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ITacopt
(¢oHpa O1LEHOYHBIX CPeACTB
crieranbHOCTh 36.05.01 Beteprnapus
HarpaB/ieHHOCTh (Mpodu/ib) «boe3Hu MeJIKUX JOMaIllHUX U 9K30TUUeCKUX XKUBOTHBIX»
«BeTepuHapHoe jieueOHOe /1e710 U FKCIIePTH3a»
HucuunnvHa: KoHuenuu COBpeMeHHOTO eCTeCTBO3HaHUS

Tabwmia 1
N ®opmupyemble  KOM- | OrjeHOUYHbIe Kosmae
o -
i Mogaynb AUCLIATIIMHBI MeTeHLUU MaTepuarbl CTBO
WU UX 4acTU Y CpejCTBa
Mopayas 1. PasButue npepacraBieHuM
0 ecTeCTBeHHOHAy4YHOH KapTHHe MH-
TectupoBaHue
pa 33
1 CobecenoBa-
EcrecTBeHHOHayyHass Ky/abTypa Kak e 11
BOIUIOILlEHWe  LIeJIOCTHOM  CUCTeMbI
Tipe/iCTaB/IeHUI O MUpe.
Pa3Butue mnpejcTaBieHHWM O MaTepuy,
[IBIDKEHUH, O ITPOCTPAHCTBE U BPeMeHHU.
KoHuenuu cTpoeHust U KOpPILyCKYJIsIp- TectupoBaHue 44
2 .
HO-BOJTHOBOM [Jyanu3Mm MaTepud. Pa3- | YK -2 Crocoben | Pedepar 17
BUTHE IMIpeJCTaB/eHU O B3aUMOJEHU- | yIpaB/isTh IPOEKTOM
CTBUH. Ha BCex 3Tanax ero
JKU3HEHHOT'0 LIUKJ/Ia TectupoBaHue
Mogynis 2. YpoBHM opraHu3sanyyv mMa- 1 P 50
CobecenoBa-
3 TepUaIbHbIX CUCTEM 7
HUe
Kocmonorus (meramup). 14
Pedepat
Makpomup. 3emsisi Kak IjiaHera. ['eo- TectupoBaHue 100
4 jgoruyeckas ssosonusd. [Ipoucxoxpe- CobecenoBa- 33
HUe )KU3HU Ha 3emJie. HUe
Mukpomuyp. 3aKOHOMEpPHOCTH CamMOOp- TectupoBanue 21
5 raHusanuu. [IpyHLWNBI  CUMMeTpuH, CobeceznoBa- 10
3aKOHBI COXpaHeHMUsI. HUe
Tabnwia 2 — dopmupyemMbie KOMITETEHLIUN
Kog u HaumeHnoBanue | Kog ¥ HaumeHoBaHuWe uWHAuKaropa | OLleHOUHble  MaTepuaabl U
KOMITeTEeHLIUU JOCTMD)KEHUS] KOMIIeTeHIJUM (4acTH | cpe/icTBa (IepeunciieHue)

ero HaJImumm)

KOMITeTeHIIUM) (KOJ, yKa3bIBaeTcsl MpU

YK -2 CnocobeH yripaB-
NSTH TIPOEKTOM Ha BCEX
jTanax ero >KU3HEHHOTO
L[UK/Ia

Mogpayas I.

Pa3BuTHe NpeAcTaB/IeHHH 0 eCTeCTBeHHOHAYYHOH KapTHHE MHUpa

YK-2.1 UO-1yk-2
3HaTh:

CTH;
-MEeTO/IbI,
OLIeHKH

TTPOEKTa;

YK-2.2 N-1yk->

-MeTO/ibl TIpe/iCTaB/IeHNUs U OMMCAHUS
pe3y/bTaTOB TPOEKTHOW [iesiTeslbHO-

KpUTEpUM U TapaMeTpbl
pe3y/ibTaToB

-TIPUHLIUATIBI, METO/bl U TpeboBaHUS,
TIpe/bsIB/IsIeEMbIe K ITPOeKTHOU paborTe.

BBITIO/THEHHSA

CobecenoBaHue
TectupoBaHue
Pedepar




YMmerts:

-000CHOBBIBATE  TEOPETUUYECKYID U
MPAaKTUYEeCKYH 3HAUMMOCThb TIOJy4eH-
HBIX Pe3yJIbTaToB,;

-TIpOBepSITb W aHaJU3UPOBaTh IIPO-
eKTHYIO JOKyMeHTaIHIO;
-IPOrHO3UPOBATh pa3BUTHE TMpoLec-
COB B IIPOEKTHOH MpodeccroHaNIbHON
obacTy;

-BBIZIBUTaTh WHHOBAI[UOHHBbIE WIEU U
HecTaHZApTHbIE TIOAXO/bI K UX pellle-
HUIO B 1[eJISIX PeasiM3aliy TPOeKTa;
-pacCuMThIBaTh KauecTBeHHbIe W KO-
JTMYeCTBEHHbIE  pPe3y/bTaThl, CPOKH
BBITTO/THEHUSI IPOEKTHOM PabOTHI.
YK-2.3.

Bnagets:

-yTipaB/jieHHeM TpOoeKTaMu B 00macTu
COOTBETCTBYIOLeN  TpodeccruoHasb-
HOU /1esITe/TbHOCTH;

-pacripefie/ieHleM 3alaHui ¥ MOTHBa-
LIMel K JOCTH)KEHHIO 1ieJiel;
-yrpaBjieHHeM pa3paboTKoW TexHHUue-
CKOT'O 3aZIaHusI TIPOEKTa, yIIpaBeHueM
peanu3alii TPOGUILHON TPOEKTHOM
paboThl U mporieccoM 0b6CYKAeHUsT U
JIOpabOTKH MTPOEKTa;

-yyacTueM B pa3paboTKe TeXHHUeCKO-
ro 3a/aHUsi TIPOeKTa, pa3pabOTKOM
MIPOTrpaMMbI  peasiM3aliii TpOeKTa B
ripoeccroHaTLHOM 00/1aCTH;
-opraHusanueii TpoBeJeHus1 Tipodec-
CHOHA/ILHOTO 00CYX/IeHUsI TIPOEKTa,
y4acTHEM B BeJIeHHMM TIPOEKTHOM 0-
KyMEeHTaI1H;

-TIPOEKTUPOBAaHWEM  T/IaHa-rpaduKa
peanM3arivu MpoeKTa;

-omipefiefieHieM TpeOOBaHWMH K pe-
3y/IbTaTaM peayii3al[iy MPOoeKTa.

Mopays 2.

YPOBHI/I OpraHv3dl MdTE€PHUAJTBbHBIX CUCTEM

YK-2.1 U-1yk-2

3HaThb:

-MeTO/ibl TIPe/ICTaB/IeHUsI U OMUCAHUS
pe3y/ibTaTOB TIPOEKTHOW JiesiTe/IbHO-
CTH;

-MeTO/Ibl, KDWUTEePUHU U TlapameTpbl
OLIEHKM Ppe3y/bTaTOB  BBITIOJTHEHUSI
TIPOEKTa;

CobecenoBaHue
NupvBuyanbHOe 3ajaHe
TectupoBaHue




-IPUHLIUATIBI, METO/bI U TpebOoBaHMS,
TipebsiB/isieMble K TIPOEKTHOM paboTe.
YK-2.2 N-1yk-2

YMerts:

-000CHOBBIBATE  TEOPETUUYECKYID U
MPAaKTUYEeCKYH 3HAaUMMOCTb TIOJy4eH-
HBIX Pe3yJIbTaToB,;

-TIpOBepSITb W aHaJU3UPOBaTh IIPO-
eKTHYIO JIOKyMEeHTalIUIO;
-POrHO3UPOBATh pa3BUTHE TMpoLiec-
COB B IPOEKTHOH MpogeccroHanibHON
obnacTy;

-BBIZIBUTaTh WHHOBAI[UOHHBIE WU U
HeCcTaHZApPTHBIE TIOAXO/bI K UX pellle-
HUIO B 1[eJISIX pPeasiv3aliy TPoeKTa;
-pacCuMThIBaTh KauecTBeHHbIe U KO-
JIMUECTBEHHBbIE  Pe3y/bTaThl, CPOKH
BBITTO/THEHUST IPOEKTHOM PabOTHI.
YK-2.3.

Bnagets:

-yTipaB/jieHHeM TpOoeKTaMu B 00macTu
COOTBETCTBYIOLEN  TpodeccruoHasb-
HOU /1esITe/TbHOCTH;

-pacripefie/ieHleM 3alaHui ¥ MOTHBa-
LIMel K JOCTHKEHHIO 1ieJield;
-yrpaBjieHHeM pa3paboTKoN TexHHUue-
CKOT'O 3a/IaHUsI TIPOEKTa, YIIpaBJieHneM
peanu3alid TPOPUILHON TPOEKTHON
paboThl U mporieccoM Ob6CYyKAeHUsT U
JIOpabOTKH MTPOEKTa;

-yyacTueM B pa3paboTKe TeXHHUeCKO-
ro 3a/@aHWsi TIPOeKTa, pa3pabOTKOM
MIPOTrPaMMbI  peasM3aliii TPOeKTa B
ripoeccroHaTLHOM 00/1aCTH;
-opraHusanuell mpoBeZieHus1 Tipodec-
CHOHA/ILHOTO 00CYX/IeHUsI TIPOEKTa,
y4acTHEM B BeJIeHHMM TIPOEKTHOM 0-
KyMEeHTAI1H;

-IIPOEKTUPOBAaHWEM  TIaHa-rpaduKa
pean3arivu MpoeKTa;

-omipesiefieHieM TpeOOBaHMH K pe-
3y/IbTaTaM peayii3alliu MPOeKTa.

Tema: «EcTecTBeHHOHay4Hasi Ky/JIbTypa KaK BOIJIOIeHHE L{eJI0CTHON CUCTeMbI
npe/CTaB/JIeHUH 0 MUpe»
Bonpocs! Ais1 cobece/joBaHNA:
1. EcrecTtBo3HaHMe - Kak Hayka. [IoHaTHe «KOHLenvu». EcTecTBO3HaHUEe B COBPeMEHHOM IOHU-
MaHuU. 3afilauu Kypca.




2. Ornpepgenenue HayKU. Bpems 3aposKeHust HayKU.

3. Crnenudurueckue yepThbl HAYKU U UX KpaTKasi XapaKTepHCTHKa.

4. OTnuuve HayKU OT PyTUx cdep uesioBeuecKom JesiTe/IbHOCTHU.

5. Bceobiyie MeToAbpl HAay4YHOM JesaTeJIbHOCTH (aHa/u3, CUHTe3, abcTparupoBaHue, 06001eHue,
VHAYKLUS, JeAyKI1si, aHaJIOTHs1, MOJie/IMpOBaHue, KjacCu(puKarus).

6. YpOBHM Hay4HBbIX HCC/elOBaHUMA. XapaKTepHUCTHKa SMITUPUYECKOTO YPOBHS U OCOOEHHOCTU
IMITUPUYECKUX MEeTOZOB TMO03HaHWs (Habro/eHre, M3MepeHue, SKCIIePUMEHT), TeOpeTHYeCcKOro
ypoBHs (abcTparvpoBaHue, Wjeanu3aiys), YHUBEPCAJbLHOTO MeTo/a (aHa/v3, CUHTe3, CpaBHEeHHe,
KJ1accuyKalys, aHasorvs, MoJie/IipoBaHue).

7. Vlcroprueckue 3Tarbl TI03HAHWUS IPUPO/BI U UX KpaTKasi XapaKTepUCTHKA.

8. XapakTepuCTHKa TepBOro 3Tarla HayyHOro ecTecTBO3HaHUs (HaTypdunocodus). OCHOBHbIE
W/Jley 3TOr0 3Tarla, BbIJAIOL1ecs] yUeHbIe.

9. XapakTepyCTHKa aHaJIMTUYECKOro reproia ecrecTBO3HaHus. OCHOBHbIE OTKDPBITHS 3TOrO MepU-
oja.

10. Ilepuoj cMHTETHYECKOrO ecTeCTBO3HaHMS. Ero xapakTepHble yepThl.

11. Pa3BuTHe MHTeTrpasbHOrO eCcTeCcTBO3HaHMS. [ToHATHE KHOEpHETHKH, CHHEPT € TUKH.

@DoHA TeCTOBBIX 3a/JaHUH /1A TeKyILero KOHTPoJisA 3HaHu# 1o Teme: «EcTecTBeHHOHayuHas
Ky/IbTypa KaK BOILJIOIeHHe 11e/I0OCTHOH CHUCTeMBI
npeAcTaB/IeHUN 0 MUpe»
Bbibepume oO0uH eapuaHm omeemd.
Heoprannueckyio U oOpraHu4eckyo npupojy 3em/m v BcesieHHo# H3ydyaloT HayKH
+ eCTeCTBeHHbIE
TeXHUYeCKHe
ryMaHUTapHbIe
couyasbHble
Hayka copmupoBaiace:
B /IpeBHel ['peruy;
+ B EBponie B XVI-XVIII BB.;
B EBpone B XIII-XV BB.;
B [IpeBHeM Pume.
HayKy ot 00b1JeHHOT0 II03HAHKA O0T/INYAeT:
aKTyaJIbHOCTb 00bEKTa M03HAHUS;
JlOCTOBEPHOCTb MOJIyYeHHbIX 3HAHUY;
3HaUMMOCTb pe3y/IbTaTOB MT03HAHUS;
+ UCIO/Ib3yeMbIU S3BIK.
Omnpepe/ieHHBIN CIIOCO0 MOHUMAaHUs KaKOro-/In00 rmpeJMeTa, MpPoLecca Wid iBJIeHUs — 3TO:
KOHL[eTILS;
+ 3aKOH;
TUIOTe3a;
TeopHusl.
B HayuHOM HCC/1e/J0BaHNH BbIAE/IATCA YPOBHU:
co3epLiaTebHbIA U SMIIMPUYECKUM;
co3epLaTe/bHbIA U KOHLIENTYaIbHbIN;
+ SMIUPUYECKUI U TeOPeTUUeCKUl;
TeOpeTUUeCKUN U KOHLeNTYya bHbIN
Juddepennmanyisa ecrecTBeHHbIX HaAyK Hava/ia NPOUCXOUTH HAa CTaJuM:
HaTypdunocopuy;
+ aHa/IMTUYECKOT0 eCTeCTBO3HAHMUS;
CUHTETUUYeCKOr0 eCTeCTBO3HaHUS;
VIHTerpajbHOI'0 eCTeCTBO3HaHUS.



COBOKYIIHBIM 00BEKTOM €CTeCTBO3HAHUS SIB/ISIETCS:

3eMis;

INanakTuKa;

+ nipypoaa;

reorpaduueckast 000710UKa 3eMITH.

Teopuss — 3T0:

TIPeTI0I0KUTETbHOE 3HAHKEe, KOTOPOe HOCUT BEPOSTHOCTHBIN XapaKTep;

+ UCTUHHOE, J0Ka3aHHOe, TI0/ITBeP KAEeHHOe 3HaHHUe O CYILHOCTH sIBJIEHUIA;
yTBEp)KZIeHHe, pacKphIBatolijee 00IIe CBS3U U3yUaeMbIX SIBJIEHUH.

MeToA0M YMNIMPUYECKOT0 YPOBHSI NIO3HAHUSA SBJ/ISIETCS:

aHaJIoTHs;

+HabmoaeHue;

MO/Ie/TMPOBaHUe;

CUHTE3.

Knaccudukanust — 3t0:

YCTaHOBJIEHHE CXO/ICTBA M Pa3/INuMsl IMPHU3HAKOB UCC/IeyeMbIX O0BEKTOB;

00beTUHeHNE Pa3/TMUHBIX TIPU3HAKOB UCC/IEIYEMBIX 0OBEKTOB;

+oTHeceHHe 0OBEKTOB K OIpe/ie/IeHHOMY K/1acCy sIBJIEHH.

OTB/leyeHHe OT pAJA HECYIIECTBEHHBIX [/ JAHHOT0 HCC/IeJ0BAaHHMA CBOWMCTB H3y4aeMoro
SIBJ/IEHUS C OAHOBPEMEHHBIM BbIjie/IeHHeM HHTePeCYIIHUX CBOVCTB U OTHOILIeHUH
+abcTparupoBaHue

MO/Ie/TMPOBaHKe

e yKLIMst

VUHAYKLYS

MeTopa 3aMellieHUsI H3y4aeMoro 00beKTa MmoJo0HbIM €My IO PsAAY HHTEPEeCYIIHX HCC/Ie0Ba-

TeJIsl CBOMCTB H XapaKTepHCTUK

aHasm3

+Moe/npoBaHue

abcrparvpoBaHue

CHUHTE3

CoeuHeHHE paHee BbI/|e/IeHHBIX YacTel nmpeJMeTa B eJJUHOe [{e/ioe
aHam3

MO/Ie/TMPOBaHKe

abcTparvpoBaHue

+cuHTe3

Crnoco0 paccyxeHusi, B KOTOPOM 00IIMH BBIBO/| CTPOUTCSI HA OCHOBE YaCTHBIX MOCHUIOK
abcrparvpoBaHre

MO/Ie/TMpOBaHMe

e AyKIIHsT

VH/IYKIVSI
N3yueHune 00beKTa MyTeM CO3aHHUSA M HMCC/I€0BAHHS €r0 KOMHH, 3aMeIaloleii 00beKT HC-

CJIEJOBAaHKA C ONPe/ie/IeHHbIX CTOPOH
abcrparvpoBaHre

+MO/1e/TMPOBaHue

e AyKIIHsT

VHIYKLIUS
HayuHbIM MeT0/10M Ha3bIBaeTCs

OTpac/ib TMeJarornyecKo HayKH, UCC/eyroIasi 3aKOHOMEPHOCTHA 00yUeHHs
croco6 Mo3HaHUsl, UCC/IelOBaHUs sIBJIEHUM TIPUPO/bI U 00111eCTBeHHOM XKU3HU
cHUCTeMa IMPUeMOB B JIt000# [1esITeTbHOCTH

COBOKYITHOCTb TTPHEMOB 1]e/1ec000pa3HOro rnpoBesieHHst Kakoh-mi6o paboTsl



MarepuasnbHasi Touka (a0Co/IIOTHO TBep/i0e TejIi0) — 3TO MpPUMep... .

0600111eHUs

+abcTparupoBaHus (MeaaTru3ariin)

MO/le/TUPOBaHus

CUHTe3a

Ha sMnupnueckoM ypoBHe HAyYHOI'0 MI03HAHUSI MO)KeT 0CyLIeCTB/IATbHCA. ..

packpbITHe 1 000CHOBaHMe Hanbosiee TIyDOKHX U CyIIIeCTBEHHBIX CTOPOH M3y4YaeMbIX SBJIeHU
00BsiICHEHHWEe MPUUMHBI HabJTI0JaeMbIX SIBJIEHUM

+uHTeprnpeTaLysi, 00bsICHeHre, TOHUMaHKe Hab/rojaeMbIX aKkToB

nepBUYHast K/accupuUKalys HayuyHbIX ()aKTOB, CTaTUCTUYECKUX JaHHBIX

Mbic/1eHHOe pacu/ieHeHHe I1eJIOCTHOI0 MpejMeTa Ha COCTaBHbIe YacTH C LieJIbI0 UX BCeCTO-
POHHEro U3y4eHus

+ aHanu3

VHAYKLUS

CUHTe3

AeAYKLHsE

MeTo/; mostyueHusi 3HaHUM, KOr/ja 001U BHIBO/| /ie/IaeTCsl Ha OCHOBe 0000IeH!s YaCTHBIX
MOCHUIOK (0T YaCTHOIO K 00111eMy)

aHasm3

VHAYKLUS

CUHTe3

AeAYKLHsE

3ameleHre U3y4aeMoro 00beKTa Mmoj00HbIM eMy 0 PsiAy CBOWCTB M MOJIyYeHHe HOBOW WH-
dopmarnuu 06 00BeKTe

aHam3

+Moe/npoBaHue

abcrparvpoBaHue

CUHTe3

ITop yHUBepCa/TbHOCTHI0 HAYYHOT0 3HAaHUS IOHUMAETCs TO, UTO...

