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IIacopt
(oH/1a O1}eHOUHBIX CPeACTB
HaripassieHue 1oArotoBku: 36.03.02. 3ooTexHus
npod Kb MOArOTOBKH «["eHeTHKa, CesleKI|si U OMOTeXHOJIOTHs )KUBOTHBIX »
OYHOM 1 3a04HOM (hopM 00yueHUs
HucuunvHa: KoHLenum coBpeMeHHOr0 eCTeCTBO3HaHUS

Tabmuna 1
®opmupyemble  KOM- | OLleHOUHbIe
Ne pMHpY H Komnue-
. Mopynb JUCLUIIUHBI TeTeHLIuU Marepuasbl CTBO
WM UX YaCTU Y CpeficTBa
Mojayns 1. Pa3BuTHe npejcTaB/ieHUH
0 eCTeCTBeHHOHAyYHON KapTHHe MHU-
TecTtupoBaHue
pa 33
1 CobecenoBa-
EcrecTBeHHOHayuHasi Ky/abTypa Kak e 11
BOIU/IOIlEHWe  LIeJIOCTHOM  CUCTEMbI
NpeCTaBJIeHUN O MUpe.
Pa3BuTue mipescTaBieHUd O MaTepuu,
JBWXEHHHU, O TIPOCTPAHCTBE U BPeMEHHU.
KoHrjenumu cTpoeHus U KOPITYCKY/Isp- TecTtupoBanue 44
2 o
HO-BOJIHOBOM Jyanu3m MaTepud. Pa3- | YK -2 Cnocoben | Pedepar 17
BUTHe TpeJCTaBIeHUH O B3aUMOJEMCT- | yIpaB/iATh IPOEKTOM
BUU. Ha BCexX 3Tafnax ero
JKA3HEHHOT0 L[MKJIa TectupoBaHue
Mopyns 2. YpoBHU opraHv3anyy Ma- H P 50
CobecenoBa-
3 TepUa/IbHbIX CHCTEeM 7
HUe
Kocmonorus (meramup). 14
Pedepat
Maxkpomup. 3emsis Kak njaHerta. ['eo- TecTtupoBanue 100
4 noryvyeckass 3sosouus. IIpoucxoxze- CobGeceznoBa- 33
HUe )XKU3HU Ha 3emie. Hye
Mukpomup. 3aKOHOMEpHOCTH Camoop- TectupoBaHue 21
5 raHusaluu. [IpUHIUWNBI CUMMETPHUH, CobecenoBa- 10
3aKOHbI COXPaHeHUs.. HUe
Tabauia 2 — @opmMupyeMble KOMITeTeHLIMA
Kog w HaumenoBanue | Kog u HauMmeHOBaHuWe WHAMKaTopa | OLleHOUHbIe  MaTepuajbl U
KOMIIeTeHLIUU JOCTIKEHUS] KOMITeTeHLMM (YacTu | cpefCTBa (TepeurcieHne)

KoMIeTeHIIUM) (KOJ, yKa3bIBaeTcsl Mpu
€ro HaJIMunM)

YK -2 CrniocobeH yripaB-
NSATH TIDOEKTOM Ha BCeX
jTarnax ero >KA3HEHHOTO
[UK/Ia

Mogpays 1.

PazBurue HPEJI[CTaBJIEHl/Iﬁ 0 ECTECTBEHHOHaquOﬁ KdpTHUHE MHP4d

NO-1yk-

3HaThb:

-MeTOZibl TIPe/[CTAB/IeHUs] U OITHCAHUS
pe3y/bTaTOB TPOEKTHOU JesTe/TbHO-
CTH;

-METOZbI, KDPUTEPUU U TlapaMeTphbI
OLeHKM De3y/JIbTaTOB  BBITIOTHEHUS
TIPOEKTa;

-IPUHLIUATIBI, METOABI U TpeboBaHUS,
Tipe/ibsiB/IsieMble K TIPOEKTHOM pabore.
NJI-2yk.2

YMeTs:

-000CHOBBLIBATb  TEOPETUUECKYID U
MPAaKTUYECKYIH) 3HAUYMMOCTb MOJIyYeH-

CobecenoBaHue
TectupoBaHue
Pedepar




HBIX Pe3y/bTaToB;

-TIpOBepSITb W aHaJU3UPOBaTh IIPO-
€KTHYIO JJOKyMeHTal[1I0;
-POrHO3UPOBATh pa3BUTHE IpoLec-
COB B IPOEKTHOM MpoeccoHaIbHOU
obnacry;

-BBIZIBUTaTh WHHOBAI[UOHHBIE WIEU U
HecTaHZApTHbIE TIOAXO/bI K UX pellie-
HUIO B LIe/IsIX peain3aliiy MPoeKTa;
-pacCuMThIBaTh KauecTBeHHbIe U KO-
UYeCTBeHHble  pe3y/bTaThl, CPOKHU
BBITTOJTHEHUST IPOEKTHOM PabOTHI.
UJ-3 yico

Bnagets:

-yrpaB/ieHHeM TIPOeKTaMH B 00JIacTH
COOTBETCTBYIOILleM  TpodeccroHasb-
HOU J1eITeIbHOCTH;

-pacripefie/ieHleM 3alaHuil ¥ MOTHBa-
LMel K JOCTHKEHHIO 1ieJield;
-yrpaBjieHHeM pa3paboTKoW TexHHUue-
CKOTO 3a/laHusl MPOeKTa, yIpaB/ieHueM
peanu3alid TPO(PUIbHOU TPOEKTHOMN
paboThl ¥ MpoleccoM 00CYKAEHUS U
JIOpabOTKH ITPOEKTa;

-yuacTheM B pa3paboTKe TeXHUYeCKO-
ro 3a/aHusl TIPOeKTa, pa3paboTKOM
MporpaMMbl peasin3aljii TPOeKTa B
ripodeccroHaLHOM 00/1aCTH;
-opraHu3ailueil mpoBefieHusi Tipocdec-
CHOHA/ILHOTO 00CYX/IeHUsI TIPOEKTa,
yyacTeM B Be/IeHHU TMPOEeKTHOU M0-
KyMEeHTaLlH;

-MPOEKTUPOBaHWeM  TijlaHa-rpaduka
pean3arivu MpoeKTa;

-oripefieieHeM TpeboBaHUMT K pe-
3y/IbTaTaM peaii3aljiy MpoeKTa.

Mopays 2.

YPOBHI/I OpraHu3dl MdTE€PHUAJIbHBIX CUCTEM

NA-1yk-»

3HaThb:

-MeTO/bl MPe/CTaB/JeHUs] U ONUCAHUS
pe3y/ibTaTOB TPOEKTHOW JiesiTe/IbHO-
CTH;

-MeTO/Ibl, KpWUTEPUHW U TlapameTpbl
OLIeHKA pe3y/bTaTOB  BbINIOJHEHUS
TPOEKTa;

-IPUHLIUATIBI, METOABI U TpeboBaHUS,
Tipe/ibsiB/IsieMble K TIPOEKTHOM pabore.
N-2yk.»

YMeTh:

-000CHOBBLIBATb  TEOPETUUECKYID U
MPaKTUUeCKYyt0 3HAaYMMOCTh T0JIyueH-
HBIX pe3y/bTaToB,;

CobecenoBaHue
NupuBrayanbHOe 3aiaHue
TecTupoBanue




-IPOBEPSATh W aHaJU3UpOBaTh TIPO-
eKTHYIO IOKyMeHTaLl1Io;
-[IPOTHO3MPOBATh pa3BUTHE TIpoliec-
COB B TPOEKTHOH MNpodecCroHaTbHON
obsactu;

-BbIIBUTaTh WHHOBAL[MOHHBbIE WleU U
HecTaH/lapTHbIe TIOAXOAbI K UX pellie-
HUIO B LIeJIsIX pean3aliiu IpoeKTa;
-pacCUMTLIBaThL KadyeCTBEHHble U KO-
JIMYeCTBeHHbIe  pe3y/bTaThbl, CPOKH
BBIITO/THEHUS IPOEKTHOM PabOTHI.
N-3 yx-2

Bnagets:

-yrpaB/ieHHeM TIPOeKTaMd B 00JacTH
COOTBETCTBYIOIel  TIpodecCcHoHasb-
HOM JleITeIbHOCTH;

-pacripefiesieHUeM 3a/laHii 1 MOTHBa-
LIMeH K TOCTIKEHUIO LIe/iel;
-yrpaB/ieHHeM pa3paboTKOW TexXHHue-
CKOTO 3a/IaHusI TIPOEKTa, yIpaB/ieHueM
peanu3alyy TpodUIbHON TIPOEKTHOM
paboThl U mpoleccoM 00CYKAeHUs U
J10pabOTKH TPOEKTa;

-ydacTvieM B pa3paboTKe TeXHUYeCKO-
ro 3a/@aHUs TIPOeKTa, pa3pabOoTKOM
MpOrpamMMbl  peajiM3aljii TpoeKTa B
npodeccroHaTbHOM 006/1aCTH;
-opraHu3salyeii TpoBefieHus1 npodec-
CHOHA/ILHOTO O0OCY)X/I€HUsI TIPOEKTa,
y4JacTHeM B BeJleHMM TIPOEKTHOM 0-
KyMeHTaLuu;

-POEKTUPOBaHWeM  TjlaHa-Tpaduka
peasi3aliiy IPoeKTa;

-oripefie/ieHeM TpeOOBaHWK K pe-
3yJ/IbTaTaM peain3aljiu MpOoeKTa.

Tema: «EcTecTBeHHOHay4YHas Ky/JIbTypa KaK BOIUIOIIEHHE [{eJIOCTHOM CHCTeMbl
npeAcTaB/JIeHHH 0 MHpe»

Bonpocs! a1sa codbecefoBanus:
1. EcrecTBO3HaHMe - KakK Hayka. [loHsiTMe «KOHLenuu». EcTecTBO3HaHME B COBPEMEHHOM MOHU-
MaHWU. 3alauu Kypca.
2. Ornpepgenenue HayKu. Bpems 3aposkeHust HayKU.
3. Crnerdrueckue yepThbl HAYKM U UX KpaTKasi XapaKTepUCTHKa.
4. OTivure HayKu OT Jpyrux cep uesoBeueCcKou JesiTeTbHOCTHU.
5. BceoOmpie MeTo/bI HayuHOW [IeSITeTBHOCTH (@HAnmu3, CUHTe3, abcTparupoBaHHe, 00001eHuMe,
VHAYKLYS, JeyKL1sl, aHaJIoTusl, MOJie/IMpOBaHue, KJacCU(pUKaLys).
6. YpPOBHM HayuHBIX HCCAeJOBaHWNA. XapaKTepUCTHKAa SMITMPHUECKOrO YPOBHS M 0COOEHHOCTU
IMITMPUUECKUX METO/IOB T03HaHUs (Habso/jeHWe, M3MepeHUe, SKCIIePUMEHT), TeopeTHYecKkoro
ypoBHs (abcTparvpoBaHue, Hjeanu3anysi), YHUBePCAJbHOTO MeToja (aHa/mu3, CUHTe3, CpaBHEHHe,
K/laccuuKaLysi, aHa/lIoTvsl, MOZle/TMPOBaHUe).
7. VcTopuueckue 3Tarnbl IO3HAHWUS MIPUPO/BI M MX KpaTKasi XapaKTepHUCTHKa.




8. XapakTepuCTHKa TepBOr0 3Tarla HayyHOro ecTeCcTBO3HaHWs (HaTypdunocodus). OCHOBHbIe
WJley 3TOr0 3Tarla, BbIJAoL1ecs] yueHble.

9. XapakTepucTHUKa aHaMTUYeCKOro Iepuojia ecrecTBo3HaHUs. OCHOBHBIe OTKPBITHS 3TOrO Iie-
puoza.

10. ITepuop CMHTETHYECKOro eCcTeCTBO3HaHUs. Ero XxapakTepHble yepTsbl.

11. Pa3BuTHe MHTeTpasbHOIO eCcTecTBO3HaHUs. [ToHsITHe KUOepHETUKH, CHHEPT e TUKH.

@DoHA TeCTOBBIX 3a/JaHUH A1 TeKyILIero KOHTPoJisA 3HaHu# 1o Teme: «EcTecTBeHHOHayuYHas
Ky/IbTypa KaK BOILJIOIleHHe [eJI0CTHON CHCTeMbI
npejAcTaB/IeHUN 0 MUpe»
Bribepure oqmH BapHaHT OTBeTaA.
Heoprannueckyo ¥ 0praHuuecKyo Npupoay 3eM/iu 1 BcesleHHOM M3y4yal0T HayKH
+ eCTeCTBeHHbIE
TeXHUYeCcKre
ryMaHUTapHbIe
coLabHble
Hayka copmupoBaiace:
B [peBHeti ['periyy;
+ B EBponie B XVI-XVIII BB.;
B EBporie B XIII-XV BB.;
B [IpeBHeM Pume.
HayKy oT 00b1IeHHOT0 II03HAHKA O0T/INYaeT:
aKTyaJIbHOCTb OOBEKTa MO3HaHMUSI;
[0CTOBEPHOCTb I10/TyYeHHBIX 3HaHWUM;
3HaUMMOCTb pPe3y/IbTaTOB NT03HAHUS;
+ UCTO/Ib3yeMbIil SI3bIK.
OmnpepeieHHBIN CIIOCO0 MOHUMAaHHUs KAKOro-/In00 rmpeMeTa, Mponecca Wid iBJIeHUs — 3TO:
KOHLIeILus;
+ 3aKO0H;
TUIOTe3a;
Teopusl.
B Hay4yHOM HCC/IeJ0BaHNY BbI/Ie/ISIIOTCA YPOBHHU:
co3epLiaTe/bHbINA U SMIIMPUYECKUI;
co3epLaTe/bHbIA U KOHLIeNTYalbHbIN;
+ SMIIUPUYECKUIN U TeOpeTUYeCKUl;
TeOpeTUYeCKUN U KOHLeNTYya/ bHbIN
Juddepennmanyisa ecreCTBeHHbIX HaAyK Havya/ia MPOUCXOAUTD HA CTaJuM:
HaTypdunocopuy;
+ aHa/IMTUYECKOr0 eCTeCTBO3HAHMUS;
CUHTETHUYeCKOr0 eCTeCTBO3HAHUS;
VIHTEerpajbHOIO eCTeCTBO3HAHUS.
CoBOKYITHBIM 00'b€KTOM eCTeCTBO3HAHHA AB/IAETCH:
3emiis;
I'anakTuKa;
+ NIpUPO/a;
reorpadrueckast 060109ka 3eMu.
Teopusa — 310!
NIpeTo/0KUTeIbHOe 3HaHKe, KOTOPOe HOCUT BepOSITHOCTHBIN XapakTep;
+ UCTUHHOE, [J0Ka3aHHOe, MO/ITBeP)K/IeHHOe 3HaHUe O CYLLIHOCTHU SIBJIEHU;
yTBep>KJeHre, PacKphIBarolIiee 001I[He CBSI3U M3yUaeMbIX sSIBJIEHUH.
Meto/10M 5MIIUPHUYECKOTr0 YPOBHSI I103HAHUS ABJ/ISIETCA:
aHaJIorus;
+HabmoaeHue;
MO/le/IMPOBaHue;



CUHTe3.

Knaccudukanmsa — 3to:

yCTaHOBJIEHHE CXO/ICTBA 1 Pa3/IMUKsI ITPHU3HAKOB UCCIIEyeMbIX O0BEKTOB;

o0be[HeHNe Pa3/IMYHBIX TIPU3HAKOB UCC/Ie[yeMbIX 0ObEKTOB;

+oTHeceHHe 00BEKTOB K OIpe/ie/IeHHOMY K/1acCy SIB/IEHHH.

OTB/leyeHHe OT psAJla HEeCYIIECTBEHHBIX AJIA AAHHOT0 HCC/IeJOBAHMA CBOWCTB H3yuaeMoro
sIBJICHNSI C OJHOBPEeMEeHHbIM BbIjie/IeHHeM HHTePeCyIUX CBOMCTB U OTHOLIeHUH
+abcTparvpoBaHue

MO/ie/IMpOBaHue

A yKLHs

WH/IYKIHSI

MeTtop 3aMelrieHUsI H3y4aeMoro 00beKTa noJo0HbIM eMy M0 PSAAY HHTePeCyIIHX UCC/Ief0Ba-

TeJIsA CBOMCTB M XapaKTepPUCTHK

aHasm3

+Mo/ieNTMpoBaHue

abcTparvpoBaHue

CHUHTE3

CoeuHeHHE PaHee BbI/[e/IeHHBIX YacTel npeAMeTa B eJAHHOE 1[e/10€e
aHasm3

MO/Ie/TMPOBaHKe

abcTparupoBaHue

+cuHTe3

Cnioco0 paccyxieHusi, B KOTOPOM 001U BBIBO/] CTPOUTCSI HA OCHOBE YaCTHBIX MOCHLIOK
abcTparvpoBaHue

MO/Ie/TMpOBaHKe

AeyKLHsT

WUHIYKLUS

M3yueHue 00beKTa MyTeM CO3JaHHUSA M HCC/IeJ0BAHHUA €ro KOMHH, 3aMelaiomeid 00beKT Hc-
CJ1IeJ0BaHMA C ONIpPe/ie/IeHHBIX CTOPOH

abcTparvpoBaHue

+Mo/ieNTMpoBaHue

e AyKLKst

WHIYKIUST

HayuyHbIM M€T0/J0M Ha3bIBaeTCst

OTpac/ib e arornuecKoi HayKu, UCC/IeyroIasi 3aKOHOMEPHOCTH 00yJeHHUsI

croco6 Mo3HaHUs, UCC/IeI0BaHUS SIBJIEHHUIA TIPUPO/BI M 00111eCTBEHHOW XXKU3HU

CHUCTeMa MPUEMOB B JIt000H J1esITeTbHOCTH

COBOKYITHOCTb TIPHEMOB 1jesiec000pa3HOro MpoBeieH st KaKoW-T100 paboThI

MarepuasibHasi Touka (a0Co/IIOTHO TBep/i0€e Te/I0) — 3TO MPUMep... .

