MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
Konuenuuu coBpeMeHHOr0 eCTeCTBO3HAHUS

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnonaroroBku / crneunuanbHocTh: 38.03.04 TDocynapcTBeHHOe W MYHHMIMNAJbHOE
ylpaBJjieHHe

HampasnennocTs (mpoduis) / cneruanu3anys: AIMUHHCTPATHBHOE U TEPPUTOPHUAJILHOE YIIPaABJIeHHe
®opma o0ydeHus: OUHaA

®akynpreT: PCY, PaKyJbTeT CHCTEM YIIPABJICHHUS

Kagenpa: AOU, Kadeapa apromarnzanum o6padoTku HH(pOpMALUU

Kype: 1

Cemectp: 2

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 2 cemectp Bcero Ennauner
1 Jleknuu 18 18 4acoB
2 JlaGoparopHbie pabOThI 18 18 4acoB
3 Bcero aynutopHbIX 3aHATHI 36 36 4acoB
4 CamocrosTenpHas paboTa 36 36 4acoB
5 Bcero (6e3 sx3amena) 72 72 4acoB
6 OO01ast Tpy10EeMKOCTh 72 72 4acoB
2.0 2.0 3.E.

3auer: 2 ceMecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokot Ne 123 ot « 7 » 6 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (crienuanbHOocTH) 38.03.04 T'ocymapcTBeHHOE M MYHHMIIMMIAIBHOE YIPABJICHHE, YTBEP)KICHHOTO
10.12.2014 roma, paccMoTpeHa U ofoOpeHa Ha 3aceqaHuu Kadeapbl GU3NKH «_ » 20

rojyia, mpoToKoi Ne

Pa3zpaboTunku:
[Mpodeccop kad. pusukn

JlonieHT Kad. hU3uKH

3aBeayromumii odecreunBaronieii kad.
¢buzukn

O. B. Boesoanna
A. B. MenoBHuK

E. M. Oxkc

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan ®CY

3aBenyromnuii BeITycKaroIen kag.
AOHN

OKCIEPTHI:

Honent kadenps! Gpusuku (Huznkm)

JlonieHT Kadenpbl aBTOMaTH3anHU 00-
pabotku unpopmanuu (AON)
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I1. B. CeHuenko

1O. I1. Exnakos

A. B. MenoBHuk

A. A. Cunopos



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
DopMUPOBAHUE Y CTYJIECHTOB IEIHHOTO MPEACTABICHHS O SBICHUSX M 3aKOHAX OKPYXKAIOIIETO
MHUpa B UX €IUHCTBE U B3aUMOCBS3H, MOTy4YeHHE (PyHIaMEHTAIbHBIX, KOMIUIEKCHBIX 3HAHHUI O MUpE TpHU-
POIIbI, KOTOPBIE SIBISIFOTCS OCHOBOM JIJIsi TIOHMMAHMSI MHUpa 4Y€JIOBEKa, MUpPA COLUAIBHBIX U SKOHOMHYE-
CKHX CHUCTEM, a Takke (JOPMHUPOBAHKE HABBHIKOB CAMOOPraHU3allMU U caMooOpa3oBaHusl B mpoiecce o0y-
YEHUSL.

1.2. 3amaum AMCHMIIIMHBI
— OcBocHHE CTyJICHTAaMH HAay4HBIX METOJIOB IMO3HAHMS, YMEHHE OTIMYAaTh HAYYHBIM MOIXOJ B
W3YYCHUU OKPYKAOIIEro MUpPa OT aHTUHAYYHOTO, CTPOUTh MOJIEIH IPOUCXOMIAIIETO W YCTAaHABIUBATH
CBSI3b MEXKY SABJICHHUSIMH, MOJyUYeHUE TTOHUMAHUS PUYUHHO-CIICICTBCHHON CBA3M MEXIY SBJICHUSIMH U
pOJH YeoBeKa B OOBEIUHEHUH TPEX B3aMMOCBS3aHHBIX CHCTEM €ro OOMTaHUS - €CTECTBEHHOW MPHUPOJI-
HOM, UCKYCCTBEHHOM TeXHOC(Ephl U COLMAIBLHOU CPEeJl, OBJIaJICHUE CTYJICHTAMH HaBbIKAaMH caMoo0Opa3o-
BaHUS U CAMOOPTaHM3AIUH B IPOIIECCEe OOYICHUSI.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctunnuna «Konueniuu coBpemeHHoro ecrectBo3Hanus» (b1.5.23) otnocutcs x 61oky 1 (6a-
30Basi 4acTh).
[TpenmiecTBYIOUMME TUCHUIUIMHAMU, (POPMUPYIOITUMH HaYalbHbIE 3HAHUS, ABIsAIOTCA: MaTtema-
THKA.
[TocnenyromumMu AUCUUIIIMHAMH ABIISIIOTCS: be3omacHOCTh KU3HEeA TeNbHOCTH, KynbTyponorusi.

3. TpeGoBaHus K pe3yJbTATAM OCBOECHUSI JUCIUINIMHBI

[Tponiecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOMINX KOMIIETCHIINH:

— OK-7 crmocoOGHOCTBIO K CAMOOPTaHHU3AIMN U CaMOOOPa30BaHHUIO;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HATh OCHOBHBIE CLIOCOOBI CAMOOPTaHU3ALUY U CaMO0Opa30BaHU

— yYMeTb HCIOJIb30BaTh CAMOCTOSITEIHHO TIOJYyYEHHBIE 3HAHUS MPU OOBICHEHHH PE3YIbTaTOB
HKCIIEPUMEHTOB, MPUMEHSATH 3HAHHS B 00JaCTH (PU3UKH IJIST OCBOCHHSI 001IenpodeCCHOHATBHBIX JUCITH -
TUTMH U pelieHus MpOoPEeCCUOHATBHBIX 3a71a4

—  BJIaJeTh HaBBIKAMHU CAMOCTOSITEIHLHOTO HCIOJIB30BaHUSI MCTOYHHKOB TOTyYeHUsS HHPOpMa-
[IUU B HETUITUYHBIX CUTYAIIUSIX

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 2.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

2 ceMecTp

AyrmuTopHsble 3aHATHS (BCETO) 36 36
Jlexknun 18 18
JlaboparopHbie pabOTHI 18 18
CamocTosiTenbHas paboTa (Bcero) 36 36

[TonroroBka Kk KOHTPOJIBLHEIM paboTam

OdopmieHre oT4eTOB 10 Ja00paTOPHBIM paboTam

[ToxaroroBka k maboparopHbsIM paboTam

[TpopaboTka JIEKITMOHHOTO MaTepuaia 19 19
Bcero (0e3 ax3aMeHa) 72 72
OO0wast TpyI0EMKOCTb, U 72 72
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5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHATUN TTPUBECHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

- = | 2% Z g
o [t} (o) S S s 2
: S, s T3 2 o
HazBanus pa3aenoB TUCHUIUIMHBL i o, a o 2 & &
= = s g O S 5
g8 3z :s
R & =
2 ceMecTp
1 BBognas yactb. CTpyKTypa €CTECTBEHHO- 2 0 3 5 OK-7
Hay4YHOro no3HaHus. Mctopus ectecTBo3Ha-
HUS
2 MexaHnyeckasi KapTHHA MUpa 2 6 5 13 OK-7
3 Konnenuuu CTO u OTO 2 0 3 5 OK-7
4 KoHuenimu MoJeKyIsipHO# (pu3uku u Tep- 2 4 5 11 OK-7
MOJIMHAMUKHU
5 DnexkTpoMarHuTHasi KapTUHA MUpPA 2 4 5 11 OK-7
6 CoBpeMeHHas €CTECTBEHHOHAY4Hasl KapTH- 2 4 6 12 OK-7
Ha MHUpa
7 KoHuenuuy coBpeMeHHON XUMUU 2 0 3 5 OK-7
8 Konnenmuy coBpeMeHHOM OMOIOTHI 2 0 3 5 OK-7
9 OCHOBBI COBPEMEHHON KOCMOJIOTHH 2 0 3 5 OK-7
Hroro 3a cemectp 18 18 36 72
Hroro 18 18 36 72

5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopeprkaHue pa3ienaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6mura 5.2 — ConeprkaHue pa3faesoB JUCHUIUIAH (IO JICKIHSIM)

