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1. HEJIM OCBOEHHS JHUCLHTILIHHbI

[lensiMi OCBOEHNS IMCIMILTHHE! « ECTecTReHHOHAYYHAS KAPTHHA MHPay SBIAIOTCA:

- CTaHORICHHE ODLICKY/IbTYPHBIX KOMICTEHTHOCTCH MyTeM PAiBHTHA eCTECTBEHHOHAYHHBIX 3HAHHIL
M YMEHMH, OCHOBAHHBIX HZ NPHHIMIAX YHHBEPCAIBHOIO 3BOMIOUHOHHIMA ¥ CHHEPIreTHKH B COOT-
BETCTAHH K XHBOH H HEXHBOI MPHPOE;

- ycrpanenue npofaeM ALANTAUMOHHOIO XapakTepa, BOIHHKAIOMMX NPH JaJbHEHIEM H3YUCHHH

y'leﬁuux JIHCIHITTTHH €CTECTBEHHO-MATEMATHYECCKOIO LIHKIA.

2. MECTO JJUCHHILJIHHBI B CTPYKTYPE OIIOI BO
Juscrumna «EcTecTBeHHOHAYMHAS KAPTHRA MHPa» OTHOCHTCH K obsatensuoil uactu 6noxa «Jluc-
IHTUTHEBE (MOLYIH ).

3. NVIAHUPYEMBIE PE3VJILTATBI OBYYEHHA 1O JUCHHILIHHE

ITnanupyemsic pesybraTel O0YUCHHS 110 THCHHILIHHE, COOTHECCHHBIC ¢ ILIAHHPYCMBIMH Pe3yIETa-
Tam# ocsoeria OTTOIT (KOMIETEHIHAME i HEIHKATOPAMH JIOCTHARKEHHA KOMIIETCHIINI)

(opmupyemne
KOMIETeHLMH
(xoa, copepxanne
KOMIIETEHLIMM)

ITnanupyesuie pe3yasTars OOYYCHHR N0 AUCUHTIIHHEE, B
COOTBETCTBHM € MIIMKATOPOM AOCTHKCHHA KOMIICTEHLHH

HHAHKATOP JOCTHKCHHR KOM-
NCTEHLHK
(K00, codepxcanue uiouxa-

Pesynbratel 0Gy4enna no
JIHCUHIITHEHE

Hansenosanne ote-
HOYHOIO cpeacTsa

YK-1. Cnocoben
OCYWIECTRIARTH N0~
HCK, KPHTHuECKHH
AHAAMY M CHHTES
undopmaim,

NPHMEHATL  CHC-
TEMHLIR  moAxon
JVIR pelieHHs  no-
CTAB/IEHHBIX 3a/1a4

mopa

YK-1.1.  3uaer  npHHuMNLE
chopa, otGopa u 06o0wenns
HH(OpMAaLHH,

VK-1.2. VYmeer cootHOCHTE
PAIHOPONHBIE HRIEHHR W CHCA
TEMATHIMPOBATE WX B PaMKax
W30panHeIX  BMOOB  nipodhec
CHOMANLHON ACATEALHOCTH.
VK-1.3. Bnaneer Haseikamu
HAYNHOTO MOHCKA M NPAKTHYE
ckoit pabotu ¢ unopmaly-

3naer:

= COUMATLHYIO JHAUMMOCTE
ACTPOHOMHM KAK HAYKH W
cpoeit Gyayweit npodeccy
YUHTENR HIHKH]

= MECTO ACTPOHOMHH B CHC-
TCME CCTCCTBEHMLIX HAYK M
B KHIHH  HCJ0BEMECKONO
o6ecTsa, TECHYIO BIaUMO-

CBA3L ACTPOHOMMH C JpY-
IHMH CCTECTBEHHLIMH Hay-

OHHBIMH HCTOMHMKAMM, MCTO+ KaMmM,
AAMH DPHHATHA PelUeHMi. = OCHOBHBIC MOHATHR ac-
TPOHOMHH!  ACTPOHOMMYC-

CKHe OOLEKTHI M WRACHWA, &
TAK KE MX XapPAKTePHCTHK —
(DHIHMECKHX BEANYIHH,
Vwmeer;

- BMAGNATL  KOHKPETHOE
GHIMYecKoe conepianue
NPHKIATHLIX 32848X M HC-
NOJL30BATL OCHOBHBIC 3a-
KOHb  uankn B npodec-
CHOHANLHOH NRATENILHOCTH;
- NPUMEHATEH  (PHIHYecKHe
FAKOHB JUIR PELICHNA TPaK-
THHECKMX 3a1ay,

Bnapeer:

- MCTOAOJIOTHEH OpraHmna-

TecroBuie Bonpockt
Yerumit onpoc




UMM, [UTEHHPOBANMA, 11PO-
BEACHHR H3MEPeHHil M 00-
paboTKH PeIyibTaTOB OKC-
HCPHMEHTRIBHBIX HCCIEN0-
BaHWi, B TOM HHMCAC © MC-
NONBIOBAHHEM  CIICLHLIM-
FHPOBAHHONO MPOrPAMMHO-
ro obecnevenmns.

4. OBBEM H CTPYKTYPA JUCHHILIHHBI
TpYI0eMKOCTE AHCIUHIVIHEL COCTARARET 2 339CTHRIC CAMHMILL, 72 Yaca.

TemarTusieckuii mwian
dopma obyuenns — ounan

Hanmenopanne tem Konraktnas paGora Qopmul
W/ pasjie/ion/TeM obyualommxes TCKYUICTO KOHTPOJIA
JUHCLHILTHHE g' € NeJIarorHYeCcKHM ?, YCIIEBAEMOCTH,
K OTHHKOM = | hopma npomexyTou-
5 § E 2 E é HOI
4z |z g = i E 8 aTrecTalHH
g g | £ 5 § E 5 (no cemecmpay)
=R g
= =
Jloruka u metononorns | 6|
HAYWHOTO MOIHAHMA, - 12 2 4
Isomortus pusmseckoit | = | 5 K 4
KapTHHBI MHpa. L
6 PK-1
CTpYKTYPHBIC YPOBHH e | 2 4
matepun. Mukpomup. o
ActpoHomudeckas kap- | 0
THHA MEPA. DBOIIOIHA = | 2 2 4
Beenennoit.
[Topsiok 1 Decnopaiox $ &
8 [Tpupoae. Cunsxep- > 2 2 4
reTHka,
6 PK-2
CoBpemennas XHMHIYe- S 2 » 4
CKax KapTHHA MHUpa -
6| =«
I'eonoriyeckas 3somo- el 7 2 4
uHs fad]




