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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
Konuenuuu coBpeMeHHOr0 eCTeCTBO3HAHUS

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnonaroroBku / crneunuanbHocTh: 38.03.04 TDocynapcTBeHHOe W MYHHMIMNAJbHOE
ylpaBJjieHHe

HanpaenenHocts (npoduib) / cnenuanu3anusi: YOpabiieHHe B TePPUTOPHAIBHBIX U CTPYKTYPHO-
(PYyHKIIHOHAJIBHBIX COMAIBHO-)KOHOMHUYECKHX CHCTEeMax

®dopma oOyueHus: 3a04HasA

@PaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuii pakyabTeT

Kadenpa: AOU, Kadeapa apromaruzanum oopadoTku uHGopmManuu

Kypc: 1

Cemectp: 2

Y4eOusiii mnan Habopa 2014 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexnn 6 6 JacoB
2 JlaGoparopHble pabOThI 8 8 4acoB
3 Bcero aymuTopHbIX 3aHATHN 14 14 4acoB
4 CamocTosiTenbpHas padboTa 54 54 4acoB
5 Bcero (0e3 ax3aMeHa) 68 68 4acoB
6 Iloxroroska u caada 3ayera 4 4 4acoB
7 OO0m1as Tpy10EMKOCTh 72 72 4acoB
2.0 3.E.

Kontponsubie paboThl: 2 cemectp - 1
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 3uB®

3aBenyromnuii BeITycKaroIen kag.
AOHN

OKCIEPTHI:

Honent kadenps! Gpusuku (Huznkm)

JlonieHT Kadenpbl aBTOMaTH3anHU 00-
pabotku unpopmanuu (AON)

CornacoeaHa Ha noptane N2 34693

H. B. Ocunos

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 -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
2 ceMecTp
AyrmuTopHsble 3aHATHS (BCETO) 14 14
Jlexknun 6 6
JlaboparopHbie pabOTHI 8 8
CamocTosiTenbHas paboTa (Bcero) 54 54

Odopmienne oT4eTOB 10 JTabOpaToOpHBIM paboTam

[ToaroroBka k 1abopaTtopHbIM paboTam

[TpopaboTka JIEKITMOHHOTO MaTepHuaia 29 29
CamocTosTenpbHOE H3ydeHne TeM (BOIIPOCOB) 11 11
TEOPETUYECKON 4acTHU Kypca

BrinonHeHne KOHTPOJIbHBIX paboT 6 6
Bcero (6e3 3x3amena) 68 68
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TToaroroBka u caada 3adera 4 4
OO6m1ast Tpy1I0€MKOCTb, 4 72 72
3aueTHnie EquHAIIBL 2.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl AUCHUIIMHBI M1 BUALI 3AHATHI

Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ o]
7 ) 8 8 2§
- o ° S O =
. ‘8 ' gz = 5
Hazsanus pa3aeiioB JUCHUITIINHBI 5 o o o O g 5
= = S 5 o S =
208 i3 B
=% S =
2 cemectp
1 Mexanunueckasi kaptuHa mupa. Konuenuuu 2 4 18 24 OK-7
MOJICKYJISIPHOU (DU3UKH U TEPMOJIMHAMUKHI
2 DnekTpoMarHuTHas kaptuHa mupa. CoBpe- 2 4 20 26 OK-7
MEHHas €CTEeCTBEHHOHAy4YHasi KapTHHA MUPa
3 Konuenuuu coBpeMeHHoi xumuu. Konnen- 2 0 16 18 OK-7
MU COBpeMEHHOM O6nonoruu. OCHOBBI COBpe-
MEHHOM KOCMOJIOTUH
Hroro 3a cemectp 8 54 68
Hroro 8 54 68
5.2. Coaep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHne pa3IesoB TUCIUIUIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3enaoB TUCIUILINH (TI0 JEKITHSIM)
3 =
2 = g
2 > 5
HaszBanwus pasznenos CopeprkaHue pa3esioB TUCHUTITUHBI (110 JIEKIUSM) - &5
S 2 &
= a2
e 9 2
~ S
2 cemecTp
1 Mexannyeckas kaptuna |[Ipenmer u 3a1aun AUCIUILTUHBL. BeeoOmuii xapak- 2 OK-7

mupa. Konuenuuu
MOJICKYJISIPHOU (DU3UKH U
TEPMOJAUHAMUKH

TEP 3aKOHOB NMpUpPOAbL. Posib ecTeCTBO3HAHUS B HAYKE
Y J)KW3HH, B (popMupOBaHUK PO ECCHOHATLHBIX 3HA-
Huil. Ponb pusmuku B ectecTBo3HaHUM. TeopeTrueckuii
U AMIIUPUYECKUIN YPOBHHU HccienoBaHus. OcobeHHO-
CTH, CPEJICTBA U PE3YJIbTAaThl HAYYHOT'O MIO3HAHUS. 3a-
KOH BCEMHPHOTO TAroTeHus. [IpuHImn oTHOCUTENb-
HocTH ["anmunes. Kitaccuueckuil 3aK0OH CII0KEHHUS CKO-
pocreil. Muepuuaneusie cucteMbl. Tpu 3akoHa Hero-
TOHA. 3aKOHbI coxpaHeHus. Teopema Hérep.Mexann-
yeckasi MoJiesib Muposaanus. OnbIT MaiikenbcoHa-
Mopiu. [TocTynarsl crieniuaabHONM TEOPUU OTHOCH-
TenpHOCTH DWHIITeiHA. [IpeoOpa3oBaHmst KOOpIUHAT
Jlopenua. JlopenueBo cokpaiieHue JuHsl [Ipomexy-
TOK BPEMEHH MEXy COOBITUSIME PensiTuBUCTCKUi 3a-
KOH CJIOKEHHS CKOPOCTEHN PensaTUBUCTCKUI UMITYJIBC.
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PensituBrCcTCKOE BBIpaXKEHUE 7151 SHEPrun. Bzanmo-
CBS3b MAacChl U dHeprun HemHepuuaibHble CHCTEMBI
orcuéra. Cunsl unepuuu. LleHTpobexHas cuna uHep-
. OcoOeHHOCTH el mHepiuu. [loHsaTre 06 obriei
TEOPHUH OTHOCUTENBHOCTH. UeThIpEXMEPHOE MPO-
CTpaHCTBO-BpeMs. [[pUHIIUIT S KBUBAJIEHTHOCTHU. BbI-
BoJibI M mipenckazanust OTO. OcHOBHbBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETHUECKUX TpesicTaBiieHnid. Ctatu-
CTUYECKUM U TEPMOJIMHAMUYECKUH TIOJXO/1 K U3yde-
HHUIO CBOMCTB Makpockonuueckux cuctem. [lepoe
HayaJio TepMOAMHAMUKU. BTOpoe Hayaso TepmMoarHa-
muku. [Ipunnun Bo3pactanus 3HTponuu. CylmiHOCTb
poOJIeMBbI TETIJIOBOW cMepTH BeeleHHO.