3 z S
g 5 =
= > O
Hazpanus pasnenos ConepxaHue pazenoB JUCHUIUTUHEI (IO JIEKLIUAM) zF &5
= | it
2 o 2
= o
2 ceMecTp
1 BBoaHas yacTe. [Ipenmert u 3amaun qucHUIUIMHBL. Beeobmuit xapak- 2 OK-7
Crpykrypa Tep 3aKOHOB IPUPOABIL. POk eCTeCTBO3HAHUS B HAyKe
€CTECTBEHHOHAYYHOTO U 5)KH3HH, B (pOpMUpOBaHUM NPOPECCHOHATIBHBIX 3HA-
no3Hanus. Mcropus Hull. Ponb pusuku B ectecTBo3HaHUM T eopeTHUECKHI
€CTECTBO3HAHUS U SMITUPUYECKUH ypoBHM uccienoBaHus. OcoOeHHO-
CTH, CPEJICTBA U PE3YIbTAThl HAYYHOI'O ITO3HAHHUS.
MuponoHMMaHNEe U Hay4HbIE JOCTHIKEHUS €CTECTBO-
3HAHUA B aHTUYHOCTH. [ eolieHTpuueckas cucrema
mupa Apuctorens-IItonemes. EctecTBo3Hanue B 3110-
xy Bospoxnenns. Hayunsiit meton u tpyas! ['anuneo
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Tanunes

HUroro

2 MexaHuyeckasi KapTHHA
Mupa

3aKOoH BCEMUPHOTO TAroTeHus. [IpuHIun oTHOCUTENB-
Hoctu "anunes. Kimaccuueckuii 3aKOH CIIOKEHHS CKO-
pocreii. Maepuuanbubie cucteMbl. Tpu 3akoHa Hero-
TOHA. 3aKOoHBI coxpaHeHus. Teopema HétepMexanu-
yeckas MoJenb Muposaanus. Jlemon Jlarutaca. [pun-
UM KJACCHUYECKOro IeTEPMUHU3MA

Hroro

OK-7

3 Konuenuuu CTO n
OTO

OnbiT Maiikenscona-Mopiu. [TocTynarel cienuanb-
HOM T€OpHH OTHOCUTENBHOCTH DifHITelHA. [Ipeod-
pasoBanus koopauHat JlopeHua . JIopeHeBo cokpa-
mieHne IIuHbI [IpoMexxyToK BpeMeHH MexX Ty COOBI-
TUAMH PeATUBUCTCKHI 3aKOH CIIOKEHUS CKOPOCTEH
PenstuBucTCcKnii NMITylIbC. PEIsSTUBHCTCKOE BBIpaKe-
HUE JUIsl 3HEpruu. B3anMocCBs3b MacChl U SHEPTUHU-
Heunepunaneubie cuctemsl orcuéra. CHUIIbI HHEPLINH.
entpobexxnas cuna naepiuu. Cuna Kopuonuca.
Ocob6ennoctu cun unepruullonsitue o6 od1ei Teo-
pUU OTHOCHUTEIBHOCTU. YeThIpEXMEpPHOE MpPO-
CTpaHCTBO-BpeMs. [[pUHIIUIT SKBUBAJIEHTHOCTHU. BbI-
BoJIbI M mipenckazanus OTO

Hroro

OK-7

4 Konuenuuu
MOJICKYJISIPHOU (DU3UKH U
TEPMOJIUHAMUKHI

OCHOBHBIE MOJ0XKEHUS MOJIEKYJISIPHO-KHHETHYECKUX
npeacraBieHuil. CTaTUCTUYECKUI U TEPMOAMHAMUYE-
CKMM ITOAXOJ K U3YYEHHUIO CBOMCTB MaKpOCKOIIUYe-
ckux cucreM. IlepBoe Havano TepmoauHaMuku. Bro-
poe Haudano TepMoauHaMUKu. [IpuHumn Bo3pactanus
sHTponuu. CyIIHOCTh IPOOJIEMBI TEIUIOBOM CMEpPTH
Bcenennoii TeruioBble ABUraTeIn U OXpaHa OKpyKa-
FOILEH cpebl

Hroro

OK-7

5 DnexkTpoMarHuTHas
KapTHUHA MUpPA

DNIeKTpUYECKUH 3apsil. DNEKTPOMArHUTHOE MOJIE.
Cytb 4-x ypaBHeHUll MakcBeiia, BEIPaKaroLUIUX TEO-
PHIO 3JIEKTPOMArHUTHOTO MOJIS. DIEKTPOMAarHUTHBIE
BoJiHBI. KoHIlenIuu BOTHOBOM ONTHKH. JlocTOMHCTBA
Y HEJJOCTATKH 3JIEKTPOMAarHUTHON KApTUHBI MHPA.

HUroro

OK-7

6 CoBpemeHHas
C€CTCCTBCHHOHAaYYHaA
KapTHHA MHUpa

3aKoHbI TEII0BOro u3nydeHus. CyTb «ynpTpaduosne-
TOoBOM KatacTpods». ['unotesa [lnanka. @opmyna
[Tnanka. CBoiicTBa (poToHOB. BoHOBBIE CBOIICTBA Ya-
ctutl. Bonusl ne bpoiinsg Onsitel [[3BHccona u Jxep-
Mepa KopryckynspHO-BOIHOBOH Ayaliu3M U €ro Qpu-
3udeckas narepnperanus. CMBICI U CBOKWCTBA BOJIHO-
Boif ricu — pynkuu (¥ - pynkuun). Ypasuenue Hlpe-
nuHrepa. CoOcTBeHHbIE 3HaUeHUs SHeprun. Kpanro-
Bble uncna. [fpunnun 3anpera [laymu. KauectBeHHas
MO/IEJIb aTOMa BOAOPOJa. DHEPTETUYECKHUE 30HBI B
kpuctamax. [lostue Merania, NOIyIpOBOJIHUKA U
nuanexktpuka. I [puanun HeonpeaeneHHocty [ 'erzeH-

OK-7
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oepra. [IpoTOHHO-HEHTPOHHASI MOJICNIb CTPOCHUS
snpa. CuiibHOe 0OMEHHOE B3aMO/ICHCTBUE HYKIIOHOB
B siipe. CocTaB paguoakTUBHOTO u3nydeHus. Ciaboe
JIETITOHHOE B3aUMOJICUCTBUE. DIeMEHTapHbIC YaCTH-
ubl. KBapkuYetsipe Bu1a B3aUMOJICHCTBUSA, CYIIIE-
CTBYIOIIUE B IPUPOJIC

Htoro

7 Konnenmmu
COBPEMEHHON XUMUU

XHWMHYECKUH JIEMEHT. 3aKOH COXPaHEHHsI MACChI ITPU
XUMHUYECKHX PEAKIUAX. 3AKOH KPATHBIX OTHOLLIEHUH.
[Iepnonnueckuil 3ak0H XUMHUYECKUX 311eMeHTOB J[. 1.
Menneneesa [Toreniman 'n66ca n KOHCTaHTa paBHO-
BECHUS XUMHUYECKON peakinu.OpraHndeckast XUMHs.
Teopus xummuueckoro crpoenus semects A. M. by-
Tieposa. [lomumepsl, 6nonoaumepsl. HoBbie xumuue-
CKHE BEILECTBA U MaTepUabl

OK-7

Hroro

8 Konremnmn
COBPEMEHHOM OHOJIOTHH

Knerounas reopus. I'ensl, IHK, xpomocomsr, PHK
Tpu ocHOBHBIX (haKTOpa IBOMIOIUH OPraHUIECKOTO
mupa 3emin o [lapsuny. buocdepa Yenosek kak
yacTh Onocdepsl 1 KocMoca. buotexHonoruu u oyy-
miee yenoBevyectsa. Hoocdepa

OK-7

Htoro

9 OCHOBBI COBPEMEHHOMN
KOCMOJIOTUH!

KocMmonoruueckas monens Beenennoid, pazpaboran-
Hast A. A. ®punmanoM. Atmocdepa, runpocdepa u
nutocdepa 3emin. BHyTpeHHee cTpoeHne 3eMiu.
MarnutHoe nosue 3emiu. [1naHeTsl 3eMHOM TpyIIIbL.
[lnanetsi-rurantbl COTHEYHON CUCTEMBI U UX CITYT-
Huku. «Hamay ['anaktuka. 3Be3/1Hast S3BOMIOIUSI.
Crpykrypa Beenennoit. )Kuznb u pazym Bo Beenen-
HOM

OK-7

Hroro

2

Hroro 3a cemectp

18

5.3. Paznenbl AMCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00ECTICUMBAOIIMMU (TTPEABIAYIIMMA) H
obecrnieunBaeMbIMU (MTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3aenbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HanMeHnoBaHue TUCIUILINH

Ne paznenoB qaHHON AUCUMIUIHHBL, 17151 KOTOPBIX HEOOXOAUMO U3yYCHHE
00ecIIeunBarOUIMX U 00eCIEYNBAEMBIX TUCHMUITINH

1 2 3 4 5 6 7 8
[IpenmecTByronme JuCUUILIMHBI
1 MaremaTuka + + + + + + + +
[Tocnenyromye TUCHUTIITUHBI
1 be3omacHOCTh KU3HEAES - . N n n N + N N
TEeITLHOCTH
2 Kynbryposorus + + + + + + + +
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

TN

§ Bunnl zanstuit

: .