8. | Buonoruueckas kaptu- | 6
na mupa. Ilponcxoxae- -
HHe KHINH = | 5 4
(9BOTHOLHA M ha’
Pa3BUTHE KUBBIX CHC-
TeM)
9. | buonornyeckas xaptu- | 6| oo PK-3
Ha Mupa. o | 2 2 B
[cHeTHka ¥ 3BOMOUKA Vo
Beero 3a 6 cemectp 18 18 36 3AYET
Hroro no aucunnanne 18 18 36 3AYET

CO}IOP“HHQ JIEKUHOHHBIX 3AHATHIH N0 AHCUHILIHHE

Tema 1. JIoraka H METO0J0HA HAYHHOIO NO3HANNS
3anaun i uean kypea Mecro Hayku B crpykrype 3uanns. CTpykrypa Hayunofi aesrenssocti. Kpn-
TepHH ¥ HOPMBI HaydnocTH. Hayunas ueruna u nayuroe mupososspense. [Tapagurme, Gunocodus
sayxu. Pons Moaeseit B cosnannn EKM

Tema 2. Dsosmouns GusHIecKoil KAPTHHLE MIPA

l'eonentpuyeckas n leamonentpryeckas cHereMmsl mupa. Beenennas Hutorona. Beenennas Diin-
trreiia. Crensatbias Teopist otHocHTensHocTH (CTO). Oynnamentansueie B3anmoselicTsus. I'pa-
BHTALMA,

Tema 3. Crpykrypusie yposuu matepun. Muxpomup.,
Crpoenne aroma i yeMenTaphsie sactrisl, Knacenpukauus anemerrapusix yacTan. Baansmoeit-
CTBHA MEXJLY YACTHIIAMH.

Tewa 4. Acrporomuteckas KapTuna mupa. Isomonus Beerennoii.
Ochosrbie sranst nocae bojsmoro s3pema. O6pazopanue nepsuix 38831 O6bexTs Beetenoii, by-
ayiee Beenennoii

Tema 5. Mopsiaok u Gecnopsok 8 Mpupoge. Cumnepreruka
JlunHamiyecKHe | CTATHCTHYECKHE 3AKOHOMEPHOCTH B NPHpote. [TpHHIMN BOIPACTAHNA IHTPOITHA.
3akoHOMepHOCTH caMooprasHsair. [IPHHIMNL! YHHBEPCATLHONO IBOOUHOHIME

Tema 6. CoBpeMeHHAN XHMHYECKAN KAPTHHA MHpPA.
Xumueckue anementel Xumiueckne coeamuetion. CocTosnns sentecrsa. HoBbie noaxost K ciy-
Te3y MarepHanos

Tema 7. Neonornueckas 380, momus 3eman.
Bosauknosenne conneunoi cucremsl. 3emiid, e& CIPOCHHE H YBOMIONHA. 3EMIR KaK OTKpLITAs, He-
PABHOBECHAA, AMCCHNATHBHAA cucTema. Monienn opmuposanus nnanets: 3ems. Saepuas reoxpo-
HojoriA. BosnuKkHOBEHHE H AMHAMUKA BIAHMOCBAIAHHBIX reocepautocdepsl, ruapocdepsl H at-
Mochepst 3emi.

Tewma 8. Buosornieckan kapruna mupa. lponcxomaenne #usun (HBOOMNS W pazsu-
THE AKNBLIX CHCTEM),

IMpoG:ema npoHCXOXACHHS KHIHH. MaKPOMOICKYJTbI, THICPLIKI H 3aPOKICHHE OPrannyecKol
HHIHH. DHINKO-XHMHYECKHE NPEATOCHIIKH NPOHCXOANEHHS Ku3Hn. [IpeacTannenus o muanu.
MHuorooGpasue #KH3HH B ¢AHHLIE TPHHIANBI OPTAHH3AUHE H QYHKIHOHAPOBAHNS KHBOTO.

Tema 9. Buoaoruteckan kapruna mupa. lenernka v 980a0mms
OcoberHOCTH CTPYKTYPHEIX YPOBHEH KHBOH NPHPO/ILI: KIETKA, TKAHb, OPraH, OPraHHIM, Iony/s-
A, Onoreoueros, Ouocepa. CHHTETHYECKEN TEOPHA IBOMFOLHL.
Coaepxanne npaKTHYECKHX 3aHATHIE 110 ANCUHTLIHHE
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Tema 1. JIoruka 8 METOA00I M HAYHHOI0 NOIHANNSA

3anarue 1. Hayxa n kyasTypa

COOTHOMICHHE 1 B3AHMOACHCTBHE HAYKH W HCKYCCTBA B KYJALTYpE,
CrenudMKa HAYMHOTO 3HAHNA, €10 KPHTEPHH H NpH3HaKH. OYHKIHMH HAYKH.
ITpouece H3ydeHHR NTPHPO/LI KAK CPEACTBO AYXOBHOIO PA3BHTHA HCI0BEKR
Ectecto3Hanue Kak GeHOMEH 00LIEHEN0BEYECKON KYILTYPSL

Hayka, ¢punocodpus # peanris. HoBbie BOIMOKHOCTH HATIOrE.

3aunrie 2. HeTopus H METOI0/10THS €CTECTBO3HAHHS

OCHOBHBIC 3TaAlbl PAIBHTHA HAYKH H €CTECTBEHHOHAYYHbIE PEBOMOIMH,
CrasosiesHe IBOTIOUHOHHOTO eCTECTROIHAHHA,

Tune HayysHOit paIMOHATBHOCTH,K 1ACCHYCCKHIT, HEKNACCHICCKHI, MOCTKIACCHYCCKH CTIO-
co0Bl NO3HAHUA.

