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IlacnopT
doHAa oeHOYHBIX CPeACTB

HanpaBJieHHe noArotoBku: 36.03.02. 3ooTexHus

npodusib noAroToBku «'eHeTHUKa, ceieKIUs U GUOTEXHOJIOTHS > KUBOTHBIX»

OYHOM Y 3a04HOHN GOpM 06y4YeHHs

JAucyuniivHa: KoHyenyuyu coBpeMeHHOT0 eCTECTBO3HAHUS

Tabsuna 1
0 @®opmupyeMbie KoM- | OLieHOYHbIE KoTude-
n/n MoayJib AUCHUIIIMHBI NeTeH U MaTepuaJbl CTBO
WJIY UX 4aCTHU Y CpeJCcTBa
Moaysas 1. PasBuTHe npeacrasiie-
HUUA O eCTeCTBEHHOHAy4YHOM Kap- TectupoBa-

1 THHe MUpa HUEe 33
EcTecTBeHHOHay4YHas KyJbTypa Kak Cob6ecenoBa- 11
BOILJIOIlEHUE 1|eJIOCTHOM CHUCTeMBbI HUe
npeJCTaBJeHUH 0 MUDE.

PasBuTue npejcTaB/leHUN O Mare-
pUH, ABUKEHHUH, O MPOCTPAHCTBE U Tecuposa-

2 BpeMeHU. KoHuennuu CTPOEHHS H e 44
KOPICKyJIApHO-BOJIHOBOH  /lya/In3M Pedepar 17
MaTepuu. PazButue npexacrabieHui | YK -2 CnocobeH
0 B3aUMO/JIEVCTBUHU. yIpaBJATb  NpPOEK-

TOM Ha BCeX 3Tanax | TecTupoBa-
Mopayns 2. YpoBHM oOpraHusanyM | ero KU3HEHHOTO | HUe 50

3 MaTepHaIbHbIX CUCTEM LIUKJIa Cob6ecenoBa- 7
Kocmouorus (Meramup). HUe 14

Pedepar
TectuposBa-
MakpoMup. 3eMsii Kak IJIaHeTa. e 100
4 ['eonnornvyeckass 3sBosironuAa. Ilpowuc-
XOXKJeHYe )KU3HU Ha 3eMJIe. Cobecenosa- 33
304(S
TectuposBa-
Mukpomup. 3aKOHOMEPHOCTH CaMo- e 21

5 opraHusayuu. I[lpyuHUNBI CUMMeT- CoBeceoBa- 10

pUH, 3aKOHBI COXpPaHEHUS. e

Tab6auua 2 - PopMupyeMble KOMIETEHIUU

Kox W HaumMeHOBaHHe
KOMIIETEHIIUHU

Koz u HanMeHOBaHMe HMHJAMKAaTOpa
JIOCTHPKEHUs] KOMIleTeHU MU (4acTu
KoMIleTeHIIMU) (KOJ, YyKa3blBaeTcs
IIpY ero HaJIU4KH)

OlleHOYHbIE MaTepuabl U
cpeacTBa (mepeyucaeHue)

YK -2 CnocobeH ymnpas-
JIATb IPOEKTOM Ha BCeX
3Tanax ero >XKU3HEHHOTO
LUK/

Moayb L.

PasBuTHe mnpeacraB/JeHHMI O eCTeCTBEHHOHay4YHON KapTHHe
MHUpa

NA-1yk-2 CobecesoBaHue

3HaTh: TecTrupoBaHue

-MeTo/bl NpeJCcTaBJeHus1 U onuca- | Pedepar

HUA pe3y/IbTaTOB NPOEKTHOH Jes-
TeJIbHOCTY;

-MeTO/ibl, KPUTEPUU U IapaMeTphl
OLIEHKHU pe3yJIbTaTOB BBINOJIHEHUSA
IIPOEKTa;

-IIPUHLMIIB]L, METO/bl U TPEOOBAHHUS,




npeabsiBJseMble K MPOEKTHOU pa-
6ore.

