOJIEKYJI, KOHJEHCUPOBAHHBIX CPEM, U APYIHUX CUCTEM C 3JEKTPOHHO-AIEPHBIM CTPOCHUEM.

3) KBanToBas MexaHuka — mpuMep (QyHIaMEHTAJIbHOW CTaTUCTHYECKOW Teopuu. OCHOBHBIC
MOHSTHSI: KBAHTOBOE COCTOSIHKE, BOJTHOBAsI (DYHKIUS, HEOMPECICHHOCTD, Ayalu3M, TYHHEITUPOBa-
HUE U JIp.

Tema 4.2. UcTopus co3qaHusi KBAHTOBOH MeXaHUKHU

1) M. Ilnank, ocHoBarenb KBaHTOBOW MexaHUKH (1900 T.), MPeArmosIoKuiI, YTO YacTHIbI (B
YaCTHOCTH aTOMBI, U3 KOTOPBIX COCTOSIT TeJa) U3Jy4aroT SHEPIHI0O HE HENpPEephIBHO, a ONpe/eeH-
HBIMU [TOPLUSAMU — KBAHTaMH.

2) A. DUHIITEIH, BOCIIOIb30BABLIMCH KBAHTOBOI rumore3oi [lnaHka U 3aKOHOM COXpaHEHHs
sHepruu, o0bsicHUN siBineHue pororddexra (1905 r.). CormacHo DUHIITEHHY CBET — ATO MOTOK Ya-
CTHI] — KBAaHTOB U3Ty4eHus ((POTOHOB).

3) H. bop B 1913 1. 1y 00bsCHEHHS YCTOMYMBOCTH sACpHON Mojenu atoma D. Pesepdopmaa
BBIIBUHYJI JiBa [IOCTYJaTa, IPUMEHUB YaCTUYHO KBAaHTOBYIO runore3y M. Ilnanka: BBen Takue mo-
HATUS, KaK CTallMOHAPHBIE COCTOSHUSI aTOMOB (CTallMOHApHbBIE OPOUTHI JIEKTPOHOB), KBAHTOBAHUE
MOMEHTA UMITYJIbCA U SHEPTUU aTOMOB.

4) Jlyn ne Bpoiib BBIABHHYJ HACK JBOMCTBEHHOW MPUPOJBI BEIIECTBA — KOPIYCKYIISPHO-
BOJIHOBOM ayanu3M Matepuu (1923 r.). JIBuwxkxenue yactuusl Jlyn ne bpoitns conocraBui ¢ pacnpo-
CTpaHEHUEM BOJIHBI.

5) O. [lIpeaunrep — 0OCHOBATE b BOIHOBOM MexaHUKH (1926 T.), 0JHOTO U3 BapPUAHTOB KBAHTO-
BOIl MEXaHHUKH, B KOTOPOIl 00BACHSAETCS MMOBEACHNUE 3JIEKTPOHOB B aTOMAaX C TOUKHU 3PEHUS UX BOJI-
HOBBIX CBOWCTB.

6) B. I'eiizenOepr B 1927 1. OTKpBUI MPHUHIIUI HEONPEICICHHOCTH, KOTOPBIA SIBISCTCS Cle-
CTBUEM KOPITYCKYJIIPHO-BOJIHOBOTO yaJIu3Ma MaTEPHUH.

7) K. JaBuccon u JI. Ixxepmep B 1927 r. sKcriepuMeHTAILHO TOATBEPAMIN rUoTe3y Jlyu ae
Bpoitns. Onu o6Hapyxuiau JupakLnio 3JIEKTPOHOB HA KPUCTAILIAX.

8) ITonps J/Iupak B KBAaHTOBYIO TEOPHIO aTOMa BBEII MOHATHE aMIUTUTY/IbI BEPOSTHOCTH, SIBJISCT-
Csl OCHOBATEJIEM PEIATUBUCTCKON TEOpuM eKTpoHa. M3 ypaBHeHuil [lupaka cienyer, 4To djeK-
TPOH 00JIaJJaeT MOJIYLIENIbIM CIUHOM (COCTOSIHME 3JIEKTPOHA B aTOME ONUCHIBAECTCS HE TPeMs, a ye-
TBIPbMsI KBAaHTOBBIMU uuciiaMu). Taxke u3 ypaBHeHUll Jupaka ciieayer cyniecTBOBaHHE YacTHI] C
OTpHULATENIbHOM SHEprueil — OblT OTKPHIT MO3UTPOH (1928 r.) — BBIIBUHYTA IMIIOTE3a CYIIECTBOBA-
HUS aHTUMAaTEpHUH.

Tema 4.3. ®u3uyecKue OCHOBbI KBAHTOBOM MEXaHUKHU

1) KopnyckyssipHO-BOJIHOBOH JTyaliu3M.
2) U3MepeHre B KBAHTOBOW MEXaHHKE KaK Pe3ysibTaT B3aMMOJCHCTBUS MUKPOOOBEKTA C MaK-
porpudbopoMm.


https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5_(%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%BD%D0%B0%D1%8F_%D0%9F%D0%BB%D0%B0%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0_%D0%BA%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%B8%D1%8F

3) CooTHOIIIEHHE HEOMPEIEIEHHOCTEH KaK CIIeCTBHE HEBO3MOKHOCTH HE BO3MYIIAIOIINX H3-
Mepenuii. COOTHOIIEHNE HEOIPEICTICHHOCTEN KaK pe3yabTaT KBAHTOBBIX (MIIYKTYyaIlUi.

4) TIpuHIMIT JONOJHUTEIBHOCTH B KBAHTOBOM MEXaHHUKE.

5) HeotaenumocTs HaOII0AaTEIs OT HAOII0JaEMOr0 00BEKTA.

Tema 4.4, BbIB0/IbI KBAHTOBO-II0JIEBOM KaPTHHBLI MHPa

1) Matepus 00J1a1aeT KOPIYCKYJISIPHBIMH U BOJTHOBBIMH CBOMCTBAMH.

2) JIBum>keHHe — YaCTHBIN clydail B3aumojcicTBusa. DyHaaMeHTaabHbIC GU3NIECKHE B3aHMO-
JeHCTBUS: CHIIBHOE, DJIEKTPOMAarHUTHOE, ciiaboe, rpaBUTaloHHoe. OHM ONHUCHIBAIOTCS HA OCHOBE
MPUHIINIIA OJIN3KOIEHCTBUS.

3) Kapruna ¢u3udeckoil pealbHOCTH B KBAHTOBOI MEXaHHMKE IBOMCTBEHHA: C OJIHOM CTOPOHBI,
B HEe BXOJAT XapaKTEPUCTUKU HUCCIIEyeMOro 00bEKTa, C IPYroil CTOPOHBI — YCIIOBUS HAOIIOICHUS
(MeTo o3HaHUs ), OT KOTOPBIX 3aBUCUT OINPEIEICHHOCTb 3TUX XapaKTEPUCTHUK.

4) CrieupuKoil KBAaHTOBO-TIOJIEBBIX MPEICTABICHUN O 3aKOHOMEPHOCTH MPUYUHHOCTU SIBIISI-
€TCsI TO, UTO OHU BBICTYIIAIOT B BEPOSITHOCTHOU (pOopMe, B BUJIE CTATUCTHUCCKHUX 3aKOHOB.

5) [Ipu onucanuud OOBEKTOB HCIONB3YIOTCA J[BAa KJacca IOHSATHI: MPOCTPAHCTBEHHO-
BPEMEHHBIE U SHEPTreTUUECKU-UMIYIbCHbIE. [lepBble Mal0T KUHEMATUYECKYIO0 KapTUHY JBUXKEHUS,
BTOpbIE TUHAMUYECKYIO (IPUUYUHHYIO).

6) IIpocTpaHCTBO-BpEeMs U MPUUNHHOCTH OTHOCHTEIBHBI M 3aBUCUMBI.

7) OyHIaMEHTABHbBIC MTOJ0XKEHUSI KBAHTOBOM TEOPHUH:

— IPUHITUI HEONPEICTICHHOCTH,
— IPUHIUI JAONOJIHUTEIbHOCTH.

Tema 4.5. DsiemeHTHI siiepHO GU3NKHN

1) AtoMHOE SIIPO: COCTaB M XapaKTEPUCTHKH aTOMHOTO siipa. Macca U 3Heprusi CBs3u sipa.
Mogenu aToMHOTO siapa. SaepHbIe CHIIBI M UX CBOMCTBA.

2) Iousitue paguoakTuBHOCTH. CTaOWIIbHBIC U HECTAOMIIBHBIC U30TOIBI XUMUYECKHX 3JICMEH-
TOB. 3aKOH paJuoaKTUBHOro pacnaja. lenenue saep. Llennas peaxuus.

3) SlnepHbie peakTopbl U aToMHast AekTpoctannus (ADC).

4) TepmosiepHble peakiuu. TepMosiIepHbIi CHHTE3 — UCTOYHHUK SHEPTUH 3BE3/I.

5) IIpoGyiema ynpaBisieMoro TepMOsIICPHOTO CHHTE3a.

Tema 4.6. Bcesrennas
HNuTepakTuBHAs dopMa — JIeKIHS-BU3YATN3AHA

1) Ucropus Beenennoi.

2) Teopus BO3HUKHOBEHUs BeeneHHOI.

3) [110THOCTH PETMKTOBOTO M3Iy4eHHs. TeMHas MaTepHsl.

4) Hekotopeie xapakrepuctuku Beenennoit. Connie. Connednasi cuctema. ['anaktuku. Yep-
Hble IbIpbl. KBa3apsl.

5) DBomoius Beenennoii.

6) CrangapTHas MOJIENIb — COBPEMEHHAsI TEOPHsl CTPOCHHS M B3aHMMOJICHCTBUSI DIIEMEHTapHBIX
YacTHII, OMKUCHIBAIOLIAS AJIEKTPOMArHUTHOE, c1aboe U CUIIbHOE B3aUMOJICHCTBUE BCEX 3JIEMEHTap-
HBIX yacTul. CTaHgapTHas MOJEINb HE ABJIAETCSA TEOPUEH BCEro, T.K. HE OMMCHIBAET TEMHYIO MaTe-
U0, TEMHYIO SHEPTHUIO U HE BKJIIOYAET B ce0s IPaBUTALIUIO.

Pa3znen 5. KOHIEIITYAJIbBHBIE YPOBHU COBPEMEHHOMW XUMUHA
Tema 5.1. UonHas ¥ KOBAJIEHTHAS CBA3b

1) Beenenue. Xumus — O/IHA U3 BAXKHEHIIIMX M OOLIMPHBIX 00JIACTEH eCTECTBO3HAHUS, HAyKa O
BELIECTBAX, UX COCTAaBE U CTPOEHUH, UX CBOMCTBAX, 3aBUCALIMX OT COCTAaBa U CTPOEHUS, UX Ipe-
BpalllEHUsAX, BEAYIINX K N3MEHEHHIO COCTaBa — XUMHUYECKUX PEaKlUsiX, a TAKKe O 3aKOHAX U 3aKO-
HOMEPHOCTSX, KOTOPBIM 3TH MPEBPALLEHUS OJUUHSAIOTCS.

2) IoHsATHE BaJIEHTHOCTH aroMa. BaleHTHOCTh — 3TO CITOCOOHOCTh ATOMOB XMMHUECKHX 3JI€-
MEHTOB 00Pa30BbIBATh OMpPEEICHHOE YHCIO XMMUYECKHX CBsA3el ¢ apyrumu atomamu. CoBpeMeH-
HbIE€ MPEACTABIEHUS O BAJICHTHOCTH: MaKCUMasbHasl BAJIEHTHOCTb 3JIEMEHTa YHCJIEHHO paBHa HO-

10



Mepy rpynmsl B Ilepuoanueckoil Tabnuie U OTHOCUTCS HCKIIOYUTEIBHO K CTENEHU OKHCICHUS.
[ToHATHS «ITOCTOSSHHOW BAJIEHTHOCTH» U «IIEPEMEHHOM BAJIEHTHOCTH» TAKXKE MPEUMYLIECTBEHHO
OTHOCSTCS K CTENIEHU OKUCJICHUSI.

3) KoBaneHtHas CBsi3b — HamOosiee OOIMIMK BUJ XUMHYCCKOW CBSI3M, BO3SHHMKAIONIUI 3a CUET
0000111eCTBICHUS IEKTPOHHON Mapbl MOCPEACTBOM 0OMEHHOro MexaHusMa. CyllecTByeT JBa Me-
XaHU3Ma 00pa30BaHUs KOBAJEHTHOW CBSA3U: OOMEHHBIHN U JJOHOPHO-aKIEITOPHBIN.

4) VloHHas CBsI3b — YaCTHBIN ClTy4yail KOBaJICHTHOMN CBSI3H, KOT]a 00pa30BaBIasiCs dJICKTPOHHASI
napa MoJHOCTBIO MPUHAIICHKHT O0JIee FICKTPOOTPUIIATEILHOMY aTOMY, CTAHOBSIIIIEMYCSI aHUOHOM.
CoenvHEHUS C TaKOW CBA3BIO MOXKHO OINHUCHIBATH B AJIEKTPOCTATUYECKOM IMPUOIUKEHUH, CUUTAS
WOHHYIO CBSI3b 00YCIOBIICHHOM MPUTSIKEHUEM TIOJIOKUTEIBHBIX U OTPUIATEIILHBIX HOHOB.

Tema 5.2. MosiekyJIsipHbIe OPOUTAIH

1) Teopusst MOJIEKYIApPHBIX OpOUTaNEl JaeT MPEACTAaBIEHHE O PACIPEACICHHU 3JIEKTPOHHOM
IUIOTHOCTH M OOBSICHAET CBOMCTBA MOJIEKYJ. MoJleKylia paccMaTpUBAETCs KaK LeJIoe, a He KaK Co-
BOKYIIHOCTh aTOMOB. B Mozekyiie (Kak U B aTOM€) UMEIOTCSl IUCKPETHBIE SHEPTETUYECKUE COCTOS-
HUS OT/AEJIbHBIX IEKTPOHOB (MOJIEKYISpHbIE OPOUTANIN) C UX CaMOCOIIACOBAHHBIM JIBU)KEHUEM B
I10JIE APYT ApYyTa U BCEX ANEP MOJIEKYIIBI.

2) V3zBecTHBI TpU THIIA MOJICKYJISpHBIX opOutaneir (MO): cBs3bIBaOLINe, Pa3phIXILSIIONIME U
HECBS3BIBAIOIINE. DIEKTPOHBI HA CBA3bIBAOIUX MO yIpOUHSIOT CBSI3b, HA PA3PBIXJIAIONINX KaK Obl
JeCTaOUIN3UPYIOT (paciiaThIBAIOT) CBSI3b MEXK]y aTOMaMU MOJIEKYJbl. MoJieKyia sBisieTcs yCToM-
YUBOM, €CJIM YUCIIO IEKTPOHOB Ha CBA3BIBAIOIIKMX MO MpeBbIlIaeT YUCIO IEKTPOHOB Ha pa3pbIX-
JSIOIIMX. DJIEKTPOHBI, Haxojsmuecss Ha HecBsi3piBaromnx MO, ydyacTust B 00pa3oBaHUU XUMUYe-
CKOM CBSI3U HE IIPUHUMAIOT.

3) Xapakrep pacnpenencHus deKTpoHoB o MO onpenesnsier nopsaok (KpaTHOCTh) CBSI3H, €€
SHEPIHI0, MEXbSAJIEPHBIE PACCTOSIHUS (JUIMHA CBSI3M), MArHUTHBIE CBOMCTBA MOJIEKYJIbI U JIp. 3a1o-
HEHHME MOJIEKYJISIPHBIX OpOUTasIeH MOAYMHSAETCS TEM )K€ IPaBUIIaM, YTO U 3aII0JTHEHUE aTOMHBIX.

Tema 5.3. Koopmmaunonnaﬂ, MeETaAJJINYECKasA CBHA3HU

1) KoopauHaiimoHHasi CBsi3b (IOHOPHO-AKIIECITOPHAS CBS3b) — XUMHUYECKAsl CBSI3b MEXJY aTo-
MaMH ¥ MOJICKYJIaMH, OOBIYHO HE UMEIONTUMH HECTIAPEHHBIX JIEKTPOHOB. OHA U3 YACTHII PH 00-
pa30BaHUM TAKOH CBSI3U SIBISIETCSA JOHOPOM Maphl JIEKTPOHOB, a JApyras — aklenTopoM. AKIIENTOo-
pPOM Hallle BCETO CIYKaT MOJOXKHUTEIBHO 3apsKEHHBIE MOHBI, JOHOP K€ UMEET CBOOOJIHYIO HE IO-
JENEHHYIO TIapy AJIEKTPOHOB, KOTOpas mpu oOpazoBaHUM KoopauHanuoHHo# cBs3u (K. c.) craHo-
BUTCs 001iert. YacTHsiii ciayyait K. ¢. — BomopoiHas cBs3b.