HayKa HelTpa/ibHa B MOpalbHO-3TUUECKOM T/IaHe

WH/IUBU/lya/lbHble 0COOEHHOCTH y4eHOro (Hal[MOHa/TBbHOCTb, MECTO TIPOYKMBAHUS U JPYTrUe) HUKaK
He Tpe/JiCTaB/IeHbl B KOHEUHBIX pe3y/bTaTax HayuHOro MO3HAHUS

roJiydaeMble HayKOW 3HaHUsI IPUTO/IHBI [J1s1 BCEX JTH0/IeH, U ee sI3bIK SIB/SIeTCSl 0JHO3HAaYHbIM
BBIBO/Ibl HAYKW TPeOyIOT, OMYCKAT M TIPOXO/SAT MPOBEPKY TI0 OTpe/ie/IeHHbIM, C(hOpMyTMpOBaH-
HbIM B Hell IIpaBU/IaM

IToj BHEMOpa/IbHOCTHIO HAYYHOT0 3HAHKS [TOHUMAETCs TO, YTO...

+ HayKa HelTpasibHa B MOPa/lbHO-3TUYECKOM I1/laHe

WH/IUBU/Tya/IbHbIe 0COOEHHOCTH YUeHOro (HaIlMOHa/IbHOCTh, MECTO TPOKMBAHMS U JPYrHe) HUKaK
He Tpe/iCTaB/IeHbl B KOHEUHbIX pe3y/bTaTaX HayuHOTro MO3HaHUS

roJiyyaemMble HayKOW 3HaHUS TIPUTO/IHBI /IS BCEX JII0fiei, U ee I3bIK SIB/SIeTCS] OAHO3HAUHBIM
BBIBO/Ibl HAYKU TPeOYIOT, OMYCKalOT U MPOXO/ST MPOBEPKY TI0 orpe/ieNieHHbIM, ChOpMyIMpPOBaH-
HBbIM B Hel TNpaBU/iaM

ITopa He3aBepIIEHHOCTHI0 HAYYHOTr'0 3HAHHUS MOHUMAETCH. ..

+TIpOoLleCcC HayYHOTO TI03HAHUS OeCKOHeueH, TaK KaK HayyHOoe 3HaHhe He MOXKET I0CTUYhL abCcomoT-
HOM MCTUHBI

MpeeMCTBEeHHOCTh B Pa3BUTUU Wjlel, Teopuil U TIOHSITHM, HEepPa3pbIBHOCTb BCEro MO3HAHUS Kak
BHYTPeHHe eJJUHOTO IieJieHarpaB/ieHHOT o TipoLiecca

cB00O/]a KPUTHKH, OeCrpensTCTBeHHOe 00CY)KeHWe CTIOPHBIX W/IM HESICHBIX BOTIPOCOB, OTKPBITOE
1 cBOOO/IHOE CTOJIKHOBEHUE Pa3/IMUHbIX MHeHUH

TOTOBHOCTb TOCTaBUTh 0[], COMHEHHe U TepecMOTpeTh B3IJisi[ibl, €C/TM B XO/le TIPOBEPKU OHU He
MO/ITBEPASTCS



ITop paniioHA/IBHOCTBI0 HAYYHOI'0 3HAHUA ITIOHMMAETCH. ..

TIPOLIecC HayuyHOro T03HaHUsI OeCKOHeueH, Tak KaK HayuyHOe 3HaHHe He MOXKeT JOCTHYb abCoJIoT-
HOMW UCTUHBI

MpeeMCTBEHHOCTh B Da3BUTUU Wjlel, TeOpUW M TIOHSITHM, HEepPa3pbIBHOCTb BCEro MO3HAHUS Kak
BHYTpPeHHe e/JMHOrO LieJleHarpaB/IeHHOr o Iipoliecca

cB0OOJja KPUTHKH, OecripensiTCTBeHHOe 00CY)KJeHe CTIOPHBIX WM HEesICHBIX BOTIPOCOB, OTKPBITOE
1 cBOOOTHOE CTOJIKHOBEHUE Pa3/TMYHbIX MHEHUM

+ FOTOBHOCTb IOCTaBUTH I10J, COMHEHNe Y [IepecMOTpeThb B3IJIS/ibl, eC/IU B X0/l TIPOBEPKU OHU He
MO/ TBEPAATCS

ITopa 00e3/11MUeHHOCTHI0 HAYYHOT0 3HAHUS MOHUMAETCH. ..

TMPOLIeCC HAYYHOTO MM03HaHUsI OeCKOHeueH, TakK Kak HayyHoe 3HaHWe He MOXXeT JOCTUYb abCoJroT-
HOU UCTHHBI

NpeeMCTBEHHOCTh B DasBUTUMU WJlel, TeOpUW M TOHSATHM, Hepa3pbIBHOCTb BCEro MO3HAHWUS Kak
BHYTPeHHe eJMHOrO LieJleHarpaB/IeHHOro npoLecca

+KOHeUHble pe3y/bTaTbl HAyYHOI'O I03HAHWS He 3aBUCAT OT HALMOHAJIbHOCTU Y4Y€HOro, OT MecCTa
€ro MPOKWBAHWs, OT UHUBUAYaTbHBIX 0COOEHHOCTEH

TOTOBHOCTb IIOCTaBUTh 10, COMHEHUe Y [epeCMOTPeThb B3IVIA/bI, eC/IM B XOJe IPOBepKU OHU He
MOATBEPAATCS

NccnepoBanue B criena/ibHO C03/jJaBaeMbIX M KOHTPOJIMPYEeMbIX YC/IOBHAX

Habmonenue

+ 3KCIIeEpUMEHT

CuHre3

AHanus3

K ecTecTBeHHBIM OTHOCATCH C/IeJjyIOL{ye HayKH:

+ pu3uka, xumus, buosorus

OMOIOTHs, UCTOPUS

5KOHOMMKA, MaTeMaTHKa

HCTOPUS, ICUXOJTMHIBUCTHKA

MaremaTuka — 3T0 HayKa ...

0 KaueCTBEHHBIX OTHOLLEHUSIX [JeMCTBUTE/IbHOCTH

ecTeCTBeHHas

MeKUCLIATI/TMHApHAs

ryMaHUTapHast

Heoprannueckyl0 ¥ OpraHuuyeckyww mnpupojy 3emiu u BceneHHoM  u3y4darT
HayKH.

+ecTecTBeHHbIE

TexHuueckue

['ymaHuTapHsblie

Co1ijanbHble

JI/Is1 eCTeCTBeHHBIX HAyK XapaKTepHo(a)...

+BBICOKasi CTeNeHb 00beKTUBHOCTH U JIOCTOBEPHOCTU

VHJUBU/ya/JIbHOE [IOHUMaHue MUpa

WCTOJIKOBaHMe, WHTepIipeTalysi sB/JIeHWM, KOTOpble He CBOJSATCS IOJIHOCTBIO K paljMOHaJbHBbIM
Hayvaslam

pacKpbITHe Lie/iei], HaMepeHU yesioBeKa

Eciu runore3a BbIiep)XKHUBaeT SMIUPHUIECKYH POBEPKY, TO OHA MPHOOpeTaeT CTaTyc
3aKOHa

TIpe/II0JI0KeHNs

ujen

Teopuu

IIpuMepoM HHTerpanyu eCTeCTBeHHbIX HayK SIBJIAETCH:



vH(popMaTHKa
+OrorHMopMaTHKa
reOXUMUS
MHKPOOUOIOTHSI
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Hectporuii 00pa3HbIii A3BIK, Cy0BeKTHBHOCTh 3HAHUS, UHTepeC K MHAHBH/yaIbHBIM CBOW-
CTBaM M3y4aeMbIX NPe/IMeTOB XapaKTepHbI JJIA. ..

byHZaMeHTaTbHBIX HayK
TeXHUYeCKUX HayK
+T'YMaHUTapHOU KY/bTYPbI
eCTeCTBO3HaHUS

Tema: «Pa3BuTHe NpeACTaB/IeHUI 0 MaTePUN»
Bonpockl cobecejoBaHus 110 TeMe
1. TloHsiTHE MaTepyuu U ee CBOMCTBA.
2. YpoBHU MaTepuH (MUKPOMHD, MAaKPOMUP, MeraMmup)
3. dyHamMeHTalbHbIe B3aUMO/IeHCTBYS (TPAaBUTAL[MOHHOE, 3JIEKTPOMAarHUTHOe, CUJIbHOE, C/1aboe)
4. CTpyKTypa MUKpOMHpA. DjieMeHTapHbIe YacTHI[bl. ®OTOHBI, JIETITOHbI, Me30HBI, OAPHUOHBI, aJPO-

HBI U JIP.

5. INonstre Kocmoca, Xaoca, BceneHHoi, ['anakTWKu, TJlaHETHOW CHUCTEMbI, 3Be37ibl, TJIaHETHI,

CIIyTHUKH.

6. NenMoLeHTprYeCKas ¥ reoljeHTpUUecKasi KapTUHbI MUpa. Pa3BuTHe npe/CTaB/ieHU O CTPOeHUH
Bcenennoti (ugen Apucrotens, [Ttonemes, H. Konepuuka, 1. BpyHo, I'. T'anunes).

7. Metoppl nsydyenusi Bcenennoii. CrieLiaibHble e IMHULbI K3MepeHusi BO BceneHHOM.

8. CgroiicTBa BceneHHol (0AHOPOJHOCTb, H30TPOITHOCTb, HECTALIMOHAPHOCTH). 3aKOH Xab0i1a.

9. KoHuenuys bosbiioro B3peiBa U ee 0Ka3aTe1bCTBa.
10. HprOoTOHOBCKast KOHIIEMLMsI abCOTFOTHOTO TIPOCTPAHCTBA M BpeMeHU. 3aKOHBI IBYKEHHUST

Tabmmia 3 — KpuTepuu orjeHKH chOPMUPOBAHHOCTH KOMIIETEHI[HH

Koj v HavMeHOBaHUWe WHAU-
KaTtopa [JOCTW)KeHUs KoMmrie-
TeHUUU (YacTh KOMIIeTeH-

LK)

Kputepuu onjeHMBaHus1 COPMHUPOBAHHOCTU KOMITeTeHLMH (YacTy

KOMIIeTEeHI1H)

Ha 6a30BOM YpOBHe

Ha INMOBBIIIEHHOM YDOBHE

COOTBETCTBYET OLIEHKE
«y/IOBJIETBOPHUTE/ILHO»
50-64% ot Makcu-
MaJIbHOro Oasia

COOTBETCTBYET
OLIEHKE «XOPOILIO»
65-85% oT Mak-
CHUMasLHOro Oasa

COOTBETCTBYET
OLIEHKE «OT/INYHO»
86-100% ot Mak-
CHUMasbLHOro Oasa

3Harb:

- criequUKy r'yMaHUTapHOTO
u €CTeCTBeHHOHayUHOI 0
KOMIIOHEHTOB KY/IbTYphl, ee
CBSI3b  C  0COOEHHOCTSIMU
MBIII/IEHUS]; OCHOBHBIE JTarlbl
T03HaHUsI IPUPO/b;

— CYLJHOCTb (yHJaMeHTaslb-
HbIX  3aKOHOB  IIPUPOJpbI,
orpefiefiTIOLUX 00/MMK  Co-
BPEMEHHOI'0 eCTeCTBO3HaHUS,
K KOTOPBIM CBOJUTCSI MHOXKe-
CTBO YaCTHBIX 3aKOHOMEpHO-
cTeil GU3MKW, XUMUMU U OHO-
JIOTUY;

- peasuM M 0COOEHHOCTU CO-

[lokasan 3HaHue OC-
HOBHOI'O  IIpOrpaMM-
HOr'0 MaTepuaJa.
3HaeT crieLUuUecKue
YyepThl HAYKH, OTJIMUKe
HayKH OT Jipyrux cgep
JlesITeJIbHOCTH, 3Talbl
pa3BUTHSI  eCTeCcTBO-
3HaHMs, YPOBHM Hayu-
HbIX  UCC/e/I0BaHuH,
dbyH1aMeHTa/IbHbIe
3aKOHbI TIPUPOJBI,
pasBuTHe  TIpe/CTaB-
JeHUH O MaTepuy,
[BWDKEHUH, O Tpo-
CTPaHCTBe U BpPeMEHH,

ITokasan 10/HOE

3HaHUe po-
rpaMMHOIO Mare-
puaa.

ITo CylLLleCTBY,
OoTBeuaeT Ha IIO-
CTaB/IeHHble  BO-
TPOCHI, TBep/i0
YCBOUII Tpo-

rpaMMHBIM  Mare-
pyaa 1o TemaM
MOJy7Isl, TPaMOTHO
usnaraetr ero 6e3

CYILIeCTBEHHBIX
onmboOK, C He-
OOMBIINMH To-

[lokasan  BcecTo-
pDOHHee, CHUCTeMa-
THYeCKOe U riybo-
KOe 3HaHWe IIpo-
rpaMMHOTO  Mare-
puana, TMpPUHUMAET
aKTUBHOE ydYacTHe
B X0/le TPOBE/IEHHUSI
3aHATUM, NPaBUJIb-
HO OTBeYaeT Ha
TIOCTaB/IeHHbIE  BO-
TIPOCHI, YCBOWIT
Marepydasi B TIOJI-
HOM 0OBeMe U CBO-
00IHO OpUEHTHDY-
eTcsi 110 TeMaM Mo-




11

BPEMEHHOW  LIMBW/IM3ALUH,
0TXO0/ OT TeXHOKpAaTH3Ma,

YMeTb: - 060CHOBBIBATH TEO-
DETUUECKYI0 U  TpaKTHue-
CKyI0 3HAauMMOCTb TIOTy4eH-
HBIX Pe3y/IbTaToB,;
-[IPOTHO3UPOBATh  pa3BUTHE
MpOLIeCCOB B TPOEKTHOM
ripodeccroHaTLHOM 00/1aCTH;
- BBIZIBUTAaTh WHHOBALIUOHHbBIE
uled U HecTaHAApTHbIe TO[-
XO/Ibl K MX PEIeHUI0 B Le/IAX
peasi3arvu MpoeKTa.
BnageTtb: — HaBblKamMu (yH-
JAaMeHTa/JIbHbIX ~ 3HAaHUW O
TIPUPO/ie ¥ Ha UX OCHOBe 0o-
Nlee AeTasbHO M3ydaTh CIie-
L[Ma/IM3UPOBaHHbIE  JMCLIU-
TJIMHBI  TIPOMUILHON TIOATO-
TOBKW;

— MeTO/]JaMH OLIEHKU TIPHUPOJ-
HBIX u COLMATbHO-
XO03UCTBEeHHBIX (DaKTOPOB B
pa3BUTHU OoJie3Hel >KUBOT-
HBIX;

— abCTPaKTHBIM MBIIIIEHUEM,
aHa/M30M, CHHTEe30M, TIpU-
MEHHUTE/bHO K COBpPEMEHHO-
MY eCTeCTBO3HaHHUIO.

HO WUCIbIThIBaeT 3a-
TPYZAHEHUsI B BO3MOX-
HOCTU  TIpUMEeHeHUsI
3aKOHOB B TIpoeccu-
OHa/IbHOW [1esiITe/TbHO-
CTHU.

IIpu otBeTax poryc-
KaeT  TOrPeLIHOCTH,
WCKa)KeHUsi  Jioruue-
CKOM T10C/Ie[oBaTe/b-
HOCTU  M3/1araeMoro
MaTepuasa, HeTOUHYIO
apryMeHTalui0 Teope-
TAYECKUX T10JI0’KEeHUM
Kypca

TPEeIIHOCTSIMH,
TpUBOAUT (OpMY-
JIMPOBKM ~ Oripefie-
JIeHWuH, HO JOoIMyC-
KaeT HEeTOYHOCTU
MpU  aHalu3e WH-
¢dopmaryy,  Bia-
JieeT o0IMMH
HaBbIKAMHU  OIITHU-
MaJIbHOTO  pellle-
HUSl 3ajiau C yue-
TOM COBPEMeHHBIX
KOHLIEILUU  ecTe-
CTBO3HAHWUSI.

Ily7isi, yMeeT BepHO,
aprymMeHTUPOBaHO
U $SICHO u3/1araTh
Marepuana TIpU pe-
IIIeHUU CUTYaL[MOH-
HbIX 3ajau. Biage-
eT

HaBbIKaMH TIpUMe-
HEHUsI 3aKOHOB
TIPUPO/IbI

B TipodeccroHasb-
HOM [J1esITeNbHOCTH,
TPaBWIbHO OTBeYa-
€T Ha T0CTaBJIeH-
HbIe BOTTPOCKI

+(hU3NUeCKUM BaKyyMOM
oJieM

BEII[eCTBOM

JKU3HBIO

ITonsTHE «ABH)KeHHEe» B eCTeCTBO3HAdHHUHM O03HAYadeT... .

Tema: «Kocmosiorus (Meramup)»
KoHTpo/pyeMblie KOMNeTeHIUH (M/IU UX YaCTH):
@DoHJ TeCTOBBIX 3a/laHUM /ISl TEKYII[ero KOHTPOJIA 3HaHUH 110 TeMe
Bbibepume o0uH eapuaHm omeema.
dopma opraHM3ani MaTepUH, KOTOPYI0 HEBO3MO)KHO 00HApPY)XUTh MOCPeACTBOM MPUOOPOB
(meTeKTHpOBATh), HA3bIBAETCHA ...

+U3MeHeHre COCTOSTHUS TeJl, CIIoCco0 CYI[eCTBOBaHHS MaTepUH
TOJIbKO TIepeMellieHHe Tesl B IPOCTPaHCTBe

TOJIBKO TIPOL[eCC XUMHUYECKUX peakLni

TOJIbKO TMIPOLIeCC ZieIeHUsI KeTOK (MUTO3)

Cnoco6amMu CymiecTBOBaHUA MaTepPUH ABIAIOTCS ...

+ IBW)KEHUE W B3aUMOJeHCTBUe
TIPOCTPAHCTBO U BPeMsI
vHoOpMalUs U CO3HaHUe
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BellleCTBeHHbIe YaCTHUI[bl U (hr3nuecKre ToJis

B3anMmopeiicTBHe, KOTOpOe MeeT YHHBepCaIbHbIN XapaKTep, BbICTyNaeT BCerAa B BU/ie CUJI
NMPUTSDKeHUs, AB/IAETCA CAaMbIM C/Ia0bIM Ha SI/JePHBIX PACCTOAHUSAX, HA3bIBAETCA ...
+ rpaBUTALlMOHHBIM

3/1eKTPOMAarHUTHbIM

Cs1abbIM

CUJIbHBIM

Kakum B3aumojeiicTBHeM 00yC/10B/IEHO CBSI3bIBaHHE aTOMOB B MOJIEKYJIBI ?.
3/1eKTPOMAarHUTHbIM

Cs1abbIM

+CHU/IbHBIM

rpaBUTALIMOHHBIM

XapakTepHble pa3Mepbl MUKPOMMPA CPaBHUMBbI C pa3MepaMH¥ ...
+aToma

BUpYyCa

OakTepun

OHK

Mup 00BbeKTOB, pa3Mepbl KOTOPBIX COOTHOCMMBI C MacIITabaMu >XU3HU Ha 3emsie, CUUTALT-
co...