UA-2yxk-2

YMeTs:

-060CHOBBIBaTh TEOPETHUYECKYID U
NpPAaKTUYECKYI0 3HAYUMMOCTb MOJIy-
YeHHbIX Pe3yJIbTaTOB;

-IPOBEPSATH U aHAJU3UPOBATh MPO-
€KTHYI0 IOKYMeHTal1I0;
-IPOTHO3UPOBATh pa3BUTHE MPO-
1IeCCOB B MPOEKTHOW mnpodeccuo-
HaJIbHOH 06J1aCTH;

-BbIIBUTAaTh WHHOBALIMOHHbIE UJEU
M HeCTaHJApTHble MOAXOAbl K HX
pellleHHI0 B IeJsX peasu3anuu
NPOEKTa;

-paccuyUThIBaTh KauyecTBEHHble U
KOJINYEeCTBEHHbIE pe3yJibTaThl,
CPOKM  BBINOJIHEHHUS] MPOEKTHOMU
paboThl.

UA-3 yk-2

BiagetTs:

-ynpaBJieHUeM NpPoeKTaMu B obJia-
CTU COOTBETCTBYMOLIEN npodeccuo-
HaJIbHOU J1eSITeIbHOCTH;
-pacnpepesieHWeM 3aJJaHUA U MO-
TUBaLMeHd K JIOCTHXKEHUIO 1ieJiel;
-ylpaBJieHHUEM pPa3pabOTKON Tex-
HUYECKOro  3aZlaHusl  MPOEKTa],
ylnpaBJeHHWEM peasd3allid  Mpo-
GUJIbHOW TMPOEKTHOHW PaboThl U
npoleccoM o6CyXJeHUs1 U Jopa-
O60TKH MPOEKTA;

-y4acTUeM B pa3paboTKe TeXHUUe-
CKOTO 33JlaHUs MPOEKTa, pa3paboT-
KON mporpaMMbl peasid3alUyd Mpo-
eKTa B mnpodeccUOHa/JbHOW 06J1a-
CTY;

-opraHusanuyeil NpoBeJeHUsT MpPo-
dbeccroHa/bHOTO 06CYXJeHHUs Mpo-
€KTa, y4acTueM B BeJJeHUU MPOEKT-
HOM JJOKyMEHTALUY;
-MPOEKTUPOBAHKEM IJIaHA-IrpaduKa
peasiu3alnyu NpoeKTa;
-onpejeseHueM TpeOOBAaHUU K pe-
3yJibTaTaM peasil3aluy MPOoeKTa.

Mopayas 2.

YI)OBHPI OpraHu3alu MaTE€pHaJbHBIX CUCTEM

N-1yk-2

3HaThb:

-MeTOoAbl MpeJjCTaBJeHHUs U ONHuca-
HUsl pe3yJIbTaTOB NPOEKTHOW Jies-

CobecenoBaHue
WUHauBUAyasibHOE 3a/laHUE
TecTupoBaHue




TeJIbHOCTHY,;
-MeTO/ibl, KPUTEPUHU U MapaMeTphl
OLlEHKH Pe3yJIbTaTOB BbINOJHEHUS
NPOEKTA;

-IIPUHIUIIBI, METOAbI U TPEOOBAHUS,
npeabsB/sieMble K MPOEKTHOW pa-
6orTe.

N-2yk-2

YMeTh:

-000CHOBBIBAaTb TEOPETHYECKYID U
NpaKTUYECKYyl0 3HAYUMMOCTb IOJIy-
YeHHbIX Pe3yJIbTaTOB;

-IIPOBEPSATH U aHAJIU3UPOBATH MPO-
eKTHYI0 JJOKyMeHTal110;
-IPOTHO3UPOBATh pa3BUTHE MpPO-
I[ECCOB B MPOEKTHOW mnpodeccuo-
HaJIbHOU 00J1aCTH;

-BbIJIBUTaTb MHHOBALIMOHHLIE HJEHU
M HeCTaHJApPTHble MOAXOAbI K HX
pelleHuI0 B LeJsgx peajU3alnuu
MPOEKTa;

-paccyuThIBaTh KayeCTBEHHble U

KOJINYeCTBEHHbIE pe3yJbTaThl,
CPOKM  BBINOJIHEHUS] TMPOEKTHOM
paboTHI.
NUA-3 yk-2
BiageTs:

-ynpaBJieHUeM NpOeKTaMu B obJia-
CTH COOTBETCTBYMOIIEN npodeccuo-
HaJIbHOM J1eITeJIbHOCTH;
-pacnipefesieHMeM 3aZlaHAM U MoO-
TUBaLMel K JIOCTHKEHUIO 1ieJiel;
-ynpaBJeHHueM pa3paboTKOU Tex-
HUYECKOr0  3aJlaHusl  IPOEKTa],
ylpaBJeHHWEM peajd3allud Mpo-
bUIbHOM TMpPOEKTHOHW paboThl U
npoLeccoM obcyxJeHUs1 U Jopa-
OOTKHU MPOEKTA;

-y4yacTHeM B pa3pabOTKe TexXHHYe-
CKOTO 33JlaHUs NMPOEKTa, pa3paboT-
KOW MporpaMMbl peajiM3alUy MNpo-
ekTa B npodeccuoHaJbHOW o0b6Ja-
CTY;

-OpraHu3anyeyd MpoOBeJeHUud Ipo-
dbeccruoHaJIbHOTO 06CYK/leHHUs Mpo-
eKTa, y4yacTHeM B BeJeHUU MPOEKT-
HOU IOKyMeHTall1y;
-IPOEKTUPOBaHKEM IJIaHa-rpaduka
peasi3aluuy POEKTa;
-onpeziesieHueM TpebOBaHUU K pe-
3yJibTaTaM peasiu3aluy POeKTa.




Tema: «kEcTecTBeHHOHay4YHas KyJIbTypa KaK BOIJIOLIEHHeE 11eI0CTHON CUCTEMBI
npeAcTaBJIeHUN 0 MUpe»
Bomnpocsl A5 co6ece0BaHUA:
1. EcTrecTBO3HaHUe - KakK Hayka. [loHATHe «kOHLenuuu». EcTecTBO3HaHUE B COBPEMEHHOM
NOHUMaHUU. 33Jja4u Kypca.
2. Onpenenenve HaykKy. Bpems 3apox/eHUs1 HAYKH.
3. Cneyuduyeckre 4yepThl HAYKU U UX KpaTKas XapaKTepUCTHUKaA.
4. OT/in4YMe HAYKHU OT APYTux cdHep yesoBeyecKou AesaTebHOCTH.
5. Bceobiiue MeTo/ibl HAYYHOU AesITeJbHOCTU (aHaJ/IM3, CHHTE3, abCcTparupoBaHue, 0600611e-
HUe, UHAYKIUS, AeJyKIUs1, aHaJIOTHs, MOJieJIMPOBaHue, KiaacCcupUuKalus).
6. YpOBHHM Hay4HbIX MCCJIe[0BaHUN. XapaKTepUCTUKA IMIIUPUUYECKOTO YPOBHA U 0COOEHHO-
CTH 3MIIMPUYECKHUX METO/I0B N0O3HAHUA (HabJl0/leHue, MU3MepeHue, IKCIePUMEHT), TEOPETH-
4yeCcKoro ypoBHs (abcTparvpoBaHUe, Weanr3alus), YHUBepPCaJbHOTO MeTo/ia (aHaJU3, CUH-
Te3, CpaBHeHHUe, KJlacCUPUKaLMs, aHAJIOTUs, MOJleJINPOBaHUE).
7. UcTopryeckue 3Tanbl NO3HAHUS IPUPO/bI U UX KpaTKasi XapaKTepUCTHUKA.
8. XapakTepUcTHKa NepBOro 3Tana HAy4HOTO ecTecTBO3HaHUA (HaTypduaocodus). OcHOB-
Hble U/ley 3TOr0 ITalla, BbIAAIIIMeCs YUeHbIe.
9. XapakKTepuCTHKa aHAaJUTUYECKOr0 NIepro/ia ecTecTBO3HaHUA. OCHOBHbIE OTKPBITHS 3TOTO
nepuoja.
10. [lepuon CMHTETUYECKOTO eCTeCTBO3HAHUS. Ero xapakTepHble YepTHI.
11. Pa3BuTHe UHTerpaJbHOTO ecTeCTBO3HAHUSA. [loHATHE KUOEpHETUKY, CHHEPTETUKU.