CHeTeMa TCOPETHYECKHX HIMITHPHYCCKHX MeTO/10B B Hayke. Hayuneiii daxt, runoress, 3a-
KOH, TCOPHA,KOHIIENIHA KAK OCHOBHBIE METOI0I0THYECKHE HOHATHA.
Hayunmiit meron umonenposanue. Merogonorus Apucrorens, Iannnes.
Tewma 2. Isomonns PH3HuecKoii KAPTHHBI MEPA

ZanurTne 3. DYHIAMCHTATLHBLIC NOHNTHS M HPHHUNNB! CCTECTBOSHAHNA
[Ipencrannenns o MaTepun i ee croitcTsax. Kopnyckynsaphoe u
KOHTHHYANBHOE ONUCAHHE NIPAPOJILL.

Bemectso, nose u GUIHYECKni BaKyyM.

Dneprid Kak GyHIaMeHTANLHAR XapaKTePHCTHKA MaTepi. Bias snepruy,

3aunTne 4. Bianmoaelicreas B pHIHYECKOIl KAPTHHE MDA
DNeMeHTAPHBICHACTHIB, HX OCHOBHLIC XapaKTepueTHRy i Knaccudukanus. Teopus Ksapkon,
3aKOHBI COXPAHEHHA B MHPE MeMEHTAPHBIX 9aCTHLL.

DynIaMeHTATEHBICB3aHMOICHCTBHSA H HX NPOSBACHHA B NPHPOJIE.

I'pasHTallMOHHOE BIAHMOJIEHCTBHEKAK BRKHEH WM THII BIAUMOACHCTBHI, ONPEACIAIONIHI
asomonHio Beenennoft.

DNEKTPOMArHHTHOE B3AHMOACHCTBHE KaK ONpeensionee XHMHYeCKrit HOHONOrHyYecKknil ypos-
HH OPraHH3alMH MaTepUH.

Teopus Benuxoro obweannenus u CynepoGneuHenns.

Tema 3. Crpyxkrypubic yposau matepun. Mukpomup.

3ausrue 5. Ipocrpancreo u spemsi. Hpuuunns: coBpemennoii Gpuinkn
TTpHHIHIB CHMMETPHI H 3AKOHBI COXPaHCHHA
Cneupansias Teopus OTHOCHTENBHOCTH, KOHUCHIMA ¢AHHOrONpOCTpanCTBa-BPEMEHH A,
Ditnwrrefina
OB1as TeopHS OTHOCHTENBHOCTH M ¢C OCHOBHLIC CIISACTBHS.

[pHHIHN TPHIHHHOCTH B KAGCCHYECKOM ecTecTBO3HAHMM. [TOHATHE OCOCTOAHHN CHCTEMAL
Jlannacosekuit ATEPMHHKIM.

[IpHHUMTILL KBAHTOBOMEXAHHYECKOT0 ONHCAHNS NPHPOjILL. TIpHHIIN KBAHTOBAHHOCTH {/HC-
KPETHOCTH }PHIHYECKHX XAPAKTCPHCTHE MHKPOOOBeKTOB. [IpHHIMI KOpHyCKyAspHO-
BOJIHOBOTO AYaIH3MA,

CoOTHOIICHHE HCONPEACICHHOCTEH H NPHHII A0NONHHTEIBHOCTH.

Jannrne 6. Monstrns c107H0i cHCTEMBI B QHINYECKOI KapTHHE MUPa
Hepasrosectas tepmoannamika. Otkpeireiecucremsr. Juccunarususie cucremst. Camoopra-
HHIAIHA B IPHPOJE.

HeobGxomumuieycnosua s camoopranusanuy, Teopus Ondyprauuii. Budypraunontoe aepe-
BOKAK MOJeJIb 9BOIOLHHE TIPHPOJIBL, Yen0Beka, obuiectsa. [HIoTe3a poxkIeHHAMATEPHH,

Tema 4. Acrponomuveckas Kapruna mupa. Jsononus Beeaennoii.

3ausrie 7. OCHOBHBLIC HANPABJICHHS XHMIH HA COBPEMEHIIOM FTAINE ¢€ PAIBHTHS
XHMHS HOBBIX MATCPHAIOB (NIOTHMEPBI, KOMIO3HITHOHIBIE MATEPHATh], KHAKHE KPHCTALIBL,
ONTHYECKHE MATEPHAII),
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XUMHiA HOBBIX COCTORHHIH (PaHAIHOHHANR XUMHA, NAIMOXHMHR, A3CPHAS XHMHA)
Bronornsamis Xumus (noayueHue GepMeHTOB, HCCIC0BAHRE ABTOKO/ICOaTeBHBIX Peakiutil,
MOJCIHPOBAHHE PabOTHI KHBOH KJIETKI)

3ausrie 8. Mup 7Boa0HOHHPY 0 ML DBOOUNN HA KOCMOJOTHYMECKOM YPOBHE

. Bosuuxnosenues ssomonus Beesennoi. Mogenn Beenennoii A, Difnnreiinan A, @puamana,

i

1.

2.

Orxpbrrue 2. Xabonom pazberanns ratakux,
Kpumiueckasnnornocts Beenennoii 1 npoGiema ckphiroil Macesl, OUEHKH BPEMEHH IBOTIONN-
uBcenennoit, Mozenn panseit ssomounn Beenenuoii.
Teopua nuadusunn, Cuesapuitbonsmoro s3peisa, bapuonnas acummerpus Beenennoii.
Meppiunniinykneocuntes. Havano xumiyeckoii ssomonun Beeaennoit, OTKpuITHEpeTHKTO-
Boro dona BeeneHHoi.