+MaKpoOMHpPOM

MUKPOMHPOM

Meramupom

Bcenennou

Kocmonorust — 3t10:

+pa3zen aCTpOHOMMY,

paszies1 KOCMOHaBTHKU;

HeHayyHasi (popma ro3HaHusi BceneHHOW;

paszien acTpoJIoruu

Masble n1aHeThl, Bxoasinue B Co/ITHeUHYH0 CUCTeMY, Ha3bIBAKOTCA:
MeTeopbl;

CITyTHUKH;

+acrepou/ibl;

KOMETHI.

Hau6osiee KpynHasi eJMHUALIA U3MEPeHUsI KOCMUYECKUX PACCTOSTHHI:
+T1apcek;

aCTPOHOMMYECKas eJUHULIA;

CBETOBOU Tofi;

KUJIOMETP.

BcenenHast 0JHOPO/iHa, ITOCKOJIbKY OHA:

pacLLvpseTcs;

+UMeeT OZIMHAaKOBbIe CBOMCTBA BO BCEX TOUKAX;

HMMeeT OJJMHAKOBbIe CBOKCTBA I10 BCEM HarpaB/IeHUSIM;

HaxOJUTCS B TOPsTYEM COCTOSIHUM.

Bo3pacr BcejleHHOM MCYMC/IAETCA:

Co BpeMeHH 06pa30BaHUs raakTHK;

co BpeMeHH 00Opa3oBaHusi COJTHEUHOH CHUCTEMBI,

¢ MoMeHTa bosbI1Ioro B3phiBa;

+C Hauasa (ha3bl UHQIISALMN.

Hama I'aiakTka Ha3bIBaeTcs

+MJleuHsbIi1 Iy Th

TYMaHHOCTb AH/IPOMe/TbI
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Cupuyc
CoHeyHas cucreMa

Ksa3apb1 — 310:

HOBBIe 3Be3/Ibl;

[IBOVHBIE 3Be3/Ibl;

+MOLL[HbIe KCTOUHWKY paZiior3Ty4yeHusi Bo BceneHHO;

MaJible Ta/laKTUKU — CIYTHUKU Haile ['aiakThku.

Paccrosinuio ot 3emyin A0 Co/iHIIa COOTBETCTBYyeT

rapcek

+acTpoHOMHYeCKast eAUHULIA

CBETOBOM rofi

KWJIOTIpaceK

Harna I'anaktuka umeet opmy:

+CIMpPaA/IbHYO;

SJTUTITUYECKYHO;

LIapOBU/IHYIO;

HelpaBU/IbHYIO.

Hauasio pacumipenus BcesieHHol yjaneHo oT HacC Ha ...

+12-15 msipga,. et

5 mipg. net

7-10 mnpa. et

100 mnH. et

Bupumas 06/1acTh BeesleHHOM, A0CTYIHAasA COBPEMEHHBIM aCTPOHOMUYECKHM MeToaM M CCile-
AOBaHUA, HAa3bIBaeTCH...

+MeraranakTrka

Mneunsbiii [Tyt

rajakTuka

3BE3/IHas cUCTeMa

Boioepute HE BepHOe, C TOUKH 3peHHsi Te/IMOLEHTPUUYECKO# cucremMbl Mupa KomepHuka,
yTBepXKjAeHHe.

[TnaHeTa ABW)KeTCS HEpaBHOMEPHO 10 3/UIMIICY, B OZHOM M3 (POKYCOB KOTOpOro Haxozautcst CosH-
Le.

CoH1je HeTOABMXKHO U sIB/ISIETCSI LieHTpoM BcesieHHOM.

3eMJIsi paBHOMEPHO ABW>KeTCs1 BOKpYT CoJTHIIa 0 KpyroBoi opbuTe.

+BceneHHas — 3aMKHYTOe IPOCTPaHCTBO, OTPaHUUEHHOe C(hepor HeMOBUKHBIX 3Be3I.
Kocmosniornueckue mopein A.®@pyaMaHa 1oCTpoeHbl Ha 0CHOBe 0TKasa oT ...
+T10JI0’KEeHHSI O CTalMOHapHOCTH BceneHHou

TUIOTe3bl BOSHUKHOBeHUs1 BceneHHOM

TIpe/INoIoXKeHUst 00 U30TPOITHOCTH MUpa

TIpeTooXKeH st 00 OZHOPOAHOCTH MHUpa

Kakoii 1o cuéty B nyiaHeTo# Co/THEeYHOH cucTeme siBasiercss FOnurep

1

4

6

+5

Camas 00/1b1Iasl IVIAHETa COJTHEYHOHM CHCTEeMbI

CarypH

Ypau

+FOnuTep

Henryn

3Be3abl 3TO-
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XosnogHble HebeCHbIe Tesa, KOTOpbIe 00PaIaroTCst BOKPYT 3Be3/IbI

+I'UraHTCKre pacKasieHHble CaMOCBeTSILecs: HeOeCHbIe Tela, COCTOSIILMe U3 PacKa/leHHbIX T'a30B.
['paH/11103Hasi COBOKYITHOCTh OT/I@/TbHBIX Ta/lakTUK

HebecHble Tesla, KOTOPbIe 0OPaIaf0TCs BOKPYT TUIAHETHI

ILnanersl 3T0-

+ XoJiofiHbIe HeOeCHbIe Tela, KOTOphIe 00palljaloTCs BOKPYT 3Be3/[bI

['MraHTCK1e pacKajieHHble CaMOCBeTSIIVeCs HeOecHbIe Tejla, COCTOSIIIME U3 PacKa/leHHbBIX Ta30B.
I"'paH/Mi03Hasi COBOKYITHOCTh OT/Ie/TbHbIX T'a/lakKTHK

HebecHble Testa, KOTOpbIe 0OpaIIaroTCst BOKPYT TUIaHEThI

Haryp¢dunocodckas kKapTuHa Mupa 6a3upoBasiach Ha Mpe/CTaB/JIeHUH 0 TOM, UTO ...
+B 1[eHTpe MUPA HaXOAUTCS 3eMJis

B 1]eHTpe Mupa HaxoauTcsi CosHile

B L[eHTpe MUpa HaxoguTcs JIyHa

y MHUpa HeT I[eHTpa

YcTaHOBHTE MOC/IEA0BATe/IbHOCTD N0 BO3PACTAaHHI0 MACIITA0HOCTH CTPYKTYPHBIX YPOBHeH
Meramupa.

COJTHeUHasl CUCTeMa, Ti/laHeTa, MeTaranakThkKa, rajakThka

+ raHeTa, Co/lHeUHasl CUCTeMa, TajlakKTHKa, MeTarajakTUKa

rajiakTvka, COJIHeUHasi CCTeMa, IylaHeTa, MeTaranakTHKa,

rajakTHKa, COJTHeUHasi CHCTeMa, MeTaranakTvka, TiaHeTa

YcTaHOBHTE NMOC/IEA0BATE/ILHOCTD MO YOBIBAHHID MACIITAa0OHOCTH CTPYKTYPHBIX YPOBHEH Me-
ramupa.

COJIHeYHasl CUCTeMa, Ti/laHeTa, MeTaranakThKa, ralakTuKa

iaHeTa, CosiHeuyHasi CUCTeMa, rajlakTuKa, MeTaraiakTUKa

rajlakTvka, COJIHeYHasi CCTeMa, IylaHeTa, MeTaranakTHKa,

rajlakTHKa, COJTHeUHasi CUCTeMa, TylaHeTa

YKaKuTe eJUHHULIbI, MCII0/Ib3yeMble /I/Isi H3MepeHHs paccTosiHiuid B npejenax CoTHeYHOH cH-
CTEMBI.

METPBI

+ acTpoHOMUUEeCKas eJuHULa

Merariapcek

KUJIOTIapCeK

AcTpoHOMHUYeCcKasi eAMHHUIIA — ITO PACCTOSIHUE, PaBHOE ...

+ paccrosiauto ot 3emiu o CosHia

PacCTOSTHUIO OT 3eMu A0 JIyHBI

furametpy ['anakTvku

MyTH, KOTOPBI JTy4 CBeTa MPOXOAUT 3a MUHYTY

Mopens pacmmmpsionieiicsa BeesieHHoOM Ha0/II0aTe/TbHO MOATBEPKAAETCH. ..

+ oTKphITUEeM 3. Xab06s10M MPOMOPIIMOHATBHOCTH MeXKIY CKOPOCThIO pa30eraHus rajiakTUK U pac-
CTOSTHHEM [0 HUX

M3yJeHreM M30TOIMHOTO COCTaBa BellecTBa MeTeopuToB, ComHIla U 3eMJTH

HCC/IeIoBaHNEM XUMHUYEeCKOTO COCTaBa 3BE3/] IyTeM aHa/li3a UX CIIeKTPOB

OTKPBLITHEM PeIMKTOBOTO U3 TyUeHUsI

OT00p XMMHYECKHX 3/IEMEHTOB B0 Bce/leHHO# NPosAB/IsieTcsl TAKUM 00pa3oM, UTo 00JIBIIYI0 YacTh
BellleCTBA B Hel COCTaB/ISIIOT BCEro JBa 3/1IeMeHTa, 8 MMEeHHO:

KPEMHUU U YTJIePOJ;

yI71epo/i ¥ BOZIOPOZ;

KUC/IOPOZ, Y TeJni;

+ BOZIOPO/, U TeJIvH.

Hau0oJ/1ee KpynHas eAMHUALIA U3MEPEHUST KOCMUYEeCKHX PAaCCTOSTHUI

+ rmapcek
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aCTpOHOMUYECKast eJUHULIA
KWJIOMeTp

CBETOBOU To/j

3Be3/bl IPEeUMYILeCTBEHHO COCTOAT U3

BOZIOpPOJia U a30Ta

resivst U KUCa0poza

+ BOJOpPOJa U reiavsa

rejivs U a3oTa

He6osb1e X0/10HbIe HeOeCHbIE Tesla, BXOAsIue B cocTaB CO/THEUHOH CHCTEMBbI, AHAMETP
KoTopbix oT 800 KM 0 1 KM U MeHee, o0pamarTcst BOKPyr CoJiHIIa M0 TeM jKe 3aKO0HaM, 110
KOTOPBIM /IBIDKYTCA M 00/IbIIIHE IVIAHETHI — 3TO

+ KOMeThI

CITyTHUKHU

acTepou/ibl

KBa3aphbl

YeM janblile ralakTHKU OTCTOAT JIPYT OT APYra, TeM C 00J/ibIIeil CKOPOCTHIO OHH Y/ a/IAI0TCS
APYT OT Apyra- 3To

1-b1#i 3aKk0H M. HbtoTOHA

3aKOH A. DHHILITelHa

2-oii 3akoH U. Kernepa

+ 3aKoH J. Xabbsa

NccnegoBanue Janekux rajakTHK NPHUBeI0 K OTKPbITHIO, B HacTosiliee BpeMsi BceneHHas
pacuMpsieTcsi yCKOPeHHO. ATreHT, BbI3BaBIIMH 3T0 YCKOpPeHHUe, o/Iy4Yi/1 Ha3BaHue. ..

+ TeMHas 3Heprus

yepHbIe JbIPbI

HEUTPOHHbIE 3Be3/[bl

ropsyas BceyieHHas

Bawkaiilias K HaM rajaKTHka...

MeuHbli yTh

+ TymaHHOCTb AHZpOMe/IbI

rajiakTHKa B Cco3Be3/uu TpeyrosibHUKa

Cupuyc

KpynHble rbI0bI W30 JIbJJa U KaMHs, nepecekatomue Co/THEUHYI0 CHCTEMY M NMPH MOJX0je K
Co/iHIy HCTIapsoIMecs ¢ 00pa3oBaHHEeM ra30BO-NIBLIEBBIX XBOCTOB...

+ KOMeThI

acTepou/ibl

ra3oBble TJIaHeThbl

TyJIbCapbl

Bo BTOpOM Beke /10 H.3. chopMupoOBasI reoleHTPHUECKY0 KapTUHY MHPa.

Omap Xausim

+ K. [Itonemeit

H. KonepHuk

H. bpyHo

B naTHaanaToMm Beke chopMupoBa re/iMOLeHTPUYECKYI0 KAPTHHY MHpa

Omap Xaiisim

K. [Ttonement

+ H. KonepHuk

A. bpyno

3akoHbI ABWKeHUA Tes1 B Co/iHeuHoM cucreMe chopMUpPOBaJI

+ U. Keruep

K. ITTonemeit
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H. KonepHuk

H. bpyHo

OpHa acTpoHOMHUecKasi eAMHULIA PaBHA CBeTOBBIX MHHYTBI
1,3

2,3

5,3

+8,3

Paccrosinue ot 3eM/ /|0 ee CIyTHUKA PaBHO

502 000 km

+ 384 000 km

102 000 km

64 000 km

TeopeTHueckoii 0CHOBOM COBpeMeHHOI KOCMOJIOTHH SB/IAETCH ...
+ 0011[ast TEOPHSI OTHOCUTE/TLHOCTH

TeOpHsi 3/IeKTPOMArHUTHOTO TOJISI

KOCMOHAaBTHKa

KJlacChYecKasi MexaHuKa

CMellieHre CIEKTPA/IbHBIX JIMHUM W3/Ty4eHHs JAa/IeKMX rajlakTHK B 00/1aCTh HU3KMX YacTOT
B KOCMOJIOTHH TO/Ty4YH/I0 Ha3BaHUe ...

+ KpacHOro cMeljeHus

KpacHOM rpaHuLibl poTodddekTa

y/IbTPa(UOIeTOBOM KaTaCTpOdbl

YaCTHOTO C/IBUTa

EcTecTBeHHBIM TepMOsiiepHBIM PeaKTOPOM MOXXHO CUMTATh...
4po JIyHbI

BO/IOPO/IHYIO0 OOMOY

+ 3Be3ny

aTOMHYIO 3/IeKTPOCTaHLUIO

Tema: «Makpomup»

Bonpockl codece/joBaHNs 110 TeMe
1. Ilnanerta 3emsisa. @opma u pa3smepsl. BHyTpeHHee cTpoeHve 3eMid.
2. T'mppocdepa 3emnn. YHUKanbHbIe CBOMCTBA BO/bl. 3HaUeHUe TUIPOC(epshl.
3. Atmocdepa 3emnu. Cnou atmocdepnl. CoctaB aTMOC(epHOro BO3AyXa U poOJib €ro KOMIIOHEH-
TOB.
4. Jlutochepa 3emnu. [ToHsiTUE TTOUBBI
5. IlpeancrasiieHue 0 KU3HU B COBPEMEHHOM eCTeCTBO3HaHUU. OT/IMUMTe/IbHbIe [IPU3HAKU KUBOTO.
6. CTpyKTypHbIe ypOBHM OpraHv3aliiy )KUBOU MaTepUH.
7. Moneky/asipHO-TeHeTHUeCKUi ypoBeHb Ouonorudeckux cuctem. I'en, IHK, PHK,
8. KneTtouHblii ypoBeHb OpraHu3alvy >XUBbIX CHUCTeM. [IpOKapuoThl, 5yKapuOTbl, HEK/JIeTOUYHbIe
(hopMbI KM3HU. ABTOTPOQBI, TeTepOTPOPHI.
9. OHTOreHeTMYeCKHH yPOBEHb OpPraHr3al|uy KUBbIX CUCTEM.
10. TMonynALMOHHO-BUIOBOM YPOBEHb OpraHu3alliy >KMBbIX cucTeM. [ToHSTHE BUAA, MOMY/ISLMH,
MHUKDPO3BO/TFOLIMUA, MaKPO3BOFOLIAH.
11. BuoreorjeHOTHUeCKUI yPOBEeHb OpraHU3alliy KUBBIX cucTeM. [ToHsTHe OuoLieHo03a, Obuoreore-
Ho3a. CTpyKTypa buorjeHo3a
12. BuocdepHbIii ypoBeHb OpraHMU3aliuy XUBBIX cucteM. [ToHsTHe 6uocdepsl, rpaHuUllbl 6uocde-
pel. Posb )XuBOro BeljecTsa.
13. T'unoTesbl NpOMCXOXIEHUS )XU3HU Ha 3emiie. BpeMms 3apoyKieHUs )KU3HU.
14. KpealjuoHUCTCKas TUIIOTe3a 3apOXKAEeHUs JKU3HU, TUIOoTe3a CTALjJMOHAPHOI'O COCTOSHUS, TUI0-
Te3a CaMOIIPOU3BOJIBHOTO 3apOXKAeHUs )KU3HU. VX OCHOBHbIE KOHLIEIILIUHU.
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15. T'unore3a nmaHcriepmuu 1 ee 060CHOBaHMe.

16. T'umoTe3a NIPOMCXOXKAEHWsI KU3HU B MCTOPUUECKOM TIPOIIJIOM B pe3ysibTaTe OMOXUMHUYeCKOMH
ssosmoruu A. M. OnapuHa.

17. ®u3MKo-XMMHUeCKHWe TIPeATIOChUIKM 3apOXKIeHHUsl >KU3HM Ha 3emse. ObOpa3oBaHHe IPOCTHIX
OpraHMYecKWX COeJWHeHuH, o00pa3oBaHMe CIOXKHBIX OpraHWYeCKUX coefuHeHUi. OIbIThI
C.Mwunnepa.

18. Konuenuus katactpopusma. Ee ocHOBHbIe uzen.

19. Konuenius TpaHchopmusMa. Ee ocHOBHbIe uzien.

20. 3OsosmonuoHHas Teopust Y. [dapBuHa. OripefiesieHHass U3SMEHUMBOCTb, Heollpee/ieHHasi U3MeH-
ynBOCTh. Hac/ieicTBeHHOCTb, BU/IbI €CTeCTBEHHOT0 0TOopa

21. Tl'enotun, ¢enotun. 'eHbl. AnesnbHble TeHbl. [JOMMHAaHTHOCTb, pPeLleCCUBHOCTb, TOMO3UTOT-
HOCTb, TeTepO3UrOTHOCTb.

22. TlpoucxoxgeHue yenoBeka. AHTponosiorus. KoHuenuys KpeanjuoHu3Ma. KoHuenus 3B0IIto-
uun. TpyzoBasi KOHLIEILIMS.

23. Tlpoucxoxgenuve venoBeka. KonHuernuusi myrareHesa. Kocvmuueckas koHuenus. CXOACTBO
yesioBeKa M JKUBOTHBIX.

24. Crazuy 3BOMIOLMM yesioBeKa. [lpeBHelMe II04U, PEBHUE JIIO1, COBDEMEHHBIE JIFO/IU.

25. [emorpaduueckue rpobsiembl. Baneonoruueckasi KyibTypa.