®oH/ TeCTOBbIX 3aJJaHUM AJIS1 TEKyLero KOHTPOJis 3HaHUM 1o teme: «KEcrecTBeHHOHa-
y4YHas KyJIbTypa KaK BOIIOLIEHUE [ eJIOCTHOHN CUCTEMBI
npejcTaBJIeHUI 0 MUpe»
Bvibepume oduH eapuanm omseema.
Heopranuyeckyo 1 opraHu4ecKyr npupoay 3emiu ¥ BcesleHHOM M3y4alOT HayKH
+ eCTeCTBEHHbIe
TeXHUYeCKHe
ryMaHUTapHbIe
conMajibHble
Hayka cpopmupoBasiace:
B /IpeBHel ['penuy;
+ B EBpone B XVI-XVIII BB.;
B EBpone B XIII-XV BB,;
B /I[peBHeM Pume.
HayKy oT 06b1JeHHOI'0 I0O3HAHMS OT/INYAET:
aKTyaJIbHOCTb 00'beKTa MO3HAHUS;
JlOCTOBEPHOCTD MOJY4YeHHBIX 3HAHUH;
3HAYKMMOCTb pe3y/IbTaTOB IO3HAHMUS;
+ UCN0JIb3YEMbIH S3BIK.
Onpeje/ieHHbIM CIOCO6 MOHMMAaHMSI KaKOro-jMm6o mpeaMera, Nponecca Win SBJIEHUS —
3TO:
KOHLIEMLUS;
+ 3aKOH;
TUIoTes3a;
Teopusl.
B HayYHOM HCC/IeJO0BaHUH BblJ€/ISI0TCS YPOBHU:
co3epLaTeJbHbIA U SMIHUPUYECKUH;
co3epuaTeJibHbIUM U KOHLENTYaJIbHBIY;
+ OMIUPUYECKUH U TeOpeTUUECKUH;



TEeOpeTUYECKUI U KOHLIeNTYyaJlbHbIN

AnddepeHnpanys ecTeCTBEHHbIX HAYK Ha4a/1a NPOMCXOJMThb HAa CTaAUM:
HaTypouiocopuu;

+ aHAJINTUYECKOT0 eCTeCTBO3HAHUS;

CUHTETHUYECKOT0 eCTECTBO3HAHUS;

MHTErpajbHOTO eCTECTBO3HAHUS.

COBOKYNHBIM 0G'bEKTOM €CTEeCTBO3HAHMS ABJISIETCH:

3eMis;

asmaKkTUKa;

+ IPUPOJA;

reorpaduryeckas 060/104Ka 3eMJIH.

Teopusa — sTo:

IpeJNoJioKUTebHOE 3HAaHUE, KOTOPOE HOCUT BEPOSITHOCTHBINM XapaKTep;

+ UICTUHHOE, J0Ka3aHHOe, N0/ TBEPKJeHHOe 3HaHHWe O CYL{HOCTH fIBJIEHUH;
yTBepK/JeHHe, pacKpbIBaloljee 00111e CBSI31 U3yYaeMbIX sIBJIEHUM.
MeToA0M 3MIIMPUYECKOT0 YPOBHA NO3HAHUA ABJSAETCH:

aHaJIoTus;

+HabJII0JIeHUE;

MOJIeJINPOBAHUE;

CUHTES3.

Knaccudukanusa — sto:

yCTaHOBJIEHUE CXO/JCTBA U Pa3/IM4YMsl NPU3HAKOB UCC/IelyeMbIX 00bEKTOB;
06’beIMHEHHE PA3JIMYHbIX TPU3HAKOB UCC/IE/[yEMbIX 00 bEKTOB;

+0THeceHHe 06'beKTOB K Ollpe/ieJIeHHOMY KJIacCy sIBJIEHUH.

OTBJIeYeHME OT Psiia HECyLLeCTBEHHBIX /Jisl JaHHOTO MCC/IeJ0BaHMs CBOWCTB U3y4ae-
MOTO fABJIEHUS C OAHOBPEMEHHbIM Bbl/JleJIeHUEM HHTePeCyI0IUX CBOMCTB M OTHOLIEHUM
+abCcTparupoBaHue