Tema 5. Topsutox u Gecnopsok 8 Mpupoge. Cundnepreruxa

Zansrue 9. Ipomonms u crpoenne raaaxtTuk 1 Coaneunoii cueremnl

. lanaxTuka Kak caAMHHEAKPYIHOMAcIITAOHOMH CTpyKTypht Beenennoii. Mozemn gopmuposa-

HHUA B IBOMIOLMH FANAKTHK, HX CHCTEMATHKA, 3BE3IBl — OCHOBHOH CTPYKTYPHBI 21¢MCHT
Beeaeanoi,
MuorooGpaine 38e3i1, DuepreTika 38e31. MoACIH 3BOMIOLHY 3BE3/1: OTMEKIBEITHON0 ra3a 10
Gesuix KapiauKos, HCHTPOHHBIX 3BE3/1 H YEPHBIX JIBIP.
DopMHPOBARHE XHMHYECKHX HICMCHTOB B IPOLIECCE IBOMIONHN 3BE3,
Crpoenne 1 uerounnxuneprus Conuna. Conteunas akrusiocts. [lnanernas KocMOronus.
DUIHUECKHEYCI0BHA HA NuaHeTax, Mansix Tenax CoaHeyHoH CHCTEMBL.
Jansrue 10, Isoonns 3emin Ha reo0rHi4eckoM yposHe
Dopuuposanie niaHETLI3eMIA, e€ CTPOCHHE H IBOMOLHA. 3eMIA KAK OTKPBITAN, HEPABHOBEC-
HAR,JAMCCHIIATHBHAN CHCTCMA,
Mostenu hopmuposanns naanets 3emna. Siaeprasreoxpononorns. BosnHKHOBEHHE W JIHHA-
MHKa B3aHMOCBA3AHHBIX reochepiaunrocdepst, ruapochepst i armocdepst 3emn. Gusuueckue
oas 3emm.

3. Kocmuyeckue unknst, Kocmuseckas o6ycnoniennocts semunix sanennii.[Tapuuxonsii sddexr.

0 0N

W)

bl o adhi 3o

Tema 6. Conpemennas XuMHHECKAR KAPTHHA MHPA.

Zauwrue 11, Teopun sozauKkuoBenns &u3un va Jemae

O:110 W3 rIABHBIX 3ATPYAHEHHH, CTOAUMX nepe GHOMOTaMHK, - KaK CTPOIO PasrPanuyHTh Ki-

BOE M HEKHBOE,

Teopus KpeauHoHUIMA.

Teopus nancnepmun.

BHOXHMHYECKHE TEOPHH 3aPOAICHHS HKHIHH,

Ponk nnaners 3eMIs B pa3BHTHH KHBOTO,

Sanse 12, Mien 1 MOLEIH IBOTIONNH KABBIX CHCTEM
CamMoopraHH3aiHs HEPABHOBECHON XHMHYECKON CHCTEMBL.
DBOMONHS KIETKH.
MOKHO /11 B IKCHICPHMEHTE NOTYHHTH COSANHEHMA, H3 KOTOPBIX COCTOMT KNETKA,
Bosuuknorenne nepssix PHK,
3epranbHas ACHMMCTPHA IIPHPOALL XHPATbHOCTL. AXHPAILHOCTS B AKHBOH npupone, Acen-
METPHS KHBBIX OPraHA3IMOB,

Tema 7. INeosroraueckas yso.n0ums Jemin.

3ansrue 13, Cenernvueckas undopmanis
Mosnekyna JJHK. Hacneacreennocrs.
Ilepeaava vHOPMAILHA B KIETKE.
CroficTsa resetnyeckoro Koga. Mexaysapojsas nporpamma «enom senosexa.
lenernyeckas urkenepas. JlocTixeHus rennoil nickenepin. . Kionuposanie KHBOTHEIX.
OcoGeHHOCTH CTPYKTYPHBIX YPORHEHKHBON NPUPO/IBI: KICTKA, TKAHb, OPIaH, OPraHHIM, oY=
asuus, Guoreolenos, buochepa,
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3ausie 14, IBoS0OUNS KHBOTO
[lepsrie sBomonnonHBe Teopuu 19 pexa - X Jlamapka n Y. [lapsuna,
Cunrernyeckas Teopus ssomouns (CTI).
BoinnkHOBeHHE YEI0BEKA.
HenpepeiBHOo¢ pasBHTHE HIIH 3aMelIeHHE.
Bo3MOKHOCTD CYHIECTBOBAHMA AHIHI BHE 3eMIH,
Tema 8. Buosornueckas kapruna mupa. [poncxoaienne Ku3un (IBo/ONNS ¥ pa3Bi-

THE AHBBIX CHCTEM).

ol 5o
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3ansTie 15. Aurponnsil npunsn i passurue Beenennoii

Crysaliio T veloBeK noseuics B Hameii Beenennoii?
Jlse opmynuposky antpontoro npuauuna (AIT), Cnabeii ATL
Crunsnpiit ATL

Jausrue 16. Isomonns Gnocdepnt
BO3HHKNOBEHHE H IBO/IOUKA IPOTOKHIHKN KK Hauano GopMuporanns Gnocdepst.
Buytpentue H BHEIHHE GAKTOPHL, ONpPEAE/IAIONHE IBOONIIO Gioceps.
Teopus nepexona dnocdepsr B soochepy 1. Teiiap-ne-Ilapaena u B.A, Bepranckoro.
[puHimn xoasomomunn Guocdeps 1 YenoBexa,

Tema 9. Brnosorugeckas kaprusa Mupa. leHeTHKa H 98001

3aunarue 17. Buocdepa n unsBuanzanus
OCHORHEIE IKOTOTHYECKHE ITPODIEMEI COBPeMEHHOT0 0biIecTsa.
[nobanbHbiC AHTPONOIEHHBIC 3ArPASHCHHA OKPYHAIOIICH CPe/lbl.
[IpHHIMNBIPAIHOHANEHOTO HCMONB3OBAKHA IPHPOAHBIX PECYPCOB H OXPAHbI IPHPOLL.
[TyTunpeoioneHns COBPEMEHHOND IKOIOMHHECKOTO KPHIKCA,
Cunepreruka H3xo0ruieckoe nporuosuposanue. LienoctHocTs AuBoit npupost # Guocdeps.

3ansrue 18. Poas wenosexa 8 EHKM
Yenosek kak o0BLEKT CCTCCTBEHHONAYMHOTO NO3HAHKS.
Ilpeacrasnenus 0 NOABACHHH YEJI0BCKA B IBOIIOLHH,
CounoOHoenoris, TOI0MHA, ITHONOMHA H COUHATBHAN IKONOTHS - HX OCTHAKCHHA B H3YYCHUR
HeJIOBEKA.
OcobennocTs PUIHOIOIMH ¥ 3JI0POBLS YSJI0BEKA,

5. OHEHOYHBIE CPEACTBA JUIsI TEKYHIEIO KOHTPOJISI YCIIE-

BAEMOCTH, MPOMEXKYTOYHOH ATTECTAIIMH 110 UTOIAM
OCBOEHHUSA JUCUHMITIVIMHBI H YYEBHO-METO/IMMECKOE

OBECIEYEHHE CAMOCTOSITEJIBHOW PABOTHI CTY/IEHTOB

5.1. Tekymuit KOHTPOJIb YCIEBAEMOCTH

R

—

Bonpoce: k peiitunr-konrpoao Nel

[NconenTpuueckas 1 I'eIHOLUCHTPHYECKAR CHCTEMBL MHPA,
Beenennas Hetorona.