5 =l =

5 < g S @DOopMBI KOHTPOJIA

: .

3 = S 3

~ = O

OK-7 + + + KonTponsnas padota, 3ammura ot1-
gyeta, OT4eT no 1abopaTtopHOii
pabote, 3aueT, TecT
6. IuTepakTUBHBIE MeTOABI M (POPMBI OPraHU3ANMNYN 00yUEHUS
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padoT

A Y =
I -
3 ==
Z > 5
Ha3zBanus pazznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 5 &5
- 2 <
> o =
a e g
= o
2 ceMecTp
2 Mexannyeckas kapTuHa | KuHemaTnka paBHOYCKOPEHHOT'O BpaIlleHUs 6 OK-7
MHupa Hroro 6
4 Konuenmuu Nzyuenue pacnpenenenus Makcsemia 4 OK-7
MOJIEKYIISIPHOM (hU3HKH U Vitoro 4
TEPMOTMHAMUKHA
5 DnexTpomarHuTHas N3yyenue 351eKTpoCTaTHYECKOro Mo 4 OK-7
KapTUHA MUpa Wroro 4
6 CoBpemeHHast N3yuenue unTepdepeHu J1a3epHoro U3nyyeHus 4 OK-7
€CTECTBEHHOHAYYHas Wroro 4
KapTHHA MHpa
Hroro 3a cemectp 18

8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
He npenycmorpeno PVYII.

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIIMH TPEICTaBICHbI B
tabmure 9.1.
Tabmua 9.1 — Buasl caMoCTOSTENIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

= =
S s 2
A3BAHUS PA3/IETOB BHIBI CAMOCTOATENBHON | o =
t P - &5 ®dopMbI KOHTPOJIS
paboThI 9 =
S S
o Q2
= Sl
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2 ceMecTp

1 BBoiHas 4acTsb.
Crpykrypa
€CTECTBEHHOHAYYHOT'O
no3Hanus. cropust
€CTCCTBO3HAHMS

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

Hroro

OK-7

3auet, KonTponbsHas pabo-
Ta, TecT

2 Mexanuveckasi KapTHHa
Mupa

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

[TonroroBka k maboparop-
HBIM paboTam

OdopmiieHre 0TIETOB TIO
nabopaTopHbIM paboTam

[ToaroroBka K KOHTPOJIb-
HBIM paboTam

Htoro

OK-7

3augeT, 3amuTa 0T4YCTA,
Kontponsnas padora, OT-
4eT 1o JabopaTopHOi pa-
oote, Tect

3 Koruenunu CTO n
OTO

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuana

[ToaroroBka Kk KOHTPOJIIb-
HBIM paboTam

Hroro

OK-7

3auet, KonTponbsHas pabo-
Ta, TecT

4 Kourenmun
MOJICKYJISIpHON (DU3UKH U
TEPMOIUHAMUKHI

[IpopaboTka JIeKIMOHHOTO
Mmarepuana

[TonroroBka k maboparop-
HBIM paboTam

OdopmiteHre 0TIETOB TIO
nabopaTopHbIM paboTam

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

Htoro

OK-7

3ageT, 3ammuTa 0T4YCTA,
KontponsHnas padora, OT-
4eT 1o JabopaTopHOi pa-
oote, Tect

5 DneKTpoMarHuTHas
KapTHUHA MUpa

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuana

[ToaroroBka k 1aboparop-
HBIM paboTam

OdopmiieHre 0T4ETOB 1O
nabopaTopHbIM paboTam

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Htoro

OK-7

3ayeT, 3amuTa 0T4YCTA,
Kontponsnas padora, OT-
4eT 10 J1JabopaTopHOil pa-
oote, Tect

6 CoBpemeHHas
€CTECTBEHHOHAyYHAs
KapTHHA MUpa

[IpopaboTka JTeKIIHOHHOTO
Marepuaia

[ToaroroBka k 1aboparop-
HBIM paboTam

OdopmiieHrE 0TYETOB T10
JabopaToOpHBIM paboTam

OK-7

3aderT, 3ammTa OTUETA,
KonTposnbhas pabota, OT-
4eT 1o JabopaTopHOi pa-
oote, Tect
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IToaroroBka K KOHTPOJIb-
HBIM paboTam

Htoro

7 Konnenmmu
COBPEMEHHON XUMUU

[IpopaboTka I1eKIIHOHHOTO
Marepuaia

[ToaroroBka K KOHTPOJIb-
HBIM paboTam

Htoro

OK-7

3aueT, KonTponbHas pabo-
Ta, TecT

8 Konremnmn
COBPEMEHHOM OMOJIOTHHI

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuana

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

OK-7

3auet, KontponbsHas pabo-
Ta, TecT

9 OCHOBBI COBPEMEHHOM
KOCMOJIOTHH

[IpopaboTka JIeKIIMOHHOTO
Marepuana

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

OK-7

3aueT, Kontposbnas pabo-
Ta, TecT

Hroro 3a cemectp

36

Hrtoro

36

10. KypcoBoii npoekT / kypcoBasi padota

He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHN YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banabHble OLEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH IS JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbI
N MakcumanbHbIN MaxkcuManbHBIN
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuon
NEeSATENbHOCTH Mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
3amura oTUeTa 5 5 5 15
KonTpomnsnas padota 15 15 20 50
OTuet no nabopaTopHOii 5 5 5 15
pabote
Tect 5 5 10 20
Hrtoro makcumyM 3a nepu- 30 30 40 100
on
Hapacraromum ntorom 30 60 100 100
11.2. IlepecyeT 0aJ/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJbHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIIEHKY

HroroBas cymma 6aios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74
6569 D (ynoBnerBopuUTEIBbHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraerio)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. KoxeBuukoB, H.M. KoHienuuu COBpeMEHHOTO €CTECTBO3HAHUS [DJIEKTPOHHBIN pecypc] :
yaeoHoe nmocooue / H.M. KoxkeBHuKOB. — DnektpoH. gan. — Cankr-IletepOypr : Jlans, 2016. — 384 c.
— Pexxum moctyma: https://e.lanbook.com/book/71787. — 3ari. ¢ skpaHa. [DneKTpoHHBIN pecypc] - Pe-
)KUM Joctyna: https://e.lanbook.com/book/71787 (nara obpamenus: 28.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. KoHmenmuu coBpeMEHHOTO e€CcTeCTBO3HaHUsA: YdeOHoe mocobue / BoeBoguna O. B. - 2015.
206 c. [DnexTpoHHBIA pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/6124 (mata obparie-
Hus: 28.06.2018).

12.3. YueOHO-MeTOANUECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKHe MOCOOUus

1. KonHnenmuu cOBpEMEHHOTO €CTECTBO3HAHUS: MeToaMYeCKHe yKa3aHus 10 J1abopaTOpPHBIM pa-
6oram / Bypnosunua B. A., iBanosa E. B., Knmumos A. C., Menouuk A. B., Opnosckas JI. B. - 2018. 51
c. [Dnmextponnslii pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/8068 (mata oGpamieHus:
28.06.2018).