Tema: «Makpovup. 3emisi KaK IUTaHeTa»
@DoHJ TeCTOBBIX 3a/laHUM /AJ/Isl TEKYILero KOHTPO/Is1 3HAHUHU M0 TeMe
Bbibepume o0uH eapuaHm omeema.
MecToposxieHusi He()TH U ra3a CBfi3aHbl C TEKTOHUUECKUMHU CTPYKTYPaMH:
rop;
+ PAaBHUH,;
[THa OKeaHa;
JIe[ITHUKOB
MHupoBo# 0KeaH BK/IIOYaeT B ceds:
+ BCe MOpsSI U OK€aHbI;
OKeaHbl U HaXO/SLL1ecs 110, HUMU M10/I3eMHbIe BOJbI;
OKeaHbI U JIb/Jbl AHTaPKTH/IbI;
OKeaHbl.
Papuyc 3emyin paBeH
1000 km
O/IHOM aCTPOHOMHUUECKOMW eJJuHuLIe
5423 km
+ 6371 km
OxkeaHnuecKasi 3eMHasi KOpa Mpe/iCTaB/IeHa C/I0SIMHU:
0CaJJOUHBIN CJIOM, TPaHUTHBIN C/10M, 6a3a/IbTOBBIN C/IOM
0CaJJOUHBIN C/I0H, 6a3a/IbTOBbIN C/IOH, MAHTHSI
+ 0CazIouHbIN C/I0M, 6a3a/IETOBBIM CJ/IOM
0Ca/IOUHBIN CJIOW, MaHTHS, SPO.
MarepukoBas 3eMHasi KOpa npeAcTaB/ieHa C/I0sIMH:
+ 0CafIOUHbIN CJIOM, TPAHUTHBIN CJI0M, 6A3a/TbTOBbIN /IO
0Ca/IOUHbIM CJ10M, 0a3a/IbTOBBINA C/IOM, MAHTHS
0Ca/IOUHBIN CJI0H, 6a3a/IbTOBBIN CJI0K
0Ca/IOUHBIN CJI0M, MaHTHS, SIPO
Kakwue yTBepxaenus He BepHbI
SIIPO B OCHOBHOM COCTOUT U3 >KeJie3a U HUKeJsi
+ 3eMHasi Kopa Hero/[Bi)KHa
110/] 3eMHOM KOpOM, O/IiKe K [IeHTPY 3eMJTH, pacrioyiaraeTcsi MaHTHsT
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TeMIiepaTypa FOpHBIX ITOpPO/, C T/IyOMHOM BO3pacTaeT B cpefiHeM Ha 1 rpagyc Ha Kaxzsie 33 M.
K ocafouHbIM HeOpraHU4YeCKUM OTHOCATCS MOPO/ibI:
M3BECTHSIK

HePTh

Mes

+ I'/IMHa

K 0ca/j0uHbIM 0PraHuYeCKUM OTHOCATCH MOPOAbBI:

+ U3BECTHSIK

MecoK

KaMeHHasl COJib

rJIMHa

Marmaruuyeckue ropHbie opojbl 00pa3yTcs u3:
00JI0MKOB 'OPHBIX TIOPO/] MJTH OCTAaTKOB >KUBBIX OPraHU3MOB
+ OCTBIBILIEH Marmbl

TOPHBIX MOPO/] ¥ OCTAaTKOB JKUBBIX OPraHU3MOB, I0/] BO3ZeliCTBUEM /JlaB/IeHus1 U BbICOKOM TeMIiepa-
TYpbl

MeTaMOphUUYeCKHX ITOPO/|

Camy1o BBICOKYI0 TeMIIepaTypy BellleCTBa UMeeT:

3eMHasi Kopa

+ AApo

BHEIITHSIST MaHTUS

BHYTDEHHSIS MaHTUSI

TeMneparypa si/jpa J0CTHIaeT:

10 000 °C

+ 6 000°C

2 000°C

20°C

C yBe/lMueHHeM BbICOThI HaJl IOBEPXHOCTHI0 3eMJIH TeMIiepaTrypa Bo3/iyXxa Bo3pacTaer:
B Tporiocdepe;

+ cTparocdepe;

Me3ocdepe;

sK30cdepe.

Ha BbicoTe 10 KM Haji NOBEPXHOCTHIO 3eMJ/IH BO3AYX COCTOMT NPeUMYLIeCTBeHHO:
13 yI7IeKMCIOrO ra3a 1 a3ora;

13 BO/IOPO/ia U T'efuisi;

+ 13 a30Ta U KMC/I0pPOoJa;

13 a30Ta ¥ 030Ha.

CocrosiHMe HIDKHero /1051 arMocdepbl B AAHHOM MeCTe B JaHHOe BpeMs Ha3bIBaeTCs:
anpbeso;

+ Toro/ia;

K/IMMar;

Berep

Pacnionioxure ¢jion arMocgepbl, HAYUHHAS C HIDKHET'0
crparocgepa, me3ocdepa, Tporocdepa, 3x30cdepa;

crparocdepa, s3xk3ocdepa, Me3ocdepa, Tporiocdepa;

+ Tporocdepa, crparocdepa, Me3ocdepa, Tepmocdepe;
Tporiocdepa, crparocdepa, Tepmocdepe, Me3ocdepa,;

O30H o0pa3yercs B pe3y/ibTare

WCTIapeHis BO/Ibl

HU3KHX TeMIiepaTyp

pas/ioKeHus1 YI/IeKHC/IOro Tasa
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+ 3JIeKTPUUECKOro pa3psza
Momnyw 3amury Ouocdepbl OT KOCMHYECKHX 3apsDKEHHBIX UYacCTHI[  CO3/iaeT
3eM/IH.

rpaBUTAL[MOHHOE T10J1e
ruzgpocdepa

+ MarHuTocdepa

Tporocdepa

B ocHOBe MeTO/10B omipejie/ieHHsl a0COTIOTHOT0 BO3PAacTa FOPHBIX MOPOJ JIEXKHUT ...
HabmoieHre 3a U3MeHeHUsIMU PO/ICTBEHHBIX OPTaHU3MOB BO BpeMeHH!

M3yueHHe COJiepyKaHusl OKaMeHeJIbIX OCTaHKOB YKUBOTHBIX W/ paCcTeHUU

+ ompe/iesieHHe COOTHOILIEHUS paiMOaKTUBHBIX M30TOIOB, BXO/AIINX B COCTaB MUHEPAsoB
orpeiesieHUe M0C/Iej0BaTe/IbHOCTU 3a/leTaHts C/I0eB B BePTUKAIbHOM pa3pe3e 3eMHOW KOpbl
CoeuHeHHs1 HA OCHOBe KPeMHH npeodsiafanoT B(B0) 3emuin.

ruzipocdhepe

+MaHTUU

BHYTpDEHHEM sifipe

BHeIIIHEeM sifipe

Hbi0TOH BriepBble TeopeTHYeCKH 000CHOBaJ/I mpejrno/iokeHue, uro ¢opma 3em/d COOTBET-
CTBYeT ...

JITUTICOUTY

mapy

MJIOCKOCTH

+reouny

Nudopmaiiuio 0 BHyTpeHHeM CTPOeHHMM IJIaHeThl 3eMJisl Ie0/IoTd U reo()U3UKHU MOJIy4aloT B
OCHOBHOM MYyTéM HU3yUYeHHUH ...

+ MPOLIECCOB TIPOXO0XKEHUS], TIOT/IOLEeHUSI U OTPa)KeHUsT CelCMUUeCKUX BOJTH

JlesiTe/TbHOCTU BYJIKaHOB

BO3pacTa ropHbIX MOPO/, METOJAaMU U30TOMHOW XPOHOJIOTHUH

BO3MYILIeHUI MarHUTHOTO T0JIsi 3eMJIr

O0BbemM NMpecHbIX BOJ COCTABJISAET % rupapocdepsbi

95

50

32

+2

Bosbuiasi yacts B Tponocgepe npuxo uTcsa Ha

YTJIeKUCJIBIN ra3

030H

asoT

KUCTIOPOZ,

HwxHsasa yacTb aTMocdepbl Ha3bIBaeTCA

+ Tporocdepa

rnoHocdepa

ctparocdepa

Me3ocdepa

IIpu KakoMm cojiep)XaHMM KHCI0poja B armMocdepe mpeKpamjarTCcAd OCHOBHbIE MPUPOAHBIE
NnpoLecchl- bIXxaHue, ropeHne, rHueHne

79%

21%

+16%

1%

Hcrounnkom o6pa3oBaHus 030HA AB/IAETCHA
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BOZIA

YT JIeKUCJIBIN ra3

+ KUCI0POJ,

BOZIOPO/,

Y aepxaHue 3HaUMTE/JIbHOM YacTH TenyioBou 3Hepruu CosiHIA y 3eMHOM NMOBEPXHOCTH Ha3bl-
Baercs ...

+ «11apHUKOBBLIM 3¢ (HeKToM»

Pa/IM0aKTUBHBIM 3arpsi3HeHHeM

paspylleHreM 030HOBOT'O CJI0s1

CTUXUIHBIM OeficTBHEM

Ycunenne «napHUKoOBoro 3¢gdekTa» MpoUCXOAUT BC/IeICTBHE YBeTHUEHHUSA BHIOPOCOB ...
+ AVOKCH[a yrjiepoZia U MeTaHa

KHUC/I0PO/ia Y BOJSTHBIX 11apoB

as3oTa U 030Ha

CBUHLIA U CepbI

YreKuc/blii ra3 Bbljie/isieTcs B pe3yJbTare....

+ ropenus

dboTocuHTE3a

vcriapeHust Bjaru

pa3pyllieHrst 030HOBOT'O C/I0s1

TasiHMe Be4HOW Mep3/I0ThI O0yJeT yCyry0/siTb MapHUKOBBIH 3((eKT, TaK KaK U3 OTTasiBIINX
rPYHTOB B atMocdepy OyAyT MoCTynars ...

+ YIJIeKUC/bIi ra3 U MeTaH

dbropuabl

OKCH[IbI Cephbl

OKCH/IbI a30Ta

OCHOBHBIMH HCTOUYHMKAMHU NOCTYIUIeHUs B aTMoc(epy ra3a MeraHa siB/sIlOTCA ...
MyCTBIHU U TIO/TYTTyCTBIHU

JleCHble MacCHBbI

+ OOIOTHUCTBIE PAOHBI

CTerHble palioHbI

Hau6o/1b11asA KOHIIEHTPaKs 030Ha Ha0/I10/jaeTcA B...

Tpornocdepe

+ cTparocdepe

ruzspocdepe

Me3ocdepe

O30HOBBIH C/I0H 3a/iep)XUBaeT NPOHUKHOBEHHE K 3¢MHOU NOBEPXHOCTH. ..
+>KeCTKOr0 yJbTPa(uoIeToBOro U3mydyeHus

MSITKOTO Y/IbTPar0/1IeTOBOrO U3/TyUeHUs!

BU/IMMOU YaCTH CIeKTpa

VMH(paKpacHOro U3/TyyeHUst

@®aKTOpPOM, OrPAaHMYMBAIOILUM BEPXHUH Mpe/ie )Ku3Hu 0uocdepsl, ABIAETCA ...
+ UHTEHCHUBHOe Y/bTpa(roieTOBOe U3/lyueHne

BBICOKasi TeMIieparypa

BBICOKas! BIa)KHOCTh

HU3Kasi TemMriepaTypa

HauboJ/iee onacHbIMHU /i/IA1 Ye/I0BeKa IMOC/IeJCTBUSIMH MCTOILEHUsI 030HOBOTO CJI0S1 SIBJIAIOTCS
TICUXHUYeCKHe OTKIOHeHUsI

0’KOTH KOXKU U TJ1a3

+ paK KO)KU M KaTapakrTa IJa3
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HapyIIeHust MeTabosi3mMa

Kom0OuHanus cyXuXx M MOKPBIX OCAXK/JE€HHI M TMOIJIOMIEHHA KHCIOT U KHC/I0TO00pa3yrmumx
BelllecTB BO/IM3H 3eMHOM NMOBEPXHOCTH WX HAa Hel Ha3bIBAKTCA (eTcs) ...

+ KHMC/JIOTHBIMU OCaJKaMU

NIPOMBIILIJIEHHBIM CMOT'OM

(hoTOXUMHUECKUM CMOTOM

TePMUUYECKON UHBepcren

CokpaiieHue 030HOBOI0 C/10sI IPUBO/JUT K ...

yBeMUeHUI0 MH(PAKpaCHOTO U3/y4YeHus], MTOBBILLIEHHOMY PUCKY TEeIJIOBOTO 11I0Ka PAaCTeHUN U JKU-
BOTHBIX

TMOBBILLIEHUIO TeMIIepaTypbl, YBeIMUEHUIO YPOKaHHOCTH 3epPHOBBIX KY/IbTYD

+ YCWIEHHIO y/IbTPa(QUO/IeTOBOM pajualiiy, NMOBBILLIEHHOMY PUCKY paka KOXKU M KaTapaKThbl I71a3
YCHUJIEHUIO TaMMa-U3/Ty4yeHus, TOBLILIEHHOMY PUCKY MYTal[Wii ¥ TeHeTHUeCKUX 3a00/1eBaHui

Tema: «Makpovup. IIporcxoxaeHyie )x1M3HHM Ha 3evvie»
@DOoHA TeCTOBBIX 3a/JaHUH /I/Ifl TeKYyIllero KOHTPO/1A 3HaHUH 110 TeMe
Bbibepume o0uH gapuaHm omeemad.
Ku3Hb Ha 3emiie 3aponiach MU/JIMAP/I0B JieT Ha3a/|
10
5)
+3,5
1
KoH1uenuu BO3HUKHOBEHHUA XU3HHU IyTeM IIOCTOSIHHOI'0 CaM03apoXKieHHe COOTBeTCTBYeT...
+ )KU3Hb BO3HUKAJIa ¥ BO3HUKaeT HeOJHOKPATHO U3 HEXXUBOI'O BeleCTBa
NOSIB/IeHNe )KU3HY Ha 3eMJie B pe3y/ibTaTe [epeHoca C PYTUX IUIaHeT «3apOJbIllel )XU3HU»
)KM3Hb BO3HMKJIA B ClleLjU(MUeCKUX YCJIOBUSIX JpeBHel 3eM/d B pe3y/bTaTe (PU3UKO-XUMHUECKUX
TIpOLIeCCOB
JKM3Hb eCTb MPOLiecC MOCTeIeHHOr0 MaTepuaIbHOI0 BOILIOLIeHHsl MH(OPMAaLOHHON MaTpHULIbI
Cors1acHO KOHLeNI{UM NTAaHCIIePMMH )XKM3Hb Ha 3emJie BO3HMK/IA IIyTeM ...
JKU3Hb BO3HUKa/IA U BO3HUKAET HEOJHOKPAaTHO U3 He)KHUBOI'O BelllecTBa
+ MOsIB/IeHUE >)KU3HU Ha 3em/ie B pe3y/ibTaTre NepeHoca C APYrux IJIaHeT «3apOo/bliien )KU3HN»
)KM3Hb BO3HMKJIA B ClleLjU(MUeCKHX YCIOBUSIX JpeBHel 3eM/d B pe3y/bTaTe (PU3MKO-XUMHUECKUX
TIpOLIeCCoB
JKM3Hb eCTb MPOLiecC MOCTeIeHHOr0 MaTepuaJIbHOI0 BOILIOLIeHHsI MH(POPMALIMOHHON MaTpULIbI
Cory1acHO KOHIeNI[UH OMOXMMHUYECKOH IBOTIOIMH )KU3Hb Ha 3eM/ie BO3HHMKIIA. ..
JKU3Hb BO3HUKa/Ia U BO3HUKAET HEOJHOKPAaTHO U3 He)KUBOIO BelllecTBa
MOsIB/IeHNe )KU3HY Ha 3eMJie B pe3y/ibTaTe MepeHoca C PYTUX IUIaHeT «3apO/bIlleit )XU3HU»
+ )KM3Hb BO3HUK/JA B CHelM(UUecKux YC/IOBUSX [peBHel 3eMau B pe3ynbTare (DU3MKO-
XUMHYEeCKUX TPOLIeCCOoB
JKM3Hb eCTb MPOLiecC MOCTeNeHHOr0 MaTepuaIbHOI0 BOILIOLIeHHs MHOPMAaLlMOHHOM MaTpHULIbI
Konuenuus o Tom, uro JKu3zHe Ha 3emie ObL1a co3gana Teopuom; TBopen — 3To Bor, Uaesn,
Bbiciimii pa3yM COOTBETCTBYyeT
CTaLMOHAPHOMY COCTOSIHUIO
[OCTOSSHHOMY CaM03apOsK/€HHUI0
+ KpealjyiOHHU3MYy
MaHCIIepMUU
OKcrnepuMeHTa/IbHbIM MOATBEP)XK/IeHHeM psijja Hjed rumnore3bl OMOXHUMHUUECKON IBOJIIOILUH
C/Iy)XKaT onbIThl aMepuKaHCKHUX y4deHbIX. B 1953 r. C.JI. Muniep u I'.K. FOpu 3kcniepumen-
Ta/JIbHO TOJIyYW/IM HEKOTOpPble HU3KOMOJIeKy/IIpHbIe OpraHMuYecKue BellecTBa B BOCCTAHO-
BHUTE/IbHBIX YC/I0BHSAX, IIPONYyCKasA 3/1eKTPHUUYeCcKUe pa3psjbl yepe3 cMeCh ra3oB U IapoB BO-
Abl. B X 3KcniepuMeHTax 0TCYTCTBOBaJ/ TaKOM ras, Kak...
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+ KUCIOpO[,

amMMHaK

MeTaH

BOJIOPO/]

B xo/je XUMHYECKOH IBOJIIOIUH YI/Iepo/ 0b1 0TOOpaH B KauecTBe OCHOBHOTO 3jieMeHTa 0uo-
OpraHHYecKHX MOJIEKYJI W3-3a HA/IMYKsA y Hero psiia 0CO0eHHOCTe, 0/JHON U3 KOTOPBIX SABJIA-
eTcH...

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

+ CrocoOHOCTh aTOMOB COEJJUHATHCS JIPYT C PYTOM C 0Opa3oBaHreM OeCKOHEUHO pPa3HOOOpa3HbIX
CTPYKTYp, B TOM YHCJIe, — BLICOKOMOJIEKY/ISIPHBIX COeAMHeHHM

CIoCOOHOCTh K 00pa30BaHUI0 0COOOT0 THMA XUMHUYECKOUM CBSI3U, KOTOPBIM He CBOWCTBEHEH HU [IIsI
OJTHOT'O IDYTOT'0 3/ieMeHTa IePUOANYeCcKON CUCTeMbI

CIOCOOHOCTh aTOMOB 00pa30BHIBATH MPOYHBIE, TPYHO pa3pbiBaeMble CBSI3U APYT C APYrOM U aro-
MaMH JPYTUX 3JIEMEHTOB

YkaKkuTe 0/JHy U3 0CO0EHHOCTel OpraHH4YecKux OMOMo/IMMEpPOB, KOTOpasi, HAPSIAY C APYTHMMH,
ChIrpasia Ba)KHYIO POJIb B X0/ie MPeA0H0/10ruuecKoi 3BO/TIOLUH.

opraHuyeckve 6uorosiMmMepsl 00/1aZIal0T Ma/iod XMMAYeCKOW aKTUBHOCTBIO, UTO 00ecrieurBaeT Io-
CTOSTHCTBO YCJIOBUM B KJIETKe.

B OpPraHMUecKuX OHOITO/IMMepax aTOMbl CBS3bIBAIOTCS 0COOBIM TUIIOM XUMHUECKOM CBSI3H, KOTOpast
00yc/IOB/IMBaeT UX MHOTOOOpasre U OHMOIOrMUecKyt0 aKkTHBHOCTb.