Beeaennas Ditnunreitna.

Cnenwpanenas Teopus oriocuTensnoctn (CTO).
DyHaaMeHTAIbHBIC B3auMoneHcTans. [pasHTauns.
CTpyKTypHEIE YPOBHH €CTECTBOIHANHS,
KopiiyckyispHO-BOIHOBOM Jyann3m,

Crpoenie aToMa H HICMEHTAPHLIE YACTHIIE.
Kracendurains meMeHTapHbIX YacTHL,

0 BranmojieliCTRHS M1y HacTHIAMH,



11. OcroBubie 3Talbl N0che BoIbIoro nIprsa.

12. O6pazosasiue nepsrix 38€31. O6bexTnt Beeaenuoi.
13. Byayuee Beenennoii

14. Teopusa xaoca.

15. Camooprann3anns

16. XHMHYECKHE IeMEHTHI.

17. XUMHUCCKHE COCAHHEHHA.

18. Cocrosnms pemecTsa.

19. HoBble noaxoss! K CHHTE3Y MaTEPHAIOB

Bonpocst K peiftunr-sonrposno Ne2

BO3HHKHOBEHHE COTHEUHON CHCTCMBI

[Nranera 3emns

. Yro Takoe #u3ub?

Teopus kpeaunoHH3Ma,

3aporieHHe AHIHH H3 HEOKHBOIO BEILECTBA.

buorenesuc.

Teopus nascnepMu.

BHOXHMHYECKas TCOPHA.

Ponb nmaserst 3eMi8 B Pa3BHTHH XHBOI'O,

10 XHMHUCCKas IBOTOLHS.

11. CHMMETPHA I GCCHMETPHR IIPHPOILL

12, Oano W3 rIABHBIX 3ATPYAHCHUI, CTORIHX nepes OHOM0raMy, - KaK CTPOro pasrpaHHuHTL KHBOE
H HEXHBOC,

13. Teopus KpeauHoHn3IMa.

14, Teopus nascnepMuy. BHOXHMHYECKHE TCOPHH 3APORICHIA #u3Hn, Poib naanerst 3emns B pas-
BHTHH JKHBOTO.

15, Camoopranu3aius HEPABHOBECCHON XHMHHCCKOH CHCTEMBL.

16, DBomouns KAeTKu,

17. . MOAKHO 11 B IKCIICPHMCHTE NOIYSHTEL COSIHHEHHA, H3 KOTOPbIX COCTOMT KACTKA,

18, 3epraibHas aCHMMETPHR IPUPOALL. XUPAILHOCTD.

19. AXHpanbHOCTL B XKHBOIT 1pHpoE.

CPEuu s -

Bonpoce: k peiitunr-konrpoaio Ne3
1. AccHMeTpHR XHBBIX OPraHH3IMOB.
2. Yro takoe monekyna JIHK? Hacaexcrsentocts,
IMepenaua undopmaliny s KIeTse.
Caoiicrsa resernyecxoro xoua. Mexaynapoasas nporpamma «['eHoM yenoseka.
lenernyeckas HHACHCPHS.
JlocTHREHHA NEHHON HIDKEHEPHM.
Kaonnponanne KUBOTHBIX.
Teparic ssomonnontnie Teopun 19 sexa - . Jlamapka u Y. /lapeusa.
Cunreruueckas Teopus ssomoim (CTD),
10 BO3HHKHOBCHHE HC/IOBCKA.
11, HenpeprigHoe paiBHTHE WIH 3aMelIeHHE,
12. Isa noustus «Guocdepbin.
13. DpomounoHnkIA nponece Suochephl.
14, Hoocdepa.
15. Yuenue o noocpepe Teiiap ne [llapaena.
16. Yuenne o soochepe B.U. Bepuaackoro,
17. ARTpONHEIH NpUHIMN 1 passuTHe Beenennoii.

R R



I8. Crnysaiino 14 uen0BeK NOKBHICA B Hameli Beenennoit?
19. Jlse popmymposku arTponuoro npunimma (AIT). Caabuit AIL. Cuabneidi AIL