Hroro

2 DIeKTpOMarHuTHas
KapTHHA MUDpA.
CoBpeMeHHas
€CTECTBEHHOHAy4YHast
KapTUHA MUpa

OneKTpuYeCKUi 3apsai. DIEKTPOMAarHUTHOE T0JIE.
CyTs 4-x ypaBHeHMI MakcBesuia, BeIpaXXaronux T€0-
PHIO DIIEKTPOMArHUTHOTO MOJIsA. DJIEKTPOMarHuTHbIE
BoJiHbI. KoHITenImu BOMHOBOM ONTHKH. JloCTOMHCTBA
U HEIOCTATKH 3JIEKTPOMarHUTHOM KapTHHBI MUpa.3a-
KOHBI TeI10Boro u3iny4yeHus. CyTb «yabTpaduonaeTo-
BOi1 karactpo(dbi». I'unoresa [Tnanka. dopmyna
[Tnanka. CoiicTBa ¢poToHOB. BOTHOBEIE CBOICTBA Ya-
ctull. Bonnsl ae bpoiins Oneitel [{3Buccona u Jlxep-
Mepa KopryckynsspHO-BOTHOBOM Tyasiu3M U €T0 Gu-
3uueckas nHrepnperanus. CMbICI U CBOMCTBA BOJIHO-
Boil icu — pynkuuu (¥ - pynxuun). Ypasuenue Llpe-
nuHrepa. CoocTBeHHbIE 3HaUeHUs YHepruu. Ksanrto-
Bble yncia. [Ipunnun 3anpera [Taymu. KauectBeHHas
MOJIENIb aTOMa BOJOpOJa. DHEPreTUYECKUE 30HbBI B
kpucraimnax. [lonarne Merana, NOIyNpPOBOIHUKA U
nuaiekTpuka. [Ipuauun HeonpeneneHHoctu I eitzen-
oepra. [IpoToOHHO-HEHTPOHHASI MOJIENIb CTPOCHUS
aapa. CuiibHOe 0OMEHHOE B3aUMOICHCTBHE HYKIIOHOB
B spe. CocTaB paJuoOaKTUBHOTO U3IydeHus. UeTspe
BHJIa B3aUMOJICUCTBYS, CYLIECTBYIOIIUE B IIPUPOJIE.

Hroro

OK-7

3 Konuenumnu
COBPEMEHHOUN XMMHUHU.
Konmemnmmn

OcCHOBBI COBpEMEHHOM
KOCMOJIOTHH

COBPEMEHHOM OHOJIOTHH.

XUMUYECKUH 3JIEMEHT. 3aKOH COXPaHEHUS Macchl IIpu
XUMHUYECKHUX PEaKLIMIX. 3aKOH KPAaTHBIX OTHOLIEHUHN.
[Teproanueckuii 3ak0H XUMUYECKUX dnemMeHToB [1.1.
MenneneeBa [lorennman [ m66ca u KOHCTaHTa paBHO-
BeCHSI XUMHUECKOU peakinu. OpraHndeckast XuMus.
Teopust xumudeckoro crpoenust BemectB A. M. by-
TiepoBa. Knerounas teopus. I'ensl, JIHK, xpoMoco-
Mbl, PHK Tpu 0CHOBHBIX (hakTOpa SBONIOIIUN OpraHU-
gyeckoro mupa 3emuu nio lapsuny. buocdepa. Hoo-
chepa.Kocmonornueckas monenb Beenennoi, paspa-
ooranHas A. A. ®puamanom. Atmocdepa, ruapocde-
pa u urocdepa 3emnun. Buyrpennee crpoenue 3em-
1. MarautHoe nosne 3emnu. [Tnanersl 3eMHOM Tpy1-
nbl. «Hamay [Nanaktuka. 3Be3aHas sBostonus. CTpyk-
Typa BceneHHou.

Htoro

OK-7
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Hroro 3a cemectp 6

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecneYyuBAKIIMMH (NPeAbl Ty IIIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIUIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMEU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIE 5.3.
Tabmuua 5.3 — Pazfenbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

Ne paznenoB JaHHOW TUCIUIUIMHBL, JJISI
KOTOPBIX HEOOXOJMMO U3yUeHUE

JUCLUIUINH
1 2 3

[IpenmecTByronme quCUUILIMHBI

1 Marematnka + + +

[Tocnenyromue TUCIUITITUHB

1 be3zonacHOCTB JKU3HEAEATEILHOCTH

2 Kynbryposorus

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHIOB 3aHATHN
MPEICTAaBJICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIMHBI, U BUJOB 3aHS -

TAU
§ Bunwr zagsatuin
z .
8 S "
5 < 8 2. ®dopMBI KOHTPOJIS
: .
2 = ' 2
<z = @)

OK-7 + + + KonTponbHas paboTta, 3ammra ot-
yeta, OTYeT 10 J1abopaTopHOMH
pabote, 3aueT, TecT

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paToOpHBIX padboT

3 zE
3 = =
2 25
HasBanus paznenos HaunmenoBanue mabopatopHbIX padoT zF &5
- 2 :
S 8 =z
a e g
= S}
2 cemectp
1 Mexannueckas kaptuHa | Kunematrvka paBHOYCKOPEHHOTO BpalleHUs 4 OK-7
MHpA. KOHueHuuHI/I Hroro 4
MOJIEKYJISIPHON QU3UKH U
TCPMOAUHAMUKNU
2 DneKTpoMarHUTHAS N3ydeHue eKTpoCcTaTHIeCcKOro most 4 OK-7
KapTHHA MUpa. Utoro
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CoBpemeHHas
€CTEeCTBEHHOHAy4YHas
KapTHHA MUpPa

Hroro 3a cemectp

8. [IpakTHYeckue 3aHATHS (CEMUHAPHI)
He npenycmotrpeno PVYII.

9. CamocTrosiTesqibHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYJIOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