+ [/11 OpraHuYecKnx OMOTOMMEePOB XapaKTepHO 00pa30BaHKe MPOCTPAHCTBEHHBIX CTPYKTYP, UTO
TI03BOJISIET BLITIOTHATH UM CaMble pa3HOOOpa3Hble Orooruyeckrie (GyHKLIWH.

B OpPraHMuUeCKUX OUOMOMMEepPax BCe CBS3M SIB/ISIOTCSA OUEeHb MPOYHBIMH, UTO U SBUIOCH TTPUUMHOMN
otbopa Jyisi Co3/jaHusI MOJIEKY/IIPHBIX MeXaHU3MOB JKUBBIX CHCTEM.

B nponecce BO3HUKHOBeHHsl )XM3HH Ha 3eM/ie Pa3/IMYalT HECKOJIbKO OCHOBHBIX JTamloB.
IlepBbIii U3 HIHKeHa3BaHHBIX — ...

abuoreHHBIN CHHTE3 MOHOMEPOB OPraHUUeCKHUX ITOJTUMEPOB

TOsIB/IEHHE 030HOBOTO CJIOST

obpa3oBaHue OUOMOIMMEPOB

+ 0Opa3oBaHMe MAaKPOMOJIEKYJI C KaTaTUTUYeCKOH aKTUBHOCTBIO

Bo3HUKHOBeHHe XU3HH Ha 3em/ie U eé Omocepbl ABISAETCA OJHON M3 OCHOBHBIX MPO06/ieM
COBPEMEHHOI0 ecTeCcTBO3HaHMsA. ['UmoTe3a, corjiacHo KOTopoii mpo6,/1eMbl 3ap0XKAeHH )KU3HH
B00OIIe He CYI[eCTBYeT, UTO )KM3Hb HUKOI/Ja He BO3HUKAJIa, a CyIeCTBOBa/Ia Bcerja, Ha3bIBa-
eTCsl TUIOTE30H ...

OMOXUMUYECKOU BOJTFOLIN

KpearoOHUCTCKOU

+ CTallMOHApPHOI'0 COCTOSIHUS

CaMOTIPOM3BOJILHOTO 3aPOXK/[€HUST )KU3HU

I'unoTe3a OMOXMMHUUYECKOW IBOTIOLMH )KU3HHM Ha 3eMJie pa3paboTrana

ApucroTteniem

JI. ITactepom

®panuecko Peau

+ A.M. OnpunsbIM U [x. XongernHoM

B mponecce BO3HHUKHOBEHHs JKM3HM Ha 3emsie Pa3/iMYaldT HECKO/IbKO OCHOBHBIX JITamoB.
IlepBbiii U3 HIKeHA3BaHHBIX 3TANoOB — 3TO ...

KOHIIeHTPUPOBaHHE OPraHUUeCKUX COeJUHeHNH 1 00pa3oBaHre OHUOMOMMEPOB

abuOreHHbBIN CHHTE3 MOHOMEPOB OPraHUUeCKUX BeleCTB

+ 0Opa3oBaHMe MAaKPOMOJIEKYJI C KaTaTMTUYeCKOH aKTUBHOCTBIO

obpa3oBaHue aTMOC(epbl U3 ra30B, KOTOPble MO/ ObI C/TY)KUTh CHIDBEM [IJIi CUHTe3a OpraHhue-
CKUX BeIIeCTB
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COBOKYIIHOCTH OPraHU3MOB Pa3/IMYHBIX BHU/I0OB C/I0XKHOCTH €O BCceMHU (PaKTOpaMH KOHKpeT-
HOH cpejibl X 00UTaHuA 00pa3yer YPOBeHb OpraHU3aIjuM )XUBOl MaTepuH.
+ OMOreoI|eHOTUYEeCKUI

MONY/SLIMOHHO-BUIOBOU

OpraHW3MeHHbIH yPOBEHb

MOJIEKY/ISIPHO-TeHeTUUeCKUN

Cor/s1acHO CMHTeTUYeCKOU TeOpPUM 3BOJIIIUH, 3/IeMeHTapHas eUHHUIIA BOJIIOLIUH — 3TO ...
OTZeNbHBIN BUJI

oTZie/TbHasi 0CO0b KaKoro-mbo Buza

COBOKYITHOCTb BU/IOB Ha OMpe/ie/IeHHOM apeasie

+ OT/Ie/IbHast TIOTTYJISAIMS KaKoro-1ub0 BUza

Mopdosioruueckum oKa3arenbcTBoM 3Bononuu HE aBiasiercs...
TOMOJIOTUYHBIE OpPraHbl

3/1eMeHTapHbIN COCTaB KIETKU )KUBOTHBIX U paCTeHUI

eZIUHbBIN 1JIaH CTPOEHUSI BeDXHUX KOHEUHOCTEeN M/IEKOMUTAIOLIMUX U 3eMHOBO/JHBIX
+ IBYCTOPOHHSS] CAMMETPHUS TeJla XOPJ0BbIX

OMOpPH0/I0THYECKHM JI0Ka3aTebcTBoM 3Bostioiun HE siBisiercs. ..
OuoreHeTUYeCKH 3aKOH

Ha/iure >xabp 1 >kabepHbIX ITieJIel y 3apo/iblilieli Ye/loBeKa U 3eMHOBOJHBIX
+ e[IMHBIN J1aH CTPOEHUs CKeJleTa XOPJ0BbIX

pa3BUTHE BC€X OPraHU3MOB W3 3UTOThI

OMOpH0/I0rHYeCKHUM JJ0Ka3aTeabcTBoM 3Bo nionun HE aBnsercs...
pa3BUTHE BCEX OPraHU3MOB W3 3UTOThI

001 T71aH CTPOeHUS K/IeTKU

TIOBTOPEHUE 3TaroB GuIoreHe3a Ha IMOPUOHATLHOM CTaJUM Pa3BUTHS XOP/OBBIX
+ YHHUBEPCaJbHOCTb TeHETUUECKOr0 KOZia

PypumenTom uenoseka HE saBiasiercs...

YLLHbIE MBILLILbI

arneHJuKC

TpeThbe BEKO

+ nradparma

B me3030iickyro 3py HE npoucxouio cieAyronyx npoieccos...

+ BbIMHMpaHHe MaMOHTOB

pacnpocTpaHeHue MOKPbITOCEMEHHBIX paCTeHUH

BO3HUKHOBEHUE MJIEKOUTAIOIIUX

HCUe3HOBEeHHe [IPeBOBU/HBIX MMallOPOTHUKOB

T. IlIBann, M. lllneiiaen u P. Bupxos chopmyiupoBaiu...

KJIETOYHYIO TUIIOTE3y

+ KJIETOUHYIO TeOPUI0

KJIETOYHbBIW 3aKOH

KJIETOUHYIO 3aKOHOMEPHOCTb

HajBu/0BbIMH YPOBHAMHM OPraHU3aliuy )XUBOW MaTepUH AB/IAIOTCA. ..
KJIETOUHbIN

MOJIEKYJISIPHBIN

+6uocdepHbIit

OpraHHbIN

YKakute Haubo/1ee BBICOKHHA PaHT 0HO/IOrHYeCKOd CHCTEMBI:
MOJIEKYJISIPHBIN

KJ/IETOUHbBIN

OpraHU3MeHHbIU

+ 6uochepHbIi.
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Buocdepa npejcrasisieT co0oii...

KOMII/IEKC BH/IOB, OOUTAIOIIUX HA OTpe/ie/IeHHOW TepPUTOPUHN

+ 000/10UKy 3em/IH, 3ace/IeHHYO )KUBbIMU OpPraHU3MaMU

ruzipocepy, 3acesieHHYIO KMBBIMU OpraHHM3MaMu

nutocdepy, 3aceieHHYIO XUBbIMUA OpraHU3MaMu

B cocTaBe xuBOro BemjectBa 0uocdepsl mpeodiajaeT Takoi XMMHUECKHH /IEMEHT, KaK...
cesieH

mog

+ KHCI0POJ,

ocdop

TKaHeBO#W ypOBeHb OpraHM3alMU >KUBOW MaTepHHU SIB/ISIeTCS 0o/iee KPYMHBIM (BBICOKHM),
yeM...

MOMY/SILIMOHHO-BU/IOBOM

OpraHHbIN

+ KJIeTOUHbIN

OpraHU3MeHHbIU

TKaHeBO# YPOBeHb OPraHU3al[iH KUBOW MaTepPUH ABJISIETCS 00/1iee Me/IKUM (HH3KHM ), YeM...
MONY/SILIMOHHO-BUIOBOM

OpraHHbIN

+ K/JIeTOUYHbIN

OpraHU3MeHHbIU

YKa)KuTe Hanbo/1ee HU3KUM PaHT 0HO/IOTHYeCKOH CHCTeMBbI:

+ MOJIEKY/ISIPDHBIN

KJ/IeTOUHBIN

OpraHU3MeHHbIU

ourochepHbIi

OCHOBHBIM CBOWCTBOM XMBBIX 00beKTOB (0MOCHCTEM) SIB/ISIETCA. ..

JlefieHre TTyTeM MUTO3a

+ CaMOBOCIIPOU3Be/ieHre

T0JI0BOE Pa3MHOKeHHe

JlefieHue ryteM Melio3a

B cocraBe XUBOT0 BeljecTBa 6uocdepbl mpeod/1afial0T TaKHe XUMHUUYECKHE 3/IeMeHThI, KaK...
cepa

KPeMHUMN

+ KHCI0PO/,

docdop

O eAMHCTBE OPraHNYeCKOro MUpPa CBHAETE/TIHCTBYET. ..

B3alMOCBSI3b OPTaHKU3MOB U CPe/IbI

NpUcrocob/1eHHOCTb OPraHK3MOB K cpejie

KpPYrOBOPOT BeIl|eCTB

+ KJIeTOYHOe CTPOeHHe OPraHu3MOB

CTpoeHue U MPOLECCHI KU3HEAeATe/ILHOCTH B OpPraHax M CcTeMax OPpraHOB PacTeHHH U XKu-
BOTHBIX M3y4yaeT 0Mo/ioruyecKas HayKa Ha YPOBHE OpraHu3alMy XUBOW MPHPO-
JIbI.

MOMY/ISILIMOHHO-BU/IOBOM

+ OpraHM3MeHHOM

6uocdepHoM

OMOLIEHOTUUECKOM

JKuBble OpraHu3Mbl NMPe/ICTaB/ISIIOT CO00# CUCTEMBI. ..

+ OTKpPBITbIE

3aKpbIThIE
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HeYTIOpsiI0UeHHbIe
HeopraHu30BaHHbIE

Hayka, n3yuaromniasi HCKornaeMbie OPraHU3Mbl, YC/I0BUA MX KH3HU U 3aX0POHEHHs, Ha3bIBaeT-
cA ...

+ MaJIeOHTO/IOTUeN

apxeosioruei

reojioruen

aHTporiooryuei

AOuoreHHOe BO3HUKHOBEHHE OHO/IOTMYECKHMX MOHOMEpPOB, 00pa3oBaHHe OHO/IOrMYECKHUX I0-
uMepoB, ¢opMupoBaHHe MeMOPAHHBIX CTPYKTYP U NOsIB/IEHHe MEePBUYHBIX OPraHU3MOB —
OCHOBHBIE T10/I0)KeHUS TeOpPHH ...

+ OMOXMMMUECKOM BOTFOLIUU

NaHCTIepMUr

CaMOTIPOU3BOJILHOTO 3apPOXKAeHHUs KU3HU

CTALIMOHAPHOT'O COCTOSTHUS

DaKkTOp MUKPO3BO/IIOI[UH, KOTOPbIH 3aK/IH04YaeTcs B NMEepHOJUYeCKHUX HN3MEHEeHHUsIX KoJinue-
CTBA 0Co0eii B MOMY/IALIMHA MO/ BO3AEHCTBHEM BHEIIHUX YC/IOBHHi, — 3TO...

+TIOMy/ISALIMOHHbIE BOTHBI

MYTAaLMOHHBIN MPOLIeCC

MUrpaLus

W30/ISLUsT

IIpegkaMu coBpeMeHHbBIX 3eMHOBOJHBIX ObLIH ...

+KUCTeTépbie pPhIObI

crerotiedasnbl

JTBOSIKO/IBIIIIAIIE PBIObBI

Opaxuno3aBpbl

COBOKYITHOCTb T'€HOB, COZIEPKAIIMXCS B 0JJUHAPHOM Ha0ope XpOMOCOM >XHBOTHOW W/IM pac-
TUTEJIbHOM KJ/IETKH, HOCUT Ha3BaHHUe ...

reHoM

+ reHoTuUIn

reHO(OH/

reH

JKuBble OpraHu3Mbl, CO3JA0INMe NMePBUYHOE OPraHNUYeCcKoe BeIeCTBO U3 HeOPraHU4ecKoro,
Ha3bIBAKOTCA ...

+ NpoayLeHTaMU

KOHCYMEeHTaMH

pefylieHTaMu

¢dbuTodaramu

I'a3oBas GyHKIMS )KMBOT0 BelecTBa B Ouocdepe 00yc10B/IeHa ClIOCOOHOCTHIO OPraHU3MOB. ..
+ TOTJIONIATh Y BBIJIE/STh KUCIOPOZ, YTIeKUC/IbIH ra3

HaKarJIuBaTh pa3/IMuHbIe BellecTBa

obecrieurBaTh TIOTOKU SHEPTUU

pa3pyiiath ¥ nepepabaTbiBaTh OpraHU4eckre OCTaTKH

JloKa3aTe/bCTBAa MPOUCXO0KACHHS Ye/I0BEKa OT 00e3bAHbI PUBO/IUT ...

+OMOXUMUS

9K0JIOTHUs

HCTOpHSI

penurus

IToTepsi JHepruu NMpH nepexojax B 3KOCHCTEMe OT HH)KHEro TPo(huuecKoro ypoBHs K BepXx-
HeMy 00yC/IOBJIeHA...

+ BTOpPBIM Ha4ya/IOM TePMOJUHAMUKH
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MepBbIM HAayajIoM TePMOJMHAMUKU
TIPUHLIUTIOM KBUBAJIEHTHOCTH

TIPUHILIATIOM JIOTIOJTHUTETbHOCTH

OpraHu3Mbl, y4acTByHWIIHe B BbIBeJIeHHH BelleCTB U3 0M0/IOrHYeCcKOro KPyroBopora M OT-
JIO)KeHUH MX 3a/Ie)Ked B 3eMHOHU Kope, — 3TO...

+ MUKpPOOPTraHU3MbI

JKUBOTHBIE

rpyobBI

pacTeHust

dakTopaMH AAPBUHOBCKOI'0 MeéXaHHU3Ma BOJIIOIUH ABJISIIOTCA ...

+ eCcTeCTBeHHBIN 0TOOP

TIOMYJ/ISILIUOHHBIE BOJTHBI

W30JISILIHST

W3MEeHYHBOCTb

CHHTeTHYeCKasi TeOPHs IBO/IIOLUH YTBEeP)KAAeT, UTo ...

+ (hakTOpamMu 3BOJIIOL[UH SIBISIFOTCS €CTeCTBeHHbIN 0TOOP, MYTALIMOHHBIN TIPOLIeCC, TMOMYJISI[UOH-
HbI€ BOJTHBI, U30JISLIUS

HaWMeHbIIlasi CTPYKTYpHasi eJUHULIA IBOJTFOLIUM KUBOT'O — 0CO0b

9BOJTIOL[UST HeoOpaTUMa

HOBBIE BU/[bI 00pa3yrOTCs BHE [elCTBUS eCTeCTBeHHOro 0Tbopa

YKaKuTe BepHbIe yTBep)K/eHHs, Kacalolyecsi CTa0WIN3HpYoIero oréopa

dopma otbopa, CrOCOOCTBYIOIIAsl MOSIBJIEHHWIO HOBOTO TIPM3HAKA, COOTBETCTBYIOIIETO W3MeEHHB-
IIIMMCST YCJTOBUSIM BHEIITHEH Cpejibl

dopma otbopa, GmarompusATcTByloOiass Oosee yeM OfHOMY (DEHOTHUIY W AeMCTBYIOLasi TPOTHB
CPeIHUX, TIPOMEXKYTOUHBIX (hPOPM.

+ MPerMYyIL[eCTBO B pa3MHOKEeHUH UMEIOT 0COOM CO CpeJHUM 3HaueHHeM MpH3HakKa.

¢dopma oTOopa, oXpaHsOIas ¥ YCUIMBAIOLIAs TIPU3HAK, YCTPAHSIONIAs OT Pa3MHOXKEHUsI BCe 0CO-
01, KOTOpbIe YKJIOHSIOTCS B TY WM JIPYTYIO CTOPOHY OT CJIOKUBIIIEHCS HOPMBI.

OBO/IIOIUOHHBINA (AKTOpP, MPUBOAAIME K H3MeHeHHI reHodoHJa mony/asiuH, — 3TO
H3MEeHYHBOCTD.

MO TUbUKAI[MOHHAS

dheHOTUTIMUECKAS

+ MyTal[MOHHAas

KOMOMHATUBHas

XuMHueckKoe coeJUHeHHUeE, AB/IAIOLIeeCs] MePBHYHBbIM HOCUTe/IeM reHeTHYecKoH nHdopmanuu
y 00/IbIIMHCTBA OPraHU3MOB, — 3TO ...

PHK

Oeok

TPUILIET HYK/IEOTH/I0B

+ JHK

Ykaxute (paKTbl, [J0Ka3bIBalOIUe CYI[eCTBOBAaHHE [eHOB:

CoCcoOHOCTE MPOsiB/IeHUs B (heHOTHTIe

CyILleCTBOBaHHE OTPOMHOI0 pa3Hoo0pa3us e

MHOroo6pasue KUBOT0 MUpa Ha 3eMJie

+ BO3MO’KHOCTb BbiZIeJieHUsI U UCKYCCTBEHHOTO CHHTe3a I'eHOB C MOC/IeAYIOIIMM KOHCTPYUPOBaHU-
eM (YHKLIMOHUDYIOIIUX CUCTEM

V3MeHUYMBOCTb NMPU3HAKa, HOCALASA MPUCIOCOOUTE/TBHBIA XapaKTep K YC/I0BUSM CpeJbl U He
COXPaHSIIONIIAsCS B MOC/IeYIOLINX MOKO/IEHUSIX, IB/IAETCH ...

reHOTUTTNYeCKOM

MYTaLMOHHOU

Hac/aeayeMoi
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+ (heHOTUTTYEeCKOU

M3MeHeHMsI opraHu3Ma, HOCAIMe BHe3aNHbId M YCTONYMBBIA XapaKTep, sIBJIAITCA ...
(heHOTUTTHUECKUMU

HeHac/1eJCTBeHHbIMU

MOAU(PUKAI[MOHHBIMU

+ MyTalLjMuOHHbIMU

JIBHDKyIIIeH CHJION MOTOKOB BellleCTBa M SHepruu B 0uocdepe sAB/IsieTcs .. ..

+ nznyuenve CosHIa

eCcTeCTBeHHasl PaIMOAaKTUBHOCTb U 37IeKTPOMarHUTHOe Iosie 3emMIv

JlesiTeIbHOCTh MPO/IYLIEHTOB

5HEeprust BbICOKOMOJIEKYJ/ISIPHBIX OPraHUUeCKUX COeUHEeHUN

M3meHeHHe MPUPOAHON Cpejbl MO/ BANMsSHHEM /leSiTe/IbHOCTH Ue/ioBeKa, OTpaXkaroieecss Ha
(yHKLIMOHMPOBAHUM KOCUCTEMBI, CBSI3aHO C (hakTopoM...