00600111eHUsT

+abcTparvpoBanus (Hzeany3aln)

MO/Ie/TMPOBaHUs

CHUHTe3a

Ha sMnuprueckoM ypoBHe HAyYHOI'0 MO3HAHUSI MOXKET OCYIIeCTB/ISIThCS. ..

packpbITHe U 000CHOBaHKEe Hanbosiee IIyDOKHX U CYIIIeCTBEHHBIX CTOPOH M3y4YaeMbIX SBJIEHUM
00bsiICHeHHe TTPUUMHBI HAOTI0IaeMBbIX SIBJIEHUN

+uHTeprpeTaLys, 00bsiCHeHNe, TOHUMaH1e Hab/I01aeMbIX ()aKTOB

repBUYHAsE K/lacCU(UKAIMS HAyUHBIX (PAKTOB, CTAaTUCTUUYECKUX JJaHHBIX

MpbIC/IeHHOe pacuieHeHHe I[eJI0CTHOr0 MpeJAMeTa Ha COCTaBHbIE YAaCTH C Le/IbI0 X BCeCTOo-
POHHEr0 U3yYeHHs

+ aHa/mM3

VHAYKLIUS
CUHTe3

e AyKLKst



MeToa mosiyueHHs 3HAHHH, KOrJa o0IIMii BHIBOJ J€/1aeTCsl Ha OCHOBE 0000IeHHsI YAaCTHBIX
MOCHUIOK (0T YaCTHOTO K 001emMy)
aHamm3

WHYKLS
CHHTe3

AeAYKLHs

3ameleHne U3y4aeMoro 00beKTa Moj00HbIM eMy IO PSiAy CBOWMCTB M MOJIydYeHHe HOBOW WH-
dopmanuu 06 00BexTe

aHasv3

+Moze/npoBaHue

abcTparupoBaHue

CUHTe3

Iloa yHUBepCa/IbHOCTHI0 HAYYHOIr0 3HAHMA TOHUMAaeTCs TO, YTo...

HayKa HeWTpaJ/ibHa B MOpalbHO-3TUUECKOM IJlaHe

WH/IUBHU/lyallbHble 0COOEHHOCTH YUeHOro (HAaLMOHA/TBbHOCTb, MECTO TIPO’KMUBAHUS M PyrHie) HUKaK
He Tpe/CTaB/IeHbl B KOHEUHBIX pe3y/ibTaTaX HayuyHOro M03HaHUs

ToJlyyaeMble HAYKOM 3HaHUS IPUTOJHBI [/1s1 BCeX JII0/lel, U ee SI3bIK SBJIeTCS OJHO3HaYHbIM
BBLIBO/Ibl HAYKW TPeOYIOT, [OMYCKAOT U MPOXO/SAT MPOBEPKY IO Orpe/ie/ieHHbIM, ChOpMyTUPOBaH-
HbIM B Hell IIpaBU/IaM

IToj BHEeMOpA/IbHOCTHIO HAYYHOI'0 3HAHNSI IOHUMAETCs TO, YTO...

+ HayKa HerTpajbHa B MOPa/IbHO-3TUYECKOM I1/IaHe

WHAWBU/ya/lbHbIe 0COOEHHOCTH Y4eHOro (HaljMOHa/IbHOCTh, MECTO TIPOKMBAHUS U ApPYTrHe) HUKaK
He Tpe/CTaB/IeHbl B KOHEUHBIX pe3y/ibTaTax HayuHOro MO3HaHUs

roJiyyaemble HayKOM 3HaHUsI IPUTOHBI [7Is1 BCEX JII0/Iel, U ee s3bIK SIBJISIeTCsl OJHO3HAYHbIM
BBIBO/IbI HAYKH TPeOYIOT, [IOMYCKAOT U MPOXOASAT MPOBEPKY IO OIpeZesieHHbIM, C(OPMY/TMPOBaH-
HbIM B Hell TIpaBU/IaM

Iloj He3aBepIIEHHOCTHI0 HAYYHOI0 3HAaHHUA TOHUMAETCH. ..

+TIpoLiecC HayYHOTO TI03HaHUsI OeCKOHeueH, TakK Kak HayyHoe 3HaHHe He MOKeT I0CTUYh abCosTFoT-
HOM UCTUHBI

MpeeMCTBEHHOCTh B Pa3BUTUU Wjlel, TeOpUW M TIOHSTHM, HepPa3pbIBHOCTb BCEro MO3HAHUS Kak
BHYTpPEHHE e[JMHOTO LieJleHanpaB/IeHHOr o rpoLiecca

cB0OO/]a KPUTHKH, OecripensiTCTBeHHOe 00CY>KeHWe CTIOPHBIX W/IM HEeSICHBIX BOTIPOCOB, OTKPBITOE
1 cBOOO/IHOE CTOJIKHOBEHHE Pa3/IMUHbIX MHEHUH

TOTOBHOCTb TOCTaBUTh IO/, COMHEHHEe U TepecMOTpeTh B3IJIsi[ibl, €C/IM B XO/le TIPOBEPKU OHU He
MO/TBEPAATCS

IToa paijuoHa/IbHOCTHIO HAYYHOr'0 3HAHNS MOHUMAETCH. ..

TIPOLIeCC HAYYHOTO MO3HaHUsl OeCKOHeueH, Tak Kak HayyHoe 3HaHWe He MOXeT JOCTUYb abCoJTroT-
HOM UCTUHBI

NpeeMCTBEHHOCTh B DasBUTUM WJlel, TeOpPUW M TOHSATHM, Hepa3pbIBHOCTb BCEro MO3HAHUS Kak
BHYTpPEHHe e/JMHOTO LieJieHarpaB/ieHHOro rpoLiecca

cB00O/Ia KPUTHKH, OeCTpernsiTCTBEHHOe 00CYK/IeHHe CIIOPHBIX MM HesCHBIX BOIPOCOB, OTKPBITOE
1 CBOOO/IHOE CTOJIKHOBEHUE Pa3/TIMUHbIX MHEHUH

+ FOTOBHOCTb NOCTAaBUTH IO/, COMHEHHE U NepecMOTPeThb B3IJIs/bl, €C/IA B XOZle TIPOBEPKH OHU He
MO/ATBEPASTCS

ITop 00e31MYeHHOCTHI0 HAYYHOT0 3HAHUS IOHUMAETCH. ..

TIPOIIeCC HAay4yHOTrOo TO3HAaHUsI OeCKOHeueH, Tak KaK HayuHOe 3HaHWe He MOXKET OCTUYb abCOJOT-
HOM MCTUHBI

MpeeMCTBEHHOCTh B Pa3BUTUU Ujlel, TeOpyUd U TIOHSTHM, HepPa3pbIBHOCTb BCEro MO3HAHUS Kak
BHYTpPEHHE e/JMHOTO LieJieHarnpaB/ieHHOro rpoLiecca

+KOHeUHble pe3y/bTaTbl HAYYHOT'O TO3HAHUS He 3aBUCAT OT HALIMOHAJbHOCTH yUeHOro, OT MecTa
ero MpokKUBaHUs1, OT UHJUBUAYaTbHBIX 0COOeHHOCTel

TOTOBHOCTb TOCTaBUTh IO/, COMHEHHEe U TIepecMOTpeTh B3IJIsi[ibl, €C/IM B XO/le TIPOBEPKU OHU He
MO/ITBEPASATCS

HccnepoBaHue B CrielaJabHO CO3[jaBaeMbIX H KOHTPOJ/IMPYeMbIX YCIOBHAX



Habsmoenue

+ 3KCIIepYMeHT

CuHres

AHanus

K ecTecTBeHHBIM OTHOCATCA C/Ie/lyIOl{ye HayKH:
+ ¢u3mKa, Xumusi, GroIoTUs

O10JIOTHSI, ICTOPHS

5KOHOMMKA, MaTeMaTHKa

HCTOPUSI, ICUXOJTMHTBUCTHKA

Maremaruka — 3TO HayKa ...

0 KaueCTBEHHBIX OTHOLLIEHUSIX [1eHCTBUTE/IbHOCTH
ecTeCTBeHHas

MeXUCLUTI/TMHApHAas

ryMaHWTapHasi

HeoprannuecKkyro W opraHvuyecKyrd mnpupoay 3emiii #u  BcejleHHOM  HM3y4dalT
HAyKH.

+ecTeCTBeHHbIe

TexHuueckue

I'ymaHuTapHbIe

Couma/ibHbIe

JI/isl ecTeCTBeHHBIX HayK XapaKTepHo(a)...

+BBICOKasi CTeNieHb 00beKTUBHOCTH U JOCTOBEPHOCTU

VH/AMBU/yallbHOe TTIOHUMaHue Mrpa

WCTOJIKOBaHWe, UHTeprpeTaLus siBJIeHUd, KOTOpble He CBOZSTCS MOJHOCTBIO K PAallMOHa/IbHBIM Ha-
Yyajam

pacKphITHe lieJield, HaMepeHUl yesioBeKa

Ec/iu runoTe3a BbIiep)XUBaeT SMIUPUUIECKYH TPOBEPKY, TO OHA MPHOOPeTaeT CTaTyc
3aKOHa

TIpeATIo0KeHu s

uaen

TeopUu

IIpumepoM HHTerpanu eCTeCTBeHHbIX HayK SIBJ/IAETCH:

vH(popMaTrKa

+OronH(MOopMaTHKa

reoxXyuMust

MHKPOOUOIOTHsI

HecTtporuii 00pa3HbIii S3bIK, Cy0beKTUBHOCTh 3HAHUSI, HHTEPEC K HHANBH/ya/TbHBIM CBOVCT-
BaM HM3y4YaeMbIX MpPeAMeTOB XapaKTepHbI AJIA...

byHaMeHTaIbHBIX HayK

TeXHUUeCKHUX HayK

+TyMaHUTApHOMN KY/bTYPhI

€CTeCTBO3HAHUS

Tema: «Pa3BuTHe NIPeACTaB/IeHHI 0 MAaTepPUH»

Bonpockl codece/joBaHNs 110 TemMe
1. TTonsiTMe MaTepuu U ee CBOWCTBA.
2. YpoBHU MaTepry (MUKPOMHD, MaKpOMUP, MeraMmup)
3. ®dyH/amMeHTaTbHbIE B3aUMOZEHCTBYS (TPaBUTAL[IOHHOE, 3/IEKTPOMarHuTHOe, CUIbHOe, cylaboe)
4. CTpyKTypa MUKPOMHpA. DjieMeHTapHble YacTullbl. DOTOHBI, JIeNITOHbI, Me30HbI, 6APUOHBI, a/ipo-
HBI U JIP.
5. INonstre Kocmoca, Xaoca, BcenenHoi, ['anakTWKU, TIJTaHETHOM CHUCTEMbI, 3Be3/bl, TJIaHETHI,
CIyTHUKHU.
6. 'emoLieHTpUUeCKas M reoLeHTpUUecKasl KapTHHbI Mupa. Pa3BUTre npe/cTaB/ieHU O CTPOEHUU
Bcenennou (ugeu Apucrorens, ITtonemes, H. Konepnuka, 1. bpyHo, I'. I'anunes).



7. Metoppl nsyuyenusi Bcenennoit. CrieLiaibHble e IMHULBI K3MepeHusi BO BceneHHOM.

8. CaoiicTBa BceneHHoli (0/HOPO/ITHOCTb, U30TPOMHOCTh, HECTALMOHAPHOCTD). 3aKOH Xabbia.
9. Konuenuys bosbiioro B3peiBa U ee 0Ka3aTe1bCTBa.
10. HproTOHOBCKast KOHIIeMLMsl abCOTFOTHOTO POCTPAHCTBA U BpeMeHH. 3aKOHBI [IBUKEHUSI

Tabmuua 3 — Kputepun orjeHKM chOpMUPOBAHHOCTU KOMIIETeHIUM

KO,E[ W HAMMEHOBdHHME HWH/AWKA-

Kpurepuu oriennBadusi c)OPMHUPOBAHHOCTH KOMIIETEHIIMHN (YaCTh KOM-

TOpA JAOCTYKeHUSI KOMITeTeHIIUY | TIeTeHIIUH)

(4acTy KOMITeTEeHIIUN) Ha 0a30BOM YpOBHE Ha TOBBIIIIEHHOM YPOBHE
COOTBETCTBYeT OL|eHKe | COOTBETCTBYET COOTBETCTBYET OLleH-
«y[IOBIeTBOPUTETHHO» OLIEHKE  «XOpOIIO» | K@ «OTJIMUHO» 86-
50-64% ot makcumasnb- | 65-85% or makcu- | 100% ot  Makcu-
Horo basiia MaJibHOro 6asa MaJILHOro basa

NO-1yxo IToka3an 3HaHue ocHoB- | [Toka3zan nosHoe | [Toka3an BcecTOpOH-

3HaTh: -MeTO/ibl TIpe/|CTaBIeHUs
M OIMCaHUsl pe3y/bTaToB Ipo-
eKTHOM /lesiITelIbHOCTH;

-MeTOo/bl, KPUTEPUU U I1apameT-
pbl OLEHKU pe3y/IbTaTOB BbI-
TIO/THEHWSI TIPOEKTa;

-TIPUHLIMMBI, MeTOoZbl U Tpebo-
BaHUs, TpejbsB/seMble K TpoO-
eKTHOU pabore.

NI-2yx

YMeTh: -000CHOBBLIBATH Teope-
THUECKYI0 U  IPaKTHUECKYIO
3HAUMMOCTb TIOJTyUeHHBIX pe-
3y/IbTaTOB;

-TIpOBEPATh W aHaNIW3UpPOBaTh
TIPOEKTHYIO JJOKyMeHTaL1IO;
-[IPOTHO3UPOBATh pasBuTHe
TIPOL[ECCOB B TIPOEKTHOU Mpo-
(heccronanmpHOM 006/1aCTH;
-BbI/[BUraTb ~ WHHOBALMOHHbIE
u/leM W HecTaH/apTHbIe TOAXO-
Jbl K UX PelleHHI0 B LiesisiX pea-
NU3aL1Y TIPOEKTa;
-pacCUMTHIBaTh KaueCTBeHHbIE U

KOJTMYECTBEHHbIe  pe3y/IbTaThl,
CPOKH BBITIOJTHEHUSI TIPOEKTHOMN
paboThI.

NI-3 vk

Bnapets: yrpasieHueM Ipoek-
TamMiM B 00/JIaCTM COOTBETCT-

Bylolleli  mpodeccruoHanbHON
JiesATe/IbHOCTH;
-pacmipefieieHueM 3aflaHUd U
MOTHMBalell K  [OCTIDKEeHHIO
esieit;

-yTpaB/ieHUEM pa3paboTKoi

TEXHUUECKOTO 3aJjaHUs TIPOeK-
Ta, yIMpaB/JeHHeM peanu3aLyn
NMpohWILHON TMPOEKTHOU pabo-
ThI U TIPOLIECCOM OOCY>KZEHUS U
nopabOTKY TIPOEKTa;

-yJacTvieM B pa3paboTKe TeXHU-
YeCKOro 3a/jaHusi TIPOeKTa, pas-
paboTKOW MpOrpaMMbl peasn3a-

HOT'O MPOTPaMMHOT0
MaTepuara.
3HaeT crenuduUUeCKUe

YyepThl HayKH, OT/INYHMe
HayKu OT JApyrux cdep
JledaTe/IbHOCTH,  9Tarlbl
pasBUTHSI eCTeCTBO3Ha-
HUsl, YPOBHM Hay4HBIX

vccnenoBaHul, QyHza-
MeHTaJIbHbIe 3aKOHbI
TIPUPO/bI,

pasBuTHe  TIpe/iCcTaBje-

HUIl 0 MaTepuH, JBIXKe-
HUM, O TNPOCTPAHCTBE U
BpeMeHH, HO MUCIIbIThI-
BaeT 3aTpy/HeHUs B
BO3MOXXHOCTH IIpHUMeHe-
HUSl 3aKOHOB B Tipodec-
CHOHA/IbHOU [lesTe/TbHO-
CTU.

IIpu otBeTtax fomyckaeT
TIOTPEIIHOCTH, HCKaXKe-
HUSI JIOTUUeCKO# mocre-
[l0BaTe/JIbHOCTU  W3Ja-
raeMoro MaTepuaa,
HETOUHYI0 aprymMeHTa-
LI1IO TeopeTUYecKux
T0JIO’KeHU# Kypca

3HaHUe TIporpaMM-
HOT0 MaTepuaria.

ITo cymectBy, OT-
BeuaeT Ha TII0CTaB-
JIeHHble  BOIIPOCHI,
TBEp/I0 YCBOWJI TIPO-
rpaMMHBIA  MaTepu-
asl TIo TeMaM MOJY-
JIsI, TPaMOTHO U371a-
raet ero 6e3 cyie-
CTBEHHBIX OIINOOK,
c HebOoJbLUIMMU T10-
TPELIHOCTSIMY,
MPUBOAUT  QOpMy-
JIMPOBKH OTpejiere-
HUM, HO [JOIyCKaeT
HETOYHOCTHU Tpu
aHanuze uHMOpMa-
LUK, BrageeT 006-
IIMMU  HaBbIKAMU
ONTHUMAaJILHOTO  pe-
I1eHUsI 3aau ¢
yueToOM COBpeMeH-
HBIX KOHLIETTLIUU
€CTeCTBO3HaHUSI.

Hee, CHUCTeMaTHUye-
ckoe U riybOKOe
3HaHWe TMPOTrPaMMHO-
ro Marepuasna, TpH-
HUMaeT aKTHUBHOE
yuactve B Xo/ie TIpo-
Be/IeHUsI 3aHATHUH,
MpaBUILHO OTBEYaeT
Ha  TOCTaBjeHHbIE
BOTIPOCEHI, YCBOMI
MaTepvaa B TOJTHOM
obbeme U CBOOOAHO
ODHEHTUDYeTCs  TI0
TeMaM MOJYJIs, yMe-
€T BepHO, aprymeH-
THPOBAHO M  $ICHO
W3faraTh ~ Marepuan
TpU pelleHnr CUTYya-
LUOHHBIX 3ajiau.
Bnageer

HaBbIKAMHU TIPUMeEHe-
HUS 3aKOHOB TIPHUPO-
ITBT

B  mipodeccroHab-
HOWl  JesiTelTbHOCTH,
MpaBUILHO OTBEYaeT
Ha  TOCTaB/eHHbIe
BOTIPOCKI




UM TIpoeKTa B mnpodeccro-
Ha/IbHOM 00/1acTy;
-opraHu3aruen TIPOBe/IeHUS
nipodecCHOHANMBHOTO  00CyX/e-
HUSI TIPOEKTa, yUacThEM B Bejle-
HUM TIPOEKTHOM JIOKyMeHTaIluy;
-TPOEKTUPOBAHUEM TJIaHa-
rpaduKa peanu3ary MPOEKTa;
-ompefiesieHeM TpeOOBaHUM K
pe3y/bTaTaM peau3aldd Tpo-
eKTa.