tabiune 9.1.
Tabmuua 9.1 — Bussl caMOCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 z 5
s i
Bunrr camocTosaTensHON & > O
HazBanus pa3nenos = = @®opMBI KOHTPOJIS
6 ] = O
paboThI 4 s 2
S a8 =
a g
= S
2 cemectp
1 Mexannyeckasi KapTuHa | BeinonHeHne KOHTPOIbHBIX 2 |OK-7 3auer, 3alura oT4yeTa,
mupa. Konuenuun pabot KonTposnbhas pabota, OT-
MOJICKYJISIPHON (PU3HKHU U YeT I TOpPHOH pa-
ONeKyIAPHOR u3 CamocrosiTeTbHOE U3yUe- 3 66 ?Fna6opa OpHOHU pa
TEPMOJAUHAMUKH T T
cpMoa HHE TeM (BOIIPOCOB) TeOpe- oTe, 1ec
TUYECKOHN YacTu Kypca
[IpopaboTka JIeKIIMOHHOTO 9
MaTepuana
[TonroroBka k maboparop- 2
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 2
nabopaTopHbIM paboTam
Hroro 18
2 DneKTpoMarHuTHas BrinosiHeHNE KOHTPOJIBHBIX 2 OK-7 3auyeT, 3amuTa 0T4YCTA,
KapTUHA MUpA. pabor KonrponsHnas pabora, Ot-
BpEMEHHas YyeT 1o JI TOpPHOM pa-
Cospemenna CamocrosiTenbHOE U3yUe- 4 6e (21“ abopatopHoii pa
€CTECTBEHHOHAy4YHAas ote, Tect
¥ HUE TeM (BOMPOCOB) Teope- ’
KapThHa MHpa TUYECKOHN 4acTh Kypca
[IpopaboTka TeKIHOHHOTO 10
Matepuaia
[TonroroBka k maboparop- 2
HBIM paboTam
OdopMmieHre 0TYETOB T10 2
J1abopaToOpHBIM paboTam
Hroro 20
3 Kounennuu BrinosiHeHUE KOHTPOJIBHBIX 2 OK-7 3auet, KontponsHas pabo-
COBPEMEHHOUN XHMUHU. pabort Ta, Tect
Konuenuuu coBpemeHHOM
OHLCTIIIH COBPEMEHHON | CaniocTosTembHOE H3yUe- 4

ononornu. OCHOBEI
COBPEMEHHOU

HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
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KOCMOJIOTUH [TpopaboTka JIEKITMOHHOTO 10

Marepuaia

Hroro 16
Hroro 3a cemectp 54

[ToaroroBka u cnava 3auera 4 3auer
Hroro 58

10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOnMYecKOe M HHPOPMALMOHHOE 00ecTeYeHre I CIHIIJIMHbI

12.1. OcHoBHas JuTepaTypa
1. KoxeBHukoB, H.M. KoHuenuuu coOBpeMEHHOrO €CTECTBO3HAHHUA [DJIEKTPOHHBIN pecypc] :
yaebHoe nmocooue / H.M. KoxkeBHrukoB. — DnektpoH. gan. — Cankr-IletepOypr : Jlans, 2016. — 384 c.
— Pexxum noctyna: https://e.lanbook.com/book/71787. — 3arn. ¢ skpana. [DnekTpoHHbIH pecypc] - Pe-
UM joctyna: https://e.lanbook.com/book/71787 (nara obpamenus: 30.06.2018).

12.2. lonostHUTEILHAS JIATEPATypa
1. KoHuenmuu coBpeMEHHOTO eCcTeCTBO3HaHUsA: Y4eOHoe mocobue / BoeBoguna O. B. - 2015.
206 c. [DnexTpoHHBIA pecype] - Pexxum moctyma: https://edu.tusur.ru/publications/6124 (mata obOparie-
Hus: 30.06.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSHA

12.3.1. O6s3aTesibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. Konnenmuu cOBpeMEHHOTO €CTECTBO3HAHUS: MeToIMUeCKHe YKa3aHus 10 JJabopaTOpHBIM pa-
6oram / Bypnosunua B. A., Banosa E. B., Knmumos A. C., Menouuk A. B., Opnosckas JI. B. - 2018. 51
c. [Dnmextponnslii pecype] - Pexxum moctyma: https://edu.tusur.ru/publications/8068 (mata oGpamieHus:
30.06.2018).

2. KoHIenmmm coBpeMeHHOTO €CTECTBO3HAHMS: MeTOMUecKie YKa3aHUus M0 CaMOCTOSTEIHHON
pabote / BoeBoauna O. B., Menosuuk A. B. - 2018. 27 c. [DnexTpoHHBINH pecypc] - Pexxum mocTyma:
https://edu.tusur.ru/publications/8097 (mara oopamenus: 30.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
QIaTITUPOBAHHBIX K OTPAaHHYSHHSIM UX 3JI0POBbS M BOCIIPHUATHUS HH(DOpMAITHH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JI1s1 JIMI ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (hopme.

JL1s1 M1 ¢ HApYIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IeyaTHou (popme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HH(POPMAMOHHbIE CIIPABOYHbIEC CHCTEMBI

1. Tlpu u3y4eHUH JUCUUIUIMHBI PEKOMEH]IYETCSl UCIOIb30BaTh 0a3bl JaHHBIX, HHPOPMAIIUOHHO-
CIIPaBOYHBIE U TIOMCKOBBIE  CHCTEMBI, K kotoppiMm y TYCYPa  ecth JTOCTYT
https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHHYECKOE M IIPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT
JlaGoparopusi 3neKTpUUECTBAa U MarHeTU3Ma
yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI NPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATHIA 1a00paTOPHOTO THUMA
634034, Tomckas obnacts, . Tomck, Bepimnuna ynuia, a. 74, 219 ayn.
Ornucanune UMerIIerocs 000pyI0BaHUS:
- JJabopaTtopHbIit MakeT «NEeKTPUYECTBO U MarHeTu3M» (12 1mit.);
- [lepconanpHbIi KOMTBIOTED (12 TMIT.);
- KonTpomnep n3mepennii (12 mr.);
- Jocka Genas yist MMCbMa MapKepoM;
- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;
- PaGouee mecto npenogaBares.
[IporpamMmMHoe obecnieueHue:
ASIMEC
LibreOffice
Microsoft Windows 7 Pro
Pacuer nmorpemrHocTei pusnueckux n3MepeHuit

JlaGoparopust MEXaHUKU U MOJEKYIIPHOU (PU3UKU

yueOHasi ayIUTOpusl AJIsl IPOBEICHHsS 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 232 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaboparopubie MakeTbl: «MonekyaspHast ¢puszuka» (10 mr.), «Mastauk Obepbeka» (10 mT.),
«Mammmna AtByna» (3 wr.), «MoMeHT uHepuun» (4 wr.);

- [lepconanbublit kommnerotep (10 mrt.);

- KonTpomnep n3mepennii (10 mrT.);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenoaBares.

[TporpammHoe obecrieueHue:

— LibreOftice

— Microsoft Windows 7 Pro

— Pacuer norpemHocTei puznyecKkux uaMepeHuit

13.1.3. MarepuajbHO-TEXHMYECKOE M IPOTPaMMHOe o0ecredeHne 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIBIOTEPHBIE KJIacchl),
PacCIOIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacTts, I. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepumnuna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 ayz.
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CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas aylTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPpU MOMOIIY BUCOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaIUK B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBble 3aganus

1. KakoMy TpHHIHWITY HAyYHOTO ITO3HAHUS COOTBETCTBYET IMPOIECAypa, WUMEIOMas Pe3yabTaToM
YCTaHOBJICHHE JIO)KHOCTH BBICKa3aHHOUN THIIOTE3bI ITyTEM IMITMPUIECKON IPOBEPKU HA COOTBETCTBHE JKC-
MIEPUMEHTAIbHBIM JIAHHBIM WJIH TEOPETUICCKOW MPOBEPKH HA COOTBETCTBUE MPHHATHIM B HAYIHOM CO00-
niecTBe PyHAaMEHTATbHBIM TEOPUSIM?