5.2. lpoMexyTOHAS ATTECTALMA

Bonpocki K 3avery
1. Ocrognsie nonoxenus CTO,
2. Ocnosusie nojnoxenus OTO.
3. Yem onpenensercs CTPYKTYpa aroMos?
4, KnanTsi noseil B3anMoeHCTBISA.
5. Uem XapakTepu3yeTcs rpaBHTaiia?
6. Yo OTHOCHTCSH K arperaTHuIM COCTOSHAAM BeuecTsa?
7. Yro, 110 COBPEMHHBIM IPEACTABICHMAM, ABiseT coboH Bakyym?
8. Koraa, rae # kax soauuina Beenennas.
9. OcHoBHbIe NOOKeHKA xonnenuun “bonsmoro Biprsa™,
10. B yem 3akmodena OCHOBHAR “acTh BeuiecTsa Beenennoit?
11. B gem 3ax/10MeHa OCHOBHAR HacTh sHeprun Beerennoi?
12. Yro sxoanT B cocrap Haweit Fanaxruku?
13. “Pasberanue” raakTik, peTHKTOBOE HATYYenHe, Bo3pacT Beenennoii.
14, bynymee Beenennoii.
15. CrpoeHue aroMa ¥ aTOMHOIO S1pa.
16. Kpantopas Mexanuka. CooTHOmCHHE HEONPEIeIEHHOCTH. DIeMEHTAPHBIE YACTHILI-KBAPKH.
17. Kakne xocMuueckue 00beKThl OTHOCATCH K YCPHBIM ABIpamM?
18. Koraa 1 Kak obpazosanack ConHeunas cucrema?
19. Crpoenne Conneunoii cucremsl. Boapact 3emnn.
20. O6pazosanne armocdepsl 1 riugpocdeps 3eman, Yem obyciosnen cocTas coBpeMeHHON aTMo-
cepsi Jeman.
21, Kaxkne XWMHYECKHE MeMeHTH Hanbonee pacnpocTpasens BHe 3emMan?
22. OCHOBHEIC TCOPHH 3APOKICHHA HKHU3HH Ha Jeme.
23. OCHOBHBIE X8PaKTEPHCTHKH HKHBEIX OPraHi3MOB.
24, Yro rakoe nonynsuus?
25. Yro snnsercs "eMHNNCH” CTPOCHHA H KHIHEICATENLHOCTH KHBOIO Opraninsma?
26. CTpoeHHe KIETKH,
27. Yo amnsercs "cunoBoil cramumedi” knerka?
28, Monexyna JIHK u ren.
29, OCHOBHEIC NPHHLMITE] COBPEMCHHONH TCOPHH IBOJIIOIHH KHBOI0,
30. Kakoe MecTo B 2BOTIOINH HeJ0BeKa JaHUMACT HeanaepTaien?
31. Kaxoit sin coppeMerHolt oe3nannl Hanbonee 6A130K K 4e/I0BEKY 110 CTeneHn poacrsa?
32. Hro noka3ano reHeTHKAMH Ha OCHOBRHKK HecaeoBanuil mutoxouapuaneioi JIHK venosexa?
33. Yro aBaseTCs, N0 COBPEMEHHBIM NPEACTABICHHAM, HTEMEHTAPHON CIPYKTYpOi BoMOIMH?
34. Yro takoe "BOIHBI XKH3HKH"T
35. Yro rakoe Guocdepa kax reosoruueckas obonodka 3eman (no Bepraacxomy)
36. Yro Takoe "xupoe nemectno"?
37. Yro takoe noochepa?

5.3. Camocrosteasnas pabora obyualomerocs
Tembi pedeparton
(303aHBS VIS CAMOCTONTEALHON PadoTel CTy1eHTOB)
1. 3nauenue u GyHKIHMN HAYKH B COBPEMEHHOM obLiecTse.
2. Hayka B cHCTEME JIyXOBHOMH KYJILTYPBL
3. Tpobnema «wiIBYX KyabTYp».



4, Hayka u niceBaoHay4Hbie Gopmbl JIYXOBHOH KY/ILTYPEL

5. ECTeCTBO3HAHHE H COBPEMEHHBIC TCXHOMOTHH.

6. EctecTro3HaHKC M KYNBTYPa.

7. CTpyKTYpa eCTECTBOIHAHHA.

8. EctectsosHanue u Gunocopus.

9, dunocodckie OCHOBAHNS CCTCCTROIHANHS.

10. DBo01MA HAYHHON KapTHHE MHPA.

11. OcHOBHBIC HTANK PA3BHTHA ECTCCTBOIHAHKA.

12. 3aKOHOMEPHOCTH PAIBHTHS CCTECTBOIHAHMA: OCHOBHBIC HCTOPHUCCKHE CTAIHM NO3HAHAA Ipa-
pobl.

13. OGas Teopus CHCTEM.

14, Vposu# Oprani3aiui MpHPOALL

15. KoHuenuus crpyKTYPHBIX YPOBHEH opranuiaimu GHONOTHYECKHX CHCTEM.

16. Cimmerpas, OCHOBHBIC 3aKOHB CHMMETPHI. CHMMETPHR B HEKHBOT 1 JKHBOH MpHpoze.
17. DBOMOLHA ATOMHCTHYECKOTO YUCHHA.

18. Teopus cucTem B nosnaniy 3axoxos [pupost.

19. OcHOBHBIC MPUHITAIILI KBAHTOBOH MEXAHHKH.

20. McTopns OCHOBHEIX OTPACIIeH ecTeCTBO3HAHHA (pmanxa, XuMus, GHOIOrHS, FEHETHKA, KOCMO/I0-
THS, HayKH O 3emie, IKOI0rHA # ap.).

21, Pa3sBHTHE eCTECTBEHHOHAYHMHBIX TIPEACTABICHHH B aHTHIHOCTH.

22, KonepHUKaHCKas PEBOIIOUHS B ¢€ METO/I0/IONHYCCKOC SHAYCHHE.

23, Biutan orspeiras I, [aniies B eCTecTBO3HARME.

24. Poas HeloToHa B €CTECTBOZHAHAH,

25. Pazsume ecrectBo3nanns B XIX neke.

26. Pazsurie ecrecraodnanie B XX BeKe.

27. [onsaTHe CCTECTREHHOHAYHHON KApTHHEI MHPa H ¢& OCHOBHLIC ANEMCHTSI.

28. KopryckyspHas H KOHTHHYQIHAA KOHUCTIMK ONHCAHHA NPHPOAbL.

29, ITpocTpancTBO H BPEMS B €CTCCTBOIHAHMHH.

30, TToHsTHA CHMMETPHH # ACHMMETPHH: 3HAUCHHC B CCTECTBOIHAHNH.

31, TIpocTpancTBO 1 BPEMA B KJAGCCHUCCKOH W HEKJIACCHYECKOI KapTHHE MUpa.

32, PassuTHe Npe/ICTARICHII O MATEPHH B HCTOPHH CCTCCTBOZHAHMA.

33, CrieumansHas TeopHA OTHOCHTEILHOCTH: BOIHHKHOBEHHE, COACPKAHUE, OCHOBHBIC HACH
i HX 3HAYESHHC.

34. O6mas TeOpHs OTHOCHTEILHOCTH: OCHOBHBIC HACH H (uaocodeKas HHTEPIpETalns.

35. KpanToBo-n0/1eBas KapTHHA MHPA: CTAHORIEHHE H OCHOBHbLIC NPHHIMILL

36. JleTepMIHAIM, HHACTEPMHHHIM, BEPOATHOCTh, C/1IyHaHOCTL B KIGCCHYCCKOH, HEKJIACCHUECKOIT 1
MOCTHEKIACCHYECKHH KapTHHAX MUPA.