Tema: «Kocmosorus (Meramup)»
KoHTpo/mpyeMbie KOMIeTeHIIMH (M/TH MX YaCTH):
@oH/] TECTOBBIX 3aJJaHUM /I/If1 TeKYII[ero KOHTPOJIs 3HAHHUH 10 TeMe
Bribeprre 0/HH BADHAHT OTBETA.
dopMa opraHu3aljiy MaTepHi, KOTOPYI0 HEBO3MOXXHO 00HAPYXUThb MOCPEJCTBOM NPHUOOPOB
(meTeKTHPOBATH), HA3bIBAETCA ...
+(hr31UeCcKUM BaKyyMOM
rnosieM
BellleCTBOM
JKU3HbIO
ITonsTHeE «ABH)XEHHEe» B eCTeCTBO3HAaHHU 03HAyaeT... .
+U3MeHeHre COCTOSTHUS TeJl, CTIoco0 CyIeCTBOBaHUS MaTepru
TOJILKO TlepeMellleHue Tesl B IPOCTPaHCTBe
TOJIBKO TIPOL[eCC XUMUUYECKUX peakiui
TOJILKO TIPOL{eCC JieJieHUsI K/IeTOK (MUTO3)
Cnoco6amu CymecTBOBaHUA MaTepUH ABIAIOTCS ...
+ IBUDKeHHe U B3auMo/leliCTBHe
MPOCTPAHCTBO U BpeMsi
rHopMalYs U CO3HaHUe
BellleCTBeHHbIe YaCTHULbl U hr3nuecKre moJs
B3anmopjeiicTBHe, KOTOpOe MMeeT YHHBEPCA/IbHbIN XapaKTep, BHICTYIIAeT BCerja B BH/Ee CHJI
NMPUTSDKeHUs1, AB/IAETCA CaMbIM C/Ia0bIM Ha sI/JePHBIX PACCTOSHUSAX, HA3bIBAETCA ...
+ rpaBUTALIMOHHBIM
3/1eKTPOMarHUTHBIM
cabbiM
CUJIbHBIM
KakuMm B3auMo/ieiicTBHEM 00yC/I0B/IEHO CBSI3bIBAHHE aTOMOB B MOJIEKYJIBI ?.
3/1eKTPOMarHUTHBIM
cabbiM
+CUIBHBIM
rpaBUTAL[IOHHBIM
XapakTepHble pa3Mepbl MUKPOMHPA CPAaBHUMBI C pa3MepaMH ...
+aTroma
BUpYCa
6akTepuu
OHK
Mup 00BeKTOB, pa3Mepbl KOTOPBIX COOTHOCMMBI C MacITadaMu YXU3HH Ha 3emJie, CYMTALT-
cA...
+MaKpOMUPOM
MHKDPOMUPOM
MeraMUpOM
Bcenennou



Kocmosorust — 3ro:

+paszes1 aCTpOHOMUY;

paszies1 KOCMOHaBTUKY;

HeHayyHasi (popma ro3HaHus1 BceneHHOM;

paszies1 acTpoJIoruu

Marsbie n1aHeTsl, Bxoasipe B Co/IHeUHyH0 CUCTeMY, Ha3bIBalOTCA:
MeTeopbl;

CIyTHUKU;

+acTepor/bl,

KOMeTBL.

Hau6osiee KpynHasi eJHHUALIA U3MEPeHUsI KOCMUYECKUX PACCTOSTHHI:
+1apcek;

aCTPOHOMHYECKas eUHULI;

CBETOBOM I'o/;

KWJIOMETP.

BcenieHHast 0AHOPO/AHA, TOCKO/IbKY OHA:
pacLLvpsIeTCs;

+1MeeT OJJMHaKOBbIe CBOMCTBA BO BCEX TOUKAX;

rMMeeT OJJUHAKOBbIe CBOMCTBA T10 BCEM HarpaB/IeHUSIM;
HaxXOJUTCS B TOPSUEM COCTOSIHUU.

Bo3spacr BcesieHHOM MCUnC/IAeTc:

co BpeMeHH 00pa30BaHusl rajlakTyK;

co BpeMeHH 00pa3oBaHusi COJTHEUHOH CUCTEMBI,

C MoMeHTa BoJIbIIIOro B3phIBa;

+c Havana a3l UHGISLUM.

Haina I'alakTiKa Ha3bIBaeTcs

+MeyHblM MyTh

TYMaHHOCTb AH/IpOMe/IbI

Cupuyc

CornHeyHas cucrema

Kga3ape1 — 310:

HOBBI€ 3Be3/Ibl;

[IBOVHBIE 3Be3/Ibl;

+MOILIHbIe KHCTOYHUKM PajMOU3/TydeHus BO BceneHHow;
MaJible TalaKTUKU — CIYTHUKU Hailied ['aiakThKy.
Paccrosinuio ot 3emyin fo CoJiHIIa COOTBETCTBYyeT
rapcex

+acTpoHOMHYeCKas eUHULIA

CBETOBOM ro/j

KWJIOTIpaceK

Hama I'anaktuka umeer ¢gopmy:

+CIMparbHYto;

JITUTITUYECKYHO;

LIaPOBU/IHYIO;

HeTPaBUWIbHYHO.

Hauano pacmupenus BcesieHHo# yAaieHo OT HAaC Ha ...
+12-15 miipa. net

S Mipa. et

7-10 mnpa. net

100 myH. et

Buaumasi o6/1acth BeestieHHOM, O0CTYITHAsA COBPEMEHHbIM aCTPOHOMHYECKHM MeTo0/jaM HCC/Ie-
AOBaHUA, Ha3bIBAETCH...

+MertaranakTvka

Mneunsbiii [1yTh



rajlakThka

3B&3/JHasl CUCTeMa

Boi6epute HE BepHoe, C TOUKH 3peHHsI re/IMOLEHTPUYecKol cucrembl mupa KonepHuka, yT-
BepK/ieHue.

[1naHeTa ABUKETCS HEpaBHOMEPHO 10 JIJIMIICY, B OHOM U3 (POKYCOB KOTOpOro HaxoAuTcsi ComH-
Le.

CoJHLje HeMOABWXXHO U sIB/ISIETCS LieHTpoM BcesieHHOM.

3emMJisi paBHOMEPHO JIBMXKeTCs1 BOKPYT CoJTHIIa 110 KPYTroBoii opoure.

+BceneHHast — 3aMKHYTOe ITPOCTPaHCTBO, OrpaHUuUeHHOe c(hepoii HeroABUKHbBIX 3Be3J.
Kocmonornueckue moaenu A.@pujmMaHa noCcTpoeHbl HA 0CHOBE 0TKasa oT ...
+T10JI0’KEeHUS O CTalMOHapHOCTH BcenenHou

TUNOTe3bl BOSHUKHOBEeHUS BeeneHHOM

TIPeATI0/I0KeHHUsT 00 U30TPOMHOCTH MUPA

TIpeAronoXxeHyst 00 OJHOPOAHOCTU MUPa

Kako# o cuéTy B nJiaHeToM COJTHEYHOM cucTeMe ABaseTrcss HOnurep

1

4

6

+5

Camas 00J1b1IasA MUIaHETa COJTHEYHOHM CHCTEeMbI

CarypH

YpaH

+FOnuTep

Hentyn

3Be3apbl 3TO-

XosopaHble HebeCcHbIe Tea, KOTOpble 00pallatoTCsl BOKPYT 3BE3/IbI

+I'MraHTCKMe packasieHHble CaMOCBETSILeCs: HeOeCHbIE TeJla, COCTOSIILE M3 PACKa/IeHHBIX Ta30B.
['paHzri03HAasA COBOKYITHOCTD OT/I€/TbHBIX Fa/laKTUK

HebecHble Tesa, KOTOpbIe 0OpaIIaFoTCst BOKPYT TUIaHETHI

ILnanersi 3T0-

+ X0710/iHbIe HeOecHbIe Tesla, KOTOpble 00paILatoTCsi BOKPYT 3Be3/bl

['uraHTCKYe packasieHHbIe CaMOCBETSIIIIeCs: HeOeCHbIe Tesla, COCTOSIIIIVE M3 PaCKa/IeHHBIX Ta30B.
I'paH/i1103Hast COBOKYITHOCTb OT/Ie/TbHBIX FaakThK

HebecHble Testa, KOTOpble 0OpaIatoTCsl BOKPYT ITAHEThI

Hatypdunocodckasa KapTuHa Mupa 0a3upoBa/iach Ha MPe/[CTaB/IEHHH 0 TOM, YTO ...
+B LIEHTpe MUpa HaXOAUTCS 3eMist

B LleHTpe Mupa HaxoguTcst ConHLe

B LIeHTpe Mrpa HaxoguTcs JIyHa

y MHpa HeT LjeHTpa

YcTaHOBHTE MOC/I€A0BAaTe/ILHOCTD M0 BO3PAaCTaHHI0 MACIITA0HOCTH CTPYKTYPHBIX YPOBHe#
Meramupa.

COJIHEeUHasl CUCTeMa, TlaHeTa, MeTaranakTyKa, ralakThKa

+ niaHeta, Co/tHeUHasi CUCTeMa, rajlakTrKa, MeTaranakTuka

rajlakTHKa, COJTHeuUHas CUCTeMa, IylaHeTa, MeTaranakTuka,

rajlakTyka, COJIHeYHasi cucteMa, MeTarasnakTvka, rjiaHeTra

YcTaHOBHTE MOC/I€A0BATE/IHHOCTD MO YOBIBAHHI) MAaCIITAaOHOCTH CTPYKTYPHBIX YPOBHEH Me-
rammpa.

COJIHEeUHasi CUCTeMa, TJlaHeTa, MeTaranakTyka, rajakThKa

nnaHera, CosiHeyHasi CUCTeMa, ranakThka, MeTtaraniakTvka

rajlakTHKa, COJIHeuUHasl CUCTeMa, IjlaHeTa, MeTaranakThka,

rajlakTyka, COJIHeYHasi CUCTeMa, IJlaHeTa

YKakuTe eJUHHUIIbI, UCMO/Ib3yeMble /il U3MepeHUsl paccTosiHuM B mpejenax CosiHeuHoOM
CHCTEMBI.

MeTpBbI



+ aCTpOHOMMUECKasi eAMHUIIA

Merarapcek

KWJIOTIapCceK

AcTpoHOMHYeCKas efAUHHULIA — 3TO PAaCcCTOsIHUE, PAaBHOE ...

+ paccrosiHvio oT 3emsi 10 CosHLa

PacCTOSIHUIO OT 3eMJ/u A0 JIyHBI

furametpy ['anakTuku

MyTH, KOTOPbIM JIy4 CBeTa MPOXOAUT 3a MUHYTY

Mopens pacumpsitomeiicss BcesieHHOH Ha0/II0aTe/TbHO MOATBEPKAAETCH. ..

+ oTKphITUEeM 3. Xab06/10M MPOMOPIIMOHATBHOCTH MEXKIY CKOPOCTbIO pa30eraHust rajlakTUK U pac-
CTOSTHUEM [0 HUX

M3y4yeHreM M30TOIMHOr0 COCTaBa BelllecTBa MeTeopuToB, CosHLa U 3eM/n

HCCeJl0BaHUEM XUMUYECKOT0 COCTaBa 3BE37 TyTeM aHa/Ik3a UX CIeKTPOB

OTKDPBITHEM PeTMKTOBOI'O U3/Ty4eHUsI

OT00p XMMHYECKHX 3/IEMEHTOB B0 Bce/leHHO# NPosAB/IseTcsl TAKUM 00pa3oM, UTo 00JIbIIYI0 YaCTh
BelIleCTBa B Hell COCTaB/IAIOT BCEro ABa 3/IEMeHTa, a NIMeHHO:

KPeMHUU U YTJIepPOZ;

yIJIepOJ; ¥ BOAOPOZ;

KUC/IOPOZ, Y TeJni;

+ BOZIOPO/, U T'eJTUHA.

Hau0oJ/iee KpynHas eAMHUAILIA U3MEPEHHUSA KOCMHYECKHX PACCTOSTHHI

+ napcek

aCTpOHOMUYECKasl eJUHHULIA

KWUJIOMeTp

CBETOBOM rofj

3Be3/ibl IPEeUMYILeCTBEHHO COCTOAT U3

BOZIOpPOJia U a30Ta

resivsi U KUCI0poza

+ BOJOpPOJa U reiausa

resivs U a30Ta

He6osb1e X0/10HbIe He0eCHbIE Te/la, BXOjsIue B coctaB Co/THEUHON CHCTEMBI, JHAMeTP
KoTopbix oT 800 kM 70 1 KM U MeHee, oOpamjarTca BOKPyr Co/iHIIA 10 TeM >Ke 3aKOHaM, 1o
KOTOPBIM [IBIKYTCA M 00/IbIIIHE IJIAaHETHI — 3TO

+ KOMeThl

CIyTHUKHU

acTepon/ibl

KBa3aphbl

YemM janblile raJakTHKU OTCTOSAT JIPYT OT APYra, TeM C 00JIblleil CKOPOCTHI) OHH yJa/IAIOTCS
APYT OT Apyra- 3To

1-b1i 3aK0H U.HproTOHA

3aKOH A. DHHIITelHa

2-ou 3akoH . Kennepa

+ 3aKkoH J. Xabbma

NccnepoBanue Janekux rajakTHK NPHBeI0 K OTKPBITHIO, B HacTosiliee BpeMsi BceneHHasn
pacIMpsieTcsi yCKOPeHHO. ATeHT, BbI3BaBIIMi 3T0 YCKOpPeHUe, Mo/IyYi/1 Ha3BaHMe. ..

+ TeMHasi SHeprus

yepHbIe JbIPhI

HEWTPOHHbIE 3Be3/Ibl

ropsiuag BceneHHas

Bwkaiias K HaM rajakTHka...

MreuHblii yTh

+ TymaHHOCTb AHZpOMe/IbI

rajiakTHKa B Cco3Be3/iuu TpeyrojibHUKa

Cupuyc



KpynHbie ribI0bI W30 JIb/Ja U KaMHs, nepecekawiyue Co/THEUHYH) CUCTEMY M MPHU MOJAX0je K
Co/tHIy ucnapsomuecs ¢ 00pa3oBaHHeM ra3oBO-NIBLIEBBIX XBOCTOB...
+ KOMEeTHI

acTepou/ibl

ra3oBble MJIaHeThbl

My/IbCapbl

Bo BTOpOM Beke [0 H.3. chopMHpOBa/I reoleHTPUYECKYI0 KapTHHY MHpa.
Omap Xaiisim

+ K. ITTonemeit

H. Kornepauk

A. bpyno

B nAaTHagaTOM BeKe copMupoBa reiMoLeHTPUYECKYI0 KADTUHY MHUpa
Omap Xaiisim

K. ITTonemei

+ H. KonepHuk

[. bpyHo

3akoHblI ABwKeHHs Tesl B CotHeuHoM cucreme copMupoBasl

+ . Keruiep

K. IITonemeit

H. Konepauk

A. bpyno

OjHa acTpoHOMHYeCKas eJJUHULIA PaBHA CBETOBBIX MUHYThI
1,3

2,3

5,3

+8,3

Paccrosinue ot 3eMiiu /10 ee CIlyTHUKA PaBHO

502 000 km

+ 384 000 km

102 000 km

64 000 km

TeopeTnuecKkoil 0CHOBOHM COBpPeMeHHOH KOCMOJIOTUH ABJ/ISAETCS ...

+ 00111ast TeOPUSI OTHOCUTETBHOCTH

TeopHsi 3/IeKTPOMAarHUTHOTO TOJISt

KOCMOHAaBTHKa

KJ/laccuuecKasi MexaHuKa

CMelljeHHe CIEKTPA/IbHBIX JIMHUM W3/y4YeHHs Ja/IeKMX rajlakTHK B 00/1aCTh HU3KHX YaCTOT
B KOCMOJIOTHH MOJIyYH/I0 Ha3BaHUE ...

+ KpacHOro CMeleHus

KpacHoi rpaHulibl hoTo3¢dexTa

y/ibTpahroneToBoM KaTacTpodbl

YaCTHOTO C/IBUTa

EcTecTBeHHbIM TepMOsiiePHBIM PeaKTOPOM MOXXHO CUUTATh...

aapo JIyHbl

BOZIOPOJHYIO0 60MOY

+ 3Be311y

aTOMHYIO 3/1eEKTPOCTaHLIUI0

Tema: «Makpomup»
Bomnpocsi cobeceoBaHus M0 TemMe
1. Tlnanera 3emsns. @opma u pa3amepsl. BHyTpeHHee cTpoeHHe 3eMIIn.
2. 'mppocdepa 3eMaM. YHUKa/IbHbIe CBOKMCTBA BOZbI. 3HaUeHWe THpoChephl.
3. Atmocdepa 3emmu. Cnou atmocdepsl. CocTaB aTMoc(epHOro Bo3yxa U pO/ib ero KOMIIOHEeH-
TOB.



Jlutocdepa 3emsu. [ToHsTHE TTOUBBI

[IpencraBieHue 0 XU3HU B COBPEMEHHOM eCTeCTBO3HaHUM. OT/IMUMTe/IbHbIe [IPU3HAKU KUBOTO.

CTpyKTypHBIe YDOBHM OpPraHU3alliy )KUBOW MaTepUH.

MoriekyisipHO-TeHeTUUeCKHI ypoBeHb Orosiornueckux cucrem. ['en, [THK, PHK,

8. KneTouHblii ypoOBeHb OpraHu3alid >XUBBIX CHUCTeM. [IpoKapuoThl, 5yKapuOThl, HEKJIeTOUYHbIe
(hopmbl )KHU3HU. ABTOTPOGBI, reTepoTPOdkI.

9. OHTOreHeTMYeCKHi ypOBEHb OpPraHr3aljiy KUBbIX CUCTEM.

10. IMonynALKMOHHO-BUIOBOM YDPOBEHb OpraHu3allvy >KUBbIX cucTeM. IloHATHe BUJa, TTOMYJISALIUAU,
MHUKDPO3BO/TFOLIUYA, MAaKPO3BOIFOLIAU.