2) MeTtasnueckast CBsA3b BO3HHUKAET B PE3YJIbTATE€ YACTUYHOW JEIOKATM3aI[MH BaJCHTHBIX
AJIEKTPOHOB, KOTOPBIE TOCTATOYHO CBOOOJHO JABMXKYTCSI B PELIETKE METAJUIOB. DJIEKTPOHBI dJIEK-
TPOCTATUYCCKU B3ﬂHMOI[€I>iCTByI—OT C IMOJIOKUTCIIbHO 3apsAKCHHBIMU MOHAMU PCHICTKU. Cuiibl cBA3U
HE JIOKaJM30BaHbl U HE HAMPABJICHBI, a JEIOKATU30BaHHBIC AIEKTPOHBI 00YCIOBIUBAIOT BBICOKYIO
TEIUI0- U 3JIEKTPOIPOBOAHOCTD.

Tema 5.4. ®ynaameHTalbHble 0CHOBbI XuMuu. Ilepuonnyeckuii 3akon MeHiesieeBa

1) ®ynnamMeHTabHBIC OCHOBBI COBPEMEHHOM XMMHU: KBAHTOBAs MEXaHHWKa, aTOMHas (pU3HKa,
TEepMOJIMHAMMKA, CTaTUCTHUeCKas (pu3MKa, PU3nUecKas KHHETHKA. XUMHUS «BBIBOJUTCA» U3 (HU3H-
KU, HO HE CBOJHUTCS K HEIl.

ATOMHO-MOJIEKYJIIPHBIA YPOBEHb OPraHMU3AallMM MaTepUH, YPE3BBIYAIHO CIOKHO ONMCHIBAaE-
MbIii Ha (yHIaMEHTAIbHOM YpPOBHE, HAa YpPOBHE KBAaHTOBOW MEXaHUKH, MOTpeOoBasl BBIPaOOTKU
CBOEr0 XMMHYecKoro si3bika. Ceroans (usuka, cocTaBisoOmas SAPO TEOPETUYECKONW XMMHUH, CITY-
KUT 0a30i NajbHEHIIero pa3BUTHUsS 3TOM Hayku. Pa3BuTHe COBpEMEHHOM XMMHH, €€ OCHOBHbBIE
KOHIICTIIIUM OKA3aJIUCh TECHO CBSI3aHHBIMH HE TOJIBKO ¢ (DU3MKOM, HO U C JPYTUMH €CTECTBEHHBIMU
HayKaMH, 0COOEHHO ¢ OMOIOTHEH.

2) Ilepuomnueckuii 3aKOH — (hyHAaMEHTAIBHBIA 3aKOH NMPHPObI, OTKpbITHI .. Mennenee-
BBIM B 1869 roay mpu CONOCTaBIE€HNH CBOWCTB M3BECTHBIX B TO BPEMs XUMUYECKHUX DJIEMEHTOB U
UX BEIMYMH aTOMHBIX Macc. CoBpeMeHHas GpopmynupoBka [lepuonuueckoro 3akoHa:

«CBOMCTBAa XMMUYECKUX AJIEMEHTOB (T.€. CBOICTBa U (hopMa 0Opa3yeMbIX UMHU COEAMHEHMI)
HaxoJATCs B IEPUOJUYECKOM 3aBUCUMOCTH OT 3apsiia aTOMOB XUMHUYECKHUX DJIIEMEHTOBY.
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Tema 5.5. CoBpemenHasi popMyJMpoOBKa CTEXHOMETPUYECKUX 3aKOHOB

1) CrexnoMeTpruecKre 3aKOHbI — OCHOBHBIE 3aKOHBI (PH3HKH, KOTOPBIC BKIFOYAIOT 3aKOHBI KO-
JMYECTBEHHBIX COOTHOIICHUH MEXIY pPearupyronMy BEIIECTBAMH. JTH 3aKOHBI COCTABIIIOT pa3-
JIeNl XUMHUH — CTeXHOMeTpuio. CTeXHOMeTpus BKIIOYAeT B ce0si: 3aKOH ABOTapO, 3aKOH MOCTOSH-
CTBa COCTaBa BEIIECTBA, 3aKOH IPOCTHIX OOBEMHBIX OTHOILICHUH, 3aKOH SKBUBAJICHTOB, 3aKOH CO-
XpaHEHHs MACChl BEIIECTBA U HEKOTOPHBIE Apyrue. B 0CHOBY cOCTaBlIeHUS] XMMUYECKUX YpaBHECHHUN
HOJIOXKEH METOJ MaTeprualbHOTO OalaHca, OCHOBAaHHBIN Ha 3aKOHE COXPAHEHUS MaCCHhI.

2) 3aKOH COXpaHEHHUS MacChl BEUIECTBA (3aKOH COXPaHEHHsI MaTEPUH): Macca BELIECTBA, BCTY-
NUBIINX B PEAKIHIO (peareHToB), paBHA Macce BELIECTB, MOJIYYMBIINXCSA B PE3YNIbTaTe PEaKkIuu
(IpOLyKTOB).

3) 3aKkOH IOCTOSIHCTBA COCTAaBa BELIECTBA: KAXK/I0€ YUCTOE BEIIECTBO, KAKMM ObI CIIOCOOOM OHO
HU OBLJIO OJTYYEHO, BCETIa MIMEET OJMH U TOT e COCTaB M CBOICTBA.

4) 3aKOH KpaTHBIX OTHOILICHUIL: €CIIH J[Ba AJIEMEHTa 00pa3yIoT MEKAY cOO0H HECKOJIBKO MOJIe-
KYJISIPHBIX COCJMHEHUH, TO Macca OJHOTO 3JIEMEHTA, MPUXOIAIIAACSA Ha OJHY U Ty e Maccy ApYyro-
r'0, OTHOCATCSI MEXXAY cO00i Kak HeOOIbIIHE IIeTIbIe YHCIIa.

Tema 5.6. XuMunueckue 3J1eMeHTHI B 4eJI0BEKe

1) U3 94 BcTpevaromuxcsi B MPUPOAE XUMHUYECKUX JEMEHTOB, 81 0OHapyXeH B OpraHu3Me
yenoBeka. Ho B cpeanem, Hanpumep, 70-TU KWJIOTPaMMOBOE TEJIO B3POCIIOrO YEJIOBEKA COAEPIKUT
0k0110 6,7-10%” aTOMOB M COCTOMT B OCHOBHOM M3 60 XHMHYECKHX 3JIEMEHTOB. Bce XuMuueckue
AIIEMEHTHI OpraHU3Ma ACTATCS Ha JIBE TPYIIIBI: MAKPO- U MUKPOAJIEMEHTHI.

2) MakpoasjeMeHTbl — 3JEMEHThI ¢ KOHIIeHTpanuei B opranusme 6osee 0,001% ot macchr:
kuciopoa (65 %), yraepoxn (18 %), Bogopox (10 %), xene3o (0,006 %), kamuit (0,25 %), kaabimii
(1,5 %), maruuit (0,05 %), watpuii (0,15 %), azot (3 %), cepa (0,25 %), pocdhop (1 %), xmop
(0,15%). 13 atomoB stux 12 snementoB (99,806 % oT Macchl opraHu3ma) MOCTPOEHBI HE TOJIBKO
KJIETKHU KUBBIX OPTaHU3MOB, HO U BCSl IPUPOJIa BOKPYT HAC.

3) MukposeMeHTbl — 3JIEMEHTBI, J0Js KOTOpPBIX B opranu3zme cocrasisier ot 0,001 1o
0,000001 %. DT0 UMHK, O/, KOOAIBT, XPOM, MEb U JIP.

4) Ecnu KOHLIEHTpALUS 3JICMEHTOB B OPraHU3Me €Ie MEHbIIIE, TO UX OTHOCAT K TPYIIIE CJIe/I0-
BBIX (T.€. B OpraHu3Me OOHapYKEHbI UX ClIeJbl). ITO celeH, 6op, cepedpo, 30J10TO U Ap.

5) Buonornueckass akTHBHOCTb 3JICMEHTOB B JKUBBIX OPTaHH3Max ONPEIENISCTCS MOJI0KECHHEM
X B MEPUOAMYECKON CHCTeMe, T.e. 3aBUCUT OT CTPOEHHUsS aToMoB 3neMeHToB. C Bo3pacTaHueM
aTOMHOUM Macchl S-anmemenToB | u |l rpynm yBenwunBaercss ©X TOKCHYHOCTh M YMEHBIIACTCS MPO-
[IEHTHOE COJIep’KaHue UX B OpraHU3Me.

Pazgen 6. KOHIENIIUU ITPOUCXOKAEHUSA )KU3HU
Tema 6.1. 'nnoTe3bl 0 NPOMCXOKAEHUH KU3HU HA 3eMute

XKu3Hp — 3TO Mpolecc CyIecTBOBaHUS CIOXKHBIX CUCTEM, COCTOSIINX U3 OOJBIINX OpraHuye-
CKUX MOJIEKYJ U HEOPraHWYECKHX BEIIECTB, CIIOCOOHBIX CAMOBOCIPOU3BOINUTECS, CAMOPA3BUBATh-
Csl M MOJJIEP)KUBATh CBOE CYIIECTBOBAHUE B pe3ysbTare 0OMEHa SHEprueil U BEIIECTBOM C OKpY-
JKaroLIEN Cpeaoi.

[IpoucxoxaeHue kxu3HU Ha 3eMJie SBISETCS OJIHOM M3 BaXKHEUIIUX MPOOJIEM €CTECTBO3HAHUS.
Eme B riryOokoi ApeBHOCTH JIOAM 3a7aBajl cebe BONMPOCH], OTKY/a MPOM30LLIA KUBas IPUPOAA,
KaK MOSBUJIACH )KM3Hb Ha 3eMile, TJie TpaHb epexo/ia OT HEXHUBOTO K KM3HU U 1p. Ha npotskeHun
JIECATKOB BEKOB MEHSUTUCH B3Il HA MPOOJIEMY JKU3HH, BBICKA3bIBAIUCH PAa3HbIE HJIEH, TUIIOTE3bI
Y KOHLIEMIIMH. DTOT BOIIPOC BOJIHYET YEJIOBEYECTBO U IO HACTOSIIEE BPEMS.

Hexkotopsle nen U runoressl 0 NPOUCXO0KACHUM KU3HU MOJYYWIHA LIUPOKOE PACIPOCTPAHE-
HUE B pa3HbIE [IEPUOJIBI HCTOPUH PA3BUTHUS €CTECTBO3HAHM. B HacTosIIee BpeMsl CyIECTBYET IATh
TUIIOTE3 BOSHUKHOBEHUS KU3HU:

1) KpeanmoHusm — TUnoTe3a, yTBEPIKAAIOIIAs, YTO KU3Hb CO3/[aHA CBEPXBHECTECTBCHHBIM CY-
LIECTBOM B PE3YJILTATE aKTa TBOPEHHUsI, TO €CTh borom.

2) T'umoTte3a cTalMOHAPHOTO COCTOSHHMS, COTIIACHO KOTOPOH JKU3Hb CYIIECTBOBAIA BCET/IA.

3) I'umote3a caMONIPOU3BOIBHOTO 3apOXKICHHS KHU3HU, KOTOPas OCHOBBIBAETCSI HA MJIe€ MHO-
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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

TOKPaTHOTO BO3HUKHOBECHMS JKU3HH U3 HEXKUBOTO BEILIECTBA.

4) T'unoTe3a MaHCIEPMHH, COTIACHO KOTOPOH XM3Hb ObLIa 3aHECEHa Ha 3eMITI0 U3 KOCMHYe-
CKOT'O IIPOCTPAHCTBA.

5) I'umote3a HCTOPHYECKOTO MPOUCXOXKICHUS JKU3HH TyTeM OMOXUMHUYECKOM IBOJIOLUY.

Tema 6.2. 'unore3a camo3apo:kaenusi 1 nancnepmun. ['unore3a Onapuna-lOpu

1) Teopusi camo3apoxkeHUs1 KU3HU ObLIa pacnpoctpaHeHa B JIpesHem Kutae, BaBuione u
HpeBnem Erumnrte B KauecTBe ajJbTEPHATUBHI KPEAMOHHM3MY, C KOTOPHIM OHa COCYILECTBOBAJIA.
Apucrorens (384 — 322 rr. 10 H.3.): ONPEIEIIEHHbIE «4aCTHULIb» BEILIECTBA COAEPKAT HEKOE «aK-
TUBHOE HAyaloy», KOTOPOE MPHU MOIXOISIIUX YCIOBHUSIX MOXKET CO3/aTh KHUBOW opraHu3M. BruioTs
70 19 Beka B Hay4HOH CpeJie CyLIECTBOBAJIO IIPEJICTABICHHUE O «GKU3HEHHOM CUIIe» - HEKOM BCemnpo-
HUKaIOIEel CyOCTaHIINU, 3aCTaBIISIIOIICH 3apOKIaThCS )KUBOE U3 HEKUBOTO.

BriocnenctBumn Onaromapsi sxcnepumentam ®dpanuecko Pean, Antonu Ban JleBenryka, Jlyu
[Tactepa »Ta Teopus Oblila OKOHYATENILHO ONpoBepruyra. Ha cMeHy aOuorenesa mpuiiia KOHIIET-
s OuoreHesa.

2) Cornacuo teopuu ITancnepmun (FO. JIubux, I'. Puxtep, C. AppeHHyC) KH3Hb MOTJIa ObITH
3aHEeceHa Ha 3eMJII0 U3 KOCMOCa C METEOPUTAaMH U KOCMHYECKOM MbUIbI0. HekoTophle opranusmsl,
Hanpumep, tTuxoxozaka (Tardigrada) pasmepamu 0,1—1,5 MM, 0011a1a0T BEICOKOM YCTOMYHBOCTHIO
K pajiianuu, riayooKoMy BakyyMy, HU3KUM TeMIIEpaTypaM U IpYrUM BO3/1E€UCTBUSIM.

OpnHako 70 CHX MOp HE YAAJIOCh OOHAPYKUTh HA METEOPUTAX, YHABIIMX Ha 3eMIIIO WM Haxo-
JAIIMXCSA B OTKPBITOM KOCMOCE, Ha IJIAHETaX M UX CIIyTHUKOB Halllel COJIHEYHOW CHUCTEMBbI Opra-
HU3MBbI, UMEIOIIIME BHE3EMHOE MPOUCXOKICHHE.

3) I'umote3a Onapuna-tOpu

— DTanbl BOBHUKHOBEHUS XU3HU 110 OnapuHy:

® BO3HHUKHOBEHHE OPraHUYECKUX BEILECTB;
® BO3HHKHOBCHUE OCJIKOB;
® BO3HUKHOBEHHUE OEJIKOBBIX TEJl.
— YcnoBusl BOSHUKHOBEHHS JKU3HH Ha 3eMJI€:
e wucxoaHble BemecTBa nepBuaHoi atMochepsr 3emimn: CO, CO,, H,S, NHs, Ha, NO,, N,
CHy4, H,O u ip.;
e He ObUI0 CBOOOAHOTO KHUCIOPOAA, KOTOPBIA MPUBOAMI Obl K HEMEIJICHHOMY OKHCICHUIO
HCXOJHBIX U TPOMEKYTOUHBIX BEILECTB;
e HE CYIIECTBOBAJIO JKMBBIX CHCTEM, KOTOpBIE paspyliaju Obl OpraHMYEeCKHE COETUHEHUS
WM UCIIOJIb30BAJIU HX.
— WcTounuku 3HEprun:
® KOCMHUYECKasl SHEpTusi: COJHEUHBIN CBET, BKIIOYas yIbTPapHOIETOBOE U3JIyYE€HUE, U KOC-
MUYECKHE JTyUH;
e DHEprus Help 3eMIIM: paAMOaKTUBHOCTh MUHEPAJIOB, TEIIO BYJIKAHOB U HCTOYHUKOB;
e 5SHeprus arMochepsl — AIEKTPUUECKUE pa3psiIbl.
— JloCcTaTo4YHO AUTENBHOE BPEMS:
® [IpPOLIECC XUMHUYECKON 3BOJIONMY HAyaJICs MUHUMYM 3a 1 MIpJa JeT 10 oOpa3oBaHUs nep-
BBIX OPTaHU3MOB — reTePOTPOPHBIX MPOKAPHOTHUECKUX KIIETOK.

I'unote3a Onapuna-XonaeiHa yTBepKIaeT, YTO KU3Hb BO3HUKJIA B OKEaHax, /i€ Iepe]] 3TUM
c(OpMHPOBAJICSI HACBIIICHHBIH NMPEeOMOTHYECKUI OYIbOH M3 Pa3JIMYHBIX OPraHUYECKUX COEIAMHE-
HU.

OmnbiTel Mmnepa-lOpu B 1953 rogy moarBepawiiv, 4To MHOTHE OMOJOIMYECKHE BELECTBA
(aMHHOKHCIIOTHI, a/ICHUH, ITPOCThIE caxapa) MOKHO CHMHTE3WPOBATh U3 HEOPTaHUYECKHUX BEIIECTB B
71a00paTOPHBIX YCIOBUSX, €CIIU CMOJIEIMPOBAThH YCIOBUS IEPBOOBITHOM 3eMIIH.