2. KoHuenmmm coBpeMeHHOTO €CTECTBO3HAHMS: MeTOMUeCKe YKa3aHUs M0 CaMOCTOSTEIHHON
pabore / BoeBoauna O. B., MenoBuuk A. B. - 2018. 27 c. [DnexkTtpoHHBIN pecypc] - Pexum mocTyma:
https://edu.tusur.ru/publications/8097 (mara oopamenus: 28.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJIN/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

J1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hOpMeE IEKTPOHHOI'O IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:

- B (hOpMeE INIEKTPOHHOIO IOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:
- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. Tlpu u3yyeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCI0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cuUCTeMBl, K  kotoppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TEXHHYECKOe o0ecneyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIJIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUECTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbio. MMeroTes
JI€MOHCTpalMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMS, 00eCcIeunBaroIIie TEeMaTHIeCKUEe Uil -
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecriedeHne J1JIs J1adopaToOpHbIX padoT
JlaGoparopus 271€KTpHUYeCcTBa U MarHeTU3Ma
yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI IPAKTUYECKOro TUIA, ydeOHas ayauTopus JUis Ipo-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA
634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 219 ayn.
Onucanue uMerouierocs 000pya0BaHuUs:
- JJabopaTtopHbIil MakeT «NEeKTpUYECTBO U MarHeTu3M» (12 1mit.);
- [lepconanbHbIil KoMIbtoTep (12 1IT.);
- Konrposnnep uzmepennii (12 wr.);
- locka Genas 11 IMCbMa MapKepOM;
- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;
- Pabouee mecTo mpemnoaBaress.
ITporpaMMHoO€e obecrieueHue:
ASIMEC
LibreOftice
Microsoft Windows 7 Pro
Pacuer norpemHocTei pusnueckux n3MepeHui

JlaGopaTopust 1a3epHOM ONTUKH

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, ydeOHas ayaAuTOpus Ui PO -
BEJICHUS 3aHATHH JJa0OPATOPHOTO THUIIA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 235 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- 'enuoneoHoBHIH Ha3ep (8 mT.);

- OnTHyueckasi CKaMbsl C PUHAJISKHOCTIMH (8 IIIT.);

- Kommnekr cnennanuzupoBanHol yueOHoO# mebenu;

- Pabouee mecTo npenomaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

JlaGopatopusi MEXaHUKH ¥ MOJICKYJIIPHON (DU3UKU

yueOHasi ayTUuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayaAuTopus Ui Mpo-
BEJICHUS 3aHITHUH JIAOOPATOPHOTO THUTIA

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuna, n. 74, 232 ay.
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Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- Jlabopatopubie Maketbl: «MonekymsipHas ¢usuka» (10 mrT.), «Mastauk Ob6epoekay» (10 miT.),
«Mamna AtByna» (3 mrT.), «MoMeHT uHepuum» (4 mir.);

- [lepconanbHbiil komnetotep (10 mT.);

- Konrponnep uzmepennii (10 mwr.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacder morpemnHocTe# Gu3MUESCKUX H3MEPEHUI

13.1.3. MaTrepuajibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CaMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl MCTONB3YIOTCA y4eOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmebeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecreunBalT AOCTYI B JIEKTPOHHYIO HH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OeceueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYE€HHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOIB30BAHUEM CPEICTB 00yUEHHS OOILEro U CIelnaIbHOTO Ha3HAYEHUSI.

[Tpu 3aHATHAX ¢ OOYUAIOLMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHKE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB MMpuema/mepesa-
4yi y4yeOHOM nHPOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 11 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00Yy4YAIOIIUMUCS ¢ HAPYLIEHUSIMH OIOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCS aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUK U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHON MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

1. KakoMy npuHLHMIY HAy4HOTrO IMO3HAHUS COOTBETCTBYET IpOLEAypa, MMEIoLas pe3yabTaToM
YCTaHOBJICHHE JIOKHOCTH BBICKa3aHHOM T'MIIOTE3bI MyTEM SMIIMPHUUYECKON POBEPKU HA COOTBETCTBHE IKC-
NePUMEHTAJIBHBIM JaHHBIM HIIM TEOPETUYECKOW MPOBEPKU HA COOTBETCTBHE MPUHATHIM B HAYIHOM CO00-
mecTBe GyHAaMEHTAIBHBIM TEOPUAM?

a) Bepu(puKauu

0) COOTBETCTBUS

B) JOTIOJTHUTEIBHOCTH

r) anbcudukaum

2. JIeMOKpUT mojarai, yTo 3emJisi, BO31yX, BoJla — BCE BOKPYT — 3TO CMECh Pa3jIMYHbIX aTOMOB.

Kaxkoit ¢popme HayyHOTO 3HaAHUS COOTBETCTBYET JaHHBIN pumep?

a) Hay4yHbIN (aKT

0) 3aKOH

B) TUIIOTE3a

I') Teopus

3. ComHIle sABISIETCA IEHTPATBLHBIM HEOSCHBIM TEJIOM, BOKPYT KOTOPOTO o0OpariaeTcs 3eMiis U JIpy-
T'H€ [UIaHEeTHI.

Kto aBTOp HCcnenoBaTenbCKoi mporpaMMbl (KOHLIETIIIUH ), BKJIIOUYAIOIIEH JaHHOE MOJI0KEHHE?

a) PEeBHETPEUECKUI MBICIUTENb APUCTOTENb

0) rpeueckuit actponom Knasmuit [1Tonemeit

B) JpeBHErpedeckuii actponoM Apuctapx Camocckuit

I) aHITIMCKUi pu3uK, MexaHuk u actpoHoM Mcaak Heroton

4. Yro yTBepKaaeT 3aKOH BCEMUPHOT'O TATOTEHUS ?

a) BCsKasg MaTepualibHasi TOUKa (TEJI0) COXPaHAET COCTOSHUE MOKOS MM PABHOMEPHOTO MPSIMOJIH-
HEIHOTo JBMKEHHS JI0 TE€X IOp, MOKa BO3IACUCTBUE CO CTOPOHBI JAPYIHX TEJN HE 3acTaBUT €€ (ero) u3mMe-
HUTB 3TO COCTOSTHHE

0) B MHEpLMAIBbHON CHCTEME OTCYETa YCKOPEHHE Tea MPsIMO MPONOPILMOHATEHO BEKTOPHOU CyM-
Me BCeX JeHCTBYIONIMX Ha TEJIO CHJI U 00paTHO MPOMNOPIMOHATIBHO Macce Tea

B) Tella JEHCTBYIOT JIpYr Ha JIpyra ¢ CHJIaMH, paBHBIMHU [0 MOAYJIO U MPOTHUBOIOJIOKHBIMU 10
HaIpaBJICHUIO

I') ZIBa TeJa NPUTATUBAIOTCS JIPYT K JPYTY € CHIIOH, KOTOpas MPSMO MPOIOPIHOHAIbHA IPOU3BeEIe-
HUIO MacC 3TUX TeJl ¥ 00paTHO MPONOPIIMOHAIIFHA KBAIPATy PACCTOSHHS MEXTy HUMH

5. Kakoe mnonoxeHue He SBIAETCS XapaKTepHOH OCOOCHHOCTbIO MEXAHHCTUYECKOM KapTHHBI
mupa?

a) Bce MEXaHWYECKHUe MPOLECChl MOAYMHAIOTCS PUHIMITY UHAECTEPMUHU3MA

0) IPOCTPAHCTBO M BpeMsi HUKAK He CBS3aHBI C IPUCYTCTBUEM U JIBKCHHUEM MaTePUAIbHBIX TEI

B) JICHCTBUS U CUT'HAJIBI MOTYT I€PEaBaThCsl B IIYCTOM IIPOCTPAHCTBE MTHOBEHHO

T') Bce OPMBI IBMYKEHUSI MOJKHO CBECTH K MEXaHUUECKOMY JIBHKECHHIO

6. Kak cornmacHo MexaHMUeCKoi KapTUHE MUPa MEHSIOTCS IPOCTPAHCTBEHHBIE Pa3Mephl Tejla ¢ po-
CTOM CKOPOCTH €T0 JBHUKEHUs?

a) COKpAIIIAl0TCSl BO BCEX HANpaBJICHUIX

0) coKpamaTcs B HAMPABICHUN JBUKEHUS

B) OCTAIOTCSI HEU3MEHHBIMH, KaK Obl TaM HH JBUTaJ0Ch MaTe€pUaIbHOE TEJI0

I') YBEITMYMBAIOTCS BO BCEX HANPABJICHUAX

7. Kakoii ¢axT, COriacHO TEOPUHU OTHOCUTEIBLHOCTH, MOXKET U3MEHUTHCS IPU MEPEX0ie OT OIHOM
CHCTEMBI OTCYETa K JPYron?

a) KBaHT cBeTa — (POTOH, UCHYLIEHHBIH J1azepoM B saboparopun TYCVYPa, nBuxercs co ckopo-
cTh10 299 792 458 M/ ¢