37. Cucremubiii MOAX0: OCHOBHAIE METO0M0IHYCCKHE NIPHHITHITLL

38. Teopus caMoOprani3aliul (CHHEPreTHKA) H ee OCHOBHBIC IPHHIITHL

39. Crpoenue 1 3omonus Beenennoh,

40. IMpo6aema nponcxosieHne Beenennoi B COBPEMEHHON KOCMOIOTHM.

4], KocMo0rHuecKini aHTPONILIH IPHHIMIL ¢ro coJlepAanie, HayuHoe H IIocopeKoe 3HaUCHNE.
42, [poGnemsl NPORCXOAICHHA H PAIBRTHA 3eMIH.

43, EcTecTBEHHOHAYHHLIE MOJICITH IIPOHCXOMIACHHS AKHIHH.

44. Tpoucxoxnenne xusHu Ha 3eme. Teopus GHOXHMHUECKOH IBOTIOLHM.

45. JBOMONHOHHOE YYeHHE B OHOMOIHH,

46. Cunrernyeckas TCOPHA DBOMIOLHH.

47, B3anMOCB#3b OHONOrHYCCKOH W KYILTYPHOI 3BOJHOLMM.

48. 310poBhe YENOBCKA H HOBLIC TCXHOJIOIHH.

49, AxtyaisHble npobneMsl GHOITHKH.

50. [TpoGaema MPOHCXOMKACHIS HeN0BCKa i 00UIECTRA, e MHPOBOI3PEHYECKOE SHAUCHHUE,



51. MepeneKTHBsE! IBOIOIIN YeOBEeKa: PealbHOCTh, BOIMOKHOCTH H NEPCICKTHBbI.
52. BHOTEXHOMOTHH i BYAYIICC HCIOBEKA.

53. Moustie ¥ NPHHIKIIL CHHEPIETHKH.

54, Konuenims yHHBEPCATLHON IBOMIOLH,

56. CymuocTs 380IOMHOHHOMN NAPAIHIMEL B COBPEMEHHOMN KAapTHHE MUPA.
57. Ocuopubie dhunocodickne NpobaeMil COBPEMEHHOIO CCTECTBOIHAHKA.
58. ®unocockne NpobieMbl OTACABHLIX 0Tpacieli ecTeCTBOIHAHHA.

59. CymHoCTs IBOMOUHORNON NapagurMel B COBPCMEHEON KapTHHE MHpa,
60, DBOMONHOHKCTCKHH NOAXOI KAK YHUBEPCAIbHBIH NPHHIHN COBPEMEHHOIO CCTECTBOZHAHMA,
61, OcroBHbe POOIEME! COUHOOHONOTHH,

62. Dron0rus: NOBEACHHE H COUMATLHAR OPradH3alis KHBOTHEIX.

63. OCHOBHBIE NMPEACTAB/ICHHS ITONOTHH,

64, BioaorHuecKne NpeanochliKi COHOKY/IBTYPHOIO NOBEACHHS.

65. Baanmocsa3b OHOIOIHYCCKOM U KY/IbTYPHOH 3BOIIONAH,

66. Cospemennnie npob/1eMbl FTEHETHKH H NEHHOH HEKCHCPHU.

67. OcrosHiie 1po0IEME! ITONOTHA H PONb ArPECCHH B IBOJIOIHH BHJIOB.
68. Oprasu3aiHs H CaMOOPraHu3alus B XHBOH NpHpoe.

69. Cospemeniisie npob/ieMet acTpodhuInkm.

70. Ctpoesne # 3BOMOMHA 3BEIL

71. Bansnne Koemoca na asomonmio onocdepst,

72. Topus stnoreresa JI. H. 'ymuzaesa.

73, EcTecTBo3HaHKe H COBPEMCHHBIC TCXHONOIHH,

74. DKonornyeckHil KPHIHC | LIYTH €10 paspeiieHns,

75. Brorexnonoruy B Dy/yiee WHBHIH3AINH,

76. I'ennan nikenepus: npobaCMbI H NEPCIICKTHBBL,

77. Hayunsie pesomouun B XVII - XX Bs.

78. CymHocTs, GAKTOPH H PE3yAbTaThl HAYUHO-TEXHUYCCKON PEBOIIOLHH.
79. Konueniiny pasBHTHA HAYKH H €CTCCTBOSHAHNS,

80. OcHOBHBIE YEPTHI COBPEMEHHOIT ECTECTBEHHOHAYYHOH KapTHHLI MHpA.
81. Druyeckue npobieMsl B HayKe.

82. EctecTBOZHAHHE W HOBBIE TEXHOJIOIHH,

83. Hayxa xax (paxTop pazsuTis obmecrsa.

84. OcoGeHHOCTH SCTECTBEHHOHAYHHOIO H IYMAHHTAPHOI'O MOSHAHM.

®onn onenounsix Marepaanos (POM) ans nposeaeHns arrectaluy yposus chopmuposanio-
CTH KOMTeTeHIHHA 00y aoMMXCes N0 AHCUMIIMHC ODOPMIACTCR OTACABHBIM JOKYMCHTOM.

6. VYEBHO-METO/JIMYECKOE H HHOOPMAIIHOHHOE OBECIHEYEHHE JIHC-

LHTLIHHbI
6.1 KunroobecneqeHHocTs
HanmeHOBaHHE JIHTCPATYPbi: Toa n3- KHHIOOBECITEMEHHOCTDL
d4BTOP, HASBAHNC, BHI H3NAHNS, | J3HHA Hannune B aexTpontom katatore IBC
H3IATeNLCTBO
OcuoBsnas Anreparypa
1. TI'ybepuwatoposa, Jlapuca 2016 http://e.lib.visu.ru:80/handle/ 1 23456 789/4905

Heanosne. ECTecTsennonay ian
KapTiHa Mitpa ; yuebuoe nocobue /
JI. K. T'yGepraToposa ; Braxump-
oxuthl rocyanperoenin i yHHsepeHTet
umenn Aaexcanaps lpuropsesnsa u




Huxonan Fpuropsesitia CToaeToRbX
(Bal'V) .— Baaasmvup : Baanwswp-
CKWil rOCYIApPCTBEHHBIN YHHBEPCHTET
nMeni Anexcanapa Ipnropsesiya n
Huxonas Nprropueniia CToneTossix
(Bal'y), 2016 — 225 ¢, : aa., Taba.
— Bubnworp.: c. 224-225 — ISBN
978-5-9984-0665-2.