OrpaHUYMBAIOLUM

OUOoIOrYeCKUM

+ aHTpPOIIOr€HHBIM

abMOTUUYECKUM

OJieHH B TYH/IPOBOM 3K0CcHCTeMe SIBJIAIOTCA ...

+ KOHCYMeHTaMH I1epBOro rnopszaka

pezylieHTaMu

NpoAyLIeHTaMu1

KOHCYMEeHTaMU BTOPOT0 Mopsi/iKa

Ilapa opraHu3moB, B KOTOPOH OCYIeCTB/IAIOTCA OTHOLIIEHUS TUIIA HeMTpa/iu3Ma, — 3TO ...
+ j1och U Genka

KJlell] U cobaka

yesioBeK U BUPYC reprieca

0JIeHb U BOJIK

ITouBeHHbIe KJIeIfd, MPUKPENUBIIUCH K TeJ/y TeIJIOKPOBHOT0 )XUBOTHOI'0, BCTYNAKT BO B3a-
MMOOTHOIIIEHHUH] ...

XUILHAYEeCTBa

HelTpaau3Ma

+ rapasuTusMa

cuMbmo3a

YkaxuTe BepHOe yTBep)K/eHHe, Kacaliieecsi 0MOreHHOW MUTPaLiiy aTOMOB.

B XO/le MUTPaLiUM UJIeT 3arpsi3HeHNe OKPY>Karolllel CpeJibl.

B MUTPAL[MU YYaCTBYIOT TOJILKO TS’Ke/Ible U30TOIbI 3/IEMEHTOB.

+ MUrpaLysi OCyLIeCTB/ISIeTCSl B IPOLieCcax pocTa U pa3MHOKeHHsI OpraHU3MOB.

B X0/le MUTPaLIUM OHU XUMUUeCKUe 3/ieMeHThI TIPeBpalllaloTCs B IpyTHe.

YkaxuTe BepHOe yTBep)K/|eHUe, Kacaroleecsi 0MOreHHONH MUIPaLiiy aTOMOB.

+ MUTpAI|si aTOMOB TIPOMCXOJUT TIPU TIepeMelleHUH OMOMacChl B MUIIIEBbIX 1[eTIsIX.

B XO/le MUTPaLiuM OJHU XMMHUYeCKHe 3/1eMeHThI [IPeBpalllaloTCs B Jpyrye.

B XO7Ie BOJIFOI[UM CKOPOCTh OMOTeHHOM MUTPAIA aTOMOB YMEHBIIIaeTCs.

B XO/le MUT'PaLiUU MPOUCXOUT 3arpsi3HeHUe aTMOC(epbl BOJ, U IMOYBBIL.

Buocdepa — c/10)KHast 10 COCTaBY, CTPOEHHIO M OPraHM30BaHHOCTH 000/10uka 3evsn. OpHa U3
COCTaBHBIX YacTel 6uocdepnl — KOCHOE BeleCcTBO, K KOTOPOMY OTHOCATCA ....
W3BEeCTHSIKH, CJIaHIb

+ TOpHbIe MOPO/Ibl, METEOPUThI

TOUBBI, 3eMHbIe BO/IbI

JKUBOTHBIE, paCTeHUS

I'eosiornueckasi akTUBHOCTD )XKHBOT'0 Bell[eCTBA MPOSIB/ISIETCA B €ro reoXuMuuecKnux (pyHKI[H-
six. [lecrpykTuBHasa GyHKIuA obecrneyuBaer ...



28

nipeoOpa3oBaHue COJTHEYHOU SHEPruM B TIpoLiecce POTOCHHTe3a

+ paspylileHHe U riepepaboTKy OpraHuuecKrux OCTaHKOB

HaKOTJIEHHe OTpe/Ie/IeHHbIX XUMHUUECKUX 37IEMEHTOB U UX COeIMHEeHUH

obpa3oBaHHe FOPHBIX TIOPO/

I'eo/iornueckasi akTUBHOCTh JKHBOT'0 BeIl[eCTBA NMPOSIB/ISIETCS B €ro0 re0XUHMHUYeCKHX (PyHKI[H-
sIX. JHepreTuyeckas (pyHKIUsI )KMBOT'0 NMPOSIB/ISIeTCS B mporiecce ...

+ doToCuHTE3a

HaKOTIeHUs Kesle300aKTeprsMu >kere3a

o0pa3oBaHUs U3BECTHSIKOB

riepeMelLeHus1 OpraHMueckKuX BelrlecTB

C BO3HMKHOBEHHEM Ye/I0BeKa KaK COLMA/IGHOr0 CyIecTBa BO/IIOIUOHHbIE (aKTOPHI MoCcTe-
MEeHHO 0C/1a0/IAI0T CBOe BO3/IeiiCTBHE, 32 HCK/TIOUEHHEM ...

W30JIALUN

JU3PYNTUBHOTO 0TOOpa

+ MyTaLIMOHHOTO TIpoLiecca

cTabuin3upyroiero orbopa

COLMAIbHO-KY/IbTYPHAsT 9BOJTIOLIUST HAaC/IeIyeTCsI LieJieHaripaBIeHHO uepe3 o0yueHne

K/1r0ueBy10 po/ib B 3BOJIIOLHH Ye/I0BeKa ChIrPa/id TaKue 0uosioruyeckue pakTopsbl Kax ... .
PENVENE

MIPSIMOX OXK/IeHHe

+ pa3BUTHE rOJIOBHOTO MO3Ta

XUL[HUYECTBO

JK0/I0OTHUeCKUMH TMOC/1eJCTBUAMM HeoTUTUYeCcKoH peBosonuu (8 — 10 TeicsiyesieTue 0 H.3.)
SIBJISIIOTCA ...

TeXHOTeHHbIE BBIOPOCKHI B aTMOChepy

XVUMUYECKoe 3arpsisHeHre TH[POoChepsI

OIyCThIHMBAaHWE OOIIMPHBIX TEPPUTOPHIA

+ COKpalljeH/e BUI0BOT0 Pa3HO00Opa3usi )KUBBIX OPraHU3MOB

Tema 6 «IIpUHLUNIBI CAMMETPHH, 3aKOHbI COXPaHeHMI»
Bonpocki cobeceJoBaHNA 10 TeMe
[Monstre sHepruun. Knaccudukaiys sHeprun. KauectBo sHeprum.
[TepBbIii 3aKOH TePMOJAUHAMUKU.
Bropoli 3aK0H TepMOJMHAMUKH. DHTPOMUSI.
[ToTOK 3HEpruM B OMOOrMUECKMX CUCTeMaX. IIpaBHIo KOIOrMUeCKOH MUpaMU/IbL.
[MToHsiTHe cucTeM. 3aMKHYThIe, 3aKPbIThIe, OTKPBIThIE, OMOIOTHYeCKHe CUCTEMBI.
Crtpoenue aToMa. XUMUUeCKUH 371eMeHT. XUMUUeCKoe CoeJuHeHre, XMMUUecKasl CBSI3b.
OBOJTIOI[MOHHAS XUMUS - 0TOOP XUMHUECKUX 7IEMEHTOB BO BcesieHHOM.
CuMMeTpusi U aCHMMETPUS B IPUPOJHBIX CUCTeMaX. XUPaJIbHOCTb.

PN AWN

Tema: «MukpoMup»

@®oH/| TECTOBBIX 3aJJaHUH /I/If1 TEKYII[ero KOHTPOJIsl 3HAHUH 110 Teme

Bbibepume o0uH eapuaHm omeemad.

KBapku — 3710:

KOCMHUYEeCKHe TeJla C U30bITOUHBIM PEHTTeHOBCKUM H3/TyueHreM

+ 3/1leMeHTapHbIe YaCTULIbI C APOOHBIM 3apsijOM

XUMHUYeCKHe KaTaJu3aToOpbl HOBOI'O MTOKOJIEHUs

Yacrunpl, 00/1afar01pe 0JMHAKOBBIMH XapaKTePUCTHKaMH, HO MMeIOIIe MPOTHBOIMO/I0KHbIe
3HAKM 3apsA/i0B, Ha3bIBAlOTCH

+ aHTUYaCTULIAMH



3/IeMeHTapHbIMU
BUPTYabHBIMHU

byHAaMeHTaTbHBIMU

CwibHOe B3aMMO/IeliCTBHe 00eCIieurBaeT. ..

+ CBSI3b HYKJIOHOB B SifIpe

XUMHUYECKHe TTPeBpall[eHus BeIleCTB

pacrazi 371eMeHTapHbIX YaCTHII.

K cocTaBHBIM 3/1eMeHTapHBIM YaCTUIIAM OTHOCATCS
+ MPOTOH

3JIEKTPOH

HEUTPUHO

dboToH

YacTunbl, KOTOPbIe He HMEIOT MacChl MOKOS U ABM)KYTCS CO CKOPOCThIO CBeTa
+ (hoTOHBI

TIPOTOHBI

HeUTPOHBI

3JIEKTPOH

ITepeHOCUMKaMH CHJIBHOTO B3aUMO/IEHCTBUSA SAB/IAIOTCS
(hOTOHBI

I'PaBUTOHBI

+ I'JTFOOHBI

Bo3oHbI

VICTOYHHKOM rPaBUTAIHOHHOT0 B3aMMOJEHCTBHS AB/IAECTCA
+ Macca

3/IEKTPUUECKH 3apSHKEHHBIE YaCTHLIbI

3/IeMeHTapHbIe YaCTHUI]bI

YaCTHIIbI, BXO/SAIIME B COCTAB si/ipa

M CTOUYHMKOM 3/IEKTPOMAarHMTHOI0 B3aUMO/IeHCTBUS SIB/ISIETCA
Macca

+ 3JIEKTPUYECKH 3apsDKEHHBIE YaCTHI[bI

3/IeMEeHTapHbIE YaCTHUI[bI

YaCTHULIbI, BXO/SIIHE B COCTaB sifipa

VICTOYHHKOM CH/IBHOT'0 B3aMMOJEHCTBHS SAB/ISIETCS
+ Macca

3/IEKTPUYECKH 3apSHKEHHBIE YaCTHLIbI

3/IeMeHTapHbIe YaCTHUIbI

+ YaCTHULIbI, BXOZSII[HE B COCTaB siipa

M cTOUHMKOM C/1a00r0 B3aMMOJAEHCTBHSA AB/IACTCS
Macca

3/IEKTPUYECKH 3apSDKEHHBIE YaCTHILIbI

+ 3/1leMeHTapHbIe YaCTHLIbI

YaCTHIIbI, BXOSAIIME B COCTAB si/[pa

Kakoe B3anmopeiicTBHe Han0o1ee ciadoe

CUJTbHOE

+ 3/IeKTPOMarHUTHOE

caboe

IPaBUTAL[IOHHOE

Cnaboe B3auMo/jelicTBHe 00eCIieuiBaeT

CBf13b HYKJIOHOB B sIIpe

B3aMMHOE TIPUTSDKEHHE TF0ObIX MaTepHaIbHBIX 00BEKTOB

+ pacriaji 37ieMeHTapHbIX YaCTHI]
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oripeZie/nisieT CTpoeHue Bcelt BeeneHHoM

AHTHYACTHULIA YTEKTPOHA
0030HBI

+ O3UTPOH

3JIeKTPOH

JIETTTOH

YacTuupl ¢ HyJ/IeBbIM 3apsiioM

5/1eKTPOHBI
+ HEUTPUHO
TIO3UTPOHBI
KBapK1

O/IeKTPOH U MO3UTPOH MPH CTO/IKHOBEHHH NMpPeBPalialoTCs

MIPOTOH
HeWUTpOH
HEUTPUHO
+ 2 poToHa

HpI/I CTO/JIKHOBEHMH YaCTHUIbI U dHTHYACTHUILbI IPOUCXO0OAUT

+ aHHUTUIALUA
AHTHUCTOTHALUA
AHTPOIIOJIALIUSA

AHHUCTOTHALUA

YeM 0T/ IMUAIOTCS YdCTHUIbI 1 dHTHYACTHIbI
MdCChI pa3Hble, 3apdabl OAWMHAKOBLIE

M MacCChbI, Y 3dpAbl OOWMHAKOBbIE

+ MacChl OJHMHAKOBLIE, 3apsibl pa3HbIE

Y Macchl, Y 3apsifibl pa3Hbie

KakuM HeoObIYHBIM CBOVCTBOM 00,/13/]al0 KBapKH

OTCYTCTBHEM 3apsijia
Ha/TMuueM 3apsizia

+ Ha/IMureM JpoOHOro 3apsija

OTCYTCTBHEM MdCChI

Kaxkue YaCTHUIbI OTHOCATCA K JIelITOHaAM

+ 3JIEKTPOH
TIPOTOH
HEeUTPOHBI
HEUTPUHO

Kakue 3JIEMEHTdPHDbIE YaCTHUILbI HE OTHOCATCA K a/IPOHAM....

+ HYKJ/IOHBI
MPOTOHB;

HEUTPOHBI;
3/IEKTPOHBI

30

®dyH/JaMeHTa/TbHbIMH YaCTULIAMH (COCTOSIIIUMHU U3 APYTHX YaCTHI]) Bell[eCTBa AB/IAIOTCA ...

KBapKU
+ MPOTOHBI
HENTPOHBI

a/IpOHBI

Tabnwmita 4— Kpurtepuu oljeHKH c)OPMHUPOBAaHHOCTH KOMITETEHIIUH

KO,Z[ N HaAMMeHOBdHHe
WHAWKATOPa AOCTH>KEHWA
KOMIIeTeHLINHr (‘-IaCTI/I

Kputepuu onjeHrBaHusi CPOPMHUPOBAHHOCTU KOMITeTEHLIUM (YacTU
KOMIIeTEeHI1H)

Ha 6a30BOM YPOBHE ‘ Hda IMOBBIIIEHHOM YPOBHE




KOMITeTEeHI1H) COOTBETCTBYET OL|€HKe | COOTBETCTBYET COOTBETCTBYET
«yZOBJIETBOPUTEIBHO» | OL[€HKE «XOPOIIIO» | OLIEHKEe «OT/IAYHO»
50-64% ot Makcu- | 65-85% ot mMak- | 86-100% oT Mak-
MaJibHOro Oasa CcHUMaJIbHOTO Oaia | cuMaibHOro Oasia
3HaThb Metogonoruue- | ITokasan 3HaHue oc- | [Tokasan mnosHoe | [Tokasanm — BcecTo-
CKWe TPUHLIUIBLI COBpe- | HOBHOTO  IIpOrpamMM- | 3HaHUe Tpo- | pOHHee, CHUCTeMa-
MEHHOrO0  eCTeCTBO3HAa- | HOro Marepuarna. rPaMMHOTO MaTe- | THUeCKoe W TJybo-

HUsA, TpobiemMbl U pe-
3y/bTaThl HWCC/Ie0BaHUMN
B 00/1aCTU eCTeCTBeHHBIX

HayK;
YPOBHU OpraHusalnuu
MaTepuaabHbIX CUCTEM;

JBOJIIOLIMI0 HAa XUMHUe-
CKOM U OHOJIOrHUeCKOM
YPOBHSIX

Ymerts: ¢hopmupoBaTh
rpeJicTaB/ieHe O ecTe-
CTBEHHOHAyyHOW  Kap-
THHE MHpa KakK r100ajib-
HOM MOZie/id TIPUPO/IbI.

- 00OCHOBBLIBaTH Teope-
TUUEeCKYl0 U TIpaKTUue-
CKYI0 3HAUMMOCTb TIONY-
YeHHbIX pe3y/IbTaToB;
Bnapets: —HaBbIKaMH
dbyHjaMeHTa/IbHbIX ~ 3Ha-
HUM O MPUPOJle U Ha UX
OCHOBe 0osiee [€TajbHO
W3yuaTh CITel[Ha/Iu3UpO-
BaHHbIe JTUCIUTUTAHBI
NMpoGUIBLHON  MO/JTOTOB-
KU;

—MeTOo/laMU OLIeHKH TIpH-
POAHBIX U COIL[HMATIbHO-
X03MCTBEHHBIX  (haKTO-
poB B pa3BuTuM 0osie3-
Hel JKUBOTHBIX;

— abCTpakTHBIM MBIIIITe-
HUeM, aHa/M30M, CHHTe-
30M, TPUMEHUTE/NILHO K
COBPEMEHHOMY eCTeCTBO-
3HaHUIO.

3HaeT ypOBHU OpraHu-
3alid MaTepHuabHbIX
CUCTeM, CBOICTBa Me-
ramvpa, Makpomupa u
MUKDOMUpPA, 3IBOJIO-
LU0 XUMUUECKHUX
3/IEMEeHTOB W OHosio-
TMUeCKUX CUCTeM, HO
HCIIbIThIBAeT
3aTpyAHeHUs rnpu
OLleHKe PO/ Hay4HbIX
WCCeIoBaHUM B ecTe-
CTBO3HaAHUM.

IIpu otBeTax poryc-
KaeT  TOrPeLIHOCTH,
HWCKa)KeHUsI  Jioruue-
CKOM TI0C/Ie[[OBaTe/lb-
HOCTU  M3/1araeMoro
MaTepuasa, HeTOUHYIO
apryMeHTaIuio Teope-
TUUECKUX T0JIOXKEHUU
Kypca

puana.

IIo cymectBy, OT-
BeyaeT Ha I0CTaB-
JIeHHbIe BOIIPOCHI,
TBepJ0 YCBOWJI
MpOrpaMMHBII
MaTepuaa IO Te-
MaM MOJy/s, rpa-

MOTHO  HW3/1araer
ero 06e3 cyie-
CTBEHHBIX  OILIK-

00K, C HeOOJIbIIN-
MU TIOTPEIITHOCTSI-
MH, TIPUBOIUT
(hopMyMpoBKU
onpejieleHUN, HO
JIOTTyCKaeT HeTOouY-
HOCTU TIpH aHaJIU-
3e uH(popMaluH,
BaZieeT OOImUMH
HaBbIKAMH  OTITU-
Ma/IbHOTO  pelile-
HUSL 3aJau C ydJe-
TOM COBpEMeHHBIX
KOHIIEMUN  ecTe-
CTBO3HAHWUSI.

KOe 3HaHue TIIpo-
rpaMMHOTO  Mare-
puana, NpHUHHAMAEeT
aKTUBHOE yyacTue
B XO/le TIPOBeJieHUsI
3aHSATUM, TIPaBU/Ib-
HO OTBevyaeT Ha
MOCTaB/iIeHHbIE BO-
TIPOCHI, YCBOUII
MaTepual B TOJ-
HOM 0OBeEMe U CBO-
00HO OpUEHTUPY-
eTcsl TI0 TeMaM Mo-
Jy7sl, yMeeT BepHO,
apryMeHTHUPOBaHO
U SICHO W3/1araTh
MaTtepuan TIpU pe-
[IeHUU CUTYaL[MOH-
HBbIX 3ajay. Biage-
er

HaBbIKaMu TpHUMe-
HeHUsI 3aKOHOB
TIPUPO/IbI

B TMpodeccruoHab-
HOW [JlesiTeNTbHOCTH,
TPaBWILHO OTBeua-
eT Ha TIIoCTaBJieH-
HbIe BOTTPOCKI

Tembl pedepaToB

3aciyru Apxumeza

cuArWNE

ApucToTenb KaK OJWH U3 OCHOBaTeseld OMOIOrHUecKnx HayK

KoHuenumu reorjeHTprdeckou cucremsl Mupo3ganus K. Iltonemes
Pa3Butre ecrecTBo3HaHUs1 B PUMCKOM uMIiepun.