a) BepupUKaIuu

0) COOTBETCTBHUS

B) JOTIOTHUTEIILHOCTH

r) dhanbcuduKaum

2. JIeMOKpHT monarai, 4To 3emiisi, BO3yX, BOJa — BCE BOKPYT — 3TO CMECh Pa3JINYHbIX aTOMOB.

Kakoii popme HaydHOTO 3HAHUS COOTBETCTBYET JaHHBIN TIpuMep?

a) Hay4yHbIN (aKT

0) 3aKOH

B) TUIIOTE3a

T') TeOpus

3. ComnHite sBISIETCS IEHTPAILHBIM HEOSCHBIM TEJIOM, BOKPYT KOTOPOTO 0o0pamniaercst 3eMiis u Apy-
TU€ IIAHETHI.
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Kto aBTOp MCCenoBaTenbCkoi MporpaMMsbl (KOHLIETIIMN ), BKIFOYAOLIEH TaHHOE M0JI0KEHUE?

a) IPEBHETPEUCCKUN MBICIIUTENh APUCTOTEIh

0) rpeueckuii actponom Knasmuii [1Tonemeit

B) ApeBHETpedYeckuii acTpoHoM Apuctapx CaMOCCKHit

T') aHDMICKUH pu3uK, MexaHuk u actpoHoM Vcaak HproToH

4. Yto yTBEpKAAET 3aKOH BCEMUPHOTO TATOTCHUS ?

a) BCsKasg MaTepHalibHasl TOUKa (TEJIO) COXPAHAET COCTOSHUE MOKOS MM PABHOMEPHOTO IPSIMOJIH-
HEWHOTO JABM)KEHUS J0 TeX MOp, MOKa BO3JIEHCTBUE CO CTOPOHBI JPYTUX TeJ HE 3aCTaBUT €€ (ero) usme-
HUTB 3TO COCTOSIHUE

0) B MHEpLIUAJIBHON CHCTEME OTCUETa YCKOPEHUE Teja MPSIMO MPONOPLHOHAIBHO BEKTOPHOM CyM-
M€ BCEX JICHCTBYIOIUX Ha TEJIO CUI U 00paTHO MPOMOPLUOHATIBHO Macce Tea

B) Teja ACMCTBYIOT Apyr Ha Apyra ¢ CHJIaMH, PaBHBIMH MO MOJYJIIO U MPOTHBOIOJIOXKHBIMU IO
HaTPaBICHUIO

T) IBa TeJla MPUTATUBAIOTCS APYT K JPYTy C CUJION, KOTOpask MpsIMO MPOMOPLMOHANIbHA IPOU3BEIE-
HHUIO MacC 3TUX TeJl ¥ 00paTHO MPONOPIMOHANIFHA KBAIPATy PACCTOSHUA MEXy HUMH

5. Kakoe momokeHne HE SIBISIETCS XapaKTePHOW OCOOCHHOCTHIO MEXaHUCTUYECKOW KapTHHBI
mupa?

a) BCE MEXaHUYECKHE MPOLECCHI MOAYMHSIOTCS MPUHIUITY UHIETEPMUHI3MA

0) IPOCTPAHCTBO M BpeMsI HUKAK He CBA3aHBI C IPUCYTCTBHEM U JIBUKECHUEM MaTepUAIbHBIX TEJ

B) IEWCTBUS U CUTHAJIBI MOTYT M€pelaBaThCsl B IIyCTOM IMPOCTPAHCTBE MTHOBEHHO

') Bce OPMBI IBMYKEHUSI MOJKHO CBECTH K MEXaHUUECKOMY JIBHKECHHIO

6. Kak corimacHo MexaHM4eCKON KapTUHE MUPa MEHSIOTCS TPOCTPAHCTBEHHBIE Pa3Mephl Tela ¢ po-
CTOM CKOPOCTH €T0 JBUKEHUs?

a) COKpaIlaloTCs BO BCEX HANPABICHUIX

0) COKpaIaIOTCs B HAIIPABJICHUH JIBUKCHUS

B) OCTaIOTCSI HEM3MEHHBIMH, KaK Obl TaM HU JIBUTAJ0Ch MaTepUaIbHOE TEJIO0

') YBEJTMYUBAIOTCSI BO BCEX HAIPaBICHUIX

7. Kakoii ¢akt, coriacHO T€OPHUH OTHOCUTEIBHOCTH, MOXKET U3MEHUTHCS TIPU MEPEX0AE OT OIHOM
CHUCTEMBI OTCYETa K JPYrom?

a) KBaHT cBeTa — ()OTOH, UCIYIICHHBIN JlazepoMm B Jaboparopun TYCVYPa, nBmwxkercs co ckopo-
cThI0 299 792 458 M/ ¢

0) TaMIToYKa 3aropesiach rmocje MOBOPOTa BRIKITFOYATES

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 yersipex (yHIaMEHTAJIbHBIX B3aUMOJCHCTBUI OTBEUAeT 3a YCTOHUYMBOCTH aTOMHBIX
sanep?

a) CHJIbHOE

0) rpaBUTAIIMOHHOE

B) 3JIEKTPOMAarHUTHOE

r) cmaboe

9. Kakas ¢usnueckas BeIMUMHA, HUKOTA HE yOBIBaIOLIast B 3aMKHYTOW CUCTEME, SIBIIAETCS MEPOi
xaoca, Oecriopsiika U OTCYTCTBHsI CTPYKTYPHOCTH B cucTeMe?

a) TemioTa

0) pabora

B) HTPOIHUS

T') BHYTPCHHSISI DHEPTHUS

10. OguHakoBbIe KOonMu4yecTBa YucToro kpemuesema (SiO2) npu atMmocepHOM JaBICHUH HAXOJT-
Csl B Pa3HBIX COCTOSHUSX — Mapa, paciiaBa, KpUCTAJJIOB TOPHOTO XpycTalis U KBapiieBoro crekia. Kakoe
U3 HUX 00J1a/1aeT caMoil HU3KOHM SHTpomuei?

a) map Si02

0) pacmas Si02

B) KBapII€BOE CTEKJIO

I') TOPHBIN XpYyCTalb

11. B xakoii kapTMHE MHpa BO3HHKJIO MPEACTaBICHUE O (DU3NYECKOM I0JI€ KaK MaTepHaIbHOM
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are’Te, OCYIIECTBIISIIOLIEM NIepeiady B3auMOICHCTBUI?

a) ApHUCTOTENeBOM

0) COBpeMEHHOI

B) DJICKTPOMArHUTHOM

r) Hp10TOHOBCKOW MeXaHM4ECKOM

12. IToueMy rpaBUTALMS UTPAET OMPEACIISAIONIYIO POJIb B CTPYKTYpE U 3BOJIIOIMK BeeneHHoid, a He
AIIEKTPOMArHUTHOE B3aUMOJICHCTBUE, KOTOPOE HA MHOTO MOPSIKOB CHIIbHEE TPAaBUTAIMOHHOTO?