4) CoBpeMeHHbIC TIPE/ICTABICHHUS TIPOUCXOXKICHHS KU3HU:

e B Hauvasne 1980-x romoB Obuta ycTaHoBieHa crocooHocTs PHK k camopemnpoaykmuu B oT-
CYTCTBHE OEITKOBBIX (DEPMEHTOB;

e mporecc 3Bostonun men ot PHK k 6enky, 3ateM k o6pazoBanuto mosnekynsl JJHK;

® TIOCJEJHMUN 3Tan BO3HUKHOBEHUS KHU3HU — 00pa30BaHUE MOJIEKYII, YIOPSAOYEHHE CTPYK-
TYpBI, YCOBEPIICHCTBOBAHUE TTPOIIECCOB OOMEHA C OKPYKAIOIIEH cpeioil — 0Opa3oBaHUE MPOCTEN-
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IIUX KJIETOK — MPOKAPUOTOB — C 3TOT0 MOMEHTA HAYMHACTCS ONOJIOTHYECKast SBOJTIOIIHSL.
Tema 6.3. 3emu11 B nepuoj 3apoKIeHUS KU3HU

1) Uctopus >ku3HU Ha 3emiie HaYaaach ¢ MOMEHTA IMOSIBJICHUsSI MIEPBOIO )KUBOTO CYIIECTBA —
3,7 Mumuapaa JIeT Hazal U MpoJoJKaeTcsi Mo ceil JeHb. CXOJICTBO MEX]y BCEMH OpraHH3MaMu
YKa3bIBaeT Ha HaJM4Ke o0LIero npeaKa, OT KOTOPOro MPOU30LLUIN BCe APYTUE KUBbIE CYIIECTBA.

2) 3emist oOpasoBaigach Okoj0 4,567 MIIpA AET Hazad MyTEM aKKPELHH U3 MPOTOILIAHETHOTO
JIICKa, TUCKOOOpa3HOil Macchl rasa, MbUIM, OCTaBIIMXCsA OT oOpa3oBaHus CojHIA, KOTOpas U Jana
Havyayio COJTHEYHOU cHucTeMe.

3) Bynkanudeckast aerasaiysi co3zaia nepBUIHy0 atMocepy, HO B HEl MOYTH HE ObUIO KHC-
JI0poja, ¥ OHA OblIa ObI TOKCHYHOM IS JIFOJCH M COBPEMEHHOM KU3HM B IICJIOM. boJjbias 4acTh
3emiu Oblla pacIUIaBICHHON M3-3a aKTUBHOTO BYJIKAHHM3Ma U YaCThIX CTOJIKHOBEHHH C JPyruMHU
KOCMUYECKHMH 00BbekTaMu. [Ipeamonaraercs, 4To OJHO U3 TAKUX KPYITHBIX CTOJKHOBEHUH MPHUBE-
JI0 K HaKJIOHY 3eMHO ocu U ¢popmupoBanuio JIynsl. Co BpeMeHeM Takue KocMuueckue domoapau-
POBKH MPEKPATHIIHChH, YTO TIO3BOJUIIO TUIAHETE OCTBHITH U 00pPa30BaTh TBEPIYIO KOPY.

4) JloctaBiicHHas Ha TUIAHETY KOMETaMHU M aCTePOHMIaMH BOJIa CKOHICHCHPOBAIaCh B 00JaKa u
OKeaHbl. 3eMIIs cTajia, HAaKOHEIl, TOCTeIIPUUMHON sl )KM3HU, a camble paHHUE e€ (hopMbl oboraTu-
au atMocdepy kuciopogom. [lo kpaitHed mepe, MEPBBIM MIJTHAPA JIET JKU3Hb Ha 3emiie Cyllle-
CTBOBaJIa B MaJIbIX U MUKPOCKOMTUYECKUX (hopMax.

5) Okosio 580 MHUTHOHOB JIET Ha3aJ BO3HHKIA CJIOXHAs MHOTOKJIETOYHAS KH3Hb, @ BO Bpe-
MsI KEMOPUIMCKOTO TMEpHO/ia OHA TEepexuia Mmpolecc ObICTPON AMBEpPCHUPUKAIMHU B OOIBIIMHCTBO
OCHOBHBIX THUIIOB.

Tema 6.4. Bo3HUKHOBEHHE KU3HU B IVTyOMHAX THAPOTEPMAJIBLHBIX CHCTEM

1) FmaporepManbHble  HCTOYHHKH  («4EpHBIE  KYPWIBIIUKHY»),  ICHCTBYIOLIME  HA
JTHE OKEaHOB MHOTOYHCJICHHBIC UCTOYHUKU. M3 HUX B OKEaHBI MOCTYNAeT BHICOKOMHHEPAIN30BaH-
Hasl ropsidasi Bojia o[ 1aBjieHueM B cotHU atMocdep. [Ipencrasistor coboit TpyObooOpasHbie 0Opa-
30BaHUsl, JOCTUTAIOIINE BBICOTHI B JIECATKH METPOB, YCTOWYMBOCTh KOTOPBIX 00ECIIEUNBACTCS ACH-
CTBHEM CHJIbI ApXumena.

2) «KypuiabIMKi» U3BEpraloT reoTepMajibHy0 Boay Temreparypoit g0 400 °C. U3-3a 6oib-
IIOTO JaBJICHUS 3Ta BOJA HE KUIIMT, a HAXOJUTCSA B CBEPXKPUTHUECKOM cocTossHuU. [Tpuunna uép-
HOTO I[BETa U MYTHOCTH — B3BEChH CyJIb(pHUI0B MeTaiuioB. ConpuKkacasch ¢ OKEaHCKOH BOJIOH Teo-
TepMallbHas BOJIa OXJIAXJIAETCs, U3 HEe NEPBbIMU BBHINANAIOT CYIb(QUABI Kese3a, MeIu U HUKEI,
oKpaleHHble B 4€pHBIN. B npouecce nanpHeimero oxnaxaenus (200—300°C) u3 reorepManbHON
BOJIbI BBINAJAIOT CyIb(GUABI IMHKA U MapraHila, OKpalleHHble B Oeblid, TaK 4TO JHO BOKPYT «4ep-
HBIX KYPHJIBIIAKOBY» Oeloro mpera. B reorepmanbHON BOJIE TaKKe COIEPIKATCS CEPOBOAOPOJ, Ka-
nui, Mmarauii. OHa UMEeT MIEJTOYHYIO PEaKIIHIO.

3) T'unporepManbHble HCTOYHUKHU SBISIFOTCS CBOCOOPAa3sHBIMH «0a3MCaMM JKU3HU» B TITyOHH-
HOU a)OTUYECKON 30HE OKEaHa, CYIIECTBYIOUIMX HE Ha OCHOBE (OTOCHHTE3a, a XEMOCHHTE-
32 XeMOCHHTE3UPYIOIIUX OakTepuil. ITo cpea 0OUTaHUsI HEOOBIYHBIX OMOIOIMYECKHX COOOILECTB,
obecrieunBaroux (GopMUpOBaHME HE3ABUCHUMBIX DKOCHCTEM. OJTO caMble TyOOKHe 4a-
ctH 6nocdepsl, focTuratomue riayounsl 2500 metpos u Oosee.

Tema 6.5. Kputepun oduraemocTn mianer. Biausinue temmepaTtypsl, AaBJeHHsI U aTMO-
cepbl

1) Ku3HenpuroaHoOCTh —MIPUTOJAHOCTh HEOECHOrO Tejia Uil BO3HUKHOBEHHS W TIOJICpKa-
HUs ku3HU. Ceifuac )KM3Hb M3BECTHA TOJIBKO HA 3eMJie M HU OJJHO HEOECHOE TENI0 HEJb3sl YBEpEHHO
IIPU3HATH MPUTOJHBIM JUUIS AKU3HH, MOKHO TOJIBKO OLICHUBATh CTEIIEHb 3TOM MPUTOJHOCTH HA OCHO-
B€ CTEINIEHU CXOJCTBA YCIOBUHI HA HEM C 3€MHBIMU.

2) YcioBus Ha HEOSCHBIX TeNIaxX OMPENeNOTCs (pakTopamMu, HEKOTOPbIC U3 KOTOPBIX ISl MHO-
T'UX TeJl U3BECTHBI (PU3NYECKUMHU XapaKTEePUCTUKAMU (B YACTHOCTH MACCON U CTPOCHUEM), XUMUYE-
CKHUM COCTaBOM, U OpOUTAIbHBIMU XapaKTEPUCTUKAMH, a TAK)Ke MapaMeTpamH 3Be3]bl, BOKPYT KO-
TOpO# 3TO TeJo obparaercs. VccienoBaHUsAME B 3TON 00JIaCTH 3aHUMAETCsl aCTPOOHOIOTHS.

3) JKuBble opraHu3MBbl BCEr/ia HY)KIAIOTCSI B UICTOYHHUKE SHEPTUH. [ JTaBHbIC MPU3HAKK JKU3HE-
IOPUTOJHOCTH TUIAHETHI: OOJbIIME BOAOEMBI U YCIIOBHS, CIOCOOCTBYIOLIME CHHTE3Y CIIOXK-

14
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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

HBIX OPraHUYECKUX BEIIECTB, a TakKe HaJlWyhe HCTOYHUKA DJHEPruM Ui MOjjaepKa-
HUS MeTabom3Ma.

4) XKu3HEPUTroIHOCTh IIAHETHI 3aBHCUT OT CBOMCTB 3BE3/IbI, BOKPYT KOTOPOW OHa oOpalmaet-
cs. 3Be3/a I0JDKHA UMETh CTAa0MIIBHYIO CBETUMOCTD B T€UEHHUE JOCTATOYHO JOJITOT0 MEepUojia Bpe-
MEHH, IOCTATOYHOT'O /JIs BO3HUKHOBEHUS 1 3BOJIOIUH JKU3HU.

Tema 6.6. YUesioBek — (peHoMeH BceesienHoii

1) YenoBek Kak mpeaMeT €CTECTBEHHOHAYYHOTO ITO3HAHHS.

2) Konuerniust yenoBeka B GuiiocoGuu KU3HH.

3) Pycckuii KOCMU3M Kak SIBJIEHUE KYJIbTYPHI.

4) INcuxodusmnueckas crieruduKa yeIoBeKa.

5) TIcHXOIOTHYECKUE TUIIBI JIFOCH.

6) EcrecTBeHHOHAayuYHOE 00OCHOBaHUE HPABCTBCHHOCTH. MIHTEIICKT.

Pazjnen 7. EcrecTBeHHOHAYUYHbIE ACNIEKTHI IKOJIOTHH
Tema 7.1. IIpeamet 3xooruu. CouuajbHas IKOJIOTHsI

1) Dkosorust — OMOJIOTHYECKAsT HayKa, KOTOpask UCCIEAYET CTPYKTYpY U (DYHKIIHOHHUPOBAHHE
CHUCTEM HAJOPTraHU3MEHHOTO YPOBHS (MOIYJISIIUU, COOOIIECTBA, SKOCUCTEMBbI) B MIPOCTPAHCTBE U
BPEMEHU, B €CTECTBEHHBIX U U3MEHEHHBIX YEJIOBEKOM YCIIOBHUSAX.

2) I'naBHas 3a7ada 3KOJIOTHH — PACKPHITH OOIIME 3aKOHOMEPHOCTH OPraHU3allid KM3HH M Ha
9TOM OCHOBE pPa3padOTaTh MPHUHIMIIBI PAIMOHATIHLHOTO HCIOJIB30BAaHUS MPHUPOIHBIX PECYPCOB B
YCIIOBHUSX BCE BO3PACTAIOIICTO BIMSHUS YEIIOBEKa HA Onochepy.

3) IIpeaMeToM SKOJOTHH SBIISIOTCS OHOJOTHUECKUE CUCTEMBI OT OpraHu3Ma 10 Onocdepsl.

4) CornmanbHas 9KOJIOTHS — HayKa 00 HHTepecax COIHAIbHBIX IPYII B chepe MPUPOI0IOIb30-
BaHus. OCHOBHOM 3aJja4yeil COIMAIbHOM SKOJOTHUHU SIBISETCA M3YYCHUE MEXaHM3MOB BO3JEHCTBUSA
YeNoBeKa Ha OKPYXKAIOIIYIO Cpey U TeX mpeoOpa3oBaHHil B HEM, KOTOPHIE BBHICTYIMAIOT pPe3ybTa-
TOM YEJIOBEUCCKOM ICATCIHHOCTH.

Tema 7.2. I'100ajbHBIE IKOJOTHYECKHE TP0OJIeMbl coBpeMeHHOCTH. [lepcnekTHBBI pa3-
BHUTHS M PellieHUus

1) VHu4YTOXKEHHE BUIOB PACTCHHIA 1 KUBOTHBIX

2) CokpallleHUE MOJIE3HBIX HCKOTaeMbIX

3) [IpoGiieMbl MEPOBOTO OKeaHa

4) 3arpsi3HeHue aTMochepsl

5) PaspymieHre 030HOBOTO CIIOS

6) 3arps3HeHHE OBEPXHOCTH U 00€300payKMBaHUE MTPUPOAHBIX JaHAIIAa(TOB

7) Perenue 3KOJOrHIECKUX TPOOIIEM:

® TPaBWJIBHO YTHJIN3UPOBATh OTXObl IPOU3BO/ICTBA,

e qnepelTu Ha 0oJiee IKOJIOTUYECKH YHUCThIE CIIOCOOBI IPOMBIIIIEHHOCTH,

® UCHOJb30BaTh O0Jiee YHCTOE TOILUIMBO,

® 1CII0JIb30BaTh €CTECTBEHHbIE CUCTEMBI BHIPAOOTKH AJIEKTPOIHEPTUHU (HAIpUMeEp, COTHEY-
Hble 0aTapeu, BETPsIHbIE MEJIbHHULIBI U T.11.).

8) UesnoBeuecTBO MPUBBIKIO KHUTh B TOPOJIaX M MEranojncax, 4To YKe sSBISICTCS HapylleHHEeM
OpUPOJHOro OuoreoneHo3a. ['opoa 1 BpeHble MPOU3BOICTBA — OCHOBHBIE HCTOYHUKH 3arpsi3HEHUs
OKpYyXarolien cpenpl. PaccpeoToueHHbIe B MPOCTPAHCTBE MOCETIEHHS] YMEHbIIAT Harpy3Ky Ha Ouo-
cdepy B OTJCIBHO B3STHIX MECTaX.

Tema 7.3. 3arpsi3HeHune aTMocgepbl, 030HOBOTO CJIOS

1) 3arps3HeHne aTMOC(ephl XapaKTEPHO HE TOIBKO ISl OOJIBIINX TOPOJOB M MHAYCTPUAIBHBIX
LEHTPOB. BpeiHbie BHIOPOCH MOTYT PaclpoCTPaHATHCS HAa OTPOMHBIE PACCTOSIHHSL.

2) 3arpsizHeHHE aTMOc(epbl 3eMiIH —IPUHECEHHE B aTMOC(EPHBIH BO3IYyX HOBBIX, HEXapaK-
TEPHBIX JUISI HEr0 (PU3MUECKUX, XUMHUUECKUX U OMOJIOTMUECKUX BEIIECTB MU M3MEHEHHE UX ecTe-
CTBEHHO! KOHIIEHTPAIUN.

3) Bunpl 3arpsi3sHeHus
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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

® 10 UCTOYHHMKAM 3arpsi3HEHUS: €CTECTBEHHOE, aHTPONIOTCHHOE.
® [10 XapakTepy 3arpsi3HEHUs aTMOC(EPHI:
— ¢u3nyeckoe (MEXaHUUECKOe, PaJO0AKTUBHOE, JICKTPOMArHUTHOE, IIIyMOBOE U TEIIJIOBOE;
— XUMHUYECKOe (OCHOBHBIE 3arpsI3HUTEIH: OKCHJI YTIIepo/ia, OKCHJIBI a30Ta, TUOKCHU]] CEPBI, YTIIEBO-
JOPOJIBL, aJIbICTUABI, TSDKEIbIE METAJUIbl, AaMMHAK, ITBIIb U PAIMOAKTHBHBIE H30TOIIBI);
— Ouosornyeckoe (B OCHOBHOM 3arpsi3HEHHE MUKPOOHO MTPUPOIBI).

Tema 7.4. 3arpsa3HeHnne BOJbI

[IpuuunbI:

1) GBITOBBIE M IPOMBIIIUIEHHBIE CTOYHBIE BOJIBI;

2) KHCJIOTHBIC TOXK/IH;

3) TBepabie OTXO/IBI,

4) opraHuYecKue 3arps3HeHHS;

5) mpoMBIIIIEHHBIC aBAPUU U TEXHOTEHHbBIE KaTacTpO(dBbI;

6) HaBOJHEHHS;

7) TEIIOBOE 3arpsA3HEHUE, CBA3AHHOE C POU3BOCTBOM DIICKTPUUIECKON M IIPOUCH IHEPTHUH;
8) cxopl n1aBuH, ceNei U T.1.

B HekoTOphIX ciydasx mpupojia CriocoOHa caMa CO BpPEMEHEM IMPOU3BECTH OYMCTKY BOJHBIX
pecypcoB. Ho nepuoa xumuaeckux peakiuii oyznet 6onpmum. Yame Bcero rudens BOA0EMOB U 3a-
IpS3HEHHE MPECHBIX BOJ HEBO3MOXKHO MPEIOTBPATUTh O€3 BMEIIATEIhCTBA YEIOBEKa.

Tema 7.5. YHUUTOXKEHHE JIECHBIX IKOCHCTEM IJI0OI0POIHBIX 3eMeJlb

OKOJIOTHIECKHUM TPYAHOCTSAM HET KOHILA HM3-3a HECPALUMOHAJIBHOI'O UCTOLICHHUA JICCOB U HEpPA3-
pa6OTaHHI)IM OTJIAXKCHHBIM MCXaHU3MOM 3allUThI 3€MCJIb, KOTOPBIC HAXOAATCA 1101 OXpaHOﬁ rocy-
JapcCTBa.