2, Kasrun H.B, Conpesensan 2012 httpz//www.iprbookshop.ru/9 108
HayMHas KapTiia MHpa [3nexTpou-
il pecype): yueduoe nocobiue!
Kasrun H.B.— DaexTpoH. TexcTo-
Brie mamunie.— M, Jloroc, Yinsep-
cuTeToxan xunra, 2012.— 264 ¢

3. Konugnusi coBpeMeniorn 2015 http://www.studentlibrary.rw/book/ ISBN9 785392163342
CCTECTBOIHANNA [ InexTponuil pe- html

cype] : yueGunk ans Gaxansspos /

" M. Pysasuu. - M. : Tpocnext, 2015

JlononuuTensHAR IHTEPaTYpa

1. yBepuaroposa, Jlapuca 2017
Hpanoana, Ou3sseckan KAPTHHE MHPa
KaK KOMITOHCHT CCTECTHCHHOHAY RO
KApTHHK MUpa : yacOnoe nocobie / JL
H. I'yGepnaropora ; Baanaumupexuit
TOCYARPCTHSHNLIT YHHBEPCHTET HME-
1t Aackcanapa Mpuropeesitia it Hu- http://e.lib.visu.ru:80/handle/123456789/5928
xonas Ipuropsesnia CToNCTOBEX
(Bal'y) .— Baaaumup : Baaaummup-
Ckmil rocyaapcTeHublfl yiaepenTer
usenn Anexcanaps Ipurophesnia i
Hukonas Cpyropeesin CTONeTonMX
(Bal'y), 2017 .— 236 c.

2. KoHuenumi CoBpeMenHoro 2009
CCTECTIOSHARNR | DackTposHLIf pe-
cype]: yueGumit cnpagodHuk/ —

DAEKTPON, TEKCTOBBIC TAHHLIC, — i .
KoMcoMobcK-ia-Auype: AMypekuh http://elib.spbstu.ru/dl/2/i19-190.pdf
FYMSHHTAPHO-TIRARTOTIETCKHT rOCy-
Aspervennui yinnepenter, 2009.—
96 c.

3. Canoxun ATl Konuenuun 2015
COBPEMEHHOID ECTECTBOIHRHUR
[DnexTponnsiit pecype]: yuelnnx ans
s R e https://www.gumer.info/bibliotek_Buks/Science/sa
CHEUMATEHOCTAM IKOHOMUKH H dob/
yopamtenns/ Canoxid ATT— Dnex-
TPOH. TEXCTORKWE AaNNWe — M.:
IOHHTH-JIAHA, 2015.— 447 c.

6.2, [leproanaeckKne W3 1auus

«3emas v Beetennasy», M.: Hayka;

«lpupoaa» M.: Uax. PAH;

«Ycnexu coppeMennoro ecrectrozaanuay Man, Jlom «Axanemus Ecrectrosnanusim:
6.3. Hurepuer-pecypest

Dususeckas kapTina mupa. — hitp:/www.physicum.com/
B mupe nayxu. — hitp://www.sciam.ow/



Konuenumn COBPEMEHHOI0 €CTECTBOSHAHMA. — http://www.ugatu.ac.ru/ddo/KSE/
hitp:;//www.vesti-nauka.ru — caifT HoBocTeH B HayKe.
http://www.lenta.ru/science - caiiT HOBOCTCH B HayKe

http://www.edu.ru — Poceniickoe obpasopanne ~ Denepaibibiii noprai
http://www.elementy.ru — caifT, conepxauiiii HHPOPMALHIO 10 BCeM pasaciaM
aucumnmEEs hitp:/nre.edu.rw/est — anekTpornbi yueouux Apyues A.A. i ap. «Konuemniyin
COBPEMEHHOI0 €CTECTBOIHAHHAN

hitp://www.naturalscience.ru — cafit, NOCBAUCHHBIA BONPOCAM CCTCCTBOIHAHMA
http://www.college.ru — caiit, copepkanmii OTKpITBIC YHCOHHKH 1O
CCTECTREHHOHAYUHBIM JIHCITHILIHHAM

http://www.ecologylife,ru — caitt, NOCBALCHHBIA BOTPOCaM IKOMOIHH
http://www.ecologam.ru — calfT, HOCBAIIEHHbI BOIPOCAM KONOIHH
hitp://www.krugosvet.ru - ceresas summxnoneaus «Kpyrocsers
http://ru.wikipedia.org - ceresas sHuMKAONCANA «Bukunensy
http://www.macroevolution.narod.ru - cafiT, NOCBAICHHbIH BONPOCaM
IBOJIOLHH

http://www.raen-noos.narod.ru — 0 Hoocdepe Ha caiire Poccniickoil akanemin
€CTECTBCHHBIX HAYK

hitp://www.openclass.ru —OTKphITHEH KA8CC — ceTenbie 00pasoBaTeibHbIC
coobuecTsa

http://www.cern.ch — caitt Esponefickoro nenTpa sAepHbiX HCCICA0BAHMH,
BKMouaeT uHdopMaimio o Bonbiom aaponnom xosulakaepe
hitp://www.earth.google.com — IThasera 3emus

http://galspace.spb.ru — caiit, nocauennsit kocmocy, Comnuy, niaseram
CONHEYHOMN CHCTCMbI

http://www.hubblesite.org — caiit, coaepkaumit wudopmanmio, B ToM uHCIC
doro, nonygaemyio ¢ oporTansHoro Teneckona Hubble

7. MATEPHAJIbHO-TEXHHYECKOE OBECIHEYEHHE AHCIHHILTHHBI

JUIR peasm3aiin JaHHOM IMCUHIIHEE HMEIOTCA CIEHATLHbIC NOMCIICHHS JUIH POBCACHHA
3AHATHI JCKUHOHHONO THNA, 3aHATHH NPAKTHYCCKOrO THIA, IPYINOBBIX H HHAHBAZYILHEIX KOH-
CyAbTALAH, TEKYILEro KOHTPO/A i IPOMEKYTOYHOMN aTTECTAIHH, @ TAKAKC NOMCLICHHA JUIX CaMO-
crosTeabHON paboThl,

[pakTiyeckne padorst nposoasTes 8 Ayaur. 121-7, 130-7.
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