11. buoreorjeHOTHYECKHI YPOBEHb OpraHW3alliy >KUBBIX cucTeM. [ToHaTHe GHoIieHO3a, broreorie-
Ho3a. CTpyKTypa OuorjeHo3a

12. buocdepHbIii ypoBeHb OpraHM3alMM >KUBBIX crcTeM. [ToHsSTHE GUOChephl, rpaHuIlbl 6Hocde-
pel. Posb )XUBOrO BeljecTsa.

13. T'mnoTe3bl MPOUCXOXAEHUS )KU3HU Ha 3emiie. Bpemsi 3aposKIeHUsT XKU3HMU.

14. KpealmoHUCTCKasl TUIOTe3a 3apOXKAeHUs1 XKU3HU, TUTI0Te3a CTAalMOHAPHOTO COCTOSIHUS, THUIIO-
Te3a CaMOIIPOU3BOJIBHOTO 3apOXKAeHUs )KU3HU. VX OCHOBHbIE KOHLIEIILIUHU.

15. T'unote3a maHcriepMuu 1 ee 000CHOBaHHMe.

16. T'umoTe3a NIPOMCXOXKAEHUSI KU3HU B MCTOPUUECKOM TIPOIIJIOM B pe3ysbTaTe OMOXUMHUYeCKOMH
ssosmoruu A. M. OnapuHa.

17. ®u3MKO-XMMHUeCKHe TPeATIOChUIKM 3apOXKIeHUs >KU3HM Ha 3emse. ObGpa3oBaHHe ITPOCTBIX
OpraHUuYeCKHUX COefMHeHUM, oOpa3oBaHWe CJIOXKHBIX OpraHWYecKuX coequHeHuM. OIbIThI
C.Mwunnepa.

18. Konuernuus katactpopusma. Ee ocHOBHbIe uzen.

19. Konuenius TpaHchopmusMa. Ee ocHOBHbIe uzien.

20. 3OBosmonuoHHas Teopus Y. [dapBuHa. OripefiesieHHass U3MEHUMBOCTb, Heollpee/ieHHasi U3MeH-
ynBOCTh. Hac/ieicTBeHHOCTh, BUIbI €CTeCTBEHHOT0 0TOopa

21. Tenorturn, deHoTturn. ['eHbl. AJise/ibHble TeHbl. [lOMUHAHTHOCTb, PeLleCCUBHOCTb, TOMO3UTOT-
HOCTb, TeTepO3UrOTHOCTb.

22. TlpoucxoxzeHue yenoBeka. AHTporosiorus. KoHuenuys KpeanjuoHv3Ma. KoHuenus 3B0sIto-
uuu. TpyzoBasi KOHLIEILIMS.

23. Tlpoucxoxgenuve venoBeka. Konuernuus myrareHe3a. Kocvmuueckass kKoHuernuus. CXOACTBO
yesioBeKa M )KUBOTHBIX.

24. Craauu 3BOJIOLIUM UesioBeKa. JlpeBHeIINe /01U, APeBHUE JIFOU, COBPEMEeHHbIe JIFO/U.

25. [emorpaduueckue rpobsiembl. Baneonornueckasi KyibTypa.

No ok

Tema: «Makpovup. 3evisi Kak IUlaHeTa»
@®oH/| TECTOBBIX 3aJJaHUH /ISl TEKYII[ero KOHTPOJIA 3HAaHUH 10 TeMe
Bribeprre 04HH BApHAHT OTBETA.
MecToporxaeHusi He()TU U ra3a CBsi3aHbl C TEKTOHUYECKUMU CTPYKTypPaMH:
rop,
+ PAaBHUH,;
JlHa OKeaHa;
JIe[IJHUKOB
MHupoBo# 0KeaH BK/IIOYaeT B ceds:
+ BCe MOpsSI U OK€aHbI;
OKeaHbIl U HaXOZMecs 10/, HUMU M0/[3eMHbIe BO/bI;
OKeaHbI U Jib/Ibl AHTapKTH/bI;
OKeaHbl.
Papuyc 3emyn paBeH
1000 km
O/IHOW aCTPOHOMMYECKO! e/INHHLIe
5423 xm
+ 6371 km
OkeaHnnueckas 3eMHasi KOpa npe/JCcTaB/ieHa CJIOAMM:



0CafIOUHbBIN CJIOH, TPAHUTHBIN CJI0M, 0a3a/TbTOBBIN CJIOH

0Ca/IOUHbIM CJ10M, 0a3a/IbTOBBINA C/IOM, MAHTHS

+ 0CaJIOUHbIH CJ10H, 0a3a/IbTOBBIN C/I0H

0Ca/IOYUHbIM CJI0M, MaHTHS, SIPO.

MarepukoBasi 3eMHasi KOpa Mpe/CTaB/IeHa CJIOSIMHU:

+ 0Ca/IOUHbBIN CJIOM, TPAaHUTHBINA CJT0M, 0a3a/TbTOBBIN CJTIOM

0CaJOUHbIN CJI0H, 0a3a/IbTOBbIN C/I0H, MAHTHS

0Ca/IOUHbIM CJ10M, 0a3a/ILTOBBIN C/IOM

0Ca/IOUHBIN CJIOW, MaHTHS, PO

Kakue yrBepxaenus He BepHbI

SIIPO B OCHOBHOM COCTOUT U3 yKejie3a U HUKeJIst

+ 3eMHas Kopa HeloJBI>XKHa

T0/] 3eMHOM KOPOH, OJTi>Ke K LIeHTPY 3eMJTH, PacrioyiaraeTcst MaHTHSI
TemriepaTypa ropHbIX MOpo/ C I1yOHMHOM Bo3pacTaeT B cpejHeM Ha 1 rpaziyc Ha Kaxkzbie 33 M.
K ocafiouHbIM HeOPraHUYeCKUM OTHOCATCS TOPO/IbI:

W3BECTHSK

He(Thb

Men

+ rMHA

K ocafouHbIM OpraHnuyecKMM OTHOCSATCS MOPOADI:

+ U3BEeCTHSK

recok

KaMeHHasl COJib

I/IMHa

MarmaTtuuyeckue ropHbie opo/bl 00pa3yoTCs u3:

00/IOMKOB T'OPHBIX TTOPO/] WJIK OCTaTKOB YKUBBIX OPraHHW3MOB

+ OCTBIBILIEH MarMbl

TOPHBIX TIOPO/, X OCTaTKOB >KMBbIX OPTraHM3MOB, T10/] BO3/leliCTBHEM JiaB/ieHHsI U BbICOKOW TeMriepa-
TYpPbl

MeTaMop(UUeCcKHX ropo/

CaMy10 BBICOKYI0 TeMIIepaTypy BelleCTBa UMeeT:

3eMHasi Kopa

+ AApo

BHEIIIHSISI MaHTUSI

BHYTPEHHSISI MaHTUSI

Temneparypa siipa AO0CTUraeT:

10 000 °C

+ 6 000°C

2 000°C

20°C

C yBe/THUeHHEM BBICOTHI HaJf TOBEPXHOCTHIO 3eMJTH TeMIlepaTypa Bo3/lyXa BO3pacTaer:
B Tporiocdepe;

+ cTparocdepe;

Me3ocdepe;

sk30cdepe.

Ha BbIcoTe 10 KM Haj IOBEPXHOCTHIO 3eMJ/IH BO3/yX COCTOMT IIPEeUMYILIeCTBeHHO:
13 yIJIEKHCIOTO ra3a U a30Ta;

13 BOZIOpO/ia U resiusi;

+ U3 a30Ta U KUCJIOpPO/ia;

13 a30Ta U 030Ha.

CocrosiHMe HIDKHET0 /1051 aTMocdepbl B JAHHOM MeCTe B /JaHHOe BpeMs Ha3bIBAeTCs:
am0e1o;

+ TIorozia;

K/TMar;



BeTep

Pacnionioxxure ¢jiou arMocgepbl, HAYUHHAS C HIDKHET'0

crparocdepa, me3ocdepa, Tporiocdepa, 3x30cdepa;

crparocdepa, s3xk3ocdepa, Me3ocdepa, Tporiocdepa;

+ Tporocdepa, crparocdepa, Me3ocdepa, Tepmocdepe;

Tporiocdepa, crparocdepa, Tepmocdepe, Me3ocdepa,;

O30H o0pa3syercs B pe3y/ibTaTe

WCTIapeHisi BOJIbl

HU3KUX TeMIeparyp

Pas/IoyKeHUs1 YIJIEKMC/IOro Ta3a

+ 97IeKTPUYeCKOro paspsiza

Momnyo  3amury Ouocdepbl 0T KOCMHYECKMX 3apsDKeHHBIX UacTHL  CO3/aeT
3emuu.

rpaBUTAL[MOHHOE T10JIe
ruzipocdepa

+ MarHuTocdepa

Tporocdepa

B ocHOBe MeTO/10B omipe/ie/ieHHsl a0COTIOTHOT0 BO3PAacTa FOPHBIX MOPOJ JIEXKHUT ...
HabJ/roieHre 3a U3MeHeHUsIMU POJICTBeHHBIX OPraHU3MOB BO BpeMeH!

M3yueHHe CoJiepyKaHusi OKaMeHeJTbIX OCTaHKOB YKUBOTHBIX W/ paCcTeHUM

+ omnpe/iesieHNe COOTHOILIEHUS PaiMOaKTUBHBIX M30TOIOB, BXO/SIIUX B COCTaB MUHepasoB
orpeiesieHue M0C/Iej0BaTe/IbHOCTU 3a/leTaHus C/I0eB B BePTUKAIbHOM pa3pe3e 3eMHOW KOpPbl
CoeuHeHHs1 HA OCHOBe KPeMHHUS Npeod1afaoT B(BO) 3emuin.

ruzipocdhepe

+MaHTUU

BHYTpDEHHEM sifipe

BHeIIIHEeM sifipe

HbI0TOH BiepBbIe TeopeTHUeCKH 000CHOBAJI Mpe/noioykeHue, uro ¢gopma 3eM/Id COOTBETCT-
ByeT...

JITUTICOUTY

mapy

TMJIOCKOCTH

+reouny

Nudopmaijuio 0 BHyTpeHHEM CTPOeHHUM IJIaHeThl 3eMJisl reo/ioru U reou3suKy Moay4yarT B
OCHOBHOM MYTéM HU3YUYeHHUH ...

+ MPOLIECCOB TIPOXO0XK/EHMUS], TIOTJIOLeHUSI U OTPayKeHUsI CeMCMUUeCKUX BOJTH
JlesiTe/TbHOCTH BYJIKAHOB

BO3pacTa ropHbIX MOPO/, METOJaMu U30TOITHOW XPOHOJ/IOTUH

BO3MYIIIeHUI MarHUTHOTO T0JIsi 3eMJIH

O0BbeM NMpecHbIX BOJ COCTAB/ISAET % ruppocdepsbl

95

50

32

+2

Bosbuiasi yacts B Tponocgepe npuxo uTcsa Ha

YTJIeKUCJIBIN ra3

030H

asoT

KUCTIOPOZ,

HwxHsasa yacTb aTMocdepbl Ha3bIBaeTCsA

+ Tpornocdepa

roHocdepa

crparocdepa

Me3ocdepa



IIpu KakoMm cojiep)kaHMM KHC/I0pPoja B arMocdepe MpeKpaljalTc OCHOBHbIE NPHUPOJHbIE
NpoLecchl- bIxaHue, ropeHyue, rHueHne

79%

21%

+16%

1%

VicrouHuKOM 00pa30BaHUsI 030Ha ABJISIETCS

BOZA

YIJIEKUCIIBIM Ta3

+ Kucmopoj

BO/ZIOPO/]

Y nep)kaHue 3HAaUUTE/NbHON YacTH TerioBod 3Heprur CoJiHIIA Y 3eMHOM MOBEPXHOCTH Ha3bl-
Baerc ...

+ «TTapHUKOBBIM 3 PeKToM»

Pa/iIM0aKTHBHBIM 3arpsi3HeHueM

pa3pylleHreM 030HOBOT'O CJI0sT

CTUXUKHBIM Oe/[CTBIEM

Ycunenne «napHUKoBoro 3¢ggexra» MpoUCXoAUT BC/IeJCTBHE YBeJINUEHHUSA BHIOPOCOB ...
+ IMOKCH/Ia yrepoJa U MeTaHa

KKCJI0PO/ia M BOJISIHBIX T1apOB

a3oTa M 030Ha

CBUHL]A U C€pPbI

Yrekuc/bli ra3 Bbifie/isieTcsl B pe3y/ibTare....

+ ropeHus

dorocuHTe3a

WCTiapeHus Bylaru

paspyliieHrs 030HOBOT'O CJIOS

TasHUe BeUHOM Mep3/I0ThI Oy/ieT yCyry0/iaTh NapHUKOBBIA 3((eKT, TaK KaK U3 OTTasABIIHNX
TPYHTOB B arMoc(epy OyAyT mocTynars ...

+ YIJIEKUC/IbIY Ta3 U MeTaH

bTopubI

OKCH/IbI CephbI

OKCH/[IbI a30Ta

OCHOBHBIMH HCTOYHUKAMH NMOCTYI/IeHUs B aTMocdepy ra3a MeraHa siB/IsIlOTCSA ...
MYCTBIHU U TIOJTYITyCTBIHU

JieCHble MaCCHBbI

+ OOJIOTUCTBIE PAiOHBI

CTelHble paliOHbI

Hau6osbas KOHIeHTpaLys 030Ha Ha0/1I0/jaeTcs B...

Tporocdepe

+ cTparocdepe

ruzsipocdhepe

Me3ocdepe

O30HOBbBIH C/101 3a/iep)XUBaeT MPOHNKHOBEeHHEe K 3eMHOM MOBEPXHOCTH...
+)KeCTKOTr0 y/IbTPaHrOoIeTOBOr0 U3TyUeHUst

MSITKOTO Y/bTpachr0/IeTOBOTO U3/TyueHUst

BU/IMMOM UacTH CrieKTpa

HH(}paKpacHOTo U3TyueHUst

@®aKkTOpOM, OrpaHMUYMBAIOIUM BEPXHUH npe/ies xxu3Hu 0uocdepsl, ABIAETCA ...
+ UHTEHCHUBHOe y/bTparo/ieTOBOe U3/TyueHue

BBICOKasi TeMIiepaTypa

BBICOKAsi BIa)KHOCTh

HU3Kasl Temriepatypa



Hau0oJ/iee onacHbIMHU /i/IA Ye/I0BeKa MOC/IeJCTBUSIMH HCTOILEHUSI 030HOBOTO CJI0SI SIBJISIOTCS
MCUXUUeCKe OTKJIOHeHUs

0’KOTHM KOXKM U TJia3

+ paK KO)KU U KaTapakTa IJia3

HapylieHus1 MeTabonmu3ma

KoMOMHaNus CyXuX M MOKPBIX OCAX/JE€HHI WU TOIJVIOIIEHUA KHC/I0T U KHC/TI0TO00pa3yHIuxX
BeIeCTB BO/IM3U 3eMHOH MOBEPXHOCTH WJ/IH HA Hel Ha3bIBaOTCA (eTcs) ...

+ KHACJIOTHBIMU OCa/IKaMU

MIPOMBIIIJIEHHBIM CMOT'OM

(hOTOXUMUUECKUM CMOTOM

TepMUUeCKOUN UHBepcuei

CokpaiijeHue 030HOBOT0 C/1051 MPUBOJUT K ...

yBeMueHUI0 WH(GPAKPaCHOTO U3/y4yeHus], IOBBIIIEHHOMY PUCKY TETJIOBOTO 11I0KAa PAaCTeHUN U >KU-
BOTHBIX

TIOBBIIIEHUIO TEMITePATyPhl, YBEJTUUEHHIO YPOXKalHOCTH 3€PHOBBIX KYJ/IBTYD

+ YCUIEeHHIO y/IbTPa(UOIeTOBOM paZiualiiu, NMOBBIIIEHHOMY PUCKY pakKa KO>KU 1 KaTapakThl TJia3
YCUJIEHUIO TaMMa-H3/TydeHus], IIOBBIIIEHHOMY PUCKY MyTallii ¥ reHeTHYeCKUX 3abosieBaHUA

Tema: «Maxkpovup. IIponcxoxeHne »KU3HA Ha 3eMTe»
®oH/| TECTOBBIX 3aJJaHUH /I/IS1 TEKYII[ero KOHTPOJIA 3HAaHUH 10 TeMe
Bribeprre 04HH BApHAHT OTBETA.
ZKu3Hb Ha 3emJie 3apoju/iach MW/IHAP/0B JIeT Ha3a/,
10
5
+ 3,5
1
KoH1eniuu BO3HUKHOBEHHUA XU3HHU IyTeM MOCTOSIHHOI0 CaM03apo)KieHHe COOTBeTCTBYeT...
+ KM3Hb BO3HUKaJIa ¥ BO3HUKAaeT HeOJHOKPAaTHO 13 HeXXUBOI'0 BelljecTBa
TNOsIB/IeHKe )KU3HU Ha 3eMJie B pe3y/ibTaTe fepeHoca C JPYTUX IUIaHeT «3apOJbILeit )KU3HU»
)KM3Hb BO3HUK/IA B CrleLjU(pUUeCKUX YCIOBUSIX JpeBHel 3emu B pe3y/bTare (PU3NKO-XUMUUECKUX
TMPOLIeCCOB
JKU3Hb eCTb MPOLeCC MOCTENeHHOr0 MaTepraabHOrO BOIUIOLeHUs NH(POPMALMOHHOW MaTpULb
Cor/1acHO KOHLleNLUM NaHCIIePMHH JXU3Hb Ha 3emMJie BO3HUKJ/IA IyTeM ...
JKWA3Hb BO3HUKa/Ia U BO3HUKAET HEOJHOKPAaTHO U3 HEe)KUBOI'O BelljeCTBa
+ MOsIBJIEHME )KU3HU Ha 3emsie B pe3y/bTaTe MepeHoca C APYryX MJIaHeT «3apO/bIIei )KU3HU»
JKU3Hb BO3HUKIIA B Crielju(pruyecKux yCJOBUSX JpeBHel 3em/d B pe3y/ibTare (PM3UKO-XUMUYECKUX
TMPOLIeCCOB
JKU3Hb eCTb MPOL|eCC MOCTENeHHOr0 MaTepranbHOI0 BOIUIOLeHU NH(POPMAaLMOHHON MaTpULb
Cor/1IacHO KOHI[eNMMU 0MOXMMHYEeCKOH IBOJTIOI[UM JKU3Hb Ha 3emJie BO3HHMKIIA. ..
JKWA3Hb BO3HMUKa/a U BO3HHUKaeT HeOJHOKPaTHO U3 HEe)KMBOI'O BellleCTBa
TOsIBJIEHHE )KU3HU Ha 3eMJie B pe3yJibTare IepeHoca C APYrUx IJIaHeT «3apOoAbIlel KU3HU»
+ JKM3Hb BO3HUK/IA B CIeLu(UUYecKuX YCIOBUSX JpeBHerM 3em/id B pe3ysbTaTe (U3UKO-
XUMHYECKHUX TMPOLIeCCOB
JKU3Hb eCTb MPOLeCC MOCTENeHHOr0 MaTepraabHOr0 BOIUIOLeHUs NH(POPMALIMOHHOU MaTpULIb
Konnenuus o Tom, uro JKusnb Ha 3emsie 0bl1a co3gana Teoprom; TBoper — 3To Bor, Upges,
Boicimii pasym COOTBETCTBYeT
CTal[MOHAPHOMY COCTOSTHUIO
TIOCTOSTHHOMY CaM03apOsK/|€HHI0
+ KpealjoOHU3My
TMaHCIIepMUU
OKcrnepuMeHTa/IbHBIM MOATBEPKACHHEM PsJa HAeH TMIoTe3bl 0MOXHMHUYECKOH 3BO/TIOLNU
C/y)XKaT onbITbl aMepuKaHCKUX ydeHbIX. B 1953 r. C.JI. Munnep u I'.K. FOpu 3kcniepumen-
Ta/JIbHO TOJIyYW/IM HEKOTOpPble HHU3KOMOJIEKYy/IsIpHbIe OpraHuveckye BellecTBa B BOCCTaHO-



BUTE/IbHBIX YCJI0BHAX, MPOMYyCKas /IeKTPHYeCKHe pPa3ps/bl uepe3 cMech ra3oB M MapoB BO-
AbL B MX 3KcrepuMeHTax 0TCyTCTBOBA/I TAKOH ras, Kak...