0) TaMmoyka 3aropesuach Mocje MOBOPOTa BBIKIIOUATEIS
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B) KapJicoH Bieren B OKHO Iociie TOro, kKak Maiibliil €ro OTKpbLI

r) Tomb Bmamaet B O0Ob B 68 kM ceBepHee T. Tomcka

8. Kakoe u3 4etbipex (yHIaMEHTAIBHBIX B3aUMOJICHCTBHI OTBEYAET 32 YCTOWYMBOCTH ATOMHBIX
sanep?

a) CHJIbHOE

0) rpaBUTAIIMOHHOE

B) 2JIEKTPOMAarHUTHOE

r) cmaboe

9. Kakast ¢pusnyeckasi BeTU4MHa, HUKOT/IA HE YOBIBAIOIAsl B 3aMKHYTON CHUCTEME, SIBISIETCS MEPOM
xaoca, Oecropsiika U OTCYTCTBHsI CTPYKTYPHOCTH B cucTeMe?

a) TemioTa

0) pabora

B) SHTPOINHUS

T') BHYTPCHHSISI DHEPTUS

10. OguHakoBbIe KonudyecTBa yucToro kpemuesema (SiO2) npu atMmocepHOM JaBICHUH HAXOJT-
Csl B Pa3HBIX COCTOSHUSIX — Mapa, paciiaBa, KpUCTAJJIOB TOPHOTO XpycTalis U KBapiieBoro crekia. Kakoe
U3 HUX 00J1a/1aeT caMOoi HU3KOHM SHTpomuei?

a) map Si02

0) pacmas Si02

B) KBapII€BOE CTEKJIO

I') TOPHBIN XpYyCTalb

11. B xakoii kapTMHE MHpa BO3HHKJIO MPEACTaBICHUE O (PU3NYECKOM I0JI€ KaK MaTepHaIbHOM
are’Te, OCYIIECTBIISIIOLIEM NIepeiady B3auMOICHCTBUI?

a) ApHUCTOTENeBOM

0) COBpeMEHHOI

B) DJICKTPOMArHUTHOM

r) Hp10TOHOBCKOW MEeXaHM4ECKOM

12. IToueMy rpaBUTALMS UTPAET OMPEACIISIONIYIO POJIb B CTPYKTYpE U 3BOIIOIMU BeeneHHoid, a He
AJIEKTPOMArHUTHOE B3aUMOJIEHCTBUE, KOTOPOE HA MHOT'O MOPSAKOB CHJIBHEE TPAaBUTALMOHHOTO?

a) cujia MPUTSHKEHUS HEMOJBMXKHBIX NMPOTHUBOIOJIOXKHO 3apsKEHHBIX TeNl CrajaeT Ha OONBIIMX
PacCTOSHUAX CTETIEHHBIM 00pa30M — 10 3aKOHY 00paTHOTO KBajpara

0) 2JIEKTPOMarHUTHOE B3aUMOJAEHCTBHE OCYILIECTBISETCS Yepe3 AIEKTPOMAarHUTHOE I10JIe, KBAaHThI
KOTOPOT0 — (DOTOHBI — SIBJISIFOTCS EPEHOCYMKAMU HJICKTPOMAarHUTHOT'O B3aUMOACHCTBHS

B) MMEET MECTO 3JIeKTpHUYecKas HEHTpaIbHOCTh MAaTepUH, TO €CTh HaJU4Me B KakJIoW oOnactu
BceneHHoI ¢ BBICOKOH CTENEHBIO TOYHOCTH PABHOTO KOJMUYECTBA MOJOKUTEIBHBIX M OTPULIATETIBHBIX 3a-
psI0B

T) cijia OTTaJKUBAHUS HEMOJBIKHBIX OJHOMMEHHO 3apsHKCHHBIX TeJ CIajaeT Ha OONBIIHMX pac-
CTOSIHHSIX CTETICHHBIM 00pa3oM — 10 3aKOHY 0OpaTHOTO KBajpara

13. K10 13 yueHBIX TEOPETUUECKH NPECKA3a] HAIMYME PETUKTOBOIO M3IY4eHMs! (TEMIOBOIO U3-
JTydeHust MoJiosior BeenenHnoit)?

a) Anekcanap Anekcanposud Opuaman

0) AnbOepT DUHIITEHH

B) PoGept Yuncon u Apno Ilensuac

r) ['eopruii AuToHOBUY ["amoB

14. Kakoii TepMHH HE MCHOJIB3YIOT Ui 0003HAUCHHS KOCMHUYECKOro 00BEKTa, BO3HUKAIOIETO B
pe3ysabTaTe TPaBUTAIMIOHHOTO KOJIJIarica MACCHUBHBIX Tel M OOJIaJJaloIIero CBEpXMOIIHBIM I'PaBUTALMOH-
HBIM 1oJIeM?

a) yepHas JpIpa

0) 6enas apIpa

B) KoJutarcap

T') 3aCThIBIIAs 3B€3/1a

15. B ucropun eCTeCTBO3HAHMSI U3BECTHBI JBE OCHOBHBIE KOHKYPHUPOBABIIIHE MEXIYy COOOI KOH-
HENIUN — KOPITyCKYJISIpHAsi, COTJIACHO KOTOPOM MaTepwisi IMEET TUCKPETHYIO CTPYKTYPY, U KOHTUHYAIIb-
Hasl, B paMKax KOTOPOH MaTepusi CYUTACTCSI He-TIPEPHIBHON M OECKOHEUYHO Jenumoit. Kakast n3 HuX mpuHsi-
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Ta B HacToOsIIee Bpemsi?

a) MPUHATA KOPIYCKYJISipHAsi KOHLIETIUS, a KOHTUHYalIbHasi OTBEPrHyTa KaK COBEPIIEHHO HECO-
CTOSITENIbHAS

0) mpuHATAa KOHTHHYyaJIbHas KOHUEMIMs, a KOPIYCKYJIsApHas OTBEprHyTa Kak COBEPIIEHHO HECO-
CTOSITENIbHAS

B) U KOPITYCKYJISIpHAs M KOHTHHYaJIbHAsl KOHIEIIMH TPU3HAHBI B3aUMOJIOTIOHSAIOIIUMHU U TPUHS -
TBI

I) U KOPIYCKYJIApHasi, U KOHTHUHYaJIbHass KOHLEMIUU OTBEPrHYTHI B MOJIb3Y COBEPILIEHHO HOBOM
KOHIICTILIAY

16. Kakue 3KkcriepuMeHTaIbHO YCTaHOBJICHHBIE 3aKOHBI MTOATBEPAMIH MPEOI0KEHUE O HATUUUU
y CBETa KBAaHTOBBIX (KOPIYCKYJISIPHBIX) CBOMCTB?

a) uHTepdepeHnnn cBeTa (SIBJIICHUS, MPUBOMASAIIECTO K IMEepepaclpeieICHUIO0 AIEKTPOMAarHUTHOM
SHEPrUH B IPOCTPAHCTBE)

0) mudpakiuu cBeTa (SIBICHUS, CBI3aHHOTO C OTHOAHUEM CBETOM IMPEMSATCTBHM, C MPOHUKHOBEHH -
€M cBeTa B 00J1aCTh T€OMETPUYECKOI TEHH)

B) OTpa)XEHUs U MPEJIOMJICHHsI CBeTa (SBJICHUS U3MEHEHUs HalpaBJeHHs CBETOBBIX JIyuel Ha rpa-
HUIIE TIepexo/ia U3 OJHOM Cpeibl B APYTYIO)

r) hoTorddekra (McmycKaHUS SJIEKTPOHOB BEIIECTBOM O] JeHCTBUEM (DOTOHOB — KBAaHTOB DJICK -
TPOMArHUTHOTO M3ITY4CHUS)