ABWUIIEHHA — MPeJCTaBUTe/Ib BOCTOUHOIO apUCTOTE/M3Ma

Owmap XasiM — yueHbli, MbICJIUTE/Ib U O3T.
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Yuenslii s3HUMKNONIEAUCT JleoHapao fa Bunun
l'emuoneHTprueckas kaptuHa Mupo3ganus Hukonas KorepHuka
bor u Bcenennas — "bim3Helisl OpaTths” (KocMosiorus [1.BpyHo)

. 3akoHbI ABWKeHwUs 11aHeT MoranHa Kensiepa.
. OcHoBaresnb 3KcriepuMeHTanbHON usuku I'. [Namneit
. Cosparenb TeOpeTUUYECKHMX OCHOB MeXaHUKU U acTpoHoMur V1. HeroTOH

Samonz ["aneld — acTpOHOM — MPOBHUJEL].

. MuieuHsIil MyCcTh — 3TO 3Be3HbIM AUCK (BunbsMm ['epiiienn)
. CospaTtenb TeOpUY OTHOCUTE/ILHOCTH — A. DUHIITENH
. Konuenuu A.A. ®puMaH 0 HecTal[MOHapHOUW BceneHHOM.

OaBuH Xab66s1. KoHienmu paciupsitorrielicss BeeneHHOMH

. Konuenuuu Tpanchopmusma

. Konuernuuu karactpodusma

. Konuenuuu ynudopmusma

. KoHueniuu sBoJIIOIIMOHKA3MA

. I'eHeTnKa Hayka HacTosiIIero u Oyayiiero.

. Benukue OTKpBITUS B TeHETUKE.

. TIpuumHbI CTUXUHHBIX OecTBUM. VX K1accubuKaiys

. .. MeHnpenees — co3zaresib NepUOAUYECKOr0 3aKOHa.

. IIpobGsiembl ¥ TepCIrieKTUBBI COBPEMEHHOW XUMUU

. Knaccudukarus aBapuii, kKatactpod, CTUXUAHBIX Oe/[CTBUH.
. MeToppl 3a1[uThl HaceIeHHUs TIPY CTUXUMHBIX Oe/[CTBUSIX.

. 3aiuTa Npor3BOACTBEHHOTO MIepCOHa/Ia OT OTPAB/IeHUs] XUMUUYeCKHMU BellleCTBaMU
. OcHOBHBI€ TIOHATHS sIIepHOM (DH3UKHU.

. KoHuenuuu 3aiurhl HacesieHust TIpU siZIEpHOM yrpose.

Ba3oBrii YPOBE€Hb C(i)OpMI/IpOBaHHOCTI/I KOMIIeTeHI1H, COOTBeTCTBy}OH_[Hf/JI OLIeHKe «yZoBJie-

TBOPUTE/IbHO», CUMTAETCS IOCTUTHYTHIM, €C/TU CTYAEHT M0 UTOTraM MOJATOTOBKH M 3alUThI KypCO-
BOM paboTel HabupaeT ot 50 70 64 6ansIoB, MOBBIIIEHHBIM YPOBEHb CUUTAETCS JOCTUTHYTBIM, €C/TH
cTyzeHT Habupaet ot 65 10 100 6ansioB, IpY 3TOM OIleHKe «XOPOIII0» COOTBETCTBYeT 65-85 6asos,
OLIeHKe «OT/IMUHO» 86-100 OasioB.

3 OIIPEJE/IEHUE PE3YJ/IBTATA
ITPOMEXYTOYHOM ATTECTAIITUU
dopmMa NpoMeXKyTOUHOM aTTecTal[|uu 10 JUCLIUTIIMHEe
Cemectp Ne . (Mogyns I, Moayns II) /3auet; 3auer
OLEHOYHbBIE MATEPUAJIBI 1 CPEJICTBA /151 IPOBEPKI
C®OPMUPOBAHHOCTU KOMITETEHITUM
YK -2 Crioco6eH yripaB/isiTb POEKTOM Ha BCeX Tarax ero >KM3HeHHOro LUKJIa
[Tpumepsl 3aaHui
3afaHuA OTKPBITOr0 THIIA
gapuaHm 3adaHus 1
JonoaHume
K ecTecTBeHHBIM OTHOCSITCS Ce[yIOLIe HayKu:
[TpaBu/bHLIN OTBeT: (H3MKa, XUMHSs1, OHUOJIOTHST
gapuaHm 3adaHus 2
JonoaHume
17151 ecTeCTBEHHBIX HayK XapaKTepHa
[TpaBU/IbHBIN OTBET: BLICOKasi CTereHb 00beKTHBHOCTH U [JOCTOBEPHOCTH
gapuaHm 3adaHus 3
Jlaiime pa3eepHymblii omeem Ha 6onpoc
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UTo Takoe «KOHILEMLUN»?

[TpaBU/IBbHBIN OTBET: 3TO Crocob MOHWMaHUs, CUCTeMa B3IVISIZIOB Ha pa3/iMuHble SIBJIEHUS B
o011ecTBe, B IPUPO/ie WK BeyIUi 3aMbICe/, OCHOBHAsI TOUKA 3PEeHHsI.

eapuaHm 3adaHus 4

Honoanume

HayuHoe mo3HaHue rpe/cTaB/isieT co00i crcTeMy, KOTOpast UMeeT HeCKOJIbKO YPOBHel 10-
3HaHUs. ITO

[TpaBU/IbHBIM OTBET: ITO SMNUPUUECKUIN U TeOPeTUUECKU YPOBHU MTO3HAHUS

gapuaHm 3adaHus 5

/latime pazeepHymbliii omeem Ha 80npoc

UYrto Takoe KpealliOHU3M?

[TpaBU/IbHBIN OTBET: JTO IMIOTE3a COTBOPEHUS >KU3HHU. ['UTI0Te3y MOXKHO MIPUHUMATh TOJTb-
KO Ha Bepy. Ee Hemb3si 9KCIiepUMeHTa/bHO Jl0Ka3aTh WK OMpOBeprHyTh. CoriacHO 3TOW KOHLemn-
L[UH, )KU3Hb U BCe Hacesiolye 3eM/TI0 BUbI KUBBIX CYILIECTB SIBJISIFOTCS pe3y/IbTaTOM TBOPUYeCKO-
IO aKTa BBICIIIEro CyIiecTBa B Kakoe-To oripejieieHHOe BpeMsi. OCHOBHBIE T10/10’KeHUsI KpeaLiOHN3-
Ma U3J/I0’KeHbI B PeJTUTHO3HOM JIuTepaType.

gapuaHm 3adaHus 6

Jatime pazeepHymbiii omeem Ha 6onpoc

UT0 Takoe KOCMOLIEeHTPU3M?

[TpaBU/IbHBIN OTBET: 3TO (hUoCcoPCcKoe HarpaBieHHe aHTUUYHOCTH, cucTeMa (hUI0COPCKUX
B3IJI1/10B, NosiBUBILAsics B [lpeBHeli ['peruu, corsiacHO KOTOPOM MUP BOCIIPUHUMAETCsI KaK KOCMOC,
pa3Ho00pa3HbIi, TADMOHUYHBIN U O[HOBPEMEHHO CITOCOOHBIN BCEJTUTh YrKac.

eapuaHm 3adauus 7

Hdonoanume:

B nipupojie Habm0Jar0TCs pa3/IMyHbIe BU/BI ABWKEHUS] MaTePUH:

[TpaBU/IbHBIN OTBET: MeXaHWYeCKoe, KosiebaTeslbHOe ¥ BOJIHOBOE, TEIJIOBOE JIBM)KEHHE aTo-
MOB M MOJIEKY/l, paBHOBeCHbIe ¥ HePaBHOBECHbIe MPOLIeCChl, Pa/[MOAKTUBHBIA pacraji, XuMU4ecKue
U sifiepHble PeaKIiy, Pa3BUTHE KUBBIX OPraHU3MOB U 6rocdepsl.

gapuaHm 3adaHus 8

onoanume

CorsacHO TeOpUM CTAaL[MOHAPHOT'O COCTOSIHUsI, 3eMJisi HUKOT/Ia He BO3HMKaJa, a CYLeCTBO-
Bajla BeUHO; OHa Bceria Obuia criocoOHa TO/Iep>KUBaTh KU3Hb, a €CJId U U3MeHsIach, TO OYeHb
He3HAUWTe/bHO. .

[TpaBunbHbIM 0TBeT: COr/IaCHO 3TOM BepCHU, BU/IbI TaKXKe HUKOT/IAa He BO3HUKA/IU, OHU CY-
111eCTBOBAJIM BCET/iA, U Y Ka)KJJ0r0 BU/jA €CTh JIMILb JiBe BO3MOXXHOCTU — JINOO M3MeHeHHe UM C/IeH-
HOCTH, MO0 BEIMUpaHHe.

gapuaHm 3adaHus9

Jlatime pa3zeepHymbliii omeem HA 60npoc

Urto Takoe atmMmocdepa?

[TpaBU/IBHBIN OTBET: 3TO BO3AYIIHAs CpeJa BOKPYT 3eM/IM, BpAIAlOIasicsi BMeCTe C He.
ATmocdepa BK/IOUaeT B cebst C10i BO3/[yxa B TIO/TIOUBE, TIOUBE U HaJl ee MOBePXHOCThIO.

gapuaHm 3adaHus10

JonoaHume

Ha coBpemMeHHOM 3Tarie pa3BUTHSI €CTECTBO3HAHMSI UCC/IeIOBATe/TN PA3/IMYAlOT CJIeAYIOIIHe
BU/TbI MAaTEPUU:

[TpaBU/IBHBIN OTBET: BeIleCcTBO, (hu3nUuecKoe mose, GU3nIeCcKuid BaKyyM.

eapuaHm 3adaHusil1

Jlatime pa3zeepHymbliii omeem HA 60npoc

Yro Takoe (prznueckoe mose?

[TpaBu/ibHBIN OTBeT: JTO BUA MaTepud, obecreurBarolnid (U3MUeCKoe B3aHMO/eNCTBHE
MaTepHa/lbHBIX 00beKTOB U UX cucTeM. K ¢r3nueckum rosisiM UccieioBaTe/ld OTHOCST: 71eKTPO-
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MarHMTHOe U I'paBUTALMOHHOE T10J14, I10JIe s/IePHBIX CHJI, BOJIHOBBIE M0JISl,_ COOTBETCTBYIOLUE pas-
JIMYHBIM yacTULiaM. VICTOUHMKOM (pU3UUeCcKUX MOJel SBs0TCA yacTulbl. [lose MaTepranbHO, HO
He BellleCTBeHHO.

eapuaHm 3adaHusil?2

Jatime pazeepHymbiii omeem Ha 80npoc

UYro Takoe Tporocdepa?

[TpaBUIBHBIN OTBET: 3TO HW)KHUH C/I0W aTMochepbl; OHa coziep>KuT Oosiee 80% Macchl BO3-
nyxa arMocdepbl. MolHOCTE Tporiocdephl: oT 18 KM Haji 3KBaTOpOM 0 9 KM Haj, rnojtocamu. B
yMepeHHBIX LIMPOTax ee cpefgHss TomnuHa 12 kM. Tpornocdepa copepxkut 6osiee 4/5 Bceli MaccChl
aTMocdepHoro Bo3zayxa. B Hell Hanbosiee SIpKO TIPOSIB/ISIFOTCSI pa3HOOOpa3sHbIe MOTO/HbIe SBIEHUSI.
B Tpornocdepe HaxoauTCs MOUTH BeCh BOASHOW Map. Bce MeTeoposiornueckue npoLecchl Iporcxo-
JST TPEeMMYILLeCTBeHHO B Tporiocdepe: mepeMelliBaHie Bo3/yxa, obpa3oBaHue 001akoB, BbiMaje-
HYe 0CaZiKOB U T.II.

eapuaHm 3adaHusl3

Jatime pa3zeepHymbliii omeem HA 0npoc

Yro Takoe 6mochepa?

[TpaBuibHBIN OTBeT: JTO ra00anbHasi CHCTEMa >KU3HH, Ta 4YacTh reorpaduueckoil cpezbl
(HWKHSS yacTh aTMoCcdephl, BePXHSsl YaCTh MUTOC(epbl U rugpocdepsl), KOTopast IBJSeTCS Cpefion
o0WTaHMs KUBBIX OpPraHU3MOB, obecrieurBasi He0OXOAUMBIe [l UX BbDKUBAHHS yCIOBHs (Temrie-
parypy, MOuBY U T.11.) 06pa3oBaHHasi B pe3y/bTaTe B3auMOZeUCTBHUSI OUOLIeHO30B.

eapuaHm 3adaHusil4

HdonoaHume

Yro nipefcrasisieT coboii BecenenHas?

[TpaBU/ibHBIN OTBeT: DTO yHOPsiJ0OUEHHAs CUCTeMa OT/e/bHbIX B3aWMOCBSI3aHHBIX 3/IeMeH-
TOB Pa3/IMYHOrO TOpsiKa. DTO HebeCHbIe Tena (3Be3/bl, TJIaHeThl, CITYTHUKH, aCTePOU/IbI, KOMEThI),
TJIaHeTHbIE CUCTeMbI 3Be3/], 3Be3/[Hble CKOIJIeHUS], Fa/lakKTUKH.

eapuaHm 3adaHusil5

JlonosHuTeE

B /1t060M OKeaHe MO>KHO BBIZIE/TUTH TIPUMEPHO TPY PaBHO3HAUHbBIE 30HbI:

[TpaBU/IbHBIN OTBET: KOHTHHEHTaslbHble OKpauHbl, abKrccanbHble KOTJIOBUHBI U CPEJUHHO-
OKeaHHYecKre XpeOThl.

eapuaHm 3adaHus116

Jatime pa3zeepHymbiii omeem Ha 0npoc

Uro Takoe reoup?

[TpaBunbHbIM OTBeT: ['eony -3T0 urypa, NoBepxXHOCTb KOTOPOU BCIOAY MepreHAUKY/IsIpHa
HarpaBJ/IeHHUIO CUJIbI TSDKECTH

eapuaHm 3adaHusil7

Jlatime pa3zeepHymbliii omeem HA 60npoc

Uro Takoe «HUepHble AbIPbI»?

[TpaBUBHBIN OTBET: 3TO 00BEKTHI, B KOTOPbIE, KaK IPe/I0/IaratoT, MPeBpaIatoTCcs 3Be3/bl
Ha 3aK/IFOUUTeTbHOMN CTa/Iuy CBOEro CyleCcTBOBaHUs. [IpOCTPaHCTBO UepHOM AbIphI KakK Obl BhIpBa-
HO W3 MPOCTPAHCTBA MeTarajgakTUKHW: BeIleCTBO U U3/yueHHe «IPOBa/MBAlOTCs» B Hee U He MOTYT
«BBIUTH» 0O6paTHO.

gapuaHm 3adaHus 18

Jatime pazeepHymbiii omeem Ha 8onpoc

Urto Takoe reorepMasibHasl CTyIeHb?

[TpaBU/IbHBIM OTBET: 3TO KOJMYECTBO METPOB, HA KOTOPOE HY)XHO MOTrPY3UTHCS B JA@HHOM
MECTHOCTH HIDKEe TIOsiCa TOCTOSTHHOW TeMITepaTyphbl, UYTOObI MO/yYUTh TIPUPOCT TEMITepaTyphbl Ha
OJIIH TPaflycC

3aiaHusA 3aKPbITOr0 TUIA

eapuaHm 3adaHus 19
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Bb160p HeCKO/IbKUX NPABU/IbHBIX 6APUAHIMOE U3 NPed/10X4CeHHbIX 6APUAHINOE 0INeenos
YkaxuTe cBoricTBa BcenenHoin
cTalOHapHast
+0AHOPOJHOCTDb
+HU30TPOIMHOCTh
t+HecTaljMOHapHas
+ropsiuasi
eapuaHm 3adaHusn20
Bb160p HeCKO/IbKUX NPABU/IbHBIX 6APUAHIMO8 U3 NPed/10)CeHHbIX 86APUAHIMOE 0MEeInos
YKakuTe MeTo/[bl aCTPOHOMUUECKHX Hab/IroieHri Ha OCHOBe TPUMeHsIeMbIX HHCTPYMEHTOB
+BU3YyaJIbHbIE,
+Te/IeCKOITNnUecKue,
PEHTreHOJIOTUUeCKUe
+doTomeTpuueckue,
+¢ororpaduueckue,
t+crieKTpoMeTpuyeckue
gapuaHm 3adaHus21
Y cTraHoOBUTE COOTBETCTBHE MEX/y TeOPeTHUeCKHUMH MeTO0AaMH HayYHbIX HCC/IeJOBaHUH

1.MbIc/ieHHOe OTBJIeYeHHe OT BCeX CBOMCTB, | A.CuHTe3
CBsi3eli WJIK OTHOIIIeHH! U3y4aeMoro 00beKTa,
KOTOpble CUMTAIOT HeCyllleCTBeHHbIMU. TakKo-
Bbl MO/Ie/IM TOUKH, IPSIMOU, OKPY>KHOCTH.

2.Metoj, Hay4yHOro I03HaHUs, B OCHOBe KO- | b.CpaBHeHue
TOPOTO JIEKUT OO0beANHEHWe BbIJe/IeHHBIX
aHa/IM30M 371eMeHTOB. OH I0Ka3biBaeT MeCTO
Y POJIb K&K/OI0 JIeMeHTa B CUCTeMe.

3.Metog HayyHOr0 TO3HaHUs, no3Bosistoui | B.aeanu3aius
YCTaHOBUTh CXO/ICTBO U pa3jinyuie n3ydaeMbIX
00BEKTOB.

4.0Onepalusi MbICJIEHHOTO BbIZleieHus1 Kakoro | I'.A6cTparupoBaHue
— TO OJIHOTO Ba)XKHOI'O CBOWCTBa W OTHO-
meHus. B pe3ynbrare wWjeanbHbIA 0OBEKT
obnaziaeT TOMBKO 3TUM CBOWCTBOM (aTom,
uzieanbHbIN ra3). Takue 0O0BEKThI B TIPUPO/E
He CYILeCTBYIOT, TaK Kak B MpUpOJie He MO-
)KeT OBITh TIPeJIMETOB UMEIOIIUX TOJTBKO OZHO
CBOMCTBO.

ITpaBU/IBHBIN OTBeET:

1-I'; 2-A; 3-B; 4-B;

gapuaHm 3a0aHus22

YcTaHOBUTE COOTBETCTBHE MEX/ly CBOMCTBAMHU NPOCTPAaHCTBA

1.PaBHOIpaBue BCeX TOUEK MPOCTPAHCTBA A .M30TpONHOCTH
2.PaBHOmpaBue Bcex HampaBiaeHWM 1po- | b.TpexmepHOCTh
CTpaHCTBa

3.ITonoxxeHue r0O0OrO MpeaMeTa MOXKeT ObITh | B.OJHOPOAHOCTD
TOUHO OTIpe/ieJieHO TOJILKO C TIOMOIIbI0 He3a-
BUCUMBIX BeJIMUMH — KOOpAUWHAT. B mpsimo-
YrOJIbHOW CcUCTeMe KOOpAuHar 310 —X, Y, Z,
Ha3bIBaeMble JJIMHOW, IIUPUHOU U BbICOTOU

ITpaBU/IBLHBIN OTBeET:
1-B; 2 - A; 3-b.



gapuaHm 3adaHus 23

YcTaHOBHTE COOTBETCTBHE MEXAY CBOHCTBAMH BpeMeHH

1.Bce TOuKM paBHOIIpaBHBI, He CYL|eCTBYeT
NIPEeMMYILL|eCTBEHHOM TOUKM OTCYeTa, 00y
MOYKHO IPUHUMATH 38 HaYa/IbHYIO

A.OHOMEepHOCTH

2.0HOHarpaB/ieHO, OHO UJET TOBKO BOepe/,

b.OgHOpOHOCTD

3.Teuer u3 mpoLLIOro yepe3 HacTrosulee K
Oynymemy. Henb3st Bo3BpaTuUTbCs Hasaf, B
Kakyloo-1M00 TOUYKy BpeMeHW, HO Hesb3si U
MepecKOUnTh uYepe3 Kakoh-11b0 BpeMeHHOM
TIPOMEXXYTOK B Oyzyiiiee.