+ K1CIOpO[,

amMMHaK

MeTaH

BOJIOPO/]

B xo/je XUMHYECKOH IBOJIIOIUH YI/Iepo/ ObI 0TOOPaH B KaueCcTBe OCHOBHOIO 3/IeMeHTa 0uo-
OpraHUYecKHX MOJIeKYJI W3-3a HA/IMYKsA Y Hero psiia 0CO0eHHOCTel, 0JHOH U3 KOTOPBIX ABJIA-
eTcH...

BBICOKOE CO/lep>KaHHue B 3eMHOM Kope B YC/IOBUSIX paHHel 3eM/n

+ CrocoOHOCTL aTOMOB COEJUHSATHCS JIPYT C PYTOM C 0Opa3oBaHreM OeCKOHEUHO pa3HO0Opa3HbIX
CTPYKTYP, B TOM UHCJIe, — BLICOKOMOJIEKYJISIPHBIX COeIMHeHHM

CoCcoOHOCTh K 00pa30BaHUI0 0COOOT0 THUTIA XUMHUUECKOH CBSI3U, KOTOPBIH HE CBOMCTBEHEH HU /IS
OJTHOT'O IDYTOT'0 3/IeMeHTa MepPUOANYeCKON CUCTeMbI

CIOCOOHOCTH aTOMOB 00pa30BLIBATH MPOYHBIE, TPYAHO pa3pbiBaeMble CBSI3U APYT C APYrOM U aro-
MaMH JPYTUX 3JIeMeHTOB

Ykakute 0/JHy U3 0CO0EHHOCTel OpraHHYecKux 0Momo/IMMepoB, KOTOpasi, HapsAY € APYTUMH,
ChIrpasia BA)KHYIO POJIb B X0/ie MPe0H0/10ruuecKoi 3BO/TIOLNH.

opraHuyeckve 6UomoMMepbl 00/1aZal0T Ma/lol XMMUYeCKOW aKTUBHOCTBIO, UTO 00ecrieunBaeT Io-
CTOSTHCTBO YCJIOBUM B KJIETKe.

B OpraHUYEeCKNX OMOTIONMMepax aTOMbI CBSI3bIBAIOTCSI OCOOBIM TUIIOM XMMHUYECKOW CBSI3H, KOTOpast
00yc/IoBMBaeT UX MHOTOoOpasue U O1O0JIOrHUeCcKyr0 akKTHBHOCTb.

+ [11 OpraHuYecKrx OMOTOMMEePOB XapakTepHO 00pa30BaHHe MPOCTPAHCTBEHHBIX CTPYKTYP, UTO
TI03BOJISIET BLITIOTHATH UM CaMble pa3HOOOpa3Hbie Ouosiornyeckue HyHKLWH.

B OpPraHMUeCKUX OMOMOMMEepPax BCe CBS3M SIB/SIFOTCSA OUeHb MPOYHBIMH, UTO U SBUIOCH TTPUUMHOMN
orbopa Jyisi Co3/jaHusi MOJIEKY/IIPHBIX MeXaHU3MOB JKUBBIX CHCTEM.

B nponecce BO3HUKHOBeHHsl )XM3HH Ha 3eMJ/Ie Pa3/IMYal0T HECKOJIbKO OCHOBHBIX ITalloB.
IlepBbIii U3 HIKeHA3BAHHBIX — ...

abuoreHHBIN CHHTE3 MOHOMEPOB OPraHUUECKHX ITOJIUMEPOB

TOsIB/IEHHE 030HOBOTO CJIOST

obpa3oBaHue OMOTIOMMEDPOB

+ 0Opa3oBaHMe MaKPOMOJIEKYJI C KaTaTMTUYeCKON aKTUBHOCTBIO

Bo3HUKHOBeHMe XU3HM Ha 3emsie U eé Omocdepbl ABISAETCA OJHOW W3 OCHOBHBIX MPoO/IeM
COBPEMEHHOI0 ecTecTBO3HaHMsA. ['MmoTe3a, coryiacHO KOTOpoii Mpo06/ieMbl 3ap0XKAeHUsI YKU3HH
B00OIIe He CYI[eCTBYeT, UTO )KH3Hb HUKOI/ia He BO3HHKAJIa, a Cyl[eCTBOBa/la BCeraa, Ha3bIBa-
eTCsl TUIOTE30H ...

OMOXUMUYECKOU BOJTIOLIUN

KpearoOHUCTCKOU

+ CTallMOHAPHOI'0 COCTOSIHUS

CaMOTIPOU3BOJILHOTO 3apPOXK/[€HUST )KU3HU

I'unoTe3a 0MOXMMHUUYECKOW IBOTIOLMH )KU3HHM Ha 3eMJie pa3padoTrana

Apucrorenem

JI. Tlactrepom

®panHuecko Pegu

+ A.M. OnpunsbM U [x. XongernHoM

B mponecce BO3HUKHOBEHHS JKH3HH Ha 3emsie pPa3/iM4al0T HECKOJIBKO OCHOBHBIX 3TaroB.
ITepBbIii U3 HIDKEHa3BaHHBIX 3TANoOB — 37O ...

KOHIIeHTPUPOBaHHE OPraHUUeCKUX COeJUHeHHH 1 0Opa3oBaHre OHUOMOIMMEPOB

abuOreHHBIN CHHTE3 MOHOMEPOB OPraHUYeCKHUX BEIeCTB

+ 0Opa3oBaHMe MAaKPOMOJIEKYJI C KaTaTMTUYeCKOH aKTUBHOCTBIO

obpa3oBaHue aTMoC(]epbl U3 ra30B, KOTOPble MOTJIM OblI C/TY)KUTh ChIDHEM /IJIsi CHHTe3a OpraHuye-
CKUX BeIIeCTB

COBOKYNHOCTh OPraHU3MOB Pa3/IMYHBIX BH/IOB C/IOKHOCTH CO BCeMH (paKTOpaMH KOHKPeT-
HOH cpeJibl X 00UTaHUA 00pa3yeT YPOBeHb OPpraHU3aLuM )XKUBOW MaTepPHH.



+ OMOreoI|eHOTHYECKUI

MONY/SLIMOHHO-BU/IOBOU

OpraHU3MeHHbIH YPOBeHb

MOJIEKY/ISIPHO-TeHeTUUeCKUN

Cor/s1acHO CMHTeTU4YeCKOU TeOpUH 3BOJIIOIUH, 3/IeMeHTapHasA eJUHHUIIA 3BOIIOLUH — 3TO ...
OTZeNbHBIN BUJI

oTZie/TbHasi 0CO0b KaKoro-Mbo Buza

COBOKYITHOCTb BH/IOB Ha OTpe/ie/IeHHOM apeasie

+ OT/Ie/IbHast TIOTTYJISAIMS KaKoro-110o BUza

Mopdosioruueckum foKa3arenbcTBoM 3Bononuu HE saBasiercs...
TOMOJIOTUYHBIE OpPraHbl

3/1eMeHTapHbII COCTaB KIETKHU )KUBOTHBIX U paCTeHUU

eIUHbIN J1aH CTPOEHUS] BEDXHUX KOHEUHOCTEeN MJIEKOMUTAIOLIUX U 3€MHOBOJHBIX
+ IBYCTODPOHHSISI CHMMETPUS Tesla XOPZ0BbIX

OMOpHoIOrHYeCKHM i0Ka3aTeabcTBoM 3Boymonun HE siBisiercs. ..
OroreHeTUYECKU 3aKOH

Ha/inure >xabp 1 >kabepHBIX I1[eJ1el y 3apo/IbIlliel YesloBeKa U 3¢ MHOBOTHBIX
+ e[IMHBIN IJ1aH CTPOEHUs CKeJleTa XOPJ0BbIX

pa3BUTHe BC€X OPraHU3MOB W3 3UTOThI

OMOpH0/I0rHYeCKHUM JJ0Ka3aTeabcTBoM 3Bonionun HE aBnsercs...
pa3BUTHE BCEX OPraHU3MOB U3 3UTOThI

001 T71aH CTPOeHUS K/IeTKU

TIOBTOPEHHE 3TaroB GUIoreHe3a Ha IMOPUOHA/TLHON CTaJUM Pa3BUTHS XOPAOBBIX
+ YHUBEPCAJbHOCTb FeHeTUUeCKOro Kojia

Pypumenrtom uenoseka HE saBiasiercs...

YLLIHbIE MBILIL[bI

arreHJuKC

TpeTbe BeKO

+ nuadparma

B me3o030iickyro 3py HE npoucxoausio cieayromnpx Npoieccos...

+ BbIMHMpaHHe MaMOHTOB

pacrpocTpaHeHUe MOKPbITOCEMEHHbIX PaCTeHUMH

BO3HUKHOBEHUE MJIEKOTUTAIOIIUX

MCYe3HOBEeHUe PeBOBU/IHBIX MAallOPOTHHUKOB

T. IlIBann, M. llneiiaen u P. Bupxos chopmyiupoBaiu...
KJ/IETOUHYIO TUTIOTE3y

+ KJIETOUHYIO TeOPUI0

KJIETOYHBIN 3aKOH

KJIETOYHYIO 3aKOHOMEPHOCTb

HaaBu/0BbIMH YPOBHAMM OpraHM3alli )XUBOH MaTepUH AB/IAIOTCA. ..
KJIETOYHBIN

MOJIEKYJISIPHBIN

+6uocdepHbIit

OpraHHbIN

YKaxuTe Han0o/1ee BHICOKHI PAaHT 0M0/I0THYECKON CHCTEMBbI:
MOJIEKYJISIPHBIN

KJIETOUYHbIN

OpraHU3MeHHbIU

+ buoccepHbIi.

Buocdepa npejcrasisier co00M...

KOMII/JIeKC BHZIOB, OOHTAIOIMX Ha OTpe/ie/IieHHOU TepPUTOPUN

+ 000/10UKy 3emiH, 3ace/ieHHYI )KUBbIMU OpPraHU3MaMU

ruzipocdepy, 3aceeHHYH >KUBbIMU OpraHU3MaMU

nutocdepy, 3aceeHHYIO XUBbIMUA OpraHU3MaMu



B cocTraBe XHBOro0 BelljecTBa 0mocgephl mpeod1afaeT TaAKOi XUMHYECKHH 3/IEMEeHT, KaK...
cesieH

1500

+ Kuciaopoj

docop

TKaHeBOH ypoOBeHb OpraHH3aliMU >XMBOW MaTepUH SIBJISIeTCA 0ojiee KPYNMHBIM (BBICOKHM),
yeM...

MONY/SLIMOHHO-BUIOBOU

OpraHHbIN

+ KJ/IeTOUHbIN

OpraHU3MeHHbIU

TKaHeBo# YPOBeHb OpPraHU3allMy JKUBOW MaTepPUH ABJISAETCs 00/1ee MeJIKUM (HU3KHM), YeM...
MOMY/ISILIMOHHO-BU/IOBOM

OpraHHbIN

+ KJIeTOUHBIN

OpraHu3MeHHbIU

YkaxuTe Han0o/1ee HU3KHHA PAaHT OHOIOTMYECKOW CHCTEMBI:

+ MOJIEeKY/ISIPDHbIN

KJIETOYHBIN

OpraHU3MeHHbIN

ouoctepHbIi

OCHOBHBIM CBOMCTBOM )XHBBIX 006eKTOB (0HOCHCTEeM) AB/ISAETCA. ..

JleJieHue MyTeM MUTO03a

+ caMOBOCIIpOU3BeJieHUe

T10JI0BO€ pa3MHOKeHHe

JlefieHre TIyTeM Meiio3a

B cocTaBe XHBOro BelljecTBa 0nocgephl peod/1aal0T TaKue XMMHYEeCKHe 3/IEMEHTHI, KaK...
cepa

KpeMHUI

+ Kucmopoj

docop

O eaAMHCTBe OPraHNMYecKoOro MUpa CBHAETe/ILCTBYeT...

B3aMMOCBSI3b OPTaHU3MOB U CPe/IbI

NpUCIocob/1eHHOCTb OPTaHK3MOB K Cpejie

KPYTOBOPOT BellleCTB

+ KJIeTOYHOe CTPOeHKe OpraHu3MOB

CTpoeHue U MpPOIeCcChl KU3He/JeATe/TbHOCTH B OPraHax U CMCTeMaX OPraHoB PacTeHUH U JKHU-
BOTHBIX HM3yuaeT OHo/IorHYecKasi HayKa Ha YPOBHe OpraHu3anMu XUBOW MpPHPO-
JTBL.

MONY/SILIMOHHO-BU/IOBOM

+ OpraHM3MeHHOM

orochepHOM

OMOLIEHOTUUYECKOM

JKuBble OpraHu3Msbl MPeJCTAB/IAIOT CO00H CHCTEMBI. ..

+ OTKpBITHIE

3aKpbIThIe

HeyTopsifioueHHbIe

HeopraHu30BaHHbIE

Hayka, n3yuaromiasi HICKornaeMbie OPraHU3MBbl, YC/IOBUA MX )XH3HU U 3aX0POHEHHs, Ha3bIBaeT-
cA...

+ TasieoHTOIOTHeN

apxeoJsioruemn

reoJioruen

aHTPOIIO/IOTHeN



A0GuoreHHOe BO3HMKHOBEHHE 0MO/IOTHYECKHX MOHOMEPOB, 00pa3oBaHHe OHOIOTHYECKUX IO-
/1MMepoB, ¢opMupoBaHHe MeMOpPAHHBIX CTPYKTYP M MOsiB/ieHHe NMePBHYHBIX OPraHHu3MOB —
OCHOBHbI€ 10/I0)KeHUs TEOPHH ...

+ OMOXMMMUECKOM BOTFOLIUU

MaHCIIepMUr

CaMOITIPOM3BOJILHOTO 3apOXK/EHHS )KU3HU

CTaLMOHAPHOT'O COCTOSTHUS

@daKTOop MHKPO3BOJIIOLIMY, KOTOPBIH 3aK/II04YaeTcs B NePHOANYECKHX HU3MEeHeHHAX KO/IMYecT-
Ba 0Cco0eii B MOMY/IALIMHA MO/ BO3/IeHCTBHEM BHEIIHUX YC/IOBHH, — 3TO...

+TI0My/ISILJUOHHBIE BOJHBI

MYTAaLMOHHBIN MPOLIeCC

MUTpaLys

W30/

IlpeaxkaMu coBpeMeHHbIX 3¢eMHOBO/{HbIX ObL/H ...

+KHUCTeTépbie PhIObI

crerouedasbl

JBOSIKO/IBILIALIE PHIOBI

Opaxuo3aBpbl

COBOKYNIHOCTh T€HOB, CO/ieP)KalluXCA B OfMHAPHOM Habope XpoMOCOM >KHBOTHOM W/IM pac-
THTEe/JIbHON K/IeTKH, HOCUT Ha3BaHMe ...

reHOM

+ reHOTHII

reHOQOH/

reH

JKuBble OpraHu3Msbl, Co3aKIIMe NMepBHYHOE OPraHUYecKoe BeleCcTBO M3 HeopraHu4eckKoro,
Ha3bIBAIOTCA ...

+ NpoayL e HTaMU

KOHCyMeHTaMU

pefyLieHTaMu

durodaramu

I'a3oBas GpyHKIUS )XKUBOrO BeljecTBa B 6uocgepe 00yc/10B/1eHa CIIOCOOHOCTHIO OPraHU3MOB. ..
+ MOTJ/IONATh M BbI/IENIATH KUCIOPO/], YIJIEKUC/IBIN ra3

HaKarulMBaTh pa3/iMuHble BelljecTBa

obecrieunBaTh OTOKW SHEPTUN

pa3pyliaTh U repepabaTbiBaTh OpraHUUeCKue OCTaTKu

Jloka3zare/ibCTBa MPOHMCX0XK/EHHUSI Ye/I0BeKa 0T 00e3bsiIHbI IPUBOJHT ...

+OMOXUMUS

9KOJIOTHsI

HCTOPUS

penurus

IToTepsi 3HepruM NMpH mnepexojax B IKOCHCTeMe OT HI)KHEro Tpo(h)uueckoro ypoBHsI K BepXx-
HeMy 00yC/IOBJIeHA...