17. XuMHUYECKHI1 3EMEHT — 3TO COBOKYIMHOCTh aTOMOB OJHOTrO BHJa. YTO OIMHAKOBO IJIsI BCEX
aTOMOB OZIHOTO XMMUYECKOT0 dJIeMeHTa?

a) MaccoBO€ YHUCJIO

0) 4KMCIIO HYKJIOHOB B aTOMHOM SI/Ipe

B) UKCJIO IPOTOHOB B aTOMHOM sI/Ipe

T') YUCIIO HEUTPOHOB B aTOMHOM SI/IpE

18. Kakum oOpa3om Bo BceneHHOM 00pa3oBaivch XUMHUYECKHAE JIEMEHTHI, 00Jiee TsHKEIbIe, YeM
BOJIOPOJI U TeJIMH, HO JIO TPYIIIBI kKeJe3a?

a) MPU B3pbIBaX CBEPXHOBBIX 3BE3]]

0) B X0/Ie XMMUYECKHUX PEaKIIHid B HEApaX HOPMAaJIbHBIX 3BE3]T

B) B X0JIe TEPMOSJICPHBIX PEaKIuil B HEApax HOPMAJIbHBIX 3BE3]]

I') B IepBbIE MOMEHTHI CYIIECTBOBaHUS BceneHHo, Garomapsi BBICOKOM Temmeparype

19. Kakum o6pa3om Bo BceneHHOM 00pa3oBaivCh XUMHUYECKHAE JIEMEHTHI, 00Jiee TsHKEIbIe, YeM
xKene3o?

a) MPU B3pbIBaX CBEPXHOBBIX 3BE3]

0) B X0/Ie XMMHYECKUX PEaKIIHid B HEApaxX HOPMAaJIbHBIX 3BE3]T

B) B X0JIe TEPMOSJICPHBIX PeaKkuii B HeApax HOPMAJIbHBIX 3BE3]]

I') B IepBbIE MOMEHTHI CYIIECTBOBaHUS BceneHHo, Garomapsi BBICOKOM Temmeparype

20. K xakomy THMy, Mo KiacCU(UKAIIMU TaTaKTUK, TpeaaoxkeH-Hol DasuHoMm [laysmiom Xa66-
JIOM, IPUHAJIEKUT Haa [ anaktuka Mneunsii [TyTs?

a) JUTUITHIECKOMY

0) kpaOoBHIHOMY

B) CIIUPAJIbHOMY

T') IMH3000pa3HOMY

21. Yo sBAsIETCSA MPUYMHON PACIIMPEHHUsI TUTOIIAIA ITYCTHIHb B Orocdepe?

a) UCTpeOIICHNE YETIOBEKOM JIECOB

0) HaKOIUJICHUE YTJIEKKUCIIOTO Ta3a B aTMocdepe

B) paciIupeHue OMOTHUECKUX CBS3EH OPraHU3MOB

') 00eTHeHHE TOYB MUHEPAILHBIMU BEIIECTBAMH

22. Yemy B MacmiTabe reoIoTHYecKOro BpeMeH! MPUHAICKHUT pelaromas poiik B mpeodpa3opa-
HUU COJTHEYHOU PHEPTHH B SHEPTUI0 XMMHYECKHUX CBSA3€H, a HEOPraHWYECKUX BEIIECTB B OpraHUYECKHe

a) )KUBOMY BEIIECTBY

0) armocdepe

B) BOJIE

T') IOYBE
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23. YTO CBUAETENLCTBYET O €ANHCTBE BCETO OPraHNYECKOro MUpa ?

a) B3aUMOCBSI3b OPTraHU3MOB U CPEJIbI

0) mpHUCTIOCOOICHHOCTH OPTAHU3MOB K CpeJie

B) KJIETOYHOE CTPOEHHE OPTraHW3MOB PACTEHUM, ’KUBOTHBIX, TPHOOB U OaKTepuid

I') KpyrOBOPOT BEIIECTB

24. bruonoruyeckuii perpecc BEAET K UICUE3HOBEHUIO BUIa. B uem B HacTosiiiee BpeMsl 3aKI04aeT-
Csl IIIaBHAs! MPUYMHA OMOJIOTUYECKOTO perpecca MHOTHUX BHJIOB (CJIIOHBI, HOCOPOTH, Oenble MeaBeH)?

a) yBEIMYEHUE YNCICHHOCTU XUIITHUKOB

0) X0351iCTBEHHAs ACSITEILHOCTh YEIOBEKa

B) U3MEHEHHE penbeda

r') U3MEHEHHUE KJIUMaTa

25. KakoBa poib BepXHei rpaHullbl Onoc(epbl — 030HOBOTO CJIOSI B COXPAaHEHUH KM3HU Ha 3emuie?

a) morJioniaeT nHppaKpacHoe U3TyUeHHE

0) mpeaoTBpaIiaeT UCapeHUe BOIbI U3 aTMOCHEPHI

B) MOTJIONIAET IMOEIBHOE ISl BCETO KHUBOT'O YALTPA(PHOIETOBOE U3TyUCHHE

T') IpeI0TBpallaeT METEOPUTHBIE JOXKIN

26. Kakoe nosyio)keHue, Kacaroluecs: 3aKOHOMEPHOCTEN CaMOOpraHU3aluu SIBJIIETCS HEBEPHBIM?

a) yTpaTa yCTOMYMBOCTH 0 MEPE MPUOIMIKEHUS K TOUKe OM(ypKAIMK MPOSIBISIETCS B POCTE aM-
TUTMTY/IBl ¥ BPEMEHU CYIIECTBOBAHUS (DIYKTyalHii — CydaifHBIX OTKJIOHEHUH CUCTEMBI OT HOPMBI

0) HampaBJICHUE BBIXO/Aa CUCTEMBI U3 TOUKHA OMQYpPKAIMK OTPEEIISETCS HEMPEACKa3yeMOn UTrpoi
¢uyKTyanuit; Io3TOMy TOUYHOE IMpecKa3zaHue OyIyIIero pa3BUBAIOLICHCS CUCTEMbI Ha IEPUO/I, BKIIIOYAIO-
U XOTS ObI OZHY TOUKY OM(ypKaIuu, HEBO3MOXHO B MPUHIIUATIC

B) TOCJE MPOXOXKACHUS CUCTEMOW TOYKM OudypKanuu (GayKkTyaruu cTaOHIU3UPYIOTCS U CTAHO-
BATCSI DJIEMEHTAMH BO3HUKAIOIIEH YyIOPSAIOYEHHON JUCCUIIATUBHON CUCTEMBI

') CaMOOPTaHU3AIIHSI BCET/Ia IPOUCXOUT IIJIABHO, TOCTETIEHHO, MEJICHHO

27. Kakoe nmoyIoeHrue He OTHOCHUTCS K MPUHIMIIAM YHUBEPCAILHOTO 3BOJIIOIMOHN3MA?

a) Ha XOJI BCEX IMPOIIeCCOB BO BceneHHO# Hen30eKHO BIUSIOT Cy4aitHbie (pakToOphl; Bce TPOIIEC -
CBI ITPOTEKAIOT B YCIOBUIX HEKOTOPOTO YPOBHS HEOIPENEICHHOCTH

0) Bcenennast MOXeT CyIIECTBOBATH JIHIIb B PA3BUTHI

B) HacTosIee U Oyayliee 3aBUCST OT MPOLUIOTo, HO HE MPEeIONPEAesaoTC UM

T') peodagaroniei TeHACHIIMEH BO BCEX MUPOBBIX MPOLIECCaX SIBISCTCS TEHACHIINS K JIerpaIarim
U POCTY SHTPOIHH

14.1.2. TeMmbl KOHTPOJILHBIX padoT
. CTpyKTypa ecTeCTBEHHOHAay4yHOr0 Io3HaHus. VcTopus ecTeCTBO3HAHUSA
. Mexannueckast KapTUHa MUpa
. Kornennunu CTO u OTO
. Konuenuuu monexyasipHoil pU3UKU U TEPMOIUHAMUKI
. DIEKTpOMarHuTHas KapTuHa MUpa
. CoBpemMeHHasl ecTeCTBEHHOHAy4YHas KapTHHA MUpa
. KoHuenuum coBpeMeHHOM XuMuu
. Konneniium coBpemenHo# Ononoruu
. OCHOBBI COBPEMEHHOI KOCMOJIOTUU

14.1.3. 3auér

1. YUro sBiseTcss MpeaMeToM M3y4eHUs TUCHMIUIMHBI «KOHLenuu cOBpeMEHHOro €CTeCTBO3HA-
HUA»? 3aueM ryMaHUTapHUsAM HYKHbl €CTECTBEHHOHAYYHbIC 3HAHUSA?