MO/JieJIMpOBaHUe

Jle AYKI U

UHAYKIUSA

MeTo/, 3aMelneHUsI U3y4YaeMOro 06'beKTa NOAOGHBIM €My MO PSAY UHTEePeCylIuX UC-
cJleA0BaTe sl CBOVMCTB M XapaKTePUCTUK

aHaJu3

+MO/JieJIMpOBaHUe

abcTparupoBaHue

CUHTEe3

CoeauHeHUe paHee BblJe/JIeHHbIX YacTel IpeJMeTa B eJUHOe 1ies10e
aHaJu3

MoJieJINpOBaHUE

abcTparupoBaHue

+CUHTE3

Cnoco6 paccyxaeHusi, B KOTOPOM OOILIUI BbIBOJ, CTPOMTCS HA OCHOBE YAaCTHBIX MOCHI-
JIOK

abcTparupoBaHue

Mo/JieJINpOBaHUE

JleAyKLUs

UHAYKLUSA

N3yyeHUe 06bEKTa MyTeM CO3J4aHMs U UCCIeJ0BaHHs ero KONuM, 3amMelanineii 06 beKT
HCC/IeJOBAHUSA C onpe/eIeHHbIX CTOPOH

abcTparupoBaHue

+MO/JieJIMpOBaHNe

Jle YKL Us

WHAYKLUSA



Hay4HbIM MeTOJ0M Ha3bIBaAETCA

OTpac/b NeJarornieckoi HayKH, UCCIeyIolas 3aKOHOMEPHOCTH 06y4YeHus

Croco6 Mo3HaHUs, UCCIeJOBAHUSA SIBJIEHUN TPUPO/Ibl U 061LeCTBEHHOU )KU3HHU

CUCTeMa IPHUEMOB B JIDOOH J1eITeIbHOCTH

COBOKYITHOCTb IPUEMOB 11e/1eCO06pa3HOro NMpoBeieHUs1 KaKON-1160 paboThl
MaTepuasibHas TO4Ka (A6COJTITHO TBEpPAOE TeJI0) — 3TO NpUMep... .

06001IeHUS

+abcTparupoBaHus (Maeanu3aLmm)

MO/JIeJINPOBaHUSA

CUHTEe3a

Ha sMnupuyecKoM ypoBHEe HAyYHOT0 MO3HAHUA MOXKET OCYIeCTBJIATBHCA...

pacKkpbiTHe U 000CHOBaHUE HauboJiee TIYO6OKHX U CyIlleCTBEHHBIX CTOPOH U3y4aeMbIX sIBJIe-
HUU

00'bsICHEHHE IPUYHUHbI HA0JII0JaeMbIX SIBJIEHUH

+UHTepnpeTanus, 00’bsiCHEHUE, TOHUMaHue HabJ10/jaeMbIx GaKTOB

nepBUYHasA KJacCUPHUKAIMS HAYYHbIX GAKTOB, CTATUCTUYECKUX JAHHBIX

MbIc/IeHHO€e pacy/ieHeHH’e LeJIOCTHOTO NMpeJgMeTa Ha COCTaBHbIE YacCTH C IeJIbI0 UX BCe-
CTOPOHHEr0 U3y4YeHUA

+ aHaJIu3

UHAYKIUSA

CUHTE3

Jle IyKI U

MeTo  moJiydyeHMs 3HAHMM, KOrja OOLIMI BbIBOJ, Je/laeTCs Ha OCHOBe 0000LeHHA
YaCTHBIX NOCBIJIOK (OT YaCTHOTO K 0611eMy)

aHa/u3

UHAYKIUSA

CUHTE3

Jle IyKI U

3ameleHre U3y4aeMoro 06’beKTa NoJA06HbIM €My MO pAJY CBOMCTB M MOJIyYeHue HOBOM
uHPpoOpMaLuM 06 06 bEKTeE

aHaJu3

+MOJieJIMpOBaHNe

abcTparupoBaHue

CUHTE3

Ilog yHMBepCa/IbHOCTbIO HAYYHOT'O 3HAHUS MOHUMAETCS TO, YTO...

HayKa HeUTpasibHA B MOPAJIbHO-3TUYECKOM IJIaHe

WH/AUBU/Iya/ibHble 0COOEHHOCTHU y4YEHOro (HallMOHAJIbHOCTb, MECTO NMPOXKUBAHUS U JIPYyTHeE)
HUKaK He NpeJiCTaB/JeHbl B KOHEUHbBIX pe3yJibTaTaX HAyYHOI'0 MO3HAHUSA

noJiy4yaeMble HAyKOW 3HAHUS PUTO/HbI JIJIsl BCEX JIIO/IEH, U ee SI3bIK SIBJISETCS 0JJHO3HAYHbIM
BbIBO/Ibl HAYKH TPEOYIOT, IONMYCKAIOT U MPOXOASAT MPOBEPKY IO ONpejiesieHHbIM, CHOPMYJTH-
pPOBaHHBIM B Hell paBuJaM

Ilog, BHEMOPaA/IbHOCTHIO HAYYHOT'O 3HAHUS MOHUMAETCS TO, YTO...