+ BTOPBbIM HayajioM TepMOJVHaMUKU

1IepBbIM HayajioM TepMOJMHaMHUKH

MIPUHL{UTIOM KBUBaJIeHTHOCTU

TIPHUHLIUIIOM JIOTIO/THUTETbHOCTH

OpraHu3Mbl, yUYacTByHWIIMe B BbIBeIeHHH BeleCTB U3 0M0/I0rHYecKoro KpyroBopora M OT-
JIO)KeHMH HX 3a/Ie)keil B 3eMHOI Kope, — 3TO0...

+ MUKpPOOpPraHU3Mbl

JKUBOTHBIE

rpuobI

pacTeHust

daKkTopaMH AAPBUHOBCKOI'0 MeXaHHU3Ma BOJIIOIUH ABJISAOTCA ...

+ eCTeCTBeHHBINA 0TOOP



TIOMY/ISILIAOHHbBIE BOJTHBI

U30JISILIVST

M3MEeHUMBOCTD

CHUHTeTHYeCKasi TeOPHs IBO/IIOLUH YTBEepP)KAAeT, UTo ...

+ (hakKTOpaMH 3BOJIIOLUHU SIB/ISIOTCSI €CTECTBEHHBIM 0TOOp, MyTal[MOHHBIM MPOLECC, TOMY/IALHOH-
HbI€ BOJIHBI, U30JIALUS

HavMeHbIIIast CTPYKTYPHasi eZJMHHULIA SBOTIOLIMH )KUBOT'O — 0CO0b

9BOJTIOLIUS HeobpaThMa

HOBBIe BH/IbI 00pa3yr0TCs BHE [IeHCTBHUS €CTeCTBEHHOr0 0TOopa

YKaKuTe BepHbIe yTBeP)K/AeHHs, Kacalolyecsi CTa0M/IM3HPYIOIero oréopa

dopma oTOOpa, COCOOCTBYIOIIAs TOSB/IEHHI0 HOBOTO TPU3HAKA, COOTBETCTBYIOIIETO W3MEHUB-
IIMMCSI YCIOBUSIM BHELITHEH Cpe[ibl

dopma oTbopa, GmarompusATCTBYyOIass Oonee yeM ogHOMY (EHOTHNY U JAeWCTBYIOIIAs TPOTHB
CpeIHUX, POMEKYTOUHBIX (hopM.

+ MPEeUMYIL[eCTBO B Pa3MHOKEHHUH UMEIOT 0COOHM CO CpeIHUM 3HaueHHeM TpH3HaKa.

¢dopma oTOopa, OXpaHsOIas U YCUIMBAIOIIAs TIPU3HAK, YCTPAHSIONIAs OT Pa3MHOXKEHUsI BCe 0CO-
6, KOTOpbIe YKJIOHSFOTCS B Ty WK PYTYO CTOPOHY OT C/IOXKHBIIIEHCS HOPMBI.

OBO/MIOLMOHHBIM (aKTOp, NPUBOAALMNA K H3MeHeHHI0 reHo(oHJa MNOMy/sIUH, — 3TO
H3MEHUYHBOCTh.

MoaubrKal[MOHHas

dheHoTUNTUUECKAS

+ MyTallMOHHas

KOMOHHATUBHAsI

XuMHYecKoe coefiHeHHUe, sIBJIAI0INeecs MePBUYHBIM HOCUTe/IeM reHeTH4YecKoi uHgopmaiun
y OO/ILIIMHCTBA OPraHU3MOB, — 3TO ...

PHK

Oemnok

TPUIL/IET HYK/IEOTH/IOB

+ THK

YKaxure (hakThl, A0Ka3bIBaOII}e CylleCTBOBaHHe I'eHOB:

CrocoOHOCTH MposiB/ieHUs B (heHOTHIIe

CyILleCTBOBaHHE OTPOMHOT0 pa3HO00Opa3ws e

MHoOroobpasue KMBOro MUpa Ha 3emiie

+ BO3MOJKHOCTb Bbl/le/IeHUs] U UCKYCCTBEHHOT'O CHMHTe3a T'eHOB C TMOC/eAYIOIIUM KOHCTPYUPOBaHHU-
eM (QYHKLIMOHUDYIOIINX CUCTEM

V3MeHUYMBOCTb NMPU3HAKa, HOCALIAA MPHUCIOCOOUTE/TBHBIA XapaKTep K YCIOBHAM CpeJbl H He
COXPaHAIIIASACA B MOC/Ie[YIOIIUX MOKO/IeHUSIX, SIB/ISAeTCH ...

reHOTUITNYeCKOU

MyTaLIOHHOU

HacjaeayeMoun

+ (heHOTUTIHUECKOU

M3veHeHHs OpraHu3Ma, HOCAIMe BHe3aNmHbId U YCTOHYMBBIN XapaKTep, IBJIAIOTCA ...
(heHOTUTUUECKUMU

HeHac/ie/JCTBeHHbIMU

MOU(UKAI[MOHHBIMHU

+ MyTaLMOHHBIMU

JIBIOKyILIeH CHJION MOTOKOB BelllecTBa M SHepruu B 6uocgepe saB/siercs ....

+ usnyuyenve CosHLa

ecTeCTBeHHasl PaZJM0aKTUBHOCTh U 3IeKTPOMarHUTHOe 11071e 3eM/Iu

J1esiTe/IbHOCTh TIPO/IYLIEHTOB

9Heprusi BBICOKOMOJIEKY/ISIPHBIX OPraHUUeCcKuX CoeJMHeHrH

M3veHeHHe MPUPOAHOI Cpejbl MO/ BAUsHIEM /iesiTe/IbHOCTH 4Ye/ioBeKa, OTpakaroleecs Ha
(yHKIIMOHUPOBAHHUH KOCUCTEMBI, CBSI3aHO C (hakTopoMm...

OTPAaHUYMBAIOLUM



Oro/I0rUYeCKUM

+ aHTPOMNOTreHHbIM

abuoTHUeCKNM

OJieHH B TYHAPOBO# 3KOCHCTeMe SIBJISIIOTCA ...

+ KOHCYMeHTaMH T1epPBOT0 TOpsiKa

peayLieHTaMu

MIPOAIYLIEHTaMH

KOHCYMeHTaMH BTOPOTO TIOpsiZika

ITapa opraHn3MoB, B KOTOPO# OCyIIeCTB/ISIIOTCS OTHOLIEHHUsI TUIIA HeMTPa/M3Ma, — 37O ...
+ j1och U Genka

KJIel] 1 cobaka

YeJiOBeK 1 BUPYC Teprieca

OJIeHb 1 BOJIK

ITouBeHHBIe KJ/IeIH, MPUKPENUBIIUCH K TeJIy TeMJIOKPOBHOr0 >XKMBOTHOr0, BCTYMAKT BO
B3aMMOOTHOIIEHHUH ...

XUIL[HUYeCTBa

HelTpaam3Ma

+ rapasuTusMa

cuMOmo3a

YkaxuTe BepHOe yTBep)K/eHHe, Kacaloleecsi 0MOreHHOH MUTPaLiii aTOMOB.

B X0/le MUTPALIMU UJET 3arpsi3HeHue OKPY)Kaloleld Cpe/ibl.

B MUTPALIMM YYaCTBYIOT TOTbKO TsDKeJIble U30TOIIbI 37IEMEHTOB.

+ MUTPALUsT OCYLLECTBIISIETCS B TIPOL[ECCAaX POCTA U Pa3MHOKEHUST OpPraHu3MOB.

B XOZle MUTPALIUY OJJHU XUMHUECKHe 37IeMeHThI TIPeBPAlaloTCs B APYTHE.

YKaKuTe BepHOe yTBep>KeHHe, Kacamlieecsi 0HOreHHOW MHTPAljii aTOMOB.

+ MUTpAL|si aTOMOB TIPOUCXOJUT TIPU TlepeMellieHUr OMOMacChl B MUIIEBBIX L[ETIsX.

B XO7Zle MUTPALIUU OJJHU XUMHUECKHE 37IeMeHThI TIPeBPAIIal0TCs B IPYTHE.

B XOZle BOJIFOL[UM CKOPOCTb OMOTeHHOW MUTPALIM aTOMOB YMEHbBIIIaeTCs.

B XOZIe MUTPALUY TIPOMCXOUT 3arpsi3HeHHe aTMOChephl BOJ| M TTOUBHI.

Buocdepa — c/10)kHasi 110 COCTaBY, CTPOEHHIO M OPTaHU30BAaHHOCTH 000/10uKka 3emyid. OgHa U3
COCTaBHBIX YacTeil 0uochepbl — KOCHOE BeIeCTBO, K KOTOPOMY OTHOCATCA ....
W3BECTHSIKH, C/IAHLIbI

+ FOpHbIE MOPO/IbI, METEOPUTHI

TIOYBBI, 3€MHbBI€ BO/IbI

JKUBOTHbBIE, paCTEHUS

I'eosiornueckasi akTUBHOCTh JKHBOT'0 BeI[eCTBa MPOSIB/ISIETCS B €ro0 re0XuMUYeCKHX (PyHKIH-
sx. [lectpykTuBHasi QyHKIUs o0ecreynBaer ...

nipeobpa3oBaHre COTHEYHOM SHEPTUH B TIporiecce GOTOCHHTe3a

+ pa3pyleHue U repepaboTKy OpraHu4ecKuX OCTaHKOB

HaKOTJIeHHe OTpe/le/IeHHbIX XUMHUUeCKHX 37IEeMEeHTOB U UX COeIMHEeHUM

oOpa3oBaHMe TOPHBIX TIOPO/

I'eosiornueckasi akTUBHOCTh JKHBOT'0 BeI[eCTBA MPOSIB/ISIETCS B €r0 reoXuMuueckux (pyHKIjH-
sX. JHepreTnyecKas (pyHKLMA KUBOTO NMPOSAB/ISIETCA B MPoLiecce ...

+ dhoTOoCHHTE3a

HaKOTUIeHUsI )KeJie300aKTeprsiMH JKejie3a

o0pa3oBaHUs U3BECTHSIKOB

TriepeMelleHus] OpraHNueCcKUX BeIeCTB

C BO3HHUKHOBEHHEM 4Ye/I0BeKa KaK COI[HA/IbHOr0 CyliecTBa BOJIIOIHOHHBIE (haKTOPHI MOCTe-
MEHHO 0CJ1a0/ISIIOT CBOE BO3/IeHCTBHE, 3a HCK/TIOUEHHUEM ...

W30JISALUN

JM3PYNTHBHOTO 0TOOpa

+ MyTaI[MOHHOTO TIpOIiecca

cTabumsupytoiero orobopa

COIL[MA/IbHO-KY/IbTYPHAsT 9BOJTFOIIHS HAaC/IeZlyeTCs 1ieJieHarpaB/IeHHO yepe3 o0yueHue



K/1r0ueBy10 po/ib B BO/IIOLMH Ye/I0BeKa ChIIPa/IM TaKue Ouoioruyeckue pakTophbl Kak ... .
paguanus

IpAMOXOXIeH1e

+ pa3BuUTHe I'0JIOBHOI'O MO3ra

XUIIHUYeCTBO

JK0/I0rH4ecKMMHM N0C/1eJCTBHAMH Heo/IMTHUecKol peBosnoruu (8 — 10 ThicsayesneTue 0 H.3.)
AB/IAIOTCA ...

TeXHOTeHHbIe BBIOPOCHI B aTMOChepy

XUMUUeCKoe 3arpsi3sHeHue ruipocdepbl

OIyCThIHMBaHHe OOIIMPHBIX TEPPUTOPUIA

+ COKpallleH’e BU0BOTO Pa3HO0Opa3usi )KUBBIX OPraHU3MOB

Tema 6 «IIpyHIUNIBI CHMMeTPHH, 3aKOHbI COXPAHEeHHA»
Bonipocsl cobeceioBaHusA 110 TeMe
[MonsiTue sHeprun. Knaccudukaiiys sHeprud. KauectBo sHeprum.
[TepBbIii 3aKOH TEPMOIVMHAMUKH.
Bropoi1 3aK0H TepMOMHaMUKU. DHTPOIIHS.
[ToToK 3HEpruu B OMOIOrUUeckux cucreMax. [IpaBuio 3K0IOTHYeCKON MUPaMU/IBL.
[ToHsiTe cucTeM. 3aMKHYTBIE, 3aKPbIThIe, OTKPBITbIE, OMOIOTHYeCKHe CUCTEMBI.
CrtpoeHure aToMa. XUMUUECKUN 37ieMeHT. XUMUUeCcKoe coeZIMHeHe, XMMUJecKasi CBSI3b.
OBOJIIOL[MOHHAs XUMHUSI - 0TOOP XUMUUECKUX 3/71eMeHTOB BO BceneHHOM.
CUmMMeTpUst U aCUMMETPUS B IPUPOAHBIX CUCTeMax. XUPa/IbHOCTb.

N AW

Tema: «MukpoMup»

@OoHA TeCTOBBIX 3a/JaHUH [I/Ifl TeKyIllero KOHTPO/1A 3HaHUH 10 TeMe
Bribepure oqHH BapHaHT OTBETA.

KBapku — 3t10:

KOCMHUYeCKHe TeJla C U30bITOUHBIM PEHTTeHOBCKUM H3/TyueHreM

+ 371eMeHTapHble YaCTHLIbI C IPOOHBIM 3apsiioM

XUMHYeCKHe KaTaanu3aTopbl HOBOTO MOKOJIEHUS

Yacrunpl, 00/1aa00pie 0AHHAKOBHIMH XapaKTePHCTHKAMH, HO MMeEIOIHe IPOTHBOIIO/I0)KHBIE
3HAKH 3aps/i0B, Ha3bIBaKOTCA

+ aHTUUYaCTULIAMU

3/IeMeHTapHbIMU

BUPTYa/IbHbIMU

(byH[aMeHTa/IbHbIMU

CusibHOe B3auMo/ielicTBHe o0ecrieuynBaer. . .

+ CBSI3b HYKJIOHOB B s/ipe

XUMHYeCKHe NpeBpall{eHHs] BellecTB

pacra/; 3/ieMeHTapHbIX YaCTHLI.

K cocTtaBHBIM 3/1eMeHTapHbIM YaCTHL{aM OTHOCATCA

+ MPOTOH

5/1eKTPOH

HEUTPUHO

dboToH

YacTuiipl, KOTOpbIe He UMEIOT MaCChl MOKOS U ABMIKYTCS CO CKOPOCTHIO CBeTa
+ (POTOHBI

TIPOTOHBI

HEWUTPOHBI

3/IeKTPOH

IlepeHoCUMKaMH CH/IBHOTO B3aMO/ el CTBHA AB/IAIOTCA

(dhoToHBI

I'PaBUTOHbI



+ TJIIOOHBI

bo30oHBI

HCTOYHNKOM rPaBUTALHOHHOI0 B3aMMO/IeHCTBHSA SIBJISIETCH
+ Macca

3/IEKTPUYECKH 3apSDKEHHBIE YaCTHIIbI

3/IeMeHTapHbIe YaCTHUL[bI

YaCTHIIbI, BXOSAIIME B COCTAB sipa

VICTOYHMKOM 3/1eKTPOMAarHUTHOI0 B3aUMO/|eHiCTBHSA SIBJISIETCS
Macca

+ 371eKTPUYeCKHU 3apsKeHHbIe UaCTULIBI
3/IeMeHTapHbIe YaCTHUI[bI

YaCTHIbl, BXOSAIINE B COCTAB sipa

VICTOYHUKOM CHU/IBHOT0 B3aUMO/JEHCTBHS SABJISIETCS
+ Macca

3/IEKTPUYECKH 3apSHDKEHHBIE YaCTHILIbI

3/IeMeHTapHbIe YaCTHUL[bI

+ YaCTHULIBI, BXOZSII[E B COCTaB sifipa

HcTouHnKOM €/1a00T0 B3aUMO/IeiiCTBUSA SIBJISETCS
Macca

3/IEKTPUYECKH 3apsDKeHHbIe YaCTULIbI

+ 3/1IeMeHTapHbIe YaCTULIbI

YaCTHUIIbl, BXOSAIINE B COCTAB si/[pa

Kaxoe B3aumo/jelictBre Han0o,1ee c1adoe

CWTBHOE

+ 3/IeKTPOMarHUTHOe

caboe

rPaBUTAL[IOHHOE

Ca0doe B3auMoOJEHCTBHE 00ecrieyrnBaeT

CBSI3b HYK/IOHOB B sifipe

B3aMIMHOE TIPUTSDKeHYE TO0bIX MaTepHa/TbHbIX 00HEKTOB
+ pacraf, 371eMeHTapHbIX YaCTUL]

orpe/iesisieT CTpoeHye Bceii BceneHHoM

AHTHYACTHILIA 3/IEKTPOHA

0030HBI

+ INO3UTPOH

37IEKTPOH

JIeTITOH

YacTuipl ¢ Hy/1IeBbIM 3apsiioM

3/IEKTPOHBI

+ HEUTPHHO

TIO3UTPOHBI

KBapKU

O/IEKTPOH U MO3UTPOH MPH CTO/JIKHOBEHHH NMPEBPALAITCSA
MIPOTOH

HENUTPOH

HEUTPUHO

+ 2 ¢oTOHa

IIpu CTOIKHOBEHHH YAaCTULbI 1 aHTUYACTULBI IPOUCXOUT
+ aHHUTUJISLINS

AHTHUCTOTHALIUS

AHTPOIIOJISALUS

AHHUCTOTHALIUS

YeM 0T/IHYAIOTCA YACTHUIBI H aHTHYACTHLIBI
Macchl pa3Hble, 3apsifibl OZJMHAKOBbIE



" MaCCbI, Y 3apsAaabl OAMHAKOBLIE

+ MaccChl OJMHAKOBLIE, 3apsibl pa3HbIe

Y MaccChl, Y 3aps/ibl pa3Hble

Kakum HeoObIYHBIM CBOMCTBOM 00/13/1al0 KBapKHU

OTCYTCTBUEM 3apsifia
Ha/IMUKEeM 3apsifia

+ Ha/iMuueM JpoOHOTO 3apsizia
OTCYTCTBHEM MacCChI

Kakue YaCTHILbI OTHOCATCA K JIelITOHaAM

+ 371IeKTPOH
NIPOTOH
HeWUTPOHBI
HEUTPHUHO

Kakue 3/1eMeHTapHbIe YaCTHLbI He OTHOCATCA K afipOHAM. ...

+ HYKJIOHBI
TNIPOTOHB;

HEWUTPOHB;
5/1eKTPOHBI

(DyH,[[aMEHTaJIbeIMI/I JdCTHIldMH (COCTOHI_I[I/IMI/I U3 pyrux t—IElCTI/II_[) Belecrsa AB/JIAKOTCA ...