2. MeTozapl Hay4HOrO MO3HAHUS. DMIUPUYECKHE METO/Ibl IIO3HaHUs. TeopeThuecKkue MeTobl Io-
3HaHUS.

3. Uto Takoe Hay4Has KapTHHA Mupa? OyHIaMeHTaIbHbIE BOIPOCH], HA KOTOPBIE 1a€T OTBET Hayd-
Hasi KapTUHA MHpA.

4. IlpencraBneHus o MaTepUH, IBUKEHUU U B3aUMOJICHICTBUN B aHTUYHOM KapTUHE MUpa.

5. IlpexacTaBieHus: O MIPUUYMHHOCTH, 3aKOHOMEPHOCTH M CIIY4alHOCTH B aHTUYHOM KapTUHE MUpA.

6. IlpencraBnenus 06 oOuieM ycTpOHCTBE U IPOUCXOKAECHUN MUPA B aHTUYHOM KapTHHE MUpA.

7. Kak m3MEeHWINCH B3IJIA/IbI YeIOBeKa Ha MUP U Ha caMmoro ce0s B XV Beke? C ueM CBSA3aHO 3TO
17100a71bHO€ U3MEHEHUE B3IIIA0B?

O 01N DN B W~
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8. Kakas Hayka ctana rmaBHoU B nepuog HoBoro Bpemenn? Kakoil BEMUKH PEICTaBUTEND HAYKU
OTKPBUI ATOT MEPUOJ B UCTOPUHU (PU3UKHU U KaKOIH BEMKHI MPEICTaBUTENb HAyKH €r0 3aBEPIINI?

9. ITouemy K1acCUYECKOE €CTECTBO3HAHUE HA3bIBAIOT 3KCIIEPUMEHTAIBHO-MATEMATHYECKUM?

10. Kakoe npeacraBiieHre 0 MUPO3JJaHUH MPUIILIO HA CMEHY aHTHYHOMY MaHTeu3My B HoBoe Bpe-
Mst?

11. Yto Ttakoe renmoneHTpru3M? Maero Kakoro apeBHerpedeckoro yueHoro yepes 1800 et mocie
Hero Bo3poani Huxonait Konepauk?

12. Yem oOBsICHATACH CTPOMHOCTH M YHOPSAIOYCHHOCTh MHUPO3/IaHUS B KJIACCHYECKOM €CTECTBO-
3HaHUU?

13. CopmynupyiiTe 3aKOHBI, KOTOPHIMH OOBSICHSIOTCS BCE SIBJICHUSI MPUPOJBI B MEXAaHHUECKOU
KapTUHE MUpA.

14. Teopema Ommu Hétep. 3akoHBI cOXpaHEHHS.

15. demon Jlamnaca. Konnenuust abcomoTtHOro nerepmunusma. [louemy nayka HoBoro Bpemenu
CUMTaja CBOIO KAPTUHY MHPA B OCHOBHOM 3aKOHYEHHOM?

16. OnbIT MaiikenscoHa—Mopnu U €ro pe3ysabrar.

17. ChopmynupyiTe OCTYNATHI CIICIIHATBHON TEOPHH OTHOCUTEIHHOCTH.

18. TIpeoOpazoBanust JIopeHa u CieCTBUS U3 HUX.

19. 3akoH B3aMMOCBSI3M MacChl U SHEPTHUH.

20. nBapuaHThl crieMaIbHON TEOPUHU OTHOCUTEIILHOCTH.

21. YpaBHeHue BTOporo 3akoHa Hpl0TOHA B HEMHEPLMAIBHON CUCTEME OTCUETA.

22. [lpyHIUI SKBUBAJIEHTHOCTH.

23. Uto Takoe 4eThIPEXMEPHOE MPOCTPAHCTBO-BPEMSI?

24. OcHOBHas Ujesl TEOPUU OTHOCUTENbHOCTH. OCHOBHBIC TpEACKa3aHus 00IIeH TeOprur OTHOCH-
TEJIBbHOCTHU.

25. HabnroneHus, HOATBEPKAAIOIINE CIIPABEVINBOCTh TEOPHHU OTHOCUTEIBHOCTH.

26. UTo Takoe MUKPOCOCTOSIHME U MAKpPOCOCTOSIHUE cUCTeMbl? UTO ycTaHaBIMBAET pacrpesere-
Hue Makcsemna? Uro yctanaBnuBaet pacnpeneieHue bonbumana?

27. llepBoe Havano TEpMOJAUHAMUKHU. BeuHbli 1BUTATENh IEPBOTO poAa — 3T0. . . [loueMy HeBO3-
MOJKHO €0 CO3/1aHue?

28. Haubonee obOmas ¢hopMynmupoBKa BTOPOrOo Hayaia TEPMOJWHAMHKH, MPUHAJICKAIAs aB-
CTpUICKOMY ydeHoMy Jlronsury bosbumany. B ueM 3akirogaercs oTiavdue BTOPOrO Hayajla TEPMOJIUHA-
MHKHU OT IEPBOro?

29. B3auM03aBUCHMOCTb BEJIMYUH TEPMOJUHAMHUYECKON BEPOSITHOCTH COCTOSHUS CUCTEMBI, DH-
TPOIHUH U CTENIEHU YIIOPSIAOYEHHOCTH.

30. C To4KH 3peHHs TEPMOJTMHAMUKN SHTPOIHUSI — 3TO Takast QYHKIHS COCTOSHUS CUCTEMBL. . .

31. Bropoe Hayano TepMoauHaMuKy. BedHsblil ABUTATENh BTOPOTO POia — 3TO YCTPOMCTBO. . . [1o-
4eMy HEBO3MOYXKHO €ro co3/laHue?

32. B 4em cyTh TMNOTE3bI O «TEIIOBOM cMepTH BeenenHoi»? Ee BO3MOXKHBIE OIIPOBEPIKEHUSI.

33. Iloctynarel HepHera u [Tnanka. TpeTbe HaYamo TepMOAMHAMHUKH.

34. Yro 310 Takoe snekrpuueckuil 3apsan? Ilouemy snekTpudecKue 3apsibl B3aUMOJEHCTBYIOT?
Yro siBiIIeTCSA areHTOM, OCYIIECTBIIIONIMM 3TO B3aUMOJIEHCTBUE?

35. Yto Takoe 3MEKTPUUECKHI TOK?

36. [lepBoe ypaBHeHuss MakcBesuia. DNeKTpocTaTuueckoe mnojie nopoxnaaercs. . . Yem? Ero cuiio-
BBIC JINHHH.

37. Bropoe ypaBHeHne MakcBesuia. J[Ba HCTOYHHMKA MEPEMEHHOTO 3JieKTpuueckoro mnois. Cuno-
BbI€ JIMHUY MIEPEMEHHOTO AIEKTPUYECKOTO MOJIA.

38. Tpetbe ypaBHeHre MakcBesia. /[Ba MCTOYHMKAa MAarHUTHOTO TIOJISI.

39. UerBeproe ypaBHeHus: MakcBeiia. CUIOBbIE JTUHUA MarHUTHOTO TOJIS, FO’KHBIE M CEBEPHBIC
MarHuTHbIE 3apsabl B Ipupoje. . . OOHapyKeHbl WK HET?