[IpoGnems! cneayromue:

1) BeIpyOKa JIECOB M KaK CJICJCTBHE HCUE3HOBEHUE CPE/Ibl OOMTAHUS KHUBBIX CYILECTB;

2) HeJOCTaTOYHO pa3pabOTaHHAsh CUCTEMa OXpaHbI Jieca W MPOUCXOJINAs U3 Hee MmpodieMa
YBEJIMUYCHUS TT0XKapOB, B KOTOPBIX IOBUHEH YEIIOBEK;

3) 9po3usi MOYBBI JIECHBIX MACCHBOB,;

4) mpeBpallieHre B 00JI0Ta MECTa BHIPYOOK;

5) 3apakeHHe CTOYHBIX BOJ| OTXOJaMU OOpaOOTaHHOH JPEBECHHBI, KOTOPBIC 3aCOPSIOT MPH-
POAHYIO CPEAY;

6) BBICBIXaHHE BOJIOEMOB IOCPEICTBOM BBIPYOKH JIECOB, KOTOPOE BEJIET K HAPYIICHUIO BOJIHO-
ro Oamanca;

7) yMEHBbIIICHHE TOMYJISIUU JKUBOTHBIX, OOUTAMONIMX HA TEPPUTOPHSAX, MOABEPTIINXCS YHU-
YTOKEHUIO JIECOB;

8) pa3szeneHue eCTECTBEHHOM Cpe/bl Ha Majlble YacTH, He COOOIMIAOIINECS MEXKIY cO0O0M, 4TO
PYIINUT 3KOCUCTEMY, 3aCTaBJIsAs IPUPOY MOACTPAUBATHCS MO HYXKbI UEIOBEKA,;

9) u3MeHeHue U TIepepacipeieiiCHUe MUTPAIIUH KUBOTHBIX.

Tema 7.6. Jko0ruvyeckue npodaeMbl FJHEPreTHKH, FTHAPOIHEPTEeTHKHU
OcHoBHbIE (POPMBI BIUSHUS SHEPTETUKU HA OKPYKAIOIIYIO CPEAY COCTOST B CIAEAYIOLIEM:

1) OcHOBHOI 00BEM PHEPTUU UYEIOBEUECTBO MOKA MOJIYYAET 332 CUET UCIOJIb30BaHUS HEBO300-
HOBHUMBIX PECYPCOB.

2) Ilpoucxoaut 3arpsizHeHHe aTMOocdephl: NapHUKOBBIN 3(deKkT, BrAeIeHne B aTMmochepy ra-
30B U MBLUIH.

3) 3arpsisHeHue ruapochepbl: TEIUIOBOE 3arps3HEHHE BOJOEMOB, BBIOPOCHI 3arps3HSIOMINX
BEIIIECTB.

4) 3arpsizHeHue TUTOCGEPHl IPU TPAHCIOPTUPOBKE YHEPTOHOCUTENIEH U 3aXOpPOHEHUU OTXO/0B,
IIPU NIPOU3BOJICTBE IHEPTHH.

5) 3arpsizHeHue paJuOaKTUBHBIMU M TOKCUYHBIMU OTXOJaMHU OKPYXKaroIei cpeibl.

6) VI3MeHeHne ruipoIOTHYECKOr0 PeKUMa PeK THAPO3JIEKTPOCTAHIMAMH U KaK CIIEJCTBUE 3a-
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IpsS3HEHNE Ha TEPPUTOPUH BOJOTOKA.

Tema 7.7. JkoJiorn4eckue npodeMsl sepHOI JHEPreTHKH

B Poccun nmeercs 10 aromubix anekrpoctanuui (ADC), U mpakTUYECKH BCE OHU PACIIONOxKe-
HbI B T'YCTOHACEJIEHHOW €BPOIIEMCKON YaCTH CTPAHBI.
1) Iocnencteus aBapuii Ha ADC.

2) Bujibl pauaiiiOHHBIX U3TYYCHUN.

3) PagroakTHBHBIC OTXO/IbI: COBPEMEHHBIE TPOOIEMBI U MPOSKTHI UX PEIICHHUS

4.3. JJabopaTopHble padoThI

VY4eOHBIM IJIAHOM HE MPEAYCMOTPEHO.

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 KyJb- 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 KapTHHA 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 COBPEMEHHON XUMUHU: 2 —

8 6. KoHuennumu npoucxox1eHus )KU3HA 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. MATPUIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM 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
. EcTecTBeHHOHAy4YHEBIEC aCIICKTHI
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. Konuenmuuu coBpemeHHOTO ectecTBo3Hanus: yueOnuk / Ilom pen. C. A. JleGenema. -
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. Jleur. — bparck: bpI'V, 2012. —145 c.
4. Kuwm, JI.b. Onexrpomarnerusm: kypc jgeknuid / JI.b. Kum, H.I1. Konosanos, /I.U. JleBut —
Bparck: bpl'Y, 2016. —412 c.
5. KoHuemnuuu cOBpeMEHHOI0 €CTECTBO3HAHUSA. DJIEMEHTHI OMOJIOTUU: METOJUMYECKHE yKa3a-
nust/ B.K. Boponos [u np.]. — bparck: bpI'TVY, 2007. — 25 c.
6. dusnueckas NMpUpPoaa XUMHUYCCKOU CBsI3U: MeTomuueckue ykasanus/ B.K. Boponos, JL.A.
['epamenko [u ap.]. — Bparck: BpI'TY, 2003. — 22 c.
7. TIEPEUEHb OCHOBHOM M JONOJHHUTEJBHOW JIMTEPATYPBI,
HEOBXOJUMOI JIJIsI OCBOEHUSA JUCIHUATLTAHBI
Buo Konuuecmeo
Ne Haumenosanue uzoanusn 3:171}; Heennt Ooecneuen-
= (T JIP o6 6 ouo- Hocmo,
3 K1 Juomexe, (3k3./ yeJ.)
KP, xp) IIT.
1 2 3 4 5
OcHoBHas iMTeparypa
1 Hyonumesa, T.5. KoHmenuuu COBpEeMEHHOTO ecTe- JIk, 99 1
CTBO3HaHUs: ydeOHoe mocobue mis By3os/ T.S. Jly6- 113,
HUIIeBa. — 8-€ u3M., crepeoTurl. — MockBa: AkaneMus, Cp
2008. — 608 c.
2. KoHuenmum coBpeMeHHOTr0 €CTECTBO3HAHUSA: YUCOHUK JIk, 20 1
nis By3os/Ilox pen. B.H. JlaBpunenko. — 4-e u3zn., ne- 113,
pepab. u momn. — Mocksa: TOHUTU-JIAHA, 2008. — Cp
319 c.
JlonoIHUTEeIbHAS JTUTEpPaTypa
3. Boponos, B.K. OcHOBBI COBPEMEHHOTO €CTECTBO3HA- JIk, 22 1
Hus: yue0. mocobue mius By3oB/ B.K. Boponos, B.K. 113,
I'peuneBa, M.B. CargeeB. — 2-e u31., CTEpEOTHUIl. — CP
Mockga: Beicias mxkona, 1999. — 274 c.
4. Py3aBun, I'.'1. KoHuenuuu cOBpEeMEHHOTO €CTECTBO- JIx, 9 0,5
3HaHUA: yueOHUK /uig By30B/ I'.U. Py3aBun. — Mockaa: 13,
KOHUTH, 2005. — 287 c. CP
5. Konuenmuu coBpemeHHoOro ectectBo3Hanus. I[Ipakru- JIk, 30 1
KyM: yueOHoe nocobue 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: yuebnuk g By3os/ A.Jl. Cyxanos, O.H, ['o- 113,
ny6esa; noa. Pen. A.®. Xoxnosa. — Mocksa: Arap, CP
2000. —-451 ¢
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8. IEPEYEHb PECYPCOB MH®OPMAIIMOHHO - TEJTEKOMMYHUKALHU-
OHHOI CETH <«WHTEPHET» HEOBXOJIUMBIX JJII OCBOEHUS
TV CHUTLINHBI

1.OnexTponusblil katanor 6ubnuorexu bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cqgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z21ID=.

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

3. DnexkTpoHHO-0MOINOTEeYHAsl cucTeMa « Y HUBEpCUTETCKast Oubanoreka online»
http://biblioclub.ru .

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

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

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

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

8. HammonanpHas dekTpoHHas oubianorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9.Poccuiickuii Hay4HO-TIPOCBETUTEIBHBIN MOPTAN O POUCXOXKICHUH YeoBeka http://antropogenez.ru/

9. METOJUYECKHUE YKA3AHUSI AJI51 OBYYAIOIIUXCSI IO OCBOEHMIO
JUCHUIINHbBI

9.1. MeToauuecKkue YKa3aHust AJas oﬁyqamumxcﬂ IO BBINIOJTHCHHU IO ITIPAKTHYCCKHUX pa60T

IIpakTHueckoe 3ausaTue Nel

Hayunwtit memoo. Ecmecmeo3nanue u e2o ponv ¢ Kyivmype

ﬂ CJIb 3aHATHA:

1) ysICHUTh 3HAUCHHE METO/a HAyYHOrO MO3HAHWUS, KAK COBOKYIIHOCTH MPUEMOB U OIEpalii
TEOPETUYECKOIr0 U MPAKTUYECKOTO TO3HAHUS AEUCTBUTEIBHOCTH; PACCMOTPETh Ha MpUMeEpax METo-
JIbl HAYYHOTO MO3HAHUS, KPUTEPUU HAYYHOTO 3HaHMA, GYHKLUUU HAYKH, a TAK)KE MPUHIMIIBI BEPH-
¢ukanuu u panpcupukanry, 4ToObl CTYJEHTHI MOTJIM OPUEHTHUPOBATHCS B MOTOKE MH(OPMALIUU U
OTJIMYAJIM HAYYHYIO MH(OPMAIUIO OT JKEHAayYHOH;

2) 0Ka3aTh, YTO €CTECTBO3HAHUE — YACTh KYJIbTYPBI U SBJSICTCS HE TOJIBKO MAaTEPHATBHOU, HO
U ee JyXOBHOH COCTaBJIAIONIEH, 6€3 KOTOpOH HEBO3ZMOXKHO Pa3BUTHE LIUBUIIM3AIIUH.

PaccMmarpuBaeMsbie BOTIpOCH! (IPUMEPHBIH IIJIAH 3aHATHSA):

1. Hayunslit MeTOA, ypOBHU HAY4YHOT'O MTO3HAHUS (AMIUPUUYECKUNA U TEOPETHUECKUIN).

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

3. Meronbl HAyYHOTO MMO3HAHUS: HAOIIOJCHNE, SKCIIEPUMEHT, H3MepeHHe, abCTparupoBanue, uie-
anuzanus, popManuzanus, MHIYKIUS U IeAYKLUs, aHAJIU3 U CUHTE3, MOJIETUPOBaHHUE.

4. IlpuHuun BepuuUKalUKU U OpUHIUN QanbcuUKalMM — KPUTEPUU HAYYHOCTH 3MIHUPUUYECKUX
TEOPUH.

5. IonsiTue Hayku, kiaccuduKalus HayK (€CTEeCTBEHHbIE, OOIIIECTBEHHbIE U I'YMaHUTAapHbIE, TEX-
HUYECKHUE U Jp.). PaccMoTpeTs nmpumMepsl.

6. CBs3p HayKH C KYJIBTYpOW, POJIb €CTECTBO3HAHMS B KYJIbTYpEe; MHTETpanus Hayk. MaTeMaTuka
KaK SI3bIK €CTECTBO3HaHUA. J[BE KyJbTypbl (€CTECTBEHHOHAyuyHass M T'yMaHWTapHas) U CBA3b
MEX1y HUMH.

[Tops10K BBHIIOJHEHUS

1. YcTHEIE AOKJIAABI IO TEME MMPAKTHYCCKOTO 3aHATHUSA.
2. HpCSCHTaI_II/II/I 10 TEMC MMPAKTUYCCKOI'O 3aHATHA.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
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https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/
http://antropogenez.ru/

3. Bormpock 1o mpe3eHTanusam 1 J0KIa1am.

4. YcrHas Oecea Mo TeMe MPAKTUIECKOTO 3aHATHS: 00CYXIeHUE JTOKIAI0B, IPE3CHTALNN, pa3doop
HE YCBOGHHOT'O MaTepuaia 1o TeMe 3aHsTHS.

5. YcTHbIH onpoc 00ydaromuxcst Mo TeMe 3aHSTHS.

dopmMa OTYECTHOCTH: BBICTYIVICHUE, JOKIAad, IIPE3CHTAl I, YCTHBIﬁ OTBET.

3agadue Ui cCaMOCTOSTEIbHON pabOThI:

1. IlpopaboTtaTh pekoMeHAyeMble UCTOYHUKH, OCHOBHYIO U JIONOJHUTENIBHYIO TUTEPATypy 1O U3Y-
4aeMOMY BOIIPOCY C LENbI0 YIIIyOJeHUs, CHCTEMATU3aLMU U PaCIIMPEHUS MOIYyYEHHbIX 3HAaHUM.

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

3. OTBeTUTH HA KOHTPOJIbHBIE BOIPOCHI JUISI CAMOIIPOBEPKH.

PekoMeHnanmm 1mo noAroToBKe K NPaKTHUESCKOMY 3aHITHIO!

1. V3yunTh JEKIIMOHHBIM MaTepua o JaHHON TEME;

2. IloaroToBUTH KpaTKuii, HO AOCTATOYHO IOJIHO PACKPBIBAIOIIUNA CYTh HCCIEAYEMOW TEeMbI J0-
KJIaI-TIPE3EHTAIINIO, POIOJDKUTEIILHOCTBIO HEe OoJiee 5—7 MUHYT;

3. SICHO M YeTKO CBOMMH CJIOBAMHU U3JIOKHUTDH CYyTh UCCIEyeMON TEMbI, TPAKTHUECKU HE UCTIOIb3Ys
TEKCTOBBI MaTepHaJl.

4. XenareabHO MPHUBECTH MPUMEPHI U3 MPAKTUKU, TOSICHSAIOIINE PACCMATPUBAEMOE SIBIICHUE, MPO-
1[eCC U T.II.

OcnoBnas nuteparypa Ne 1, Ne 2
JononuurensHas auteparypa Ne 3, No 4, No 5

KoHTpoIBEHBIE BOIPOCHI JUISL CAMOIIPOBEPKH

1. Jlaiitre ompeneneHue MeTOJa HAy4yHOTO Mo3HaHUs. Kakue BaM W3BECTHBI YPOBHH M METOJbI
Hay4HOI'O [TO3HAHUS, TAUTE UM KPATKYIO XapaKTEPUCTHUKY.

B uem paznuiia Mex 1y rurnoTe3on U HaydHou Teopueii? [laiiTe onpeneneHne 3TUM MOHATUSIM.
Ha3oBute kpuTepun HAy4YHOrO 3HaHUS U KPATKO OXAPaKTEPU3YUTE UX.

Urto sBiIsIeTCSI KpUTEPUEM HAYYHOCTH SMITMPUUYECKON Teopun?

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

HazoBuTe rinaBHbIe OTJIMYHUS €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK?

KaxoBa gucrumninHapHasi CTpyKTypa HayKu?

[Touemy HEOOX0IMMa BBIPAOOTKA OCOOBIX 3TUYECKUX TPEOOBAHUI K IEATEIHHOCTH YI€HOTO?
[lepeuncnure >TMYECKHE MPUHLMIBI HAYYHBIX WCCICIOBAHUM, MOSCHUTE WX CYTh, NMPUBEIUTE
IIPUMEPHI.

agblrwn
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IIpakTHdyeckoe 3ausiTue No2

Mexanuueckasa kapmuna mupa. JnemeHmol K1accu4ecKoil MEXaHUKU U mepMoOUHAMUKU:
Beeoenue. [Ipeomem usyuenus ghusuxu

OchosHble Xapakmepucmuxku KUHemMamuxu

3axonvr Hotomona

3akonul coxpanenus

ﬂ CJIb 3aHATHA:

PaccmotpeTs ocobeHHOCTH MexaHnueckoi kapTHHbI Mupa (MKM), y4uThIBaroIIyt0 TOIBKO Me-
XaHU4YeCKyIo (GopMy IBUKEHHUS MaTEPHH, U3YUYUTh OCHOBHBIE XapaKTEPUCTUKH KMHEMATHUKH; 3aKO0-
Hbl HBbI0TOHA; 3aKOHBI COXpaHEHHUS.

PaccMarpuBaemMsie BOIPOCH! (IPUMEPHBIN IIJIAH 3aHATHSA):

1. Hayunas (ecrecTBeHHOHay4Has1) KapTHHA MUpPa Kak o0pa3Ho-pmiIocopckoe 0000IIeHne T0CTH-
JKEHUH €CTECTBEHHBIX HayK.
2. MexaHuyeckast KApTHHA MHpa, €€ OCOOEHHOCTH.
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3. OcHOBHBIE XapaKTEPUCTHKU W MOJEIM KMHEMATHKU: MaTepHalibHas TOYKa, CUCTEMa OTCYEeTa,
TPAeKTOPHs, MyTh, BEKTOP NMEPEMEIICHHS], CKOPOCTh, YCKOPEHHUE.

4. 3akonbl Hpl0TOHA 1 UX IPUMEHEHHE.