KBapKHu
+ MIPOTOHBI
HeWUTPOHBI

a/ipOHbI

Tabnuria 4— Kputepuu oLjeHKM c(hOPMHUPOBAHHOCTH KOMIIeTeHLIUH

KO,Z[ W HavMeHOBadHMe HWH/AHKa-

Kputepuu onjeHnBaHust c)OPMHUPOBAHHOCTH KOMIIeTEHLIMU (YaCcTh KOM-

TOpa JOCTW)KeHNs KOMITeTeHLIUY | MeTeHLUH)

(yacTy KOMITeTEHLUN) Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
COOTBETCTBYET OL[€HKEe | COOTBETCTBYET COOTBETCTBYET OLleH-
«Y/I0BJIETBOPUTEJILHO» OLIeHKe  «XOpOLlIO» | Ké «OTJUYHO» 86-
50-64% ot mMakcumainb- | 65-85% ot Mmakcu- | 100% or  Makcu-
Horo Oasuia MaJTbHOTrO Oania MasibHOTO Oasia

NA-1yk ITokazan 3HaHWe ocHOB- | IToka3zan nosiHoe | [loka3an BceCcTOpPOH-

3HaTh: -MeTOAbl TpefiCTaBIeHUs
U OMNUCAHUS pe3yJ/bTaTOB Mpo-
eKTHOU JiesiTeTbHOCTY;

-MeTO/Ibl, KpUTEPUU U TlapaMeT-
pPbl OLIEHKM Ppe3y/IbTaTOB BbI-
TO/THEeHUSI TIPOEKTa;

-TPUHLMIIBI, METOAbI U Tpebo-
BaHUs, TNpeAbsiB/sieMble K TpO-
eKTHOI pabore.

U2y

YMeTb: -000CHOBBIBATH TeOpe-
TUYECKYI0 W  TIPAaKTUYECKYyH0
3HAUMMOCTh TIOJIyYeHHBIX pe-
3y/bTaTOB;

-TIpOBePSITh U aHa/IM3UPOBaTh
MPOEKTHYIO I0KYMeHTAL[HIO;
-IIPOrHO3UPOBAaTh pa3BUTHe
TpPOLIECCOB B TMPOEKTHOI TIpo-
(eccroHabHOM 00/1aCTH;
-BBIIBUTaTh  WHHOBALIMOHHBIE
WJen U HecTaHAApTHbIE TOXO-
IIbl K UX pellleHuIo B Lie/siX pea-
JIM3alUU TIPOEKTa;
-pacCUnThIBaTh KaueCTBeHHbIE U

HOT'O MPOTPaMMHOT0
Marepuaa.
3HaeT creLudHUUeCKUe

YyepThl HAyK{, OT/INYMe
HayKd OT Apyrux cdep
[lesITeIbHOCTH,  STallbl
pa3BUTUSI  eCTeCTBO3Ha-
HUS, YPOBHM Hay4HBIX

ucciefioBaHny, GyHzAa-
MeHTasbHbIe 3aKOHBI
TIPUPOZARI,

pasBUTHe IIpeJCTaBile-

HUN O MaTepuu, JBIDKe-
HUHW, O TIPOCTPAHCTBE U
BPEMEHM, HO HCITbIThI-
BaeT 3aTPy/AHEHUS B
BO3MO>KHOCTU TIpUMEHE-
HUSI 3aKOHOB B mpodec-
CHOHa/IbHOU [lesTe/TbHO-
CTH.

IIpu oTBeTax pgoryckaer
MOTPELIHOCTH, WCKaXKe-
HUs JIOTUUeCKOU moce-
JIOBaTeJIbHOCTH  W3J1a-

3HaHWe TIPOTpaMM-
HOT'O MaTepuaJia.

ITo cymectBy, OT-
BeuaeT Ha TIOCTaB-
JIeHHble  BOTIPOCHI,
TBEep/I0 YCBOWJI TPO-
rPaMMHBIM MaTepu-
ajl TIo TeMaM MOJY-
7SI, TPAaMOTHO M3/1a-
raet ero 6e3 cyye-
CTBEHHBIX OLIMOOK,
C HeDOOJBLIMMH T10-
TPELITHOCTSIMH,
npuBOAUT  Qopmy-
JIMPOBKH OTIpejierie-
HUM, HO [JOTyCKaeT
HETOYHOCTH  TIpU
aHanu3e uHMOpPMa-
LUy, Bajgeer 00-
UMK  HaBbIKaMU
OTNITUMAaJTBHOTO ~ pe-
IeHuss  3ajady  C
yUeTOM COBpPEMeH-
HBIX KOHLIETILIUM

Hee, CHUCTeMaTHye-
CKoe ® TIyboKoe
3HaHHWe TMPOrpaMMHO-
ro Marepuasna, MpH-
HUMaeT aKTHUBHOE
ydyacTve B Xo/jie Tpo-
BeleHUs 3aHATUM,
MpaBUILHO OTBEYaeT
Ha  TIOCTaB/IeHHbIE
BOTIPOCEHI, YCBOWI
MaTepvas B TIOJTHOM
obbemMe M CBOOOJHO
OpPUEHTHpPYeTCs  TI0
TeMaM MOJYJisl, yMe-
eT BepHO, apryMeH-
THPOBAHO M  $ICHO
W3jarath MaTepua
TIpY peleHnH CUTYya-
LUOHHBIX 3a/1au.
Bnageet

HaBbIKAMHU TIPHUMEHe-
HUS 3aKOHOB TIPHPO-
bl

B mpodeccroHab-




KOJIMYeCTBEHHbIE  Pe3y/bTaThl,
CPOKU BBITIOIHEHUST TIPOEKTHOM
paboThL

UJT-3 v

BnageTs: ympaBieHHeM TpOeK-
TaMiM B 00/JIaCTM COOTBETCT-
Bylollleii  mpodeccruoHanbHON
JesiTeNTbHOCTHY;
-pacripefiefieHieM 3aZlaHAN U
MOTHBaIiell K AOCTWKEHUIO
1eJiei;

-yTpaB/ieHueM pa3paboTkoi
TEeXHUYECKOTO 3a/]JaHUsl TIPOeK-
Ta, yrpaB/JeHWeM peanu3aluu
npoUIBHON TPOEKTHON pabo-
TBI ¥ TIPOLIECCOM OOCYXKIIeHUS U
10opabOTKY TIPOEKTa;

-yJacTvieM B pa3paboTKe TeXHU-
YecKOro 3a/laHusi TIPOeKTa, pas-
paboTKOM TIpOorpaMMbl peanu3a-
I[UM TipoeKTa B Tpodeccro-
HaJILHOM 00/1aCTH;
-opraHu3arnuei TpoBeJieHUsI
nipodecCHOHANBHOTO  00CyX/Ie-
HUSI TTPOEKTA, YUaCTUEM B Bejle-
HUM TIPOEKTHOM JIOKyMeHTaIuY;
-IPOEKTUPOBAHUEM TjIaHa-
rpaduKa peanu3arvy MPOeKTa;
-omipefiesieHeM TpeOOBaHUM K
pe3y/ibTaTaM peaj3allii Tpo-
eKTa.

raeMoro MaTepuarna,
HETOUHYI0  apryMeHTa-
1210 TeopeTUUeCKrX

TOJIOXKEeHWH Kypca

eCTeCTBO3HaHMA.

HOM AedaTe/JIbHOCTH,
IpaBHUJIBHO OTBeYUdeT
Ha T1I0CTaBJ/IeHHbIE
BOITPOCHI

Tembl pedepaToB

3aciyru Apxumeza
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API/ICTOTEIIL KadK OJWH H3 OCHOBaTesieid OHMOIOTMUYeCKUX HaAyK

KoHnuennmu reouentpuyeckor cuctemel Mupo3szanus K. Iltonemes
Pa3BuTHe ecTecTBO3HaHUS B PUMCKOM uMIepuu.
ABWUIIEHHA — Mpe/iCTaBUTe/Ib BOCTOUHOTO apUCTOTe/IM3Ma
Omap XaiisiM — yueHblid, MbIC/JIUTE/Ib U T103T.
YuenbIli sHUMKIONIeAUCT JleoHapo fa BuHun
lenvonieHTpryeckast KapTrHa MUpo3anus Hukonas KonepHuka
Bor u Bcenennasi — "bsiusHeripl 6paths” (Kocmonorust [.BpyHo)
3akoHbI ABWKeHus TiaHeT MoranHa Kemnsiepa.
OcHoBarenb 3kcrieprMeHTanbHON dusvku I'. Tanuneit

CospaTenb TeOpeTUUECKUX OCHOB MeXaHWKU U actpoHomuu U. HeroToH
SaMmonp ["aneld — acTpOHOM — MPOBUJEL].
MeuHblii MyCTh — 3TO 3Be3AHbIN AUCK (Bunbsm INepiiiesnb)
CospaTenb TeOpUU OTHOCUTEJIBHOCTU — A. DUHILTeNH
Konueniuu A.A. ®pugmMaH o0 HecTaljuoHapHOM BcesieHHOM.
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OpnBuH Xab6s1. KoHuemniuu pacimmpsitoltieiicss BeeseHHoH
KoHuenuumu TpaHchopmr3Ma

Konijeniuu kaTactpodusmMa

Konuentmu yHudopmusma

KoHLemniuu 3BoJIOLMOHU3MA




22. T'eHeTHKa HayKa HaCTOSIIEro U OyayIero.

23. Benuvkue OTKpBITHS B T€HETHKE.

24. TIpyuuHBI CTUXUHHBIX OeacTBUNA. VX Knaccubukarus

25. .. MenpeneeB — co3jare/ib MepruoJAUYeCKOro 3aKOHa.

26. TIpoGsiembl 1 TIepCIIEKTUBBI COBPEMEHHOW XUMUU

27. Knaccudukarus apapyid, KaTacTpod, CTUXHUHHBIX OeCTBHH.

28. MeTopl 3alyThl HaCe/IeHUs TIPU CTUXUHHBIX Oe/[CTBUSIX.

29. 3amuyra Npor3BOJCTBEHHOIO MepCOHaa OT OTPAB/IEHUS XUMUYECKUMU BellleCTBaMU
30. OcHOBHbIe MOHATHS SiZIePHON (PU3UKHU.

31. KoHLemnuuu 3aiiuThl Hace/eHus TPy sijepHON yrpo3se.

ba3oBbIii ypoBeHb C(HOPMHUPOBAHHOCTU KOMITETEHLIMM, COOTBETCTBYIOIUH OlLleHKe «yZOoBJie-
TBOPHUTE/IbHO», CUUTAETCSl IOCTUTHYTHIM, €C/IA CTY/IEHT 110 UTOTaM TOATOTOBKY M 3alllUThl KypCO-
BOM paboTel HabupaeT ot 50 #o0 64 6ansoB, MOBBIIIEHHBIM YPOBEHb CUMTAETCS JOCTUTHYTHIM, €C/T
cTyzieHT Habupaet ot 65 10 100 6anIoB, IPH 3TOM OIEHKe «XOPOIII0» COOTBETCTBYeT 65-85 6asos,
OLIEHKe «OT/IMYHO» 86-100 6anos.

3 OITIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTALIUA
dopma MpoMeKyTOUHOM aTTeCcTaluu 0 AUCLUIIIMHE
Cemectp Ne . (Moaysns I, Mogyss 11) /3auet; 3auet
OLIEHOYHBIE MATEPUAJIbI 1 CPEJJCTBA /11 ITPOBEPKU
C®OPMUPOBAHHOCTU KOMITETEHIIVN
YK -2 CniocobeH yrpaB/isTh IPOEKTOM Ha BCEX 3Tarax ero >KWU3HEeHHOTo [UK/Ia

3ajaHus OTKPBITOr0 THIIA

Hono/inure

1. K ecTecTBeHHBIM OTHOCATCS CJ/Ie[yIOL[ie HayKU:

[TpaBu/BHBIN OTBET: PU3MKa, XUMMUSI, OHOIOTHS

Jomo/siHnre

2. 15151 eCTeCTBEHHBIX HayK XapaKTepHa

[TpaBU/IBHBIN OTBET: BBICOKAs CTeleHb 0O beKTUBHOCTH 1 I0CTOBEPHOCTH

/larTe pasBepHyTBhIH 0TBET Ha BONPOC

3. UTo Takoe «KOHLIeMNIUN»?

[TpaBU/IBHBIN OTBET: 3TO CMOCOO TTOHUMAaHUS, CUCTeMa B3IJISIZIOB Ha pa3/iMyHbIe SIBJIEHUS B
o011jecTBe, B IPUPO/ie WK BeIyIIUI 3aMbICesI, OCHOBHAs TOUKA 3PEHUSI.

Honoinure

4. HayuHoe Tio3HaHMe TpefCTaBiseT co00M crucTeMy, KOTOpasi IMeeT HeCKOJbKO YPOBHEH
[03HaHUs. JTO

[IpaBU/IBbHBIM OTBET: DTO SMIUPUUECKUM U TeOPEeTUYECKHH YPOBHHU NTO3HAHUS

/larTe pasBepHyTBhIH OTBET Ha BONPOC

5. UTo Takoe KpearjyioHHU3M?

[TpaBU/IbHBIN OTBET: DTO rMIIOTe3a COTBOPEHUS KM3HU. ['MNoTe3y MOKHO NPUHUMATh TOJIb-
KO Ha Bepy. Ee Hesb3s1 5KCrlepMMeHTaNbHO 0Ka3aTh WK ONpOBeprHyThb. COrIacHO 3TOU KOHLeI-
L[MY, )KU3Hb U BCe Hacestole 3eM/IH0 BU/bI JKUBBIX CYLL[ECTB SIBJ/ISIIOTCS pPe3y/bTaTOM TBOPUYECKO-
IO aKTa BBICLIero CyllecTBa B Kakoe-TO onpezesneHHoe BpeMst. OCHOBHBIe ITOJI0KEHUs] KpearjuoH!3-
Ma M3/10)KeHbI B PeJIMTMO3HOM JTUTepaType.

/larite pa3BepHyThIH 0TBET Ha BOMPOC

6. UTOo Takoe KOCMOL[eHTPU3M?

[TpaBu/bHBIN OTBET: 3T0 (UI0COPCKOe HampaBieHWe aHTUYHOCTH, cUcTeMa (pUnocodCKux
B3IJISII0B, NosiBMBLIAsICS B [IpeBHel ['perjyy, cornacHoO KOTOPOW MUP BOCIIPUHMMAETCS KaK KOCMOC,
pa3HO00Opa3HbIi, TApMOHUYHBINA ¥ O[HOBPEMEHHO CIIOCOOHBIN BCEJTUTD yoKac.

Homno/innre:

7. B pupozie Hab/IFOAAIOTCS Pa3/IMUHbIe BUZBI IBIPKEHUS MaTepUU:




[TpaBU/IBHBIN OTBET: MeXaHUYeCKoe, KosiebaTebHOe ¥ BOJTHOBOE, TEIJIOBOe JBIKEHHE aTo-
MOB M MOJIEKY/l, PABHOBECHbIe U HePaBHOBECHbIe MPOLIECChI, Pa/IMOAKTUBHBIN pacrnafi, XuMAYecKue
U si/iepHble PeaKliH, Pa3BUTHe )KUBbIX OPraHW3MOB U Onocdepsl.

HomosiHure

8. CornacHo TeopuM CTALIMOHAPHOT'O COCTOSIHUS, 3eMJ/Isl HUKOTja He BO3HMKasa, a CyIecT-
BOBaJla BeYHO; OHa Bcerjja Oblsia CriocoOHa TO/|iep>KUBaTh KU3Hb, a eC/I U U3MeHsl/laCh, TO OUeHb
He3HauWTe/bHO. .

[TpaBunbHbIM 0TBeT: COraacHO 3TOM BepCHU, BU/bI TAK)Ke HUKOTJa He BO3HUKA/IM, OHU CY-
IIeCTBOBA/IM BCer/la, M Y KaKJOT0 BU/A eCTh JIUIIb JBe BO3MOXKHOCTH — MO0 M3MeHeHHe YUC/IeH-
HOCTH, MO0 BBIMUPaHHUE.

/laHTe pasBepHyTBHIH OTBET Ha BONPOC

9. Uto Takoe atmMmocdepa?

[TpaBU/bHBII OTBET: 3TO BO3AYLIHas Cpefia BOKPYr 3eMJ, Bpalllarolasics BMecTe C Hel.
ATmocdepa BKIrOUaeT B cebst C10i BO3/yXa B TIO/TIOUBE, TTIOUBE U HaJl ee MOBEePXHOCThIO.

Hono/inure

10. Ha coBpemeHHOM 3Tarie pa3BUTHSI eCTECTBO3HAHUS HCC/eoBaTe/ld pa3/idyaroT ciie-
Jlytolijye BUbl MaTepuu:

[TpaBU/IbHBINM OTBET: BellecTBO, pu3nuecKoe 1osie, Gpu3nUecKuii BaKyyMm.

3ajaHus 3aKpbITOr0 THUIA

BAapHAaHT 34/4aHud 19

Bb16op HecKo0/IBKHX ITPABH/IBHBIX BAPHAHTOB H3 MPEJ/IOKEHHBIX BAPDHAHTOB OTBETOB

1. Ykaxure cBoiicTBa Bcenennou

CTalOHapHast

+0AHOPOJHOCTb

+U30TPOITHOCTh

+HecTalOHapHas

tropsiuas

BApHAHT 344aHuAa20

Bb160op HeCK0/IBKHX ITPABH/TBHBIX BAPHAHTOB H3 MPEJ/IOKEHHBIX BADHAHTOB OTBETOB

2. YKa)KuTe MeTO/Ibl aCTPOHOMHYECKHX HaO/I0[eHU Ha OCHOBE NTPUMEHSIeMbIX MHCTPYMEeH-
TOB

+BU3ya/lbHbIE,

+Te/IeCKOITnUeCcKue,

PEeHTreHOJIOTUYeCcKre

+doTomeTpuueckue,

+¢oTorpaduueckue,

t+criekTpoMeTpuyeckue

BapHaHT 34/aHusa2 1
3. YcTraHoBHTE COOTBETCTBHE MEX/y TeOPeTHUeCKUMH MeTOAaMH HayYHbIX HCC/IeJOBaHUM

1.MbIc/ieHHOe OTB/IeUeHHe OT BCeX CBOMCTB, | A. CuHTe3
CBsI3eli WJIK OTHOIIeHHH U3ydaeMoro 00beKTa,
KOTOpbIe CYMTAIOT HeCyleCTBeHHbIMU. Tako-
Bbl MO/IeJIM TOUKH, IPSIMOW, OKPY>KHOCTH.