a) cujia MPUTSHKEHUS HEMOJBMXKHBIX NPOTHUBOIOJIOXKHO 3apsKEHHBIX TeNl CrajaeT Ha OONBIIMX
PaCCTOSHUSX CTENICHHBIM 00pa30oM — TI0 3aKOHY 00paTHOTO KBajapaTa

0) 2JIEKTPOMarHUTHOE B3aMMOJAEHCTBHE OCYILIECTBISETCS Yepe3 AIEKTPOMAarHUTHOE I10JIe, KBAaHThI
KOTOPOTO — (DOTOHBI — SIBIISIOTCS IEPEHOCUYUKAMHU AJIEKTPOMArHUTHOTO B3aUMOJICHCTBUS

B) MMEET MECTO 3JIeKTpHUYecKas HEHTpaIbHOCTh MaTepUH, TO €CTh HaJU4Me B KaKJoW oOnactu
BceneHHoli ¢ BBICOKOM CTETEHbIO TOYHOCTU PABHOTO KOJIMYECTBA MOJIOKUTEBHBIX U OTPUIATEIHHBIX 3a-
psI0B

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

13. K10 13 yueHBIX TEOPETUUECKH NPEJCKA3a] HAIMYME PETUKTOBOIO M3IY4eHHs! (TEMIOBOIO U3-
JTydeHust MoJiosior Beenennoit)?

a) Anekcanap Anekcanposud Opuaman

0) AnbOepT DUHIITEHH

B) PoGept Yuncon u Apno Ilensuac

r) ['eopruii AuTOHOBUY ["amoB

14. Kakoii TepMHH HE MCHOJIB3YIOT Uil 0003HAUYCHHS KOCMHUYECKOro 00BEKTa, BO3HUKAIOIIETO B
pe3ysabTaTe TPaBUTAIMOHHOTO KOJJIarica MACCHUBHBIX TelI M OOJIaJJaloIIero CBEpXMOIIHBIM I'PaBUTALMOH-
HBIM T10JIeM?

a) yepHas JpIpa

0) 6enas apIpa

B) KoJutarncap

T') 3aCThIBIIAs 3BE3/1a

15. B ucropun eCTeCTBO3HAHMSI U3BECTHBI IBE OCHOBHBIE KOHKYPHUPOBABIIIHE MEXTYy COOOI KOH-
HENIUN — KOPITyCKYJISIpHAs, COTJIACHO KOTOPOM MaTepwisi IMEET TUCKPETHYIO CTPYKTYPY, U KOHTUHYAIIb-
Hasl, B paMKax KOTOPOH MaTepusi CYUTACTCSI He-TIPEPHIBHOM M OECKOHEUHO Jeumoit. Kakast n3 HuX mpuHs-
Ta B HAacToOsIIee Bpemsi?

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

0) mpuHATAa KOHTHHYyaJIbHas KOHUEMIMS, a KOPIYCKYJsApHas OTBEprHyTa Kak COBEPIIEHHO HECO-
CTOSITENIbHAS

B) U KOPITYCKYJISIpHAs M KOHTHHYaJIbHAsl KOHIETIIMH MPU3HAHBI B3aUMOJIOTIOHSAIOIIUMU U TPUHS -
TBI

T) U KOPIYCKYJIApHasi, U KOHTHHYaJIbHAss KOHLEMIUU OTBEPrHYTHI B IMOJIb3Y COBEPILIEHHO HOBOM
KOHIICTILIAY

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

a) uHTepdepeHnnn cBeTa (SIBJICHUS, NMPUBOMASAIICTO K IMEpepaclpeieICHUI0 AIEKTPOMAarHUTHOM
SHEPrUH B IPOCTPAHCTBE)

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

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

r) hoTorddekra (McmycKkaHUs SJIEKTPOHOB BEIIECTBOM O] J€HCTBUEM (DOTOHOB — KBAaHTOB DJICK -
TPOMArHUTHOTO M3ITY4CHUS)

17. XuMHUYECKHI1 3EMEHT — 3TO COBOKYIMHOCTh aTOMOB OJHOTrO BHJa. YTO OIMHAKOBO IJIsI BCEX
aTOMOB OJTHOTO XUMHUYECKOr0 3JIeMeHTa?

a) MaccoBO€ YHUCIIO
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0) 4KCII0 HYKJIOHOB B aTOMHOM SiIpe

B) UKCJIO IPOTOHOB B aTOMHOM sI/Ipe

T') YUCJIO HEUTPOHOB B ATOMHOM SIIpe

18. Kakum oOpa3om Bo BceneHHOM 00pa3oBaiiCh XUMHUYECKHAE JIEMEHTHI, 00Jiee TsHKEIbIe, YeM
BOJIOPOJI U TeJIMH, HO JIO0 TPYIIIIBI XxKeJe3a?

a) MPU B3pbIBAX CBEPXHOBBIX 3BE3]]

0) B X0/Ie XMMHYECKUX PEaKIHii B HEJpaX HOPMAaJIbHBIX 3BE3]T

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

I') B IepBbIE MOMEHTHI CYILIECTBOBaHUS BceneHHo, Garomapst BBICOKOM Temmeparype

19. Kakum o6pa3om Bo BceneHHOM 00pa3oBaiicCh XUMHUYECKHAE JIEMEHTHI, 00Jiee TsHKEIbIe, YeM
xKene3o?

a) MPU B3pbIBaX CBEPXHOBBIX 3BE3]

0) B X0/1e XMMHYECKUX PEaKIHii B HeJpaxX HOPMaJIbHBIX 3BE3]T

B) B X0JIe TEPMOSIJICPHBIX PeaKIuii B Hepax HOPMaJIbHBIX 3BE3]]

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

20. K xakomy THMmy, Mo KiacCU(UKAIIMN TaJTaKTUK, TpeaaokeH-Hol DasuHoMm [laysmiom Xa66-
JIOM, IPUHAJIEKUT Haa [ anaktuka Mneunsii [TyTs?

a) SJUTUITHIECKOMY

0) kpaOoBHIHOMY

B) CIIUPAJIbHOMY

T') IMH3000pa3HOMY

21. Yrto sBAsCTCS MPUIMHON PACIIMPEHHUSI TUTOIIAIA ITYCTHIHL B Orocdepe?

a) UCTpeOICHNE YETIOBEKOM JIECOB

0) HaKOIUJICHUE YTJIEKKUCIIOTO Ta3a B aTMocdepe

B) paciIupeHue OMOTHUECKUX CBS3EH OPraHU3MOB

') 00eTHeHHE TOYB MUHEPAIbHBIMU BEIIECTBAMH

22. Yemy B Macmtabe reoJorHieckoro BpeMeH! NMPUHAUICKHUT PelIaonas pojib B MpeodpazoBa-
HUU COJTHEYHOW PHEPTHH B SHEPTUI0 XMMHUECKHUX CBSA3€H, a HEOPraHWYECKUX BEIIECTB B OpraHNYECKHe

a) )KUBOMY BEIIECTBY

0) armocdepe

B) BOJIE

T') IOYBE

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

') KpyroBOPOT BEIIECTB

24. buonoruyeckuii perpecc BEAET K UICUE3HOBEHUIO BUIa. B uem B HacTosiiiee BpeMsl 3aKI04aeT-
Csl IVIaBHAsl MPUYMHA OMOJIOTUYECKOTO perpecca MHOTHUX BHJIOB (CJIIOHBI, HOCOPOTH, Oenble MeaBeu)?