5. 3aKOHBI COXpaHEHUs: UMITYJIbCa, MOMEHTA UMITYJIbCA, MEXAHUUECKOM SHEPTUH.

[lops10K BEITIOJHEHUS

1. YcTHbIC 1OKIABI 10 TEME TPAKTUYECKOTO 3aHSATHSI.

2. Ilpe3eHTanuu mo TeMe NPakKTHUYECKOT 0 3aHATHUS.

3. Bompocsl 1o mpe3eHTanusam U J0KIa1am.

4. YcrHas Oecesa 1o TeMe MPAKTUUECKOT0 3aHATHSA: 00CYKIEHUE T0KIIa10B, IPE3eHTalN, pa3doop
HE YCBOEHHOI'0 MaTepuaja o TeME 3aHSATHS.

5. YcrHbli onpoc 00ydaromuxcs Mo TeMe 3aHsTHS.

(DODMa OTUYCTHOCTHU: BBICTYIUICHUC, NOKJIA/, TPE3CHTAl1, YCTHblf/'I OTBCT.

3ajaHue I CaMOCTOSITEILHOM Da60TBI:

1. IlpopaboTtars pekoMeHAyEMbIE UICTOYHUKH, OCHOBHYIO U JIONIOJHUTENIBHYIO JIUTEPATYPY 1O U3Y-
YaeMOMY BOIIPOCY C LIEJIbI0 YIIyOJIeHus, CHCTEMATU3alUHU U PACIIMPEHUS OJTYUESHHBIX 3HAaHUH.

2. IloaroroBka K J0KJIagaM U IPE3EHTAIMU 10 TeME PAKTUIECKOTO 3aHSITHUS.

3. OTBEeTUTH Ha KOHTPOJIbHBIE BOIPOCHI JIsl CAMOIIPOBEPKH.

PGKOMGHILaHI/II/I 1O IIOATOTOBKE K MPAKTHUYCCKOMY 3aHATHIO.

1. V3yunTh NEKIMOHHBIA MaTepuall MO AAHHOW TeMe, MCIOJb3ys B OCHOBHOM ydeOHOE mocobue
«Mexanuka. Kypc nexnuit. HYacts 1», aBropst Kum /1., Jlesut J.U., Maxpo U.I'. — bpl'Y, 2017.
2. IloaroToBUTH KpaTKuii, HO JAOCTATOYHO IMOJIHO PACKPBIBAIOIIUNA CYyTh HCCIEAYEMOW TeMbl HO-
KJIaJ-TIPE3EHTAIMIO, POIOKUTEIILHOCTRIO HE 0osiee 5—7 MUHYT;
3. SICHO ¥ YeTKO CBOMMH CJIIOBAaMHU M3JIOKHTH CYTh HCCJIEIyeMOr0o BOMPOCA, MPAKTHUYECKU HE HC-
MOJIB3YS TEKCTOBBIA MaTepHall.
4. TlpuBeauTte mpuMepbl MPOSIBICHUS 3aKOHOB COXPAHEHHUS B MPUPOJAE U UCIOIB30BaHUE UX B T€X-
HUKE.
OcHoBnas nuteparypa Ne 1, Ne 2
HononuurensHas auteparypa Ne 3, No 4, No 5 No 6

KoHTpoabHBIE BOIPOCH! JJIS CAaMOIIPOBEPKH

1. JlaiiTe onpesesieHre HAYYHOW KapTHHBI MUPA.

2. OxapakTtepu3yiiTe 0cOOEHHOCTH MexaHndeckoil kapTuHbl Mupa (MKM). Ilepeuncnure yuyeHbIX B

XPOHOJIOTUYECKOM TOpsAKE, Onaronapst OTKPBITHUSAM KOTOPBIX COopMUpOBaiach MEXaHWYECKas

KapTHHA MUpA.

HaszoBuTe 0OCHOBHBIE XapaKTEPUCTUKN KUHEMATUKH; TATE UX ONPEACIICHHUS.

B ueMm ¢uzndeckuii CMBICII CKOPOCTH M YCKOPEHHUs?

Uro u3yvaeT KiraccuuecKkast JMHaMHUKa?

Maiite onpenenenne nHepuuanbHoil cuctemsl orcueta (MCO), nepBoro 3akoHa Herotona. Uto

yTBEpXkKAaeT nepsblii 3akoH Herotona?

Uro Takoe nHepTHOCTH Tena? Kakas ¢usnueckas BeTUUMHA CIIYKUT MEPOU HHEPTHOCTH Teja?

Haiite onpenenenue cuibl. Chopmynupyiite BTopoit 3akoH HeroToHa.

9. Chopmymupyiite Tpetmii 3akoH HpioToHa. OOBSICHUTE TPAHUIBI MPUMEHUMOCTH KJIACCHUECKOM
MEXaHUKH.

10. HaszoBwute coxpaHstonrecs BeIHIuHbl. Kak cBs3aHbI 3aKOHBI COXPAHEHHS HMITYJIbCA, MOMEHTA
MMITYJIbCa W SHEPTUU C POCTPAHCTBOM U BpEMEHEM?

11. JlaiiTe ompeneneHrne UMITYJIbCa B CPOPMYITHPYHTE 3aKOH COXPAHECHHS HMITYJIbCA.

12. TlosicHuTE MOHATHE SHEPTHH U €€ CMBICIL.

13. Chopmynupyiite 3aKOH COXpaHEHHsT MEXaHWYECKOW SHeprud. PaccMoTpuTe 4acTHBIC Clydad
3aKOHA COXPaHEHUsI MEXaHUYECKON YHEPIHUU.

14. TlpuBeauTte npuMepbl NPUMEHEHHS 3aKOHOB COXPaHEHHSI UMITYJIbCA U DHEPTHH.

ook w
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IIpakTu4yeckoe 3ausaTe Ne 3

Mexanuueckaa kapmuna mupa: rnemenmot CTO, 31emenmot mepmoouHamuku
[{enb 3aHATHS:

1) V3y4nTh 3BOIIOLHUIO MPEICTABICHUI O MPOCTPAHCTBE M BPEMEHH B €CTECTBO3HAHHM, pac-
CMOTpPETh OCHOBHBIE MOHATHS U caeAcTBus cnenuanbHo (CTO) u obmeii (OTO) Teopum oTHOCH-
TEIHHOCTH,

2) Ilokasate kakoii Bkiaz B hopmupoBanrie MKM BHecta kiiaccuyeckast TEpMOJIMHAMHUKA

PaccMmarpuBaeMble BOIIPOCHI (IPUMEPHBIH IIJIAH 3aHATHSA):

1. TIpoctpancTBo U Bpemst ApucToTens (IPOCTPAaHCTBO KaK KAaTEropus MeCTa, BpeMsl Kak Mepa
JIBIDKCHUS ).

2. AOCONIOTHOE M OTHOCUTEIbHOE MPOCTpaHCTBO HploTOHA. AOCOIIOTHOE M OTHOCHTEIBHOE BpEMs

HeroToHa.

[TpyHLIMIT OTHOCUTENBHOCTH U IIpeoOpa3zoBanus ["ammnesa. Cnencteus npeodpasoBanuii ["annmes.

[IpuHIIMIT OTHOCUTENBLHOCTH DUHILITEHHA.

5. IIpoctpanctBo u Bpems B CTO. Cnencreusa CTO:
— OTHOCHUTEJIBHOCTh OJJHOBPEMEHHOCTH;
— OTHOCUTEIBHOCTH MPOAOKUTEIHBHOCTH COOBITU; 3aMeIJIEHUE BPEMEHU;
— OTHOCUTEJIbHOCTH JIJIUHBL;
— npeoOpa3oBaHHE CKOPOCTEH.

6. DieMeHTHI peNITUBUCTCKON THHAMHKH.

[Tonsitre obeit Teopun otHOCUTENBHOCTH (OTO).

8. OcHOBHBIE TIOHATHS KIACCUYECKOW TEPMOANHAMHUKH: TEPMOJMHAMUYECKHE CUCTEMBI U ITapaMeT-
PBI; BHYTPEHHSIS SHEPTHS, KOTUYECTBO TEILIOTHI.

9. IlepBoe u BTOpoe Havajo TepMoauHaMuKH. [loHsTHE SHTpOIHH.

10. IIpemensl mpuUMEHUMOCTH BTOpPOro Hadajga TepMmoauHamuku. Kputnka teopuu «TemmoBoit
cMeptu BeeneHHoiy.

11. TepmoaumHamuKa HEpaBHOBECHBIX cucTeM. PoxkneHue mopsiaka u3z xaoca. Camoopranuszanusi B
JKMUBOM M HEXKUBOU MPUPOJIE.
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[TopsiaoK BEIIOIHEHMS

1. YcTHBIE TOKIIABI 10 TEME TPAKTUYECKOTO 3aHSATHSI.

2. Ilpe3eHTanuu Mo TeMe MPakKTHUECKOTO 3aHSATHS.

3. Bompocs! 1o mpe3eHTaIusM 1 TOKIa1aM.

4. YcrHas Oecesa 1Mo TeMe MPaKTUIECKOT0 3aHATHSA: 00CYKIEHUE TOKIaI0B, IPEe3eHTALNM, pa3doop
HE YCBOCHHOT'O MaTepuasa Mo TeMe 3aHsATHS.

5. YcTHBIN onpoc 00yJaromUXCs MO TEME 3aHATHS.

CDODMa OTYCTHOCTHU: BBICTYIICHUC, TOKJIA/, TPE3CHTAL1, YCTHLIﬁ OTBCT.

3aganue 18 caMOCTOSITEIbHOM Da6OTLII

1. TIpopaboTtaTh peKOMEeH/yeMble UCTOUHUKH, OCHOBHYIO U JIOMIOJHUTEIbHYIO JUTEPATYPY MO U3Y-
YaeMOMY BOIIPOCY C LIEJIbI0 YIIIYOJIeHUs, CUCTEMATHU3alluH U PACIIUPEHNS OJy4YEHHBIX 3HAaHUM.

2. TloaroroBka K J0KJIaJaM U IPE3eHTAlUU 10 TeMe MPAKTUYECKOT0 3aHsTHS.

3. OTBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI JISI CAMOIIPOBEPKH.

PexoMeHgaIuy mo NoAroToBKe K MPakTUYECKOMY 3aHSATHIO:

1. V3yuuTh NEKIMOHHBIA MaTepuasl Mo JaHHOW TeMe, MCIOJIb3ys B OCHOBHOM yueOHOe mocobue
«Mexanuka. Kypc nekumii. Yacte 1», aBropst Kum /1., JIesur [I.1., Maxpo U.I'. — bpI'V, 2017.

2. TloAroTOBUTHh KpaTKHil, HO MOCTATOYHO ITOJIHO PACKPBIBAIOIINN CYTh HCCIEIYEeMOH TEeMBI J0-
KJIa/I-TIPe3EHTAalNIO, TIPOJIOJKUTENBHOCTBIO HEe OoJiee 5S—7 MUHYT;

3. SICHO M YeTKO CBOMMHM CIIOBAMU M3JIOKUTH CYTh MCCIEAYeMOI0 BOMNpOCA, MPAKTUYECKH HE MC-
IIOJIb3Ys TEKCTOBBIN MaTepHall.

OcHoBnas nuteparypa Ne 1, Ne 2
HononnutensHas mureparypa Ne 3, Ne 4, No 5, Ne 6
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KoHTpoIBHBIE BOIPOCH JUISL CAMOIIPOBEPKH

1. B uem cocTrouT NpUHIMI OTHOCUTENBHOCTH [anumnesn?

2. Kakue BenmuYnHBI SBISIIOTCS MHBAPUAHTHBIMU K MpeoOpazoBanusM [ anumes?

3.  Cdopmynupyiire nmoctynarel CTO. B uem oTIMyne MPUHIMIIOB OTHOCUTENBHOCTH [ anmies u
OiiHIITEHHA?

4. Hanwmure (HOpMyIbl OTHOCUTEIBHOCTH BPEMEHH, MPOJOHKHTEIBHOCTH COOBITHIA, UTHHBI U
MOSICHUTE UX CMBICII.

5. Hanummute Gopmyny pelsiTUBUCTCKOTO MMITYJIbCA M PACCMOTPHUTE IMPEICIbHBINA CiIydail mepe-
X0J1a PeNIATUBUCTCKOTO UMITYJIbCA B KJIACCUYECKUH.

6. 3anummure GopMyIy CBSI3U SHEPTHUH U MACChl YACTHUIIBL.

7. Kakoe nonstue nexut B ocHope OTO?

8. Omnwummute ocHoBHbIE e OTO u nepeunciaute sKcrepuMenTanbubie noarsepxaeHus OTO.

9. Yro Ttakoe TepMOJMHAMMKA U YTO OHA U3y4yaeT?

10. Cdopmynupyiite nepBoe Ha4aI0 TEPMOAMHAMUKH.

11. Yro Ttakoe BeuHbll quratensb | pona? Beunslit qeuratens |l poga?

12. Yro xapakTepu3syer Temiaora? DHTpOnus?

13. ITouemy noHATHE SHTPOINUU MTO3BOJIAET ONPEAEIUTh HAIIPABIEHNUE IIPOLIECCOB B Ipupoe?
14. TlpuBenute popmynupoBku |l Hagama TepMOAMHAMUKHY.

IIpakTHueckoe 3ausaTue Ne 4

InekmpomazHumnas KApMuHa Mupa

ﬂ CJIb 3aHATHA:

M3y4uTh OCHOBHBIE HUJIEH, TIOHATHUS M 3aKOHBI 3JIEKTPOMArHeTu3Ma, JieXxaliiue B OCHOBE JJIeK-
TPOMarHUTHOM KapTuHb! Mupa (OMKM)

PaccMmatpuBaeMbie BOIPOCHI (HDHMGDHLIﬁ IJIaH BaHHTI/Iﬂ)Z

OCHOBHBIE TTOHATHUS U 3aKOHBI AJIEKTPOCTATUKH.

DIIEKTPUUECKUI TOK. Y CII0BUS CYILIECTBOBAHUS JIEKTPUUECKOro Toka. Cuia v IIIOTHOCTh TOKa.
3akoH OMa. DJIEeKTpUYECKOE COIPOTUBIICHHUE.

MarnutHoe nose TokoB. OnbITel Amnepa u Opcrena. BekTop MarHuTHOM UHIYKITHH.

JIB>keHUe 3apsKeHHBIX YacTUIl B MarHuTHOM Toie. Cuita Ammniepa. Cuna Jlopenna.

SIBneHue snexkTpoMarHuTHOM MHAYKIUU. OnbiTel Dapajes, WHAYKUUOHHBIN TOK, 3JIEKTPOABHU-
JKyliasi Cujia UHAYKIUH, IpaBuiio JIeHa.

7. 3akoH Dapajes u ero CBSI3b C 3aKOHOM COXPAHEHUS YHEPTUH.

8. B3amMOCBSI3b 3JIEKTPUYECKUX M MATHUTHBIX MMOJIeH. EMMHOE 37IeKTpOMarHuTHOE TOJIe.

ook wdE

ITopsA 10K BBIOIHEHHUS:

1. YcrHble 1oKaabl 10 TEME MPAKTUYECKOTO 3aHSTHSL.

2. Ilpe3eHTanuu No TeMe NPaKTHUYECKOro 3aHATHUS.

3. Bompocsl 1o mpe3eHTanusam 1 J0KIa1am.

4. YcrHas Oecena o TeMe NPaKTUYECKOT0 3aHATUsS: 00CYXKJIEHUE JJOKIIAI0B, Ipe3eHTalui, pa3oop
HE YCBOEHHOTI'0 MaTepuala Mo TeMe 3aHsITHS.

5. YCTHBIH onpoc 00y4aronmxcs 1o TeMe 3aHATHSL.

CDODMa OTYCTHOCTHU: BBICTYILICHUC, TOKJIAd, TPE3CHTAH, YCTHLIﬁ OTBCT.

3agaHue I caMOCTOSITCILHOM Da6OTLII

1. TIpopaboTath peKOMEHIyeMble HICTOYHUKH, OCHOBHYIO U JIOMIOJIHUTEIBHYIO JIUTEPATYPY IO H3Y-
4aeMOMY BOIIPOCY C IENbI0 YIIIyOJIeHUs, CHCTEMATU3alMU U PACIIUPEHUS TOTYyYCHHBIX 3HAHHM.

2. TToaroToBKa K JOKJIAJaM | IMPE3CHTAITUH 110 TEME ITPAKTHICCKOTO 3aHSTHS.

3. OTBeTUTH Ha KOHTPOJBHBIE BOTPOCHI JIsi CAMOIIPOBEPKH.

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

1. M3yuuTh NEKIMOHHBIN MaTepHal Mo JaHHOW TeMe.
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2. I[ToaroToBUTH KpaTKUi, HO JOCTATOYHO IOJIHO PACKPBHIBAIOIIUNA CYTh HCCIEAYeMOW TEMBI JO-
KJIaI-TIPE3EHTAIINIO, POIOJDKUTEIILHOCTBIO HEe OoJiee 5—7 MUHYT;
3. SICHO ¥ YeTKO CBOMMM CJIIOBaMHU M3JIOKHTH CYTh HCCJIEIyeMOIro BOMPOCA, MPAKTUYECKH HE HC-
MOJIb3Ysl TEKCTOBBIN MaTepHall.
OcHoBHnas nuteparypa Ne 1, Ne 2
HononnutensHas quteparypa Ne 3, Ne 4, No 5, Ne 6

KOHTDOJIBHLIC BOITPOCHI AJId CaMOIIPOBCPKHU

1. Kakoii 3apsa Ha3biBatoT ToUeyHbIM? CHopMyIupyidTe 3aKOH COXPaHEHUsI SJEKTPUUECKOTO 3apsi-
Ja. 3anuiure U nosiciute 3akoH Kymnona.