+ HayKa HeHUTpaJsibHa B MOPaJIbHO-3TUYECKOM IJIaHe

WHAWBU/IyaJibHble 0COOEHHOCTHU YYEHOro (HAallMOHAJIbHOCTb, MECTO NMPOXKUBAHUS U JIPYTHE)
HUKaK He NpeJiCTaB/JeHbl B KOHEYHbBIX pe3yJibTaTaX HayYHOI'0 MO3HAHUSA

roJiydyaeMble HayKOW 3HaHUS PUTO/HbI JIJIsl BCEX JIIOJIEH, U €€ S3bIK SIBJISETCS 0JJHO3HAYHBIM
BbIBO/Ibl HAYKH TPEOYIOT, ONMYCKAIOT U NPOXOAST MPOBEPKY IO ONpejesieHHbIM, ChopMyTH-
POBaHHBIM B HEeH NMpaBUJIAM

Ilog He3aBepIIEHHOCTbI0 HAYYHOr0 3HAHUA NOHUMAETCH ...

+IPOIeCC HAYYHOI'0 NTO3HAHUS GeCKOHEeUYeH, TaK KaK Hay4yHOe 3HaHHe He MOXeT JOCTUYb ab-
COJIDTHOU UCTHUHBI

IPEeeMCTBEHHOCTh B Pa3BUTHU HJI€H, TEOPUHA U MOHSTHN, HEPa3pPbIBHOCTh BCETO MO3HAHUSA
KaK BHyTpPeHHE eJIMHOTO IieJieHanpaBJeHHOTO poliecca



cB06O/JIa KPUTUKH, OeCpensTCTBEHHOEe 00CYK/JIeHHe CIIOPHBIX HUJIM HESCHBIX BOIPOCOB, OT-
KPBITOE U CBOOO/JHOE CTOJIKHOBEHHME PA3JIMUYHbIX MHEHUHN

TOTOBHOCTb IMOCTABUTb I10J] COMHEHHE U IIePECMOTPETh B3TJISAZbI, €CJIH B X0/l TPOBEPKH OHH
He MOITBepPAATCS

Iloa paniMoOHA/ILHOCTHI0 HAYYHOT'0 3HAHUA NOHUMAETCH ...

IpOlleCcC HAyYHOI'0 MO3HAHUSI 6ECKOHeUeH, TaK KaK HayyHOoe 3HaHUe He MOXeT JAOCTUYb ab-
COJIIOTHOM MCTHUHBI

NpeeMCTBEHHOCTb B Pa3BUTUHU HU/Jel, TEOPUUN U MOHATUN, HEPA3PbIBHOCTb BCEr0 MO3HAHUS
KaK BHYTpeHHe eJIMHOTO IleJIeHalpaBJIeHHOTO Mpoliecca

cB00OOJIa KPUTHUKH, OeCpensTCTBEHHOE 00CYK/leHUe CIIOPHBbIX WJIM HEeSCHbIX BONPOCOB, OT-
KPBITOE U CBOGO/IHOE CTOJIKHOBEHHE PA3JIMYHBIX MHEHUH

+ TOTOBHOCTb MOCTABUTh MOJ, COMHEHUE U MEPECMOTpPEeTh B3TJISAZbI, €C/IU B X0/le IPOBEPKU
OHU He MOATBEPAATCA

Ilo 06€3/ITMYEHHOCTHI0 HAYYHOT0 3HAHHWSI IOHUMAETCH ...