a) yBEIMYEHUE YHNCICHHOCTU XUITHUKOB

0) x03stiicTBeHHasI JESTEIHLHOCTh YEIIOBEKa

B) U3MEHEHHE penbeda

r') U3MEHEHHUE KJIUMaTa

25. KakoBa poib BepXxHei rpaHulibl Onoc(epbl — 030HOBOTO CJIOSI B COXPAaHEHUH KU3HU Ha 3emuie?

a) morJionfaeT HHPpaKpacHoe U3NydyeHHe

0) mpeaoTBpaIiaeT UCapeHUe BOIbI U3 aTMOC(EPHI

B) MOTJIONIAET IMOEIBHOE ISl BCETO KHUBOTO YABTPAPHOIETOBOE U3TyUCHHE

T') IpeI0TBpallaeT METEOPUTHBIE JOXKIN

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

a) yTpaTa yCTOMYMBOCTH 10 MEpPE MPUOIMIKEHUS K TOUKe OM(ypKAIMK MPOSIBISIETCS B POCTE aM-
TUTMTY/IBl ¥ BPEMEHU CYIIECTBOBAHUS (DIYKTyalHii — CydalfHBIX OTKJIOHEHUN CUCTEMBI OT HOPMBI

0) HampaBJICHUE BBIXO/Aa CUCTEMBI U3 TOUKHA OMQYypPKAIMK OTPEIEIISETCS HEMPEACKa3yeMOl UTrpoi
¢uryKTyanuit; Io3TOMy TOUYHOE MpecKa3zaHue OyIyIero pa3BUBAIOLICHCS CUCTEMbI Ha IEPUO/I, BKIIIOYAIO-
U XOTS ObI OZHY TOUKY OM(ypKaluyu, HEBO3MOXHO B MPUHIIUATIC
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B) TOCJIE MPOXOXKACHUS CUCTEMOW TOYKM OupypKanuu (GpayKTyaruu cTaOHIU3UPYIOTCS U CTAHO-
BATCSI JIEMEHTAMH BO3HUKAIOIIEH yIOPSAIOYEHHON JUCCUIIATUBHON CUCTEMBI

I') CaMOOpTaHMU3alMs BCETAa MPOUCXOIUT IUIABHO, MOCTEIIEHHO, MEAJICHHO

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

a) Ha XOJI BCEX IMPOIIeCCOB BO BceneHHO# Hen30eKHO BIUSIOT Cy4aitHbie (pakTOphl; Bce TPOIIEC -
ChI IPOTEKAIOT B YCIOBUSIX HEKOTOPOTO YPOBHS HEONPEIEIEHHOCTH

0) BcenenHast MOXeT CyIIECTBOBATH JIHIIb B PAa3BUTUI

B) HacTosIee U Oyaylee 3aBUCST OT MPOLUIOTo, HO HE MPEeIONPEAesaioTCs UM

T') peoOIagaroniei TeHACHIIEH BO BCEX MUPOBBIX MPOLIECCaX SIBISCTCS TEHACHIINS K JIerpaalim
Y POCTY SHTPOIUHU

14.1.2. TeMmbl KOHTPOJILHBIX padoT
1. Mexanuueckas kaptuHa Mupa. KoHuenuum MosekyasipHOi (GU3UKU U TEPMOJUHAMUKU
2. DnexTpoMarHuTHas kaptuHa mupa. CoBpeMeHHas eCTeCTBEHHOHAyYHasi KapThHa MUpa
3. Konuenuuu coBpeMeHHoi xumun. Konnenuuu coBpeMeHHoi 61onoruu. OCHOBBI COBPEMEHHON
KOCMOJIOTHH

14.1.3. 3auér

1. Yto sABiseTCS MPEAMETOM M3YyUYEHHsI TUCHUIUIMHBI «KOHIIENIINN COBPEMEHHOIO €CTECTBO3HA-
HUs»? 3aueM ryMaHUTapHUsIM HYKHbI €CTECTBEHHOHAYYHbIC 3HAHUS?

2. MeTo/ipl HaAy4YHOTO MO3HAHUS. DMIIMPUUYECKUE METO/bI Mo3HaHus. TeopeTuueckue METObl Mo~
3HaHUS.

3. YUro Takoe HayuHas kapTuHa Mupa? OyHIaMeHTaIbHbIE BOIIPOCHI, HA KOTOPHIE JAa€T OTBET HayY-
Hasi KapTHHA MUDA.

4. IlpencraBineHus 0 MaTepUH, IBUKEHUN U B3aUMOJAEHCTBUN B aHTUUHOM KapTUHE MUpa.

5. IlpencraBnenus o MPUUUMHHOCTH, 3aKOHOMEPHOCTHU U CIIy4aliHOCTH B aHTUYHOU KapTUHE MUPA.

6. [Ipencrasnenus 06 00IIEM YCTPOHCTBE M MPOUCXOKICHIN MUPA B AHTUYHOW KapTHHE MUPA.

7. Kak u3MeHUIUCH B3IJIAIbI YeJlOBeKa Ha MUp U Ha camoro ce0s B XV Beke? C uem CBS3aHO 3TO
100anbHOE U3MEHEHUE B3IVIS10B?

8. Kakas nayka crtana riaBHoi B nepuos HoBoro Bpemenn? Kakoil BeIMKUIA MPEICTABUTENb HAYKH
OTKPBLI ATOT MEPUO]] B HICTOPUU (PU3UKHU M KAKOH BEIMKHIA IIPEICTABUTENh HAYKH €T0 3aBEPIIIHII?

9. Ilouemy KIaccUUecKOe €CTECTBO3HAHHUE HA3BIBAIOT SKCIIEPUMEHTAILHO-MaTEMaTUYECKUM?

10. Kakoe nipeacTaBieHre 0 MUPO3JJaHUU MIPUIILIO HA CMEHY aHTUYHOMY naHTen3my B HoBoe Bpe-
ms?

11. Yro Ttakoe renuonentpusm? Maero kakoro apeBHerpedeckoro yueHoro uepes 1800 net mocie
Hero Bo3poaui Hukonait Konepuuk?

12. Yem 0OBSCHSIIACH CTPOMHOCTD U YIOPSIIOYEHHOCTh MUPO3IAHHS B KJIACCHUYECKOM €CTECTBO-
3HAHUU?

13. ChopmynupyiiTe 3aKOHBI, KOTOPBIMH OOBSICHSIFOTCSI BCE SIBJICHHS MPHUPOJLI B MEXaHUYECKOU
KapTHHE MUpa.

14. Teopema Ommu Hétep. 3akoHbl cOXpaHEHMS.

15. lemon Jlamnaca. Konnenmumst abcomrotHoro nerepmuHusmMa. [louemy Hayka HoBoro Bpemenu
CYMTAaJIa CBOIO KapTUHY MUpPa B OCHOBHOM 3aKOHUEHHOM?