2. Uto sBisieTCs MCTOYHUKOM 3JIEKTpocTaTHyeckoro nojs? Kakue KoJIMUeCTBEHHBbIE XapaKTepH-

CTHKH JIEKTPOCTATUYECKOTO I10JI1 BAM U3BECTHBI?

Yro Takoe neKTpuYecKas €MKOCTh U B KakuX eauHuNax B cucreMe CH ona n3mepsiercs?

3anumure U NosiCHUTe (U3NYECKUE BEITHMUMHBI, BXOSIIUE B (hOpMyITy ATl SHEPTUHU SJIEKTpHYE-

CKOTO TOJIA.

UYro Takoe 3nexTpuueckuil Tok? [Ipy Kakux yClnoBHsSIX OH MOXKET CyILIECTBOBATH?

Yro Takoe cuia v IIOTHOCTh ToKa? EnnHuLbl n3MepeHus?

7. 3anummuTe U nosicHuTe 3akoH Oma. OT 4ero 3aBUCHUT 3JEKTPUUECKOE COITPOTUBIIEHUE IPOBOIHHU-
Ka?

8. Uro sBiisseTcst uctouHnKaMu MaruutHoro mosst? [losicaute onbitel Mapanes u Ipcrena.

9. JlaiiTe onpeneneHre MHAYKLIMU MarHUTHOro nojisi. B kakux eaununax B cucteme CH oHa uzme-
psercs?

10. ITo xakoMy HpaBUIIy MOKHO ONpEEIUTh HA OIBITE HAlpaBlE€HUE CHIIbI AMIlepa, JeHCTBYIO-
1ieil Ha MPOBOAHMK C TOKOM B MarHWTHOM Ioje? HalpaBiieHue cuibl JIopeHla, aelcTByronen
Ha JIBUKYIIUNCS B MArHUTHOM I10JI€ TTOJIOXKUTENIbHBIN (OTpULATeIbHbIN) 3apsin?

11. B uem cyTh siBneHUs diekTpoMarHuTHOW uHAyKuu? Ilosicuure onbitel dapanes. [louemy Pa-
pazies Ha3bIBaIOT «OTLIOM» 3JIEKTPOTEXHUKHU?

12. TloscuuTe cBs3b 3akoHa Dapajest ¢ 3aKOHOM COXpPAHEHUsSI YHEPTUH.

How

ISl

IIpakTHueckoe 3ausaTme Ne 5

Keanmoeo-nonesasn KapmuHna mupa: OCHO6HbBIE NOJIOHCEHUA KBAHMOBOU MEXAHUKU

ﬂ CJIb 3aHATHA:

W3y4uTh OCHOBHBIE UJIEU M TOHSATHUS KBaHTOBO-10NIeBOM kKapTuHbl Mupa (KIIKM)

PaccMmarpuBaeMsbie BOTIpOCH! (IPUMEPHBIH IIJIAH 3aHATHSA):

1. ®opmupoBanue uaeit KBAaHTOBAHUS (PU3HMUECKUX BEJIUYHH.

2. KopnyckynsipHO-BOIHOBOW Jyanu3m cBeta u BemiectBa. @opmyna Jlyn ne Bpoiinst u ee skcre-
PUMEHTAJILHOE MOJITBEPKICHHE.

3. Hpunanun gomonauTesHOCTH. COOTHOIIIEHUE HeonpeeieHHoctel [ eizenoepra.

4. OcHoBHble noHsTHs U TpuHLUIBI KITKM.

ITopsA0K BBIMOJTHEHUS:

1. YcTHBIE NOKIABI 10 TEME TPAKTUYECKOTO 3aHSATHSI.

2. Ilpe3eHTanuu Mo TeMe MPakKTHUYECKOTO 3aHSATHS.

3. Bompocs! 1o mpe3eHTaIusM 1 T0KIa1aM.

4. YcrHas Oecea 1Mo TeMe MPaKTUIECKOT0 3aHATHS: 00CYKIEHUE NOKIAI0B, IPEe3eHTallni, pa3oop
HE YCBOCHHOTO MaTepuasa o TeMe 3aHATHS.

5. YcTHbIH onpoc 00ydaromuxcst Mo TeMe 3aHsTHS.

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

3agaHue I caMOCTOSITCILHOM Da6OTLII

1. TIpopabGoTaTh peKOMEHAyeMble UCTOYHUKH, OCHOBHYIO M JIOTIOJHUTENIBHYIO JIUTEPATYPY M0 U3Y-
YaeMOMY BOIIPOCY C LIEJIbIO YIIIYOJIeHUs, CHCTEMATHU3allu1 U PaCUIMPEHUs IOTy4YEeHHbIX 3HAHUH.
2. IloaroroBka K J0KJIaJaM U MPE3eHTAIUU 10 TeMe MPAKTUYECKOTO 3aHITHSI.
3. OTBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI ISl CAMOITPOBEPKH.
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PekoMeHanmm 1mo NoAroToBKe K NPaKTHISCKOMY 3aHSITHIO:

1. V3yunTh NEKIIMOHHBIN MaTepHual Mo JaHHOU TEME.
2. I[ToaroToBUTH KpaTKUi, HO JOCTATOYHO IOJHO PACKPBHIBAIOIINNA CYTh HCCIAEAYeMOW TEMBI J0-
KJIa-TIPE3EHTAIIUIO, POIOJDKUTEIILHOCTBIO HEe 0oJiee 5—7 MUHYT;
3. CBouMH CJIOBaMU M3JI0XKHUTh CYTh UCCIIEyeMOr0 BOIPOCa, MPAKTUUYECKH HE MCIOJIb3YsI TEKCTO-
BbII MaTepHall.
OcnoBHas nuteparypa Ne 1, No 2
JomnonaurensHas mutepatypa Ne 3, Noe 4, No 5, Ne 6

KoHTpoiIsEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. HazoBute ocHoBHBIE 3Tanbl popmuposanus KITKM.

Kaxkas runotesa jierjia B OCHOBY KBaHTOBOUW (pU3HKH?

Urto Takoe KOpIyCKYIsIpHO-BOJIHOBOM yanu3m?

OOBbsicHUTE OHATHE «KBAaHTOBBIA 00BEKTY». B uem 3akitoyaercs CylmHOCTh MPUHILUIIA JOMOTHU-
TEJILHOCTU B KBAaHTOBOM (pu3nke?

OxapakTepu3ynTe MOHATUS MPOCTpaHCTBa U BpeMeHH ¢ no3unuii KITKM.

6. HazoBuTe TUIBI (hyHJAMEHTAIBHBIX B3aUMOJCHCTBUI U JaliTEe UM KPATKYIO XapaKTEPUCTHUKY.

o

o

IIpakTuuyeckoe 3ausaTue Ne 6

Keanmoeo-nonesasa kapmuna mupa: 1emeHmsl amomMHoul u A0epHou usuxku; Becenennasn:
cocmas, cmpoenue, 360110UuU

! !CJ'IB 3aHATHUA:

N3y4nTh OCHOBHBIE WU U TIOHATHS aTOMHOM U SJEpPHOM (PU3HUKHU; COCTaB, CTPOEHUE U IBOJIIO-
nuio BeceneHHOH.

PaccMmarpuBaeMbie BOTIPOCHI (IPUMEPHBIH IIJIAH 3aHATHSA):

1. DnemeHThI aTOMHOM U siIepHOM (PU3MKK: OCHOBHBIE TIOHATHS U 3aKOHBI.

2. DieMeHTapHbIE YacTHIIbI, (PyHIaMEHTAIbHBIE YAaCTHIIBI M YACTULBI — MEPEHOCYUKH (yHIaMEH-
TaJIbHBIX B3aUMOJIEHCTBUH (IpaBUTALIMOHHOTO, JIEKTPOMArHuTHOI 0, ¢1a00ro, CUIILHOIO).
OcHoBHble npeacTaBieHus o0 meramupe. CoslHeYHasi cucTeMa U €€ COCTaB.

['MnoTe3pl 0 BO3HUKHOBEHHUH IIJIAHETHBIX CUCTEM.

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

[Nanaxktuku. 3akoH Xab6na. CTpykTypa u reometpusi Beenennoil.

OBouonus 3BE31.

BosnukHosenue Beenennoii. Teopus boinbiioro B3psisa.

N AW

ITopsimoK BEIMOJTHEHHS:

1. VcTHbIe TOKIAbI IO TEME MPAKTUYECKOTO 3aHITHSL.

2. Tlpe3eHTanuu 1Mo TeMe MPAKTHYECKOTO 3aHSATHS.

3. Bompocsl 1o nmpe3eHTanusM 1 T0KIa1aM.

4. YctHas Oecesia 1Mo TeMe MPaKTUIECKOT0 3aHATHS: 00CYKIEHUE TOKIaI0B, IPe3eHTalni, pa3doop
HE YCBOCHHOI'0 MaTe€pHaJIa IO TEME 3aHITHUA.

5. YcTHBIN onpoc 00yJaroMUXCs IO TEME 3aHSATHSI.

CDODMa OTYCTHOCTHU: BBICTYIUICHUC, TOKJIA/d, TPE3CHTAL1, YCTHLIﬁ OTBCT.

3agaHue I caMOCTOSITCILHOM Da6OTLII

1. TIpopaboTath peKOMEHIyeMble HICTOYHUKH, OCHOBHYIO U JIOMIOJIHUTEIIBHYIO JINTEPATYPY IO H3Y-
4aeMOMY BOIIPOCY C IENbI0 YIIIyOJIeHUs, CHCTEMAaTU3allUY U PaCIIMPEHUs TOTyUeHHBIX 3HAHUH.

2. TToaroToBKa K JOKJIAJaM | IMPE3CHTAITUH 110 TEME MTPAKTUICCKOTO 3aHSITHS.

3. OTBeTUTH Ha KOHTPOJIBHBIE BOTPOCHI JJIsi CAMOIIPOBEPKH.

PeKOMeHI[aIII/II/I 110 ITIOATOTOBKE K MPAKTUYCCKOMY 3aHATHIO.

1. M3yuuTh NEKIMOHHBIN MaTepHal Mo JaHHOW TeMe.
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2. [ToaroToBUTH KpaTKUi, HO JOCTATOYHO IOJHO PACKPBHIBAIOIINNA CYTh HCCIEAYEMOW TEMBI 0-
KJIaI-TIPE3EHTAIINIO, POIOJDKUTEIILHOCTBIO HEe OoJiee 5—7 MUHYT;
3. CBOMMHU CJIOBaMH HM3JIOKUTH CYTh MCCIIEYEMOTO BOMPOCA, MPAKTUICCKHA HE MCIOJIb3Yys TEKCTO-
BBII MaTepUall.
OcnoBHas nuteparypa Ne 1, No 2
HononuurensHas auteparypa No 3, No 4, No 5 No 6

KoHTpoIbHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. Kakue B3auMOJEICTBUS CIEAYET YUUTHIBATh IIPU ONMCAHUN OOBEKTOB U SIBJIEHUH MUKpOMHUpa?
Makpomupa?

2. OOBsiCHUTE TIOHATHS «3JIEMEHTapHas YacTUlay, «pyHIaMeHTanbHas yactuia». Kakue pynnamen-
TaJIbHBIE YaCTHIIBI (POPMUPYIOT BEILECTBO?

3. OnummTe CTpOCHNE aTOMHOTO siipa. YTOo MpeAcTaBiIstoT co00i siiepHbIe CHITbI?

4. Ha3zoBuTe crienualibHbIE €IMHULIbI, UCIIOJIb3yEMBbIE JJIs1 OLEHKU PACCTOSHUI B Meramupe.

Kpartko onmummre crpoenne Conneunoil cuctembl. HazoBuTe 0cOOEHHOCTH IIaHET 3€MHOM TpyTI-

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

6. IlepeunciuTe BaKHEHIINE XapaKTEPUCTHKH 3Be31. UTO ABISETCA HICTOUHUKOM SHEPTHH 3Be3117

7. Yro Takoe ranakruka? Ha3oBUTE OCHOBHBIE THIIbI FAJIAKTUK IO BHEIIHEMY THITY.

8. Uro Takoe MeraranakTuka?

9. IlosicHuTe TEpMHUH «KpacHoe cMmeleHne». Yto takoe «3pdext Homiepa»?

10. 3amummre u 00BsICHUTE 3aKOH Xab0a.

11. Kakoii 371eMeHT SBIII€TCS CaMbIM PacpOoCTpaHEHHBIM BO BcenenHo?

12. Onwumure nporecc o0pazoBaHus 3Be316l. OT Yero 3aBUCHT IBOJTIOIMOHHBIHN ITyTh 3BE3/1bI7

13. Ilpu kakux ycinoBHAX 00pa3zyeTcss HeUTpOHHas 3Be31a? «uepHas Ablpar»?

14. Onumure cyth Teopuu bonbiioro B3peisa.

o

IIpakTHuyeckoe 3ausaTme No 7

Kouuenmyanbnbte YDPOBHU COﬁpéM@HHOﬁ Xumuu

ﬂ CJIb 3aHATHA:

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

PaccMmarpuBaeMsbie BOTIPOCH! (IPUMEPHBIH IIJIAH 3aHATHSA):

[TpenMerT u 3a1auu XUMHN KaK HAYKH.

CoBpeMeHHbIE MPECTABIICHUS O BAJICHTHOCTH aToMa.

Tumbl XuMHUYECKUX CBsI3el (MOHHAS M KOBAJIEHTHAs).

Tpu Tuna MOJEKyJISApHBIX OpOUTANIEH: CBSI3bIBAIOIINE, PA3PHIXJIAIONINE, HECBA3BIBAIOILILE.
KoopauHanyoHHas 1 METaJUIMYECKAs CBA3H.

@yHIaMeHTAIbHBIE OCHOBBI XUMUU. Ilepronnuecknii 3akoH MeHeneesa.

CoBpeMeHHas HOpMYITUPOBKA CTEXHOMETPUUECKUX 3aKOHOB.

XUMHUYECKHUE 3JIEMEHTHI B UeJIOBEKe (MaKpO- 1 MUKPOIJIEMEHTHI).

N~ WNE

ITopsI0K BBINOJIHEHUS:

1. VcTHbIe TOKIabI IO TEME MPAKTUYECKOTO 3aHSITHSL.

2. Tlpe3eHTanuu 1Mo TeMe MPAKTHYECKOTO 3aHSATHS.

3. Bompocsl 1o mpe3eHTanusm 1 T10KIa1aM.

4. YcrHas Oeceqa o TeMe MPAaKTHYECKOTO 3aHATHSI: OOCYKICHHUE TOKIIAA0B, MPE3CHTAIIHH, pa3oop
HE YCBOGHHOT'O MaTepuasa Mo TeMe 3aHsATHUS.

5. YcTHBIM onpoc 00ydarIMXCs 10 TEME 3aHITHS.

®opMa OTYCTHOCTHU: BBICTYIUICHUEC, JOKJIAd, TPE3CHTAIL1, YCTHBIﬁ OTBCT.

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. IToxroToBKa K JOKJIAIaM | IMPE3CHTAIUH 110 TeME MPAKTHICCKOTO 3aHATHS.

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

1. V3yuuTh JNEKIMOHHBIA MaTepHall MO JaHHOM TeMme, MCHOJIb3Ys TOMOJHUTEILHO METOIUYECKUE
ykazanusi: ®dusndeckas mpupona xumuueckor cBszu / B.K. Bopownos, JI.A. I'epamienko. —
bparck: bpl' TV, 2003. — 22 c.

2. IToaroTOBUTH KpaTKUii, HO JAOCTATOYHO IMOJIHO PACKPBIBAIOIIUNA CYyTh HCCICTYEMOW TEMBI J10-
KJIaI-TIPE3EHTAIIHIO, IPOIOJKUTEIILHOCTBIO He 0oJiee 5—7 MUHYT;

3. CBonMH CJIOBaMH U3JI0XKHUTH CYTh UCCIIEAYEMOTO BOIPOCA, MPAKTUYECKH HE UCIOJb3YS TEKCTO-
BBl MaTepHal.

OcHoBHnas nuteparypa Ne 1, Ne 2
HononnutensHas auteparypa Ne 3, Ne 4, No 5, Ne 6

KoHTpoILEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. Yo siBnsieTCS NpeaMETOM U3yUEHUsl COBPEMEHHOM XxumMun? KakoBbl OCHOBHBIE 3a/jaull XUMHUH KaK

HayKu?

Coopmynupyiite COBpeMEHHOE MPECTABICHUE O BAJICHTHOCTH aTOMa.

HazoBuTe TUIIBI XUMHUYECKUX CBA3ECH U JANTE UM KPATKYIO XapaKTEPUCTUKY.

B 4yem cyTh Teopun MoaeKynspHbIx opoutaneit? [IpuBeaure npumepsl.

CdopmynupyiiTe OCHOBHbIE 3aKOHBI XUMHH.