2.Metoj, HayyHOro I03HaHUs, B OCHOBe KO- | b. CpaBHeHue
TOPOTO JIKAT OObeANHEeHWe BbIJe/IeHHBIX
aHa/M30M 71eMeHTOB. OH I0Ka3blBaeT MeCcTO
Y POJIb K&K/OI'0 37IeMeHTa B CUCTEMe.

3.MeTo/ HayuHOT0 TO3HaHUs, MO3BoJIstOIMI | B. Mneanu3arys
YCTaHOBUTh CXOZICTBO U pa3/nune U3yuyaeMbIxX
00BEKTOB.

4.0nepauysi MbICJIEHHOTO BbIZiesieHns1 Kakoro | I'. AGcrparvpoBanye
— TO O/IHOTO Ba)XKHOT'O CBOWCTBa WIW OTHO-
meHns. B pe3ynbrarte nieanbHbId  OOBEKT




obmaziaeT TOMBKO 3TUM CBOWCTBOM (aToM,
uzeanbHbIN ra3). Takve 0OBeKThI B TIPUPO/JE
He CYLeCTBYIOT, TaK KakK B INPUPOJEe He MO-
)KeT OBbITh TIPeZIMETOB UMEOIIUX TOJIBKO O/IHO
CBOMCTBO.

[TpaBU/IbHBIN OTBET:
1-T'; 2-A; 3-b; 4-B;

OkoHuaTe/IbHbIe pe3y/bTaThl 00yueHus (popMUpPOBaHUS KOMITETEHLHIA) OTIpeesIsiFOTCS 1Mo~
CpeACTBOM TiepeBo/ja 0aioB, HAOpaHHBIX CTY[IEHTOM B IPOLIeCCe OCBOEHHS JUCLIUTIIMHLI, B OLIeH-
KU:

— 6a30BbIil ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHL[UU CUMTAeTCsl JOCTUTHYTHIM eC/d pe-
3y/bTaT 00yUeHHsI COOTBETCTBYET OL[eHKe «yA0BIeTBOpUTenbHO» (50 10 64 peiTHHIOBBIX OasioB);

— TMOBBILLEHHBIA YPOBEHb CHOPMHUPOBAHHOCTU KOMIETEHLIUA CUMTAETCs JOCTUTHYTBIM, eC/TU
pe3y/ibTaT 00yueHUs] COOTBETCTBYET OlleHKaM «XOpoIo» (65-85 peMTUHTOBBIX 6ayioB) U «OT/INY-
HO» (86-100 peHTHHTOBBIX OasIoB).

4 TIOPSIIOK ITPOBEJEHUA ITIOBTOPHOM ITPOMEXYTOYHOMN ATTECTAIIN
dopma MpoMeKyTOUHOM aTTeCTaluu 10 AUCLIUTIIMHE SK3aMeH.

[ToBTOpHAsi MPOMe)KyTOUHasl aTTecTalysl M0 AUCLIUIIMHE TPOBOJWUTCS C UCIO0J/Ib30BaHUEM
3a[jaHUH 711 OLIeHKW C(OPMHPOBAHHOCTH KOMITETEeHIMH Ha 0a30BOM YpOBHE IO BCEM MOJYJISIM,
BXOJSILUM B CTPYKTYPY AUCLIUILJIMHBI 3@ CEMECTp, 10 UTOraM KOTOPOT0 CTy[leHT UMeeT akajieMuye-
CKYIO 33/J0/DKEHHOCTb.

@DOoH/, OLIeHOYHBIX CPe/ICTB /i/Isl POBe/leHNs] TIOBTOPHOM MPOMEeXKYTOUHOM aTrTecTaliuu ¢op-
MHPYeTCS U3 UKC/la OL[eHOUHBIX CPeZICTB 110 TeMaM, KOTOpbie He OCBOEHbI CTYZEHTOM.

Ilpumeyanne:

ToroTHUTETbHBIE KOHTPOJIbHBIE UCITBITAHUS TIPOBOJSATCS AJIs1 CTYZAEHTOB, HaOpaBIIMX Me-
Hee 50 6a/u10B (B cOOTBeTCTBUH C «[10/10)KeHreM 0 MOJY/IbHO PEUTUHTOBOUM CUCTEME»)

OueHouHbIe MaTepHa/Ibl U CPeJCTBA MIPOBe/ieHNsl IOBTOPHOHM MPOMEe)XyTOUHON aTTecTaljul

1. EcrecTtBo3HaHMe - Kak Hayka. [IoHaTHe «KOHLenuu». EcTecTBO3HaHUe B COBPEMEHHOM ITOHU-
MaHuU. 3alauM Kypca.

2. OmnpepienieHvie HayKU. Bpems 3apokzieHUs1 HAyKHU.

3. Cneuuguueckre 4epThbl HAYKU U UX KpaTKasi XapaKTepUCTHKaA.

4. OTnuuve HayKU OT IpyTUx cdep uesioBeYeCcKou JesiTe/IbHOCTHU.

5. Bceobuiue MeToAbl HayyHOM [esiTe/IbHOCTH (aHa/iu3, CMHTe3, abcTparpoBaHHe, 00001jeHMe,
WHAYKLUYS, JeyKL1si, aHaJIoTusl, MOJie/IMpOBaHue, KjacCU(pUKaLus).

6. YpOBHUM HaydHbIX HCCAeJOBaHUN. XapaKTepuCTHKa SMITMPUYECKOr0 YPOBHS U OCOOEHHOCTH
IMITMPUUECKUX METO/IOB T03HaHWs (Habso/eHre, W3MepeHue, SKCIIePUMEHT), TeopeTHYecKoro
ypOBHS (abcTparvupoBaHue, Ujeanu3anys), YHUBEPCAJILHOTO MeTo/ia (aHa/iu3, CMHTe3, CpaBHEHHE,
KaccudurKalys, aHalorvsi, MOZie/TMpOBaHue).

7. Vlcropuueckue 3Taribl ITI03HaHUS [IPUPO/BI U UX KpaTKasl XapakKTepUCTHKA.

8. XapakTepucTHKa TepBOro 3Tarla HayyHOro ecTecTBO3HaHUsi (HaTypdunocodusi). OCHOBHbIe
WJley 3TOr0 3Tarla, BbIJAIoL1ecs] yueHble.

9. XapakTepuCTHKa aHaIUTHYeCKOro repuofia ectecTBo3HaHHsA. OCHOBHbIE OTKDBITHSI 3TOrO Ie-
puoza.

10. Tlepuop cCMHTETUYECKOrO eCcTeCTBO3HaHUs. Ero XxapakTepHble YyepThl.

11. Pa3BuTHe WHTerpaabHOTO ectecTBo3HaHus. [1oHATHe KHOepHETUKU, CUHEPTeTUKH.

12. TlonaTtve MaTepuy U ee CBOMCTBA.

13. ¥YpoBHuU MaTepyy (MUKPOMHD, MaKpOMUP, Meramup)

14. dyHpameHTa/bHBIE B3aUMO/IeMCTBUS (TPAaBUTAI[MOHHOE, 3/IEKTPOMArHUTHOE, CUJIbHOE, C/1aboe)
15. CTpykTypa MUKpOMHUpa. JeMeHTapHble uyacTulibl. ®OTOHBI, JIeNTOHBI, Me30HbI, OapUOHBI, a/j-
POHBI U .



16. ITonatue Kocmoca, Xaoca, BcenenHoi, 'ajakTuKu, MjlaHETHOM CUCTeMbI, 3Be3/Ibl, TJIaHEThI,
CITyTHUKWU.

17. T'enmvonieHTprYeckas U reolleHTpuYecKass KapTUHbI Mupa. Pa3BuTHe mpejcTaB/ieHu O CTpoe-
Huu BcenenHoii (ugeu Apucrtoress, I1tonemest, H. Konepuuka, [. bpyHo, I'. I'anunes).

18. Metogp! usyuenus BecenenHol. CrieljuanbHble eJUHULIBI U3MepeHust BO BcesieHHOM.

19. CgeoticTBa BceneHnHoi (0AHOPOJHOCTb, H30TPOITHOCTD, HECTALIMOHAPHOCTE). 3aKOH Xabbi1a.

20. Konuenuus bosbiioro B3peiBa U ee J0Ka3aTe1bCTBa.

21. HproTOHOBCKAsi KOHLIETIL[MsSI aOCOMFOTHOTO MPOCTPAHCTBA U BpeMeHH. 3aKOHBI IBM>KEeHUS

22. Ilnanera 3emns. @opma U pasmepsl. BHyTpeHHee cTpoeHue 3emMiu.

23. T'mppocdepa 3emn. YHUKa/IbHbIe CBOMCTBA BO/Ibl. 3HaUeHUe THIPOChepHI.

24. Atmocdepa 3emau. Ciiou atMocdepsl. CocTaB aTMOChepHOTo Bo3/yXa U pOJib ero KOMIIOHEH-
TOB.

25. Jlurocdepa 3emsu. [ToHsITHE TTOUBBI

26. IlpencraBriieHHe O )XU3HU B COBPEMEHHOM eCTeCTBO3HaHUM. OT/MunTe/bHble TIPU3HAKU JKHUBO-
ro.

27. CTpyKTypHble YDOBHM OpraHU3alluU )KUBOW MaTepyu.

28. MonekynsipHO-TeHeTHUeCKHi ypoBeHb Orosornueckux cucrem. 'en, IHK, PHK,

29. KneTtouHblli ypOBeHb OpraHM3aliuu >KUBbIX cHcTeM. [IpoKapuoThl, 3yKapuOThl, HEK/IETOUHbIE
¢ opMbI )KH3HU. ABTOTPOQBI, reTepoTPOdBHI.

30. OHTOreHeTHYeCKUI YPOBEHb OpraHU3al[uK >KUBbIX CUCTEM.

31. IlonynsALrMOHHO-BHUOBOM YPOBEHb OpraHMW3aliuy >XKUBBIX cucTeM. [loHsATHe BHJa, MOMyJALY,
MHUKPO3BOJ/FOLIMYA, MaKPO3BOFOLIAH.

32. BuoreoneHOTHUECKHWI YPOBEHb OpraHW3alvy XXUBBLIX cucTeM. [ToHsATHe OuoLeH03a, Obuoreorie-
Ho3a. CTpyKTypa OuorieHo3a

33. BuocdepHbIii ypoBeHb OpraHU3alL[uM KUBBIX cucTeM. [loHATHe OHOcdepsl, rpaHULbI Ouocde-
pbl. POJib )KMBOTO BelljecTBa.

34. T'rnore3bl MPOUCXOXKIEHUS KU3HU Ha 3eMyie. BpeMst 3ap0oyKeHus )KU3HU.

35. KpeallMoHUCTCKasi TUTIOTE3a 3apOKAEHUs KWU3HU, TUTOTe3a CTAlMOHAPHOTO COCTOSTHUSI, TUTIO-
Te3a CaMOITPOU3BOJIbHOIO 3apOKEeHHUs )XU3HU. 1IX OCHOBHBIE KOHLIEIILIUHU.

36. I'umoTte3a MaHCIIEPMHH U ee 000CHOBaHUeE.

37. T'unoTe3a MPOUCXOXKAEHUS KU3HU B MCTOPUYECKOM IIPOIILJIOM B pe3y/bTaTe OMOXUMHUECKOH
ssomoruu AWM. OnapuHa.

38. ®U3MKO-XUMUYECKHe TIPeANOChIIKK 3apOXKAeHUsl KU3HW Ha 3emse. OOpa3oBaHMe TMPOCTBIX
OpraHWYecKWX COeJuHeHHH, oOpa3oBaHHEe CJOXKHBIX OpraHWMUeCKHUX coefuHeHWH. OTMbIThI
C.Mwunnepa.

39. Konuenius kaTactpodgusma. Ee ocHOBHbIe Hjien.

40. Konueniusi TpaHchopmusMa. Ee ocHOBHbIe uzien.

41. OosmonroHHas Teopus Y. [Japsuna. OrnipejeneHHass U3SMEHUMBOCTb, Heollpee/ieHHas U3MeH-
ynBOCTh. Hac/ieicTBeHHOCTb, BH/Ibl €CTeCTBEHHOT0 0TOopa

42. T'edotun, ¢eHotun. ['eHbl. AsenbHble TeHbl. [JOMUHAHTHOCTb, PeLieCCHBHOCTb, TOMO3UTOT-
HOCTb, TeTepO3UrOTHOCTb.

43. ITpoucxoxzgeHue uyejnoBeka. AHTpornosiorus. KoHueniys Kpeanjuonysma. KoHuenmus 3Bosito-
Luu. TpyzoBasi KOHLIeIILIUS.

44. ITpoucxoxzeHue uesoBeka. KoHueniusa MmyrareHe3a. Kocmuueckas koHuennusa. CXoACTBO
yesioBeKa M JKUBOTHBIX.

45. Crazuu 5BOJIIOLIMM YesioBeKa. [IpeBHeMIMe JIF0IU, IPEBHUE JIFOU, COBPEMEHHbIEe JTFOU.

46. [emorpaduueckue npobieMsl. Baneonoruueckasi KyabTypa.

47. Tlonsitue sHepruu. Knaccudukaiys sHeprud. KauecTBo sHepruu.

48. TlepBblli 3aKOH TEPMOJMHAMUKH.

49. Bropoiu 3aKOH TepMOJWHaMUKU. DHTPOIIHS.

50. IMoTok sHepruu B GHMOIOrMUecKux cucreMax. [IpaBuio SK010ruyeckoi mipamMmubl.

51. TlonsTue cucreM. 3aMKHYTBIE, 3aKPbIThIe, OTKPBITbIE, OMOIOTHYeCKHe CUCTEMBI.

52. Ctpoenue aroma. XMMHUYeCKUH 3/1eMeHT. XMMHUUYeCcKoe CoeIMHeHHe, XUMUYeCKasi CBSI3b.

53. OBO/IOLMOHHAS XUMUS - 0TOOP XUMHUECKHX 37IeMeHTOB BO BceneHHOIA.



54. CummeTpus U aCUMMeTpPUs B IPUPOAHBIX cUCTeMax. XUPaJbHOCTb.

Tabmura 15 — Kputepuu orjeHKH c(OPMHUPOBAHHOCTH KOMITETEHLUI

Kop u HanMeHOBaHUe WH/MKa-
TOpa AOCTH>XXEeHUsI KOMITeTeHL[UN
(4acTy KOMIIeTeHIUK)

Kputepuu oueHuBaHUs CHOPMHUPOBAHHOCTH KOMIIETEHIUU
(4acTv KOMIOETeHLMH)

Ha 6a30BOM YpOBHe

COOTBETCTBYET OIIEHKE «yJOBJIETBOPUTETLHO»
50-64% oT MakcuMasibHOro bOasia

3HaTh: CrerUQUKy ryMaHUTap-
HOMO U eCTeCTBeHHOHAyuHOro
KOMIIOHEHTOB  KYJIbTYPbI, ee
CBSI3b C OCOOEHHOCTSIMH MBbIIII-
JIeHYsT; OCHOBHBIE 3Tarlbl M03Ha-
HUSI TIPUPO/IbI;

— CYIIHOCTb (yHZaMeHTaTbHBIX
3aKOHOB  TIPUPO/IbI,  OTIpeje-
NSIOIUX OO/IMK COBPEMEHHOI0
eCTeCTBO3HaHUS, K KOTOPBIM
CBOJUTCS MHOXXECTBO UaCTHBIX
3aKOHOMepHOCTel (U3UKU, XU-
MUU U OHOJIOTHH;

- peasid U 0COOEHHOCTU CO-
BPEMEHHOW I[UBW/IM3ALMH, OT-
X0 OT TeXHOKPATH3Ma,

YMeTb: - 000CHOBBLIBaThH Teope-
TUUECKYI0 U  TPaKTHUeCKyHo
3HaYMMOCTb IIOJIyYeHHBIX pe-
3y/IbTaTOB;

- IIPOTHO3UPOBaTh pa3BUTHE
MpOLIeCCOB B MPOEKTHOW Mpo-
(heccruoHaIbHOM 00/1aCTH;

- BbIIBUraTb WHHOBAL[MOHHbIE
u7led U HeCTaHJapTHble MOAXO-
JIbl K UX DeLIeHHIO B LieJisiX pea-
NU3aLvy TIpoeKTa.

Bnagets: — HaBbikamMu (yH[a-
MeHTa/IbHbIX 3HaHUM O MpUpoje
Y Ha UX OCHOBe 0oJjiee /leTaJbHO
M3yuaThb CreLaau3upoBaHHbIe
JVCLIMIUIMHBI TPO(QUIBHOM M0J-
TOTOBKY;

— MeTOJlaMU OL|eHKU TPUPO/I-
HBIX u COL{MAJIbHO-
XO35IMCTBEHHBIX  ()aKTOPOB B
pa3BuUTHM OO/e3Hel KUBOTHBIX;
— abCTpaKTHBIM MBbIILIJIEHHEM,
aHa/IM30M, CUHTEe30M, [pUMeHU-
TeIbHO K COBDEMEHHOMY ecTe-
CTBO3HaHUIO

BJIa/leeT MaTeprasioM IO TeMaM AUCLIUTIIUHBI, yMeeT
BbIOMpATh ONTHMaJbHBIE CIIOCOOBI peIleHusl 3aZiau B paMKax
TOCTaB/IeHHOM 1ie/M, (OpMUPOBATh TIpe/iCTaBlIeHUe O eCTecT-
BEHHOHAYJYHON KapTWHe MHUPA, HO UCMBIThIBAeT 3aTPYAHEHUs B
BO3MOJKHOCTH TIPUMeHeHHsI 3aKOHOB B TTpo(eccoHaNIbHOMN fiesi-
TenbHOCTHU. [Ipu OTBeTax [AOMyCKaeT TMOTPEIIHOCTH, UCKa)KEeHHs
JIOTUYEeCKOMW T0C/Ie/J0BaTe/IbHOCTA M3/laraeMoro MaTepuaina, He-
TOUHYIO apryMeHTalli0 TeOpPeTHUYeCKUX MOJIOKeHU Kypca.
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