40. HoBas opma cyiecTBOBaHHUS MaTEpPHH B 3JICKTPOMArHUTHON KapTUHE MHPa 1O CPABHEHHIO C
MEXaHUYECKOM.

41. DNEeKTpUUECKOe TMOJIE 1 MAarHUTHOE T0JI€ — ATO KOMIIOHEHTHI €IUHOTO (hHU3MYECKOrO0 0OBEK-
Ta... Kakoro?

42. TenyoBoe U3Ty4YEeHUE, XaPAKTEPUCTUKHU TEIJIOBOTO U3ITYUEHHUS.
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43. B uem cyTb cuTyauuu «yasTpaduonetoBoii katactpopsi»? Kro n kxakoii Haien u3 Hee BBIXO?

44. KopnyCKyasipHO-BOJTHOBOM Jyayin3M. B kKakux sIBJICHHUSX CBET BeneT ceOs Kak BoiaHA? B kakumx
SIBJICHUSAX CBET BelleT ce0sl Kak MOTOK yacThll?

45. Bonnsl ne bpoitns. duznueckas HHTEpIpETALUs KOPIYCKYISIPHO-BOJHOBOTO Jyaau3ma.

46. Ilpunmun HeonpenenenHocreil ['eiizendepra. [IpencraBnenus o 1eTepMUHUPOBAHHOCTH COOBI-
THUI B MUpE.

47. CMbICTT M CBOWCTBA BOMHOBOH (DyHKIMH — TCH-(QYHKIMU. YTO 3HAUUT PELINTh ypaBHEHHE
[Ipénunrepa? « HEpreTUvecKas JECEHKa» 3JICEKTPOHA B aTOME.

48. 13 4ero cocToUT atoM, AP0 aTOMa, IPOTOHBI, HEUTPOHBI?

49. Kakyo rpyIity 3J1€MEHTAPHBIX YaCTHUIl Ha3bIBAIOT aJIPOHAMHM, KaKyI0 — JIEITOHAMM?

50. UeMm oTimuaeTcsa aHTHUYACTULA OT YacTUIBI? UTO Takoe aHHUTUIAIUA?

51. Yetsipe Buna pyHaaMEHTATIBHBIX B3aUMOICHCTBHM, CYIIECTBYIOIINX B MPUPO/IE.

52. TeoperndyeckuM (PyHIaMEHTOM COBPEMEHHON KOCMOJIOTHU siBsieTcs . . . Kakas teopus? Hau-
Oosee CyHIECTBEHHBIM OTIIMYUEM COBPEMEHHBIX KOCMOJOTHYECKHUX MOJENEH OT MPEIIeCTBYIOIINX SIB-
asiercs (pencTaBlIeHHe O CTAIlMOHAPHOCTH WK 00 3BoMonuK Beenennoit)?

53. Kaptuna «paz0eranus» rajakTuk OymeT HaOMrOAaThCs W3 JIO00M TaTaKTHUKU, MW TOJIBKO W3
Haeit? Kak »ToT npouecc MoxHO cebe npeacraButh? Koraa npuMepHo Hayanoch HaOIIOAAEMOE PacIIy -
penue?

54. CornacHo Hambonee pazpaboranHoi runore3de CoiHewHas cuctema chopMHpoOBajach B pe-
synmeTaTe ... Yero? Bce kocMuueckue Tena, KOTopblie cOocTaBisiioT CONMHEUHYIO CHCTEMY, 00pa30BaIUChH
npumepHo... Korga?

55. Atmocdepa 3emin, ee cocTas.

56. I'mapocdepa 3emnu — yHukanbHoe siBineHue B Conneunoii cucreme. [Touemy?

57. Jlurocepa — at0 ... Sapo 3emnm.

58. 3Be3nnas sBommonus. Koneunast ctagus 3B€3HOM 3BOJIIOIAN 3aBUCUT OT ... Uero?

59. Bcenennass — a1o0 ... CTpykTypa BeeneHHou.

60. Xumus — Hayka o ... [Iponomkure onpenenenne. XUMHYECKUN 3JEMEHT — 3TO . . . [Iponon-
XKUTe onpeneneHue. Yem onpenensercs NpUHAIICKHOCTh aTOMa K JAaHHOMY XUMHYECKOMY AJIEMEHTY?

61. ChopmynupyiiTe mepruoANIECKUi 3aKOH XuMuIeckux nemenToB [I. M. Menneneesa.

62. N3otorn — 3710 ... [Iponomkute onpenenenne. Monekyna — 310 ... [I[pogomxure onpeaeneHue.
XuMuyeckas peakuus — 370 ... [Iponomkure onpeneneHue.

63. 3aKOH COXpaHEHUSI MACChI MPU XUMHUYECKUX PEAKIUSX.

64. Cpopmynupyiite npuniun Jle [latense.

65. Heoprannueckue coequHeHus — 310 ... [Ipopomkute onpenenenue. OpraHu4ecKue CoeInHe -
HUs — 370 ... [Iponomkure onpeneneHue.

66. Katanu3aTtopsl 1 HHTHOUTOPBI.

67. Yem Ononoruueckre Karaau3aropbl (PepMEHTHI OTINYAIOTCS OT OOBIYHBIX KaTaln3aTopoB?

68. Hanbomnee BaxXHbIC TOCTHUKEHHUS OPraHUIECKON XUMUMU.

69. Uto u3yyaeT 3BOJIIOLIMOHHAS] XUMHUSI?

70. Kakre XUMUYECKHUE IIEMEHTHI HAa3bIBAIOT OPraHOTeHaMu?

71. CymHOCTb KHUBOTO, €ET0 OCHOBHBIE ITPU3HAKHU.

72. KakoBa cTpykTypa v pyHKIIHH OEITKOB?

73. Kakue ¢pynkiun Beimonssator moekyns JJHK? KakoBa crpykrypa u coctaB mosnexyn JJHK?

74. IlpuHIMOBI IEpeauu HacIeACTBEHHBIX TPU3HAKOB OT POJUTEIBCKUX OPTaHU3MOB K UX IOTOM-
KaM. 3akoHbl MeHnpens.

75. OcHOBHBIE MOJIOXKEHUS KIIETOUHOU Teopuu. KieTka: ee cTpoeHne u PyHKIIMOHUPOBAHUE.

76. Ha xakue 1Ba HaJllapCTBa JCJIST BCE KUBbIE OpraHu3Mbl Ha 3emie? B uem ux otnuune?

77. Uto Takoe dukcamus azota? B ueMm cocTosuta cBs3aHHAS C ATUM IPOILIECCOM «HCTOpUUYECKas
MUCCHS» TPOKAPUOT?

78. CTpyKTypHBIE YPOBHU KUBOW MATEPUH.

79. OcHOBHBIE (haKTOPHI BOJIIOLUH OPTaHUYECKOTO MUpa 3eMJITH.

80. Konnennuy BO3HUKHOBEHUS KU3HUA Ha 3eMIIE.

81. Yuenue o 6uocdepe akanemuxa B. WM. Bepnaackoro. Uto Takoe Hoocdepa u kak oHa (popmu-
pyercs?
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82. Yenosek Bo BceneHHOM: KO3BOIIOLMS YETI0OBEKA U TPUPOJIBI.

83. Uto Ha3pIBaeTCsl caMOOpraHu3anue? YcmoBus BO3HUKHOBEHUS MPOIEcca cCaMOOPTaHU3alliy.
YeMm oTiMyaeTcss caMOOpraHu3alys OT SBOIOLNN?

84. ChopmynupyiTe OCHOBHBIC TTOJIOKEHUSI KOHIICTIIIUA YHUBEPCATHLHOTO DBOJTIOIMOHU3MA.

14.1.4. Tembl J1a00paTOpHBIX padoT
1. KunemaTrka paBHOYCKOPEHHOTO BpallleHUs
2. U3zyuenue pacnpenenenus Makcpemia
3. N3ydyeHue 351eKTpOCTaTUYECKOrO OISt
4. Uzyuenne uarepdepeHIInu Ja3epHOTO U3TydeHUS

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYECHHBIMH BO3MOXHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaTIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOPOCHI K METOJaMH
amrmapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4aIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIAM JIJIsl JIHI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHW BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, 8 UMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOU (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbsSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJbHBIE BONpPOCHL. [Iiist Takux oOyuaromuxcsi npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTCHTA,

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orieHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUUIUIMHE MPeTyCMaTPUBAET MpeAoCcTaBlIeHne nHpopmanuu B Gopmax, aJaarnTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS i BOCIIPUATHS HH(POPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsl:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIOB.
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