[Touemy Ileprnonnueckuii 3akoH MeHzeneeBa sBISETCS OJAHUM W3 (PYHIaMEHTAIBHBIX 3aKOHOB

npupozsl? M3noxute coBpeMeHHyro popMynupoBky Ilepruoauueckoro 3akoHa.

[lepeuncnure u cHopMyTUPYIHTE CTEXHOMETPUIECKHE 3aKOHBI, UCIIOIb3yeMbIE B XUMUH.

M3 KakuX XMMHYECKHUX 3JIEMEHTOB B OCHOBHOM COCTOSIT JKUBBIE OPraHU3MBbI?

9. Ha3zoBuTe XUMHYECKUE DIIEMEHTHI, U3 KOTOPBIX COCTOST KJIETKH KUBBIX OPraHU3MOB, OTHOCSIIIH-
€csl K MaKpo- U1 MUKPOJIEMEHTaM.

ok wm

o ~

IIpakTuuyeckoe 3ausaTue Ne 8

Konuenuuu npoucxo;ucdenu;l HCU3HU

ﬂ CJIb 3aHATHA:

PaCCMOTpeTL OCHOBHBIC KOHICIIIUH IIPOUCXOKACHUA JXKU3HHU Ha 3CMJ'I€; KpUTCpUHU 00HMTaeEMOCTH
IJIAHCT.

PaccMmarpuBaeMsbie BOIIPOCH! (IPUMEPHBIH IIJIAH 3aHATHSA):

1. TonsiTHE KU3HU; OCHOBHBIE CBOMCTBA )KMBOW MaTePUH.

2. OCHOBHBIE TUIIOTE3bI TPOUCXOKICHUS )KU3HN Ha 3eMJie: KpeallMOHU3M, TUIIOTE3bl CTAllMOHAPHOTO
COCTOSIHMSI, CAMOIIPOM3BOJIBHOTO 3ap0KICHHS )KU3HH, TAHCIIEPMHH, TUIIOTE3a HCTOPUYECKOTO MPO-
UCXOXKJICHUS )KU3HU ITyTeM OMOXUMHUYECKON 3BOIOIMH.

YpoBHU OpraHU3alUy )KUBOM IPUPOJIBI HA 3eMII€.

3eMJIs B IEPUOJ 3apOKIEHUS )KU3HU.

Bo3HMKHOBEHME KU3HU B TITyOMHAX TUAPOTEPMATIbHBIX CUCTEM.

Kputepun oOutaemMocTy MI1aHeT; BIAUSHUE TEMIIEPATYPbI, JaBICHUS U aTMOC]EpHI.

Yenosek — (heHoMeH BeeneHHoi.

No ko

[Iops10K BEIIOJHEHUS

1. VcTHbIe TOKIAbI IO TEME MPAKTUYECKOTO 3aHSTHS.

2. Ilpe3eHTanuy 1Mo TeMe MPaKTHIECKOTO 3aHSATHSI.

3. Bompocsl 1o mpe3eHTanusm 1 T0KIa1aM.

4. YcrHas Oeceqa o TeMe MPAKTHYECKOTO 3aHATHS: OOCYKICHHUE TOKJIAI0B, MPE3CHTAIIHH, pa3oop
HE YCBOGHHOT'O MaTepuala Mo TeMe 3aHATHUS.

5. YcTHBIM onpoc 00ydarIMXCs 10 TEME 3aHITHS.

®opMa OTYCTHOCTHU: BBICTYIUICHUEC, JOKJIAd, TPE3CHTAILM, YCTHBIﬁ OTBCT.

3aaHue JUIsi CaMOCTOATENBHOM paOOTHI:

1. TIpopaboTath peKOMEHIyeMble HICTOYHUKH, OCHOBHYIO U JIOMIOJIHUTEIBHYIO JINTEPATYPy O U3Y-
4aeMOMY BOIIPOCY C IENbI0 YIIIyOJIeHUs, CHCTEMATU3alMU U PACIIMPEHUS TOTYyYCHHBIX 3HAHHM.
2. TToxroToBKa K JOKJIAJaM | MPE3CHTAITUH 110 TEME ITPAKTHICCKOTO 3aHSTHS.
3. OTBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI JIsi CAMOIIPOBEPKH.
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PekoMeH1anmm 1o NoAroToBKE K MPaKTHUSCKOMY 3aHITHIO!

1.

W3yunTh NEKIMOHHBIN MaTepuaji Mo JaHHOW TeMe, MCIOJb3YS JOMOJHUTEILHO METOIUYECKHE
ykazaHusa: KoHIenuuu cOBPEMEHHOIO0 €CTECTBO3HAHUS. DIEMEHThl OMOJIOTHUU: METOAMYECKUE
ykazanust/ B.K. Boponos, JI.A. I'epamenxo. — bparck: bpI'TVY, 2003. — 25 c.
[ToaroToBUTH KpaTKui, HO JOCTATOYHO IOJHO PACKPBIBAIOMIMI CYTh HCCIEAYEeMOIl TeMbl H0-
KJIa/I-TIPE3EHTAIINIO, TIPOIOJKUTEIBHOCTBIO HE Ooiee 5S—7 MUHYT;
CBOMMHU CJIOBaMU H3JI0KHUTh CYTh UCCIIEYEMOI0 BOIPOCa, MPAKTHYECKH HE HCIOIb3YsI 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 KMBOM MaTEPUH, OTIIMYAIOIINE €€ OT HEXKUBOMA.

Kakumu o6mumu yepramMu XxapakTepu3yroTcs pa3Hble YPOBHU OpraHU3aluy )KUBOTo?
[lepeuncnure U 1aiiTe KPaTKyr XapaKTEPUCTUKY OCHOBHBIM I'MIIOTE3aM IIPOUCXOXKICHUS KU3HU HA
3emuie.

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

Uto coboii npeacTansiia 3eMist OKOJIO 4-X MIIPII. JIET Ha3al B TIEPHO/] 3aPOKICHUS KU3HU?
KakoBel kputepuu oOutaemMoctu iaHer? YTo o3HayaeT *KU3HENPUTOHOCTh HeOeCHOro Tesna?
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 (HDHMGDHLIﬁ IJIaH BaHHTI/Iﬂ)Z

1.

oM~ wN

['maBHas 3a7a4a KOJIOTHH — PACKPBITH OOIIME 3aKOHOMEPHOCTH OPTaHN3alluH KU3HU U Ha STOU
OCHOBC pa3pa60TaTI) IMPUHIHUIIBI palUOHAJIBHOI'O UCII0JIL30BAHUA ITPUPOJHBIX PECYPCOB B YCIOBUAX
BCE BO3pACTAIOLIETO BIUSIHUS YeloBeKa Ha Ouocdepy.

['mo0anbHbIE IKOJIOTUYECKUE POOIEMBI COBPEMEHHOCTH: MIEPCIEKTUBbI PA3BUTHUS U PELICHMUS.
3arpsizHeHue atMocdepsl, pa3pylieHue 030HOBOTO CIIOSI.

Bunpl 3arpsi3Henuii (ecTeCTBEHHOE, aHTPOIIOTEHHOE).

3arpsi3HeHUE BOJIbI — OCHOBHBIE TPUUNHBI.

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

DKosornyeckre npoodaeMbl SHEPTeTUKH, THAPOIHEPTETUKH.

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 IO IpC3CHTALUAM U JOKJIaaM.

HE YCBOEHHOT'O MaTepuala Mo TeMe 3aHsATHS.
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 YIITyOJICHUSI, CHCTEeMAaTH3allU U PACIIUPEHUS TTOTYyYECHHBIX 3HAHUH.
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2. IToaroroBka K JOKJIaiaM ¥ MIPE3CHTALUH 110 TEME TPAKTHYECKOTO 3aHATHSI.
3. OTBeTUTH Ha KOHTPOJIHHBIEC BOMPOCHI JIsi CAMOIIPOBEPKH.

PexoMeHaaIny mo NoAroTOBKe K MPakTUUECKOMY 3aHSITHIO:

1. V3yuyuTh NEKUMOHHBIN MaTepual o JaHHON TeEMeE.
2. IToaroToBUTH KpaTKUi, HO JOCTATOYHO IOJIHO PACKPBIBAIOIIUN CYTh HCCICAYEMOH TEMBI J0-
KJIaI-TIPE3EHTAIINIO, POIOJDKUTEIILHOCTBIO HE OoJiee 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 NPEIMETOM H3Y-
YEHUs IKOJorun?

2. Yo Takoe Ouocepa u uem oHa orpaHuyeHa’?

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

Ha3zoBute 1 00bsCHUTE OCHOBHBIE TUIIbI B3aUMOOTHOIIEHUI MEX/ly ’KUBOTHBIMU B OMOLIEHO3E.
Uro takoe numutupyromue paxtopsi? [losicaure.

Jaiite onpeneneHne 5K0JIOrH4eCKOi HUIIH.

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 pazHOOOpa3ue B SKOJOTUIECKON CUCTEME U €€ YCTOWIHBOCT?

©ON A

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

Nudopmannonno-koMmmynukaTusHble Texnonoruu (UKT) ucrons3yrorest, ams:

— TOJY4YeHUsI HTHPOPMAIIUH TIPH MOITOTOBKE K 3aHATHUSM;

— CO3JIaHMs IPE3EHTALMOHHOTO COMTPOBOXKICHUS NPAKTUUYECKUX 3aHITUH;

— paboThI B 3JIEKTPOHHON MH(OPMAITMOHHOH cpejie.

CranmapTHOE JIMIIEH3UOHHOE MTPOTrpaMMHOE OOecIieueHuE:

OC Windows 7 Professional
Microsoft Office 2007 Russian Academic OPEN No Level
AnTtuBHpycHOe nporpammHoe odecrieuenne 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 JlekunoHHbBIE ayUTOPUS 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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POOHJA ONEHOYHbLIX CPEACTB AJIA 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
CTBEHHOHA- €ro poJjib B y4Has KyJbTypa 3adety Ne 1.2
y4Hble U Ma- | KYJIbType
TeMaTuye- 2. Mexannue- | 2.1. Bsenmenwue. Ilpenmer wu3ydeHus | BOIPOCH 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 OTHOCHUTEJIBHOCTH. 3agery Ne 2.5
K caMoopra- 2.6. DIeMEHTHI TEPMOJIMHAMUKH. BOITPOCHI K
HM3ALUH | 3auety Ne 2.6
camoobpazo- | 3.  Ouekrpo- | 3.1. Dnekrpuueckuii 3aps. 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 KBaHTOBOW 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
3ayery Ne 4.6
5. Konuenryan | 5.1. oHHas 1 KOBaJIE€HTHAs CBA3b. BOIIPOCHI K
BHBIC YPOBHU 3auety Ne 5.1
coBpeMeHHOM | 5.2. MonekynsipHble 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. Bo3HHUKHOBEHHE 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
aTMOChEepBhl.
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'nmobanmbHBIE  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. Dxonoruueckue npoOiaemsl sep- | 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. TyMaHWTapHas W €CTECTBEHHOHAYIHAS | yieron. Ecre-
CTBEHHOHAyYHble M | Ky/lIbTypa CTBOBHAHME 1
MaTeMaTHYECKHE €ro pors B
3HaHUA NI 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 CIieUalibHONH TEOPHH OTHO-

XaHUKH U TEP-

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. [TocTosIHHEII 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 KBAaHTOBOM 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 DJIEMEHTHI B YEJIOBEKE.

5. Konmenryan
bHBIE YPOBHU
COBPEMEHHOM
XUMUH

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

6.2. T'unoreza camo3apokJeHUS W IaHC-
nepmun. ['umoreza Onapuna-tOpu.

6. Konuenunu
MIPOUCXOXKJIC-
HUSA KU3HA
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6.3. 3emuis B IepHOJ 3apOXKACHUS KU3ZHU.
6.4. BO3HUKHOBEHUE KU3HU 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'moGanpHbIE 9KOJIOTHYECKHE MTPOOIEMBI
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 AICpPHON
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 COBPEMEHHOW TEXHUKHU U TEXHO-
mwe (QyHIAMEHT COBpEMEH- JIOTUW; METOJbI MCCIICIOBAHUS B pa3-
HOM TEXHHKH M TEXHOJOTHIA; HBIX O00JacTAX €CTeCTBO3HAHHUA, OC-
METO/Ibl MCCIICIOBAHUS B Pa3- HOBHBIE €CTECTBEHHOHAYYHBIE KOH-
HBIX O00JAcTsIX €CcTeCTBO3HA- UENINH, MPUHIUIBI, TEOPUH, UX B3a-
HUS; HMMOCBSI3b U B3aUMOBJIUSTHUE;
OK-6 2) yMmeer OOBACHATH OCHOBHBIE
— OCHOBHBIEC €CTECCTBECHHOHA- Ha0Jt0laeMble  TIPUPOJIHBIE U TEXHO-
quBIe KOHIICIIIUH, HpI/IHHI/I- IT'CHHBIC ABJICHHUA C 1'[03I/II_II/II\/'I (bsz[a—
IIbI, TEOPUH, MX B3aHMOCBS3b SN0 MEHTAJIbHBIX  €CTECTBEHHOHAYYHBIX
¥ B3aUMOBJIHSTHHC, 3aKOHOB; CaMOCTOSITEJIbHO TOIOJHSATh
yMeThb: CBOM 3HaHMS B 00JACTH COBPEMEHHBIX
OK-3 npo0OsieM HAayKu U TEXHUKH C HCIIONb-
—  OGBICHSTL  OCHOBHBIE 30BaHUEM COBPEMEHHBIX 00pa3oBa-
HaOIIOAEMBbIE [PHPOIHBIE 1 TENbHBIX U WH(POPMAIIMOHHBIX TEXHO-
TEXHOT€HHBIE SBJIEHUSA C IIO- JIOTH;
SHIHIA (yHIaAMEHTaTbHBIX 3) BiajeeT MaTeMaTHYeCKOM U ecTe-
€CTECTBEHHOHAYYHbIX  3aKO- CTBCHHOHAYYHOW KyIbTYpOH, KaK Ya-
HOB; CThIO TpOo(eCCHOHATBHOU U O0Ieye-
OK-6 JIOBEYECKON KYJIBTYphl; KYJIbTYpOM
— CAMOCTOSTENILHO MOMOIHSTE MBIILIEHUS, 00001aTh U aHaIU3UPO-
CBOM 3HAHMS B OGIACTH CO- BaTh MH(POPMAIIHUIO, TIOCTABUTH 11ETh U
BPEMEHHBIX IIPOOJIEM HAyKH U BBIODATH IYTH €€ TOCTHIKCHHSL.
TEXHUKA C HCMHOJIb30BAHUEM 00y4aroIIHiiCs
COBPEMEHHBIX 00pa30BaTelhb- 1) He 3HaeT OCHOBHBIE E€CTECTBEHHO-
HBIX il I/IH(bOpMaIII/IOHHBIX He 32aYTEHO HAay4YHBIC 3aKOHBI, COCTAaBJIAOLINC
TEXHOJOTHIL; (yHIaMEHT COBPEMEHHOW TEXHUKU H
BJIAJETh: TEXHOJIOTHI; METOJIBI UCCIICIOBAaHUS B
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OK-3 pa3HbBIX OO0JNACTSX €CTECTBO3HAHMS,

— MaTeMaTU4ecKol U ecTe- OCHOBHBIE €CTECTBEHHOHAy4YHbIE KOH-
CTBEHHOHAYYHOM KYJIbTYpOH, LENIHUH, IPUHIUIbI, TEOPHH, UX B3a-
KaK YacThl0 MPOQecCHOHATb- HUMOCBSI3b 1 B3aMMOBJIUSHUE;

HOW U oOmeyenoBeyeckon 2) He yMmeeT OOBSCHATH OCHOBHBIC
KYJIBTYPBHI; HaOIOgaeMble TPUPOAHBIE U TEXHO-
OK-6 TeHHbIE SIBIIEHUS C No3uLMi (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 c6chom>—
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(POPMAIIUIO, IOCTABUTH LEIh U
BbIOpATh MYTH €€ JOCTUKCHHS.

4. MeToauueckue MaTepHaJibl, ONpeAejsiomMe TPoUeIyPbl OLEHMBAHUS 3HAHMIA,
YMeHHUii, HABBIKOB H OMNBITA [1eITeJILHOCTH

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

N3yuenne nqucuuninuael « ECTECTBEHHOHAy4YHas KapTUHA MUPa» MIPEAYCMATPUBACT:

JEKLUH,

— IPAKTUYECKUE 3aHATUSA;

— CaMOCTOSITEIbHYIO Pa0OTy 00yUarOLINXCS;

— 3ay4er.

B xozne ocBoenus pasgena 1 «Hayunsiit Metoa. EcTecTBo3HaHME U €r0 B KYJIbTYpe» CTYIEHTHI
JIOJDKHBI YSICHUTh TPEJCTABICHUS O I'YMAaHUTapHON M €CTECTBEHHOHAY4YHOW KyJIbTYpE, HAYYHOM
METOJE.

B xone ocBoenus pasaena 2 «MexaHuueckas KapTHHA MUpa. DJIEMEHTHI KIACCUYECKON Mexa-
HUKUA U TEPMOJMHAMUKW» CTYJEHTBI JOJKHBI YSCHUTH MPEJICTABICHUE O MpeAMETe U3ydeHus u-
3UKH, OCHOBHBIX XapaKTePUCTUKaX KMHEMATUKH, 3aKOHaxX HploTOHA, 3aKOHAX COXpaHEHHUs, dIIEMEH-
Tax CHEUUaIbHOU TEOPUH OTHOCUTENBHOCTH, YIEMEHTAX TEPMOJANHAMUKH.