16. OnbiT Maiikenbcona—MOoOpJid U €ro pe3yJbTarT.

17. ChopMynupyiiTe MOCTYNIAThl CHEIHATLHON TEOPUN OTHOCUTEIILHOCTH.

18. IIpeoOpazoBanus JlopeHnia u ciencTBys U3 HUX.

19. 3akoH B3aMMOCBSI3U MacChl U SHEPTUU.

20. HBapuaHThI cieUaIbHON TEOPUH OTHOCUTEIBHOCTH.

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

22. IlpuHIUIT SKBUBAJICHTHOCTH.

23. Yt0 Takoe 4eThIpEXMEPHOE IPOCTPAHCTBO-BPEMSI?

24. OcHoBHas ujesl TeOpUU OTHOCUTENbHOCTU. OCHOBHBIE MpeACcKa3zaHus 001Iel TeOpUr OTHOCH-
TEJIHHOCTH.

25. HaGmronieHusi, MOATBEP K IAIOIIUE CIIPABEATUBOCTh TEOPUU OTHOCUTEIBHOCTH.

26. Uto Takoe MHUKPOCOCTOSIHUE U MAaKpOCOCTOSIHUE CUCTEMBbI? UTO yCTaHABIMBAET pacrpeselie-
Hue Maxkcpeiia? Uto yctanaBiauBaeT pacnpenesienue boiabimana?
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27. IlepBoe Ha4aao TepMOAMHAMUKH. BeuHslil 1BUraTe s NepBoro poaa — 3t1o. . . [louemy HeBo3-
MOJKHO €ro cosmanue?

28. HaumbGonee oOmas ¢opMylIupoBKa BTOPOro Hauajlia TEPMOAMHAMHKH, MPHHAIJIEKAIIas aB-
crpuiickomy ydeHomy Jlroasury bonbiMany. B yem 3akirouaercst OTaMYue BTOPOro Havajla TePMOJIUHA-
MHUKH OT IEPBOTO?

29. B3anM03aBUCUMOCTh BEJIUYUH TEPMOJAMHAMHYECKONW BEPOSTHOCTH COCTOSHUS CHUCTEMBI, JH-
TPOIINU U CTETIEHU YNIOPSIIOYEHHOCTH.

30. C ToukH 3peHusi TepMOIMHAMUKHU SHTPOMHS — 3TO TaKas QYHKIUS COCTOSIHUS CUCTEMBI. . .

31. Bropoe Hauano TepMoAMHAMUKU. BeuHblil 1BUraTens BTOPOro poja — 3TO YCTPOUCTBO. . . [1o-
YyeMy HEBO3MOXKHO €ro co3JlaHue?

32. B ueM CyTb THIIOTE3BI O «TEIUIOBOM cMepTH BeenenHoi»? Ee BO3MOKHBIE OIIPOBEPKEHUS.

33. [Toctynarel Hepuera u [1nanka. TpeTbe Hauano TepMOJuHAMUKH.

34. Yro aTo Takoe anexTpuueckuil 3apsan? IloueMy anekTpuyeckue 3apsiibl B3aUMOJECHCTBYIOT?
Yro sBIs€TCA areHTOM, OCYIIECTBIISIOIIMM 3TO B3aUMOJIEHCTBHE?

35. YUrto Takoe 3eKTpUIeCKuil TOK?

36. IlepBoe ypaBHeHUs MakcBemia. DIeKTpocTaTHYECKoe noJie mopoxaaercs. . . Yem? Ero cuno-
BbI€ JIMHUH.

37. Bropoe ypaBHeHue MakcBesuia. J[Ba HCTOYHMKA IEPEMEHHOTO AIEKTpuyeckoro nossa. Cuio-
BbIE JIMHUM MIEPEMEHHOTO AJIEKTPUYECKOI0 MOJI.

38. Tpetbe ypaBHeHre MakcBeia. /J[Ba HCTOYHHMKA MarHUTHOTO TOJIS.

39. YerBeproe ypaBHeHust MakcBemna. CUIOBbIE JIMHUA MArHUTHOTO TOJISA, FO’KHBIE U CEBEPHBIE
MarHUTHBIE 3apsAbl B Ipupoe. . . OOHapyX eHbl WK HET?

40. HoBas (hopma cyriecTBOBaHUSI MATEPUU B IJICKTPOMATHUTHOW KapTUHE MUPA 110 CPABHEHHIO C
MEXaHUYECKOM.

41. DnekTpuyeckoe o€ U MarHUTHOE T0JIE — 3TO KOMITOHEHTHI €AMHOTO (PU3NYECKOr0 00BEK-
Ta... Kakoro?

42. TerioBOE U3NYYCHHE, XaPAKTEPUCTUKHU TEIUIOBOTO U3JTYUECHHUSI.

43. B ueMm cyTh cuTyanuu «yibprpaduonetoBoit karactpodsi»? KTo 1 kakoi HaIlen u3 Hee BBIXO?

44. KopyCKyIsipHO-BOTHOBOM Jyain3M. B Kakux sIBIEHUSX CBET BeleT ce0s Kak BoinHA? B kakmx
SBJICHUSIX CBET BeET ce0sl KaK MOTOK YacTHIL?

45. Bonnsl e bpoiins. ®dusznueckas HHTEPIPETALU KOPITYCKYISIPHO-BOJIHOBOIO yajlnu3Ma.

46. Ilpunnun Heonpeaenennoctei ['eiizendepra. [IpencraBnenus o JeTEPMUHUPOBAHHOCTH COOBI-
THI B MUpE.

47. CMBICT ¥ CBOMCTBa BOJHOBOM (pyHKIHMH — TMCcH-QyHKIHH. YUTO 3HAYUT PEIINTH YpaBHEHUE
[pénunrepa? « DHepreTnyecKkas JECEHKa» NIEKTPOHA B aTOME.

48. 13 yero cocTout atom, SiApO aroma, IpOTOHBI, HEUTPOHBI?

49. Kakyto rpyniy 3J€MEHTapHBIX 4aCTUL] Ha3bIBAOT aJpOHAMU, KaKyl0 — JIENTOHAMU?

50. YUeMm oTiMyaeTCsa aHTHYACTHILIA OT YacTUIEI? UTo Takoe aHHUT WIS ?

51. Yetslpe Buaa pyHIaMEeHTAIbHBIX B3aUMOJCHCTBUH, CYyIIECTBYIOIIUX B IPUPOJIE.

52. Teopernyeckum (pyHIAMEHTOM COBPEMEHHOW KOCMOJIOTHU siBisieTcs . . . Kakas teopusi? Hau-
OoJsiee CyIIECTBEHHBIM OTIIMYMEM COBPEMEHHBIX KOCMOJIOTHYECKHUX MOJENIEH OT MPEIIECTBYIOMINX SB-
nsiercs (MpeICTaBICHUE O CTAIMOHAPHOCTH UK 00 »BoIOITMU Beenennoit)?