B.Heob6paTrmocThb

[TpaBU/IbHBIN OTBET:
1-b; 2- B; 3-A.
gapuaHm 3a0aHus24

Y cTraHOBUTE COOTBETCTBHE MEXAY OCHOBHBIMHU CTPYKTYPHbBIMHU YPOBHAMHA MATEPHUH:

1.9T10 0b6nacTh TpeeIbHO MaslbIX, HEIoCpe/I-
CTBEHHO HeHaOJIFOZIaeMbIX  MaTepUaIbHbBIX
MHUKPOOOBEKTOB - OT aTOMOB /IO 37ieMeHTap-
HBIX yacTull. Bce oHM 00/1aat0T KaK BOJIHO-
BbIMM, TaK U KOPOYCKY/ISIPHbIMA CBOMCTBAMHU.

A.Makpomup

2. Mup ycToituuBbIX (OPM U COpa3MepHbIX
ye/ioBeKy BelMUMH (a TakKe KpUCTa/uidve-
CKHe KOMIUIEKChI MOJIEKY/I, OpraHu3MBbl, CO-
obmecTBa opraHusMoB). Ha 3ToM ypoBHe
MIPOCTPAHCTBEHHbIe BEeJIMUMHBI H3MEepSIFOTCS
OT MWIJTUMETPOB [0 KWUJIOMETPOB, a BpeMsi -
OT CeKYH/ [I0 JIeT.

b.Meramup

3. Mup kocmoca (T1aHeThbl, 3Be3/jHble KOM-
TUIeKChI, Ta/laKTUKW, MeTarajakTUKU U He-
OrpaHUYeHHbIe MaCIITa0bI).

B.Mukpomup

[IpaBU/IbHBIN OTBET:
1-B, 2-A; 3-b.
8apuaHm 3a0aHus25

Y cTaHOBUTE COOTBETCTBHE MEXAY TUIIAMH T€/IECKOII0B

1.M3roToBieHsbI C UCTI0/Ib30BAHUEM 3epKaJl

A.PedpakTopsl

2.00BbeKTUB COCTOUT U3 JIMH3

b. Karaguontpuku

3.KoMOWHMpPOBaHHBIE TEIeCKOITbI, COCTOSIIIVE
13 3epKaJjl U JINH3.

B.Pednextopbl

IIpaBuibHbIE OTBETHI:
1-B; 2-A; 3-b.

OxoHuaTe/bHbIE pe3y/ibTaThl 00yueHus (hOpMUPOBaHKMS KOMITeTeHLIWIH) Orpe/eNsitoTCs 10-
CpeZicTBOM TiepeBozia 0aioB, HAOPaHHBIX CTYZIEHTOM B MPOLIeCCe OCBOEHHS AVCLUTIMHLI, B OL[eH-

KH:

— 0a30BbIi ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHIIMM CUMATAETCS! JOCTUTHYTBIM €C/IH pe-
3y/ibTaT 00yueHUst COOTBETCTBYeT OLieHKe «y/I0B/IeTBOPUTebHO» (50 10 64 peMTUHIOBLIX OasIoB);

— TIOBBILLIEHHbIN YPOBeHb CPOPMUPOBAHHOCTH KOMIIETEHLIMM CUMTAETCs JOCTUTHYTHIM, eC/IU
pe3ysbTaT 00ydeHUsI COOTBETCTBYeT OIleHKaM «XOpoIiio» (65-85 peUTHHIOBBIX 0asioB) U «OT/IAY-

HO» (86-100 peMTUHTOBBIX OAsIOB).

4 TIOPAOK ITPOBEJIEHIA IIOBTOPHOM ITPOMEXYTOUYHOM ATTECTAIIIN

(DOPMEI HpOME)KyTO‘-IHOﬁ daTTeCTalyu 1o JUCOUIIIMHEe 3K3dMeH.
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[ToBTOpHAs MpPOMe)KyTOUHasl aTTecTalysl MO AUCLUIUIMHE MPOBOJWUTCS C UCIOJb30BaHHEM
3a[jaHUi [T OLIeHKW C(OPMHUPOBAHHOCTH KOMITeTeHLIMH Ha 6a30BOM YpOBHe IO BCEM MOZYJISM,
BXOZSLIMM B CTPYKTYPY AMCLIMIIMHBI 3@ CEMeCTp, 10 UTOraM KOTOPOro CTy[leHT UMeeT akajieMuue-
CKYIO 33/I0/DKeHHOCTb.

®oH/1 OL|eHOYHBIX CPe/ICTB [/ IPOBe/|eHUs TTIOBTOPHOW MPOMEeXXYTOUYHOM aTTecTaliuu ¢op-
MHUpPYeTCs U3 YUCJIa OL|eHOUHBIX CPeJCTB I10 TeMaM, KOTOpbIe He OCBOEHbBI CTYIeHTOM.

Ilpumeuanue:

HorosHUTEbHBIE KOHTPOJIbHBIE UCITBITAaHUS TIPOBOJATCS AJISi CTYZAEHTOB, HabpaBILIUX Me-
Hee 50 6a/u10B (B COOTBeTCTBUH C «[10/10)KeHHEM O MOJY/IbHO PEUTUHTOBOM CUCTEME»)

OueHouHbIe MaTepHaJbl U CPeJCTBA NIPOBe/ieHUs IOBTOPHOM MPOME)XyTOUHOH aTTeCcTaluu

1. EcrecTtBo3HaHue - Kak Hayka. [IoHaTHe «KOHLenuu». EcTecTBO3HaHUe B COBPeMEHHOM ITOHU-
MaHuU. 3a7lauM Kypca.

2. OmnpezienieHvie HayKU. Bpems 3apoXkeHus1 HayKHU.

3. Crieruduueckure yepThl HAYKU U UX KpaTKasi XapaKTepUCTHKa.

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

5. Bceobigue MeToAbl HayyHOU [esiTe/IbHOCTH (aHaiu3, CHHTe3, abcTparpoBaHHe, 00001jeHMe,
VHAYKLUS, AeyKLusi, aHaJIoTusl, MOJie/IMpOBaHue, KJacCU(pUKaLus).

6. YPOBHM HayuHbIX HCC/IeJOBaHWNA. XapaKTepUCTUKA SMIMPHUECKOTO YPOBHS M OCOOEHHOCTH
IMITUPUUECKUX METO/IOB T03HaHUs (HabsofeHe, W3MepeHUe, SKCIIePUMEHT), TeopeTHYecKoro
ypOBHS (abcTparvpoBaHue, Wjeanu3anys), YHUBepPCalbHOIO MeTo/a (aHanu3, CUHTe3, CpaBHeHHe,
K/accuuKalys, aHaIoTusi, MO/le TMPOBaHUe).

7. VcTtopuueckue 3Tanbl IO3HAHUS IPUPO/BI M MX KpaTKasi XapaKTepUCTHKa.

8. XapakTepucTuKa TepBOro 3Tarla HayyHOro ecTecTBO3HaHUs (HaTypduiocodus). OCHOBHbIE
WJIen 3TOTO 3Tara, BblJAOIIUecs yueHble.

9. XapakTepuCTHKa aHaJIMTAUYECKOro Mepuo/ia ecteCTBo3HaHUs. OCHOBHBIE OTKPBITHUSI 3TOTO Mepu-
oja.

10. Tlepuop cCMHTETHMYECKOrO eCcTeCTBO3HaHHUA. Ero xapakTepHsble UepThl.

11. Pa3BuTHe WHTerpasbHOTO eCTeCTBO3HaHUS. [ToHSTHEe KMOEpPHETHKH, CHHEPTeTUKH.

12. TloHATHe MaTepuy U ee CBOMCTBA.

13. YpoBHu MaTepuu (MUKPOMHUP, MAaKPOMUP, Meramup)

14. dyHpameHTanbHBIE B3aUMO/IeMCTBUS (TPABUTAL[MOHHOE, 3/IEKTPOMAarHUTHOE, CUJIbHOE, CJ1aboe)
15. CrtpykTypa MUKpOMUpa. DjieMeHTapHble yacTulibl. ®OTOHBI, JIeNITOHBI, Me30HbI, OapUOHBI, aj-
POHBI U JIp.

16. ITonsatue Kocmoca, Xaoca, BcenenHoi, ['ajlakTHKM, MIaHETHON CHUCTeMbI, 3Be3/Ibl, IJIAHETHI,
CITyTHUKMU.

17. T'enmolieHTpUUeCKas M reoLeHTpUuecKass KapTUHbl Mypa. Pa3BUTHe npefCcTaB/ieHU 0 CTpoe-
HuM BcenenHoii (unen Apuctorens, [Ttonemes, H. Konepuuka, [l. BpyHo, I'. I'anunes).

18. Metogp! n3yuenus: Bcenennou. CrierjuanbHble eIMHULIBI U3MepeHHst BO BceeHHO.

19. CaoiicTBa BceneHHol (0IHOPOIHOCTh, U30TPOMTHOCTh, HECTALMOHAPHOCTH). 3aKoH Xabbi1a.

20. Konuenuus bosbiioro B3peiBa U ee foKa3aTe1bCTBa.

21. HpIOTOHOBCKasi KOHLIETIHUSI abCOFOTHOTO TIPOCTPAHCTBA U BPeMeHH. 3aKOHbI IBHKEHUST

22. Tlnaneta 3emssi. @opma U pa3mepsl. BHyTpeHHee cTpoeHue 3eMiu.

23. T'ugpocdepa 3emnn. YHUKaAbHbIE CBOMCTBA BO/bl. 3HaUeHUe ruipocdepsl.

24. Atmocdepa 3emu. Ciou atmocdepsl. CocTtaB aTMOC(hepHOro BO3/lyXa U poJib ero KOMIIOHEH-
TOB.

25. Jlutocdepa 3emnu. [ToHATHE TOUBBI

26. IlpexncrasiieHue O )XU3HU B COBPEMEHHOM eCTeCTBO3HaHUMU. OT/IMunTe/IbHbIe TIPU3HAKU JKUBO-
ro.
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27. CTpyKTypHble YPOBHU OpraHU3al{iy >KUBOW MaTepHH.

28. MonekyasipHO-TeHeTHUeCKHH ypoBeHb buonoruueckux cucrtem. I'en, [IHK, PHK,

29. KnetouHblli YpOBeHb OpraHM3aliuM >XUBbIX crcTeM. [IpoKapHOTBl, 3yKapuOThl, HEK/IETOUYHbIe
(hopmbl )KU3HU. ABTOTPOGBI, reTepoTpodkI.

30. OHTOreHeTHYeCKU! YPOBEHb OpraHU3al{uy >KUBbIX CUCTEM.

31. IlonynsiLrMOHHO-BHUJOBOM YpOBEHb OpraHW3al[uy XUBBIX cucTeM. [loHsATHe BHJa, MOMY/ISALKY,
MUKPO3BOJIFOLIUUA, MAKPO3BOJIFOLIAH.

32. buoreorieHOTUYECKUM YPOBeHb OpraHW3al[uu KUBBIX cucTeM. [ToHsiTHe 6UoLieH03a, Ororeorie-
Ho3a. CTpyKTypa OuorjeHo3a

33. BuocdepHbIi ypoBeHb OpraHU3allid KUBBIX cucTeM. [ToHsTre 6uocdepsl, rpaHuiibl 6Hocde-
pel. Posb )KUBOTO BeljecTsa.

34. T'unorte3bl MPOUCXOXKIEHUS XKMU3HU Ha 3eMsie. Bpemsi 3ap0oyKeHus )KU3HM.

35. KpeaunoHucTCKas TUIoTe3a 3aposKeHusl KU3HH, TUIIoTe3a CTallMOHAPHOI0 COCTOSIHUS, TUIIO0-
Te3a CaMOIIPOU3BOJILHOTO 3apOXKAeHUs )KU3HU. VIX OCHOBHbIE KOHLIEIILIVH.

36. I'unoTe3a rnaHcrepMuM U ee 000CHOBaHME.

37. T'unoTe3a MPOUCXOXKAEHUS XKU3HU B UCTOPUUYECKOM TIPOIIJIOM B pe3y/bTaTe OMOXUMHUUECKOU
ssosmoruu A. M. OnapuHa.

38. ®U3MKO-XUMHUUYECKHe TPEeANTOChUTKA 3apOKAeHHs KU3HM Ha 3emsie. OOpa3oBaHMe TIPOCTBIX
OpraHuYecKMx CcoeJuHeHHH, oOpa3oBaHMe CIOXKHBIX OpraHUYecKux coeAuHeHui. OmnbIThI
C.Mwunnepa.

39. Konuenius katactpodusma. Ee ocHOBHEIe ujien.

40. Konnenius TpaHchopmusMa. Ee ocHOBHbIe uzien.

41. DsomonyoHHas Teopus Y. [lapeuHa. OripeziesieHHass U3MEHUMBOCTb, Heolpe/e/ieHHasl U3MeH-
ynBOCTh. Hac/ieicTBeHHOCTh, BU/Ibl €CTeCTBEHHOTO 0TOopa

42. T'enotun, (eHoturn. ['eHbl. AsienbHble TeHbl. [JOMUHAaHTHOCTb, PeLieCCHBHOCTh, TOMO3UTOT-
HOCTb, TeTepO3UrOTHOCTb.

43. ITpoucxoxxzaeHue yejsoBeka. AHTporoJiorus. KoHuemnuus kpeanuoHru3Ma. KoHuenys 3B0JIt0-
uyu. TpyzoBasi KOHLIEILIUS.

44. TlpoucxoxgeHue uenoseka. Konuemnuus myrareHesa. Kocmuueckass KoHuernuus. CXOzACTBO
yesioBeKa M )KUBOTHBIX.

45. Cragum 5BO/IOLMY Ye/ioBeKa. [IpeBHelilue /011, pEBHYE JII0/IA, COBPEMEHHbIE JTFO/IN.

46. [emorpaduueckue nmpobieMsl. Baneosoruueckast KyabTypa.

47. Tloustue sHeprum. Knaccudukaius sHepruu. KauectBo sHepruu.

48. TlepBbl 3aKOH TepMOJVHAMUKH.

49. Bropoi1 3aKOH TepMOJIMHaMUKU. DHTPOIIHS.

50. TToTok sHepruu B OMOIOTMUECKUX cUcTeMaX. [IpaBUIO 9KOIOrnuecKoi MMpaMu/IbL.

51. TNoHsATHE crcTeM. 3aMKHYThIe, 3aKPbIThle, OTKPbIThIE, OM00rHYecKre CUCTEMBI.

52. Crpoenue atoma. XMMHAYEeCKUH 3/1eMeHT. XMMHAUYeCKoe CoeIMHeHre, XUMHUYecKasl CBS3b.

53. DOBOJIIOLIMOHHAS XUMUS - 0TOOp XUMUUECKHX 3/IEMEeHTOB BO BceieHHOA.

54. CummeTpus U aCUMMETpPUs B IIPUPOAHBIX CUCTeMax. XUPa/lIbHOCTb.

Tabnwmiia 15 — Kpurepuu olieHKHA chOPMUPOBAHHOCTH KOMITETEHIIUN

Kog v HaumeHoBaHue uWHAWKa- | Kputepuu olieHMBaHus chOPMUPOBAHHOCTH KOMIETeHI[UH (4a-
TOpa AOCTH>KEeHUsI KOMITeTeHL[MH | CTU KOMIIeTeHLIUN)

(yacTy KOMMeTeHI 1K) Ha 6a30BOM YpOBHe

COOTBETCTBYET OIIeHKe «y[JOBJIETBOPUTETLHO»
50-64% oT MakcumasbHOro Oasia

3HaTh: Crieu(pUKy rymMaHUTap-
HOTO M eCTeCTBeHHOHAy4YHOIO
KOMIIOHEHTOB  Ky/IbTYpbI, ee
CBSI3b C 0COOEHHOCTSIMU MBbIIII-
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JIeHUsT; OCHOBHBIE 3Tarlbl M03Ha-
HUS TIPUPOJBbI;

— CYIIHOCTb (yHZaMeHTaTbHBIX
3aKOHOB TIPUPO/IbI, OMpeers-
I0UX OOJIMK COBPEMeHHOTO
€CTeCTBO3HAHUS, K KOTOPBIM
CBOJUTCS MHOXXECTBO UaCTHBIX
3aKOHOMepHOCTel (hU3UKU, XU-
MUHU U OHO/IOTHH;

- peasud U 0OCOOEHHOCTH CO-
BPEMEHHOW I[UBWIM3AlUH, OT-
XOJ OT TEXHOKPATU3Ma,

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

- IIPOTHO3UPOBaTh pa3BUTHE
MpOLIeCCOB B MPOEKTHOW MpoO-
deccruoHabHOM 00/1aCTH;

- BbIBUraTb WHHOBAL[MOHHBIE
uJled U HeCTaHJapTHbIe MOJXO-
Jibl K UX DeLIeHHIO B 1ieJisiX pea-
NU3aLvy IIpoeKTa.

Bnagets: — HaBbikamMu (yH[a-
MeHTa/IbHbIX 3HaHUU O MpUpoje
Y Ha UX OCHOBe 0oJjiee /leTajbHO
y3yuyaThb Crelaau3upOBaHHbIe
JVCLIMTUIMHBI TPOQUIBHOM TMOJ-
TOTOBKY;

— MeTOJlaMU OL|eHKU TIPUPO/I-
HBIX u COL{MAJ/IbHO-
XO3SIMCTBEHHBIX  (DAaKTOPOB B
pa3BUTHM O0/e3Hel KUBOTHBIX;
— abCTpaKTHBIM MBIILJIEHHEM,
aHa/IM30M, CUHTEe30M, [pUMeHU-
TelbHO K COBDPEMEHHOMY ecTe-
CTBO3HaHUIO

BJIa/leeT MaTeprasioM T0 TeMaM JUCLIMIIIUHBI, yMeeT

BbIOMpATh ONTHMaJbHbIE CIIOCOOBI peIleHusl 3aZiau B paMKax
TOCTaB/AeHHOM 11ei, (POpMHUpOBaTh TIpe/iCTaBleHHe O ecTe-
CTBEHHOHAyYHOW KapTHHEe MHPa, HO UCTILIThIBAET 3aTPyJHEHUS B
BO3MOJKHOCTH TIPUMeHeHHsI 3aKOHOB B TTPo(ecCoHa/bHOM fiesi-
TenbHOCTHU. IIpu OTBeTax [AOMyCKaeT TMOTPEIIHOCTH, UCKa)KeHHs
JIOTUYEeCKOMW TOC/Ie/0BaTe/IbHOCTA M3/laraeMoro MaTepuasa, He-
TOUHYIO apr'yMeHTalUI0 TeOPeTHUYeCKUX MO0XKeHUH Kypca.
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