B xone ocoenus paznena 3 «DIeKTpOMarHUTHas KapTHHA MHpa» OOydaromuecs TOJDKHBI
YSCHUTB MIPEJCTABICHHUE 00 dIEKTPUUECKOM 3apsje, 3akoHe KynoHa, a1ekTpudeckom mose, Hanpsi-
JKEHHOCTH U CHIJIOBBIX JIMHUAX JJIEKTPUYECKOTO IOJIS, IEKTPUUECKOM MOTEHLMAIE, PA3HOCTHU I10-
TEHIUAJIOB, JJIEKTPOEMKOCTH KOHJEHCATOPA, DHEPTUU DJICKTPHUYECKOTO IOJISA, IMOCTOSSHHOM TOKE,
IIOCTOSIHHOM MAarHUTHOM II0JI€, JJIEKTPOMAarHUTHBIX SIBJICHMSX, onbiTax dapanes, ABICHUU DIEK-
TPOMAarHUTHOW MHIYKIMH, JIIEKTPOMATrHUTHBIX BOJIHAX.

IIpu ocBoenun pazaena 4 «KBaHTOBO-IOJIeBass KapTHHA MHUPa» 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 O-
Jy4aroT 3HaHUS 00 MOHHOW M KOBAJIEHTHOW CBSI3M, MOJIEKYJIIPHBIX OpOUTanei, KOOpAUHAIIMOHHOM
U METaJNTNYECKOM CBS35X, (PyHaMEHTAIBHBIX OCHOBAX XMMUH, IEPHOANYECKOM 3aKoHe MeHenee-
Ba, COBPEMEHHOM (OPMYITUPOBKE CTEXMOMETPUUECKHUX 3aKOHOB, XUMUYECKUX JIEMEHTAX B YeJIOBE-
Ke.

B xoxe ocBoenus paznena 6 «KoHIENUIMU MPOUCXOXKACHUS KU3HU» CTYACHTHI MOJYyYarOT 3Ha-
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HUS O THUIIOTE3aX MPOUCXOXKACHUS XU3HU HA 3eMile, TUIIOTE3€ CaMO3apOKICHUS M NaHCIEPMHUH,
runote3e Onapuna-tOpu, 3emiie B mepuo/] 3apokIeHHUS KU3HH, BOSHUKHOBEHUH KU3HU B TIIyOWHAX
THJIPOTEPMAIBHBIX CUCTEM, KPUTEPHSIX OOUTAEMOCTH IUIAHET, BIUSHUE TEMIIEpaTyphl, JABICHUS U
aTMocdepsl, yeraoBeke — peHomene BeeneHHoi.

B xozne ocBoenus paszaena 7 «ECTECTBEHHOHAYUYHBIE aCIIEKThI 3KOJIOTMU» CTYACHTHI II0Jy4aroT
3HAHUS O TPeIMETe SKOJIOTUH, COIHAIBHON AKOJOTHH, TINIOOATBHBIX IKOJOTHUECKUX IMpodiieMax
COBPEMEHHOCTH, EPCHEKTUBAX Pa3BUTHs U PELICHUs, 3arpA3HEHUSAX aTMoc(epsl, 030HOBOIO €0,
3arpsiI3HEHUSAX BOJIbl, YHUUTO)KEHHUU JIECHBIX 3KOCHUCTEM IUIOJAOPOIHBIX 3€MENb, 3KOJOTHMYECKUX
po0JeMax SHEePreTUKH, THAPOIHEPIeTUKH, FIKOJIOTMUECKUX Ipo0IeMax s1epHOU SHEPTeTUKY.

[Ipu moATroTOBKE K 3a4€Ty PEKOMEHAYETCSI BHUMATEIBHO MIPOYUTATh U YSCHUTH CYTh TpeOoBa-
HUI KOHKPETHOI'O BOIIPOCa K 3a4eTy. B OTIe/IbHON TeTpaay Ha KaKIbli BOIIPOC CIENAYET COCTABUTH
KpaTKHii MJIaH OTBETa B JIOTHYECKOM IMOCIIEA0BATENLHOCTH U C (PUKcanueil He0OX0IMMOTr0 MILTIO-
CTPaTMBHOI'O Marepuaia (IpuUMepbl, PUCYHKH, CXeMbl, IU(pbl). Bonpockl nporpammsl, KoTopble
OCTAIOTCsI HESICHBIMH, HEOOXOAMMO HANKCaTh HA TOJSIX KOHCIEKTA, YTOObI BBISICHUTh Ha KOHCYJb-
tari. OCHOBHBIE NIOJIOKEHUS TEMBI (IIPaBUJIA, 3aKOHBI, ONIPENIEJIEHUS U Jp.) MOCiIe IITyOOKOro 0co-
3HaHME UX CYTH CIEAYET 3ayYUTh, IOBTOPSSI HECKOJIBKO pa3s.

IIpakTHyeckue 3aHATHSA IOMOTAIOT JIyYIlIe IOHATh CYTh U3y4a€MbIX TEOPETUYECKHUX SABJICHUN U
IPOIIECCOB, a TAK)KE HA MPAKTUKE MO3HAKOMUTHCS ¢ (PU3MUECKUMH TPHOOpaMH U METOIMKON (HU3H-
YEeCKUX M3MEpPEeHHi, 4To oOecrieunBaeT OCO3HAHHOE U MPOYHOE YCBOCHUE M3y4aeMbIX OCHOB JIHC-
LUIUIUHBI.

CamocrosaTenbHyt0 paboTy HE00X0AMMO HauMHATh C IPOPAOOTKU KOHCIIEKTa JICKIUH, Jenas B
HEM COOTBETCTBYIOIIME 3aIIUCH U3 OCHOBHOW U JIOTIOJIHUTEIbHON JIUTEPATYpPhl, a TAKIKE PEKOMEHTY-
€MBIX PECYPCOB U MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «MHTepHeT». CamocTosaTenbHas
pabota co3maét ycioBus st POpMUPOBAaHUS Yy 00YHArOIIUXCS TOTOBHOCTh U YMEHHS HCIIOJIb30BATh
pasyIn4HbIe CPeCTBA HH(POPMALMHU C LIETIbIO MTOMCKa HEOOXOAUMOTr0 3HAHUS.

B mporecce KOHCYNbTAIMK C MPENoaaBaTesieM HEOOXOAUMO BBISICHATH BOIPOCHI, BHI3BABIIHE
TPYAHOCTHU IIPU CaMOCTOSATEJILHOM paboTe WM HEeAOCTaTOYHO YCBOSHHbBIE HA JIEKI[MOHHBIX, IPAKTH-
YECKUX U J1a00paTOPHBIX 3aHATUAX.

Pabora ¢ snuTepaTypoil SBiISETCS Ba)KHEHIIUM 3J€MEHTOM B IOJYYE€HUH 3HAHUHN 1O JUCIU-
wivHe. [Ipexne Bcero, HEOOXOAMMO BOCHOJIb30BAaThCSl CIIMCKOM PEKOMEHIYEMOMU IO JIaHHOM nuc-
LUIUIMHE JUTEPATypol. [ononHuTenpHbIe CBEAEHUS 110 U3y4aeMbIM TEMaM MO>KHO HalTH B IIEPUO-
nuyeckoit neuatu u MHTEpHETE.

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

AHHOTAIUA
pa6oueii mporpaMMbl TUCIHUNIMHBI
ECTECTBEHHOHAYYHAS KAPTUHA MUPA

1. lean u 32124y JUCHUILIHHBI

Ilenbro M3ydeHnss JUCLUILINHBI SBJISETCSA: OCBOCHHE 3HAHMHM O COBPEMEHHOM €CTECTBEHHOHA-
YYHOU KapTHHE MUpPA U METOJIaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HanboJiee BXXKHBIMU UACSIMU U
JOCTHIKEHHUSIMU €CTECTBO3HAHMS, OKA3aBIIUMHU ONPEACIIAIONICEe BIUAHNUE HAa HAIU IIPEICTABICHUSA O
IIPUPOJIE, HA PA3BUTUE TEXHUKU U TEXHOJIOTHH.

3aﬂa‘laMI/I HU3YUYCHUSA JUCHUIIIINHBI ABJIAKOTCA:

— (opMUpPOBaTh YOCIKIECHHOCTh B JTUAJICKTUIECKOM €IUHCTBE M LEJIOCTHOCTA MHUPA, HECMOTPS
Ha BHEIITHEEe MHOT000pasue ero ¢hopw;

— JIaTh TpEACTaBJICHHE 00 HEePaApXUUECKOU CIIOKHOCTU MHpA, HE MO3BOJISIONICH NPUMEHUTH
€MHBIN MOJXO0 K €r0 OMUCAHUIO OJJHOBPEMEHHO Ha BCEX YPOBHSAX OpPraHU3allUy MaTepuu;
— 3HAKOMHUTH C Haubosee OOMUMHU 3aKOHAMH, KOHIICTIIUSIMH, aJICKBATHO OIMCHIBAIOIIIMMH TIPHU-

POAHBIC SABJICHHUA BHYTPH KaXKAOTO HCPAPXHUYCCKOI'0 YPOBHS, C HCTOpHeﬁ U JOTUKOU pa3BUTHUA
CCTCCTBCHHBIX HAYK.

2. CTpyKTypa AN CUHIINHBI

2.1 PacnpeﬂeneHHe TPYAOCMKOCTU 11O OTACJIBHBIM BHUIAM yqe6H0171 pa6OTLI, BKJIrO4asa CaMOCTOA-

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

OO01mmas TpyI0eMKOCTh JUCIUTUIMHBI COCTABIISIET /2 Yaca, 2 3a4eTHBIC SUHUIIBL.

2.2 OcHOBHBIE pa3/ieibl TUCIHUILIUHBL:

1 — Hayunslit MmeToa. EcTecTBO3HaHME 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: AUCUUIIMHBI HATIPaBleH Ha (OPMHUPOBAHUE CIEAYIOIIUX KOMITETEHITHI:

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

4. Bua npomMeskyTOYHOM aTTecTAlUM: 3a4ET.
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Ipunoxenue 3
®OH/I OHEHOYHBIX CPEACTB JISA TEKYHIET'O
KOHTPOJISA YCHEBAEMOCTH IO AUCHUITJIMHE

1. Onucanue (poH/Ia OLIEHOYHBIX CPEACTB (MACIOPT)

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

1. B paGouyto nporpammy o AUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHUS:

2. B pabGouyto nmporpaMmy 1o AMCUUILINHE BHOCATCS CIEAYIOIINE 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
NeTeH- | 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
¢dbopmannoH- 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. DNeKTpOMarHUTHBIE SBJICHUS. BOIIPOCHI K
Omnwitel ®apajyes. SIBeHne IeKTPo- 3auety Ne 3.5
MarHUTHOM MHIYKLMH.
4. KBanrtoBo- | 4.1. MecTo KBaHTOBOI MEXaHHMKH 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. Konnenry | 5.1. NoHHasd u KOBaneHTHAs CBA3b. BOIIPOCHI K

3auery Ne 5.1
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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 THPOTEPMAIbHBIX CUCTEM. 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. EcrectBen | 7.1. Ilpenmer sxonoruu. CouunainbHasi | BOIPOCH K
HOHAy4YHBIE 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 CJIOSI. 3agery 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 nNpoOIemMbl dHEP- | BOMPOCH K
T'€TUKHU, THAPOIHEPTETUKHU. 3ayery Ne 7.6
7.7. Dxonoruueckue npoOiaemsl sep- | BOMPOCH K
HOM DHEPreTHKHU. 3ayery Ne 7.7
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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; METOJbl 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
— OCHOBHEI€ €CTCCTBCHHOHA- HaO0I10JaeMbIC MNpUPOAHBIC W TCEXHO-
y4HbIE KOHIIEIIUH, MPHHIIK- TeHHbIE SBJICHUS C MO3ULMNA (yHIa-
b, TEOPHH, UX B3aUMOCBS3b STeHO MEHTAJIbHBIX  €CTECTBEHHOHAYYHbBIX
Y B3aUMOBJIMSIHUE; 3aKOHOB; CaMOCTOSITEIBHO MOMOJIHSTh
yMeTh: CBOM 3HAHHS B 00JIACTH COBPEMEHHBIX
OK-3 npo0sieM HayKd U TEXHUKH C HCIIONb-
—  OOBACHSTE  OCHOBHEIE 30BaHHEM COBpPEMEHHBIX 00pa3oBa-
HAGIIOAEMBIC [PHPOJHBIC H TENBHBIX U WHPOPMAIMOHHBIX TEXHO-
TEXHOTCHHBIE SIBJIIEHUSA C IO- JIOTHH;
3UNuii (yHIAMEHTATBHBIX 3) BiaaceT MaTeMaTHYECKOM W ecTe-
€CTECTBEHHOHAYYHBIX  3aKO- CTBCHHOHAYYHOW KYJIBTYPOH, Kak 4a-
HOB; CThIO TIPO(EeCCHOHATBLHOW W O0IIeye-
OK-6 JIOBEUECKON  KYIBTYphI; KYJIbTYpOM
— CAMOCTOSTENILHO MOMONHITE MBIIUICHHS, 0000IMaTh U aHAITH3UPO-
CBOM 3HAHMS B OGIACTH CO- BaTh MH(POPMAIINIO, IOCTABUTH LIEIb U
BPEMEHHBIX TIPO6JIEM HAYKU H BBIOPATH MYTH €€ JTOCTUKEHUS.
TEXHUKH C HCIOJIb30BaHUEM 00yJaroIHIiCs
COBPEMEHHBIX 00Pa30BATEIIb- 1) HEe 3HAET OCHOBHBIE €CTECTBEHHO-
HBIX U  HMH(POPMALMOHHBIX Hay4HbIE  3aKOHBI, COCTaBIIAIOIINE
TEXHOJIOTHIL (yHIaMEHT COBPEMEHHON TEXHUKU U
BJIAJIeTh: TEXHOJIOTH; METOJIbI UCCJICIOBAaHUS B
OK-3 pa3HBIX O0JIaCTAX ECTECTBO3HAHMS,
—  MaTeMaTHUeCKOH M ecTe- OCHOBHBIE E€CTECTBEHHOHAYYHbIE KOH-
CTBEHHOHAY4YHOH KyJbTYpOil, LETIIIUH, TPUHIINIBI, TEOPUU, UX B3a-
KaK 4acThi0 MPO(ECCHOHAb- MMOCBS3b U B3aUMOBJIUSHUE;
HOH ¥  OOIICUENOBEUCCKOI 2) He yMeeT OOBSICHATH OCHOBHBIC
KYJBTYpbI; HaOI0TaeMble TIPUPOJIHBIE 1 TEXHO-
—  KYJbTYpOW  MBIIUICHUS, TEHHBIC SIBIICHUS C TMO3WIUN (PyHIa-
0606IIATh M AHATH3HPOBATH He 3a9TeNo MEHTaJbHBIX  €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
4acThio NMpoQeccuoHaNIbHON M 0O1Ie-
YEJIOBEYECKONW KYJIBTYPbI; KYJIbTYpOU
MBIIIUICHHsI, 0000IaTh ¥ aHAIU3UPO-
BaTh MH(OPMAIIHNIO, TOCTABUTH 1IeNb U
BBIOpATh MYTH €€ JOCTUKEHUSI.

41




[Tporpamma cocTaBieHa B COOTBETCTBHHU C (heiepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTeiIb-
HBIM CTaHJAPTOM BBICIIEro 0Opa3oBaHus Mo HampasiaeHuto noarotroku 44.03.01 Ilenarorunueckoe
obpazoBanue ot «04» nexadps 2015 r. Ne 1426

st Hadopa 2015 roaa u yue6ubM ianom ®I'BOY BO «bpl'Y» niast ounoit hopMbl 00yueHUs OT
«03» nrons 2018 r. Ne 413

A5 Haoopa 2016 roaa u yuebusm manom @I'BOY BO «bpl'Y» nnst ounolt opmbl 00yueHus OT
«06» nrons 2016 r. Ne 429

IIporpammy cocraBuiI:

Maxpo U.T'., k.d.-M.H., TOLIEHT

Pabouas nporpamma paccMoTpeHa U yTBEpXKAeHA Ha 3aceaHuH Kadeapsl PU3uKu

OT « » 20 T., MpOTOKOJ No

H.o. 3aBenyromero kadenpoit Mud Mensenesa O.U.
COI''TACOBAHO:

3aBenytouiuii 6a3oBoit kadeapoii [lpud MamontoBa T.A.
Jupextop OubnuoTexu Cotnuk T.®D.

Pabouas [mporpamma oz(o6peHa METOAUYECKON KOMUCCHEH €CTCCTBCHHOHAYYHOTI'O (1)aKy.]'IBTeTa

OT « » 20 T., TPOTOKOJT Ne

[Tpencenarens meroauueckoi komuccun EH ¢dakynbrera Bapnansu B.A.
COT'JTACOBAHO:

HavaneHuk

y4e€0HO-METOIMYECKOTO YIIPABIICHUS Hexesen I'.11.

Perucrpanmonnsiii Ne
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