53. Kaptuna «paz0eranusi» TajJlaKTUK OyJaeT HaOMoaaThCs U3 JIIOO0H TalaKTUKH, WIH TOJIBKO U3
Hamei? Kak aTot nmporecc MoxHO cede npeactaButh? Korma nmpuMepHO HavyaaoCch HaOII01aeMOe paciiiu-
penue?

54. CornacHo HaumOosee paspaboranHoi rumoteze CoiHe4Hasl cuctema copMUpoBaIach B pe-
3ynbrate ... Yero? Bce kocMuueckue Tena, KOTOpble cOCTaBisA0T COTHEYHYIO CHCTEMY, 00pa3oBajHCh
npuMepHo... Korma?

55. Atmocdepa 3emiu, ee cOCTaB.

56. I'mapocdepa 3emnn — yHukanpHoOe siBineHune B CoHeuHon cucreme. [Touemy?

57. Jlutocepa — 3710 ... Aapo 3emnm.

58. 3Be3nHas 3Bomronua. Koneunas ctagust 3B€3JHON DBOJIIOIMH 3aBUCUT OT ... Uero?

59. Becenennas — 3710 ... CTpykTypa Bcenennoit.

60. Xumus — Hayka o ... [Ipogomkute onpeneneHue. XUMUYECKUN 3JIEMEHT — 3T0 . . . [Ipogon-
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JKUTE onpeiesieHne. Yem omnpenensieTcs: IpuHaAIeKHOCTh aToMa K JAHHOMY XHUMHUYECKOMY 3JIEMEHTY?

61. ChopmynupyiiTe NeprHOAMIECKUN 3aKOH XUMUYeCKUX deMeHToB J1. V1. MeHneneena.

62. N3oton — 7710 ... [Ipogomkure onpenenenne. Monekyna — 3710 ... [Ipogoskute onpenenenue.
Xumuueckas peakuus — 370 ... [[pomomkure onpeneneHue.

63. 3aKOH COXpaHEHUs MacChl IPU XUMHUECKHUX PEAKIIHIX.

64. Chopmymupyiite npunanun Jle [larense.

65. Heoprannueckue coeuHeHus — 3710 ... [Ipogomkure onpenenenne. OpraHn4eckue CoeInHe -
HUs — 970 ... [Iponomxure onpenenenue.

66. KatanuzaTopsl 1 HHTHOUTOPBI.

67. Uem OmosornuecKkue KaTtaanu3aTopbl GEPMEHTHI OTIUYAOTCS OT OOBIYHBIX KaTaanu3aTopoB?

68. Hanbonee BaxHbIE TOCTHKEHUSI OPraHUUECKOW XUMUH.

69. Uto n3y4yaeT 3BOJIOIMOHHAS XUMUS?

70. Kakue xuMudeckue 3J1€eMEHTHI Ha3bIBalOT OPraHOTeHAMM?

71. CylmHOCTb )KMBOT0, €F0 OCHOBHBIE IPU3HAKH.

72. KakoBa cTpykTypa 1 (PyHKIMU OEIKOB?

73. Kakue ¢pynkiuu BemonastotT Mmoiekyasl JIHK? KakoBa crpykrypa u coctaB monexyn JJHK?

74. IlpuHIMOBI IEpEJaUu HACIEACTBEHHBIX IPU3HAKOB OT POJUTEIBCKUX OPTaHU3MOB K UX IIOTOM-
KaM. 3aKoHEI MeHnpaens.

75. OCHOBHBIE NOJIOKEHUS KJIeTOUHOM Teopuu. KieTka: ee cTpoeHue u GyHKIIMOHUPOBAHHUE.

76. Ha xakue aBa HaauapcTBa ACNST BCE )KUBBIE OpraHu3Mbl Ha 3emuie? B uem ux ominune?

77. YUro takoe (ukcarms azota? B uem cocTosuia cBi3aHHAs C 3THM IMPOLECCOM «UCTOPUYECKAs
MHCCHSD» TPOKAPUOT?

78. CTpyKTypHBIE YPOBHH >KMBOU MAaTEpPHUU.

79. OcHOBHBIE (haKTOPHI IBOJIOIMH OPTAHHYECKOTO MUPa 3€MJIH.

80. KoHuenuuy BOSHUKHOBEHHUS )KU3HU Ha 3eMJle.

81. Yuenue o 6uocepe akagemuka B. 1. Bepnanckoro. Uto Takoe Hoochepa u kak oHa Gopmu-
pyercs?

82. Yenorek Bo BceneHHOM: KOABOIOMS YEIOBEKA U PUPO/IBI.

83. Yro Ha3pIBaeTCs caMOOpraHu3aluei? YcinoBus BOSHUKHOBEHHS IIPOLECCAa CaMOOpraHU3aluy.
UeM oTiiMyaeTcsi caMoOpraHu3aius OT SBOTIOLUH?

84. ChopmynupyiTe OCHOBHBIC MOJIOKEHUS KOHIIENITUN YHUBEPCATILHOTO SBOIOIIMOHU3MA.

14.1.4. Tembl 1a00paTOpHBIX padoT
1. KunemaTrika paBHOYCKOPEHHOTO BpallleHUs
2. V3ydeHune a11eKTpoCcTaTu4eCKOro OISt

14.1.5. MeTonnyeckue peKoMeH AU
TeMblI 17151 CaMOCTOSTEIBHOTO U3yUEHUS:
. MuponoHuMaHue U Hay4yHbI€ JOCTHKEHHS €CTECTBO3HAHUS B @aHTUYHOCTH.
. 'eonentpuueckas cucrtema mupa Apucrorens-IItonemes.
. EctecTBo3Hanue B snoxy Bo3poxnenus.
. Hayunbiit meton u tpyasl ['anuneo I'anuites.
. Jlemon Jlamnaca.
. IIpyHIMI KJIACCUYECKOTo 1ETEPMUHU3MA.
. Cua Kopuommuca.
. TennoBble ABUraTelln U OXpaHa OKPYKAIOLIEH Cpeabl.
9. Cimaboe 1enTOHHOE B3aNMOIEHICTBHE.
10. DnemenTapHble yacTuibl. KBapku.
11. [onumepsl, ONOMOTMMEPHI.
12. HoBble XUMHY€ECKHUE BEIIECTBA U MaTEpUAJIbI.
13. YenoBek kak 9acTh Ouocdepsl U KocMoca.
14. buotexHosoruu u Oy/yliee 4eI0BeUeCcTBa.
15. IlnaneTsi-ruranTsbl COIHEYHON CUCTEMBI U UX CITyTHHUKHU.
16. 7)Kusnb u pazym Bo Becenennoit.

0N N W~
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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