IpollecC HayYHOro MOo3HaHUsI 6eCKOHeuYeH, TaK KaK HaydHoe 3HaHHe He MOXKeT AOCTUYb ab-
COJIIOTHOM UCTHHBI

peeMCTBEHHOCTb B Pa3BUTHUHU /e, TEOPUH U MOHATHH, HEPA3PBIBHOCTb BCEro MO3HAHUS
KaK BHYTpPEHHe eJIMHOTO 1jeJieHalpaBJIeHHOTO Mpoliecca

+KOHeYHble pe3yJibTaThbl HAYYHOT'0 MO3HAHUS He 3aBUCAT OT HAIlMOHAJbHOCTH YYEHOTO, OT
MecTa ero NpoXKUBaHUs, OT UHAWBUAYAJTbHBIX 0COOEHHOCTEHN

TOTOBHOCTb IMOCTABUTD I10J] COMHEHHE U IIePECMOTPETh B3TJISAZbI, €CJIH B X0/l TPOBEPKH OHH
He MO/ITBepPAATCS

HccieaoBaHue B cielida/IbHO CO3/laBaeMbIX U KOHTPOJIMPYeMbIX YCIOBHUSX
Hab6uronenue

+ 3KCIIEPUMEHT

CunTe3s

AHanus

K ecTeCTBEeHHBIM OTHOCATCA C/IeAYOIIUE HAYKH:

+ GU3UKa, XUMHUs, OUOJIOTUS

610J10TUSA, UCTOPUSA

3KOHOMMKA, MaTeMaTHKa

MCTOPHS, ICUXOJUHTBUCTHUKA

MaTeMaTHKa - 3TO HayKa ...

0 Ka4eCTBEHHbIX OTHOLIEHUAX JeUCTBUTEJbHOCTH

ecTeCTBEeHHas
MeXAUCIUIINHAPHAsA

ryMaHUTapHas

Heopranuueckylwo U oOpraHu4ecky mnpupoay 3emium M BcesieHHONl u3y4aloT

HayKH.

+eCcTeCTBEHHbIE

TexHuuyeckue

['ymMaHuTapHbIE

CouyasibHbIE

Jl/11 ecTeCTBEHHBIX HAyK XapaKTepHo(a)...

+BbICOKasl CTeNeHb 00’ b€ KTUBHOCTH U JJOCTOBEPHOCTHU

WH/IMBU/yaJIbHOE IOHUMaHHe MUPa

HCTOJIKOBAaHHWE, UHTepIpeTalys IBJIeHUH, KOTOpble He CBOJSATCS MOJIHOCTbIO K paliMOHaJb-
HBIM HadaJjiaM

pacKpbITHE LieJield, HAMEpPEeHU N YyesloBeKa

Ecsim runoTesa BelAepKMBaeT SMIUPHUYECKYI0 IPOBEPKY, TO OHA MPUOOGPETAET CTATYC
3aKOHa

npeno0XKeHUs

uaen



TEOpUHU

le/IMepOM HHTErpanu €eCTeCTBEHHbIX HAYK ABJJIACTCA:

MHpOpMaTHUKa
+O6MOMHPOpMaTHUKa
reoxXuMus
MUKPOOUOJIOTUSA

HecTporuii o6pa3Hblii A3bIK, CyO'b€KTUBHOCTh 3HAHUSA, HHTEPEC K MHAUBUAYATbHBIM
CBOMCTBaM U3y4YaeMbIX IPeJMETOB XapaKTePHbI AJIA...

byH1aMeHTaIbHBIX HAYK
TEeXHUYECKHX HayK
+T'YMaHUTAPHOHU KYJbTYpPbl
eCTeCTBO3HAHUS

Tema: «Pa3BuTHe nIpeACTaB/JIEHUNA O MAaTEPHUH»
Bonpocsl co6ece0BaHMA 110 TeMe

1. lloHAaTHE MaTepuH U ee CBOWCTBA.
2. YpoBHHU MaTepuu (MUKPOMHUP, MaKPOMHUP, MeTraMHUp)
3. dyHjaMeHTa/libHble B3aUMOJEWCTBUS (IPaBUTALMOHHOE, 3J€KTPOMAarHUTHOE, CUJILHOE,

caaboe)

4. CTpyKTypa MUKpOMHUpA. JieMeHTapHble YacTUllbl. DOTOHBI, JIENTOHbI, ME30HbI, DAPUOHBI,

aJIpOHBI U Jp.

5. Ilonatue KocMoca, Xaoca, BcesnenHno#, 'alakTUKH, IIJIaHETHOH CUCTEMBbl, 3Be3/bl, IJIaHe-

ThbI, CHIYTHHUKH.

6. 'esiMoneHTpHUYECKasd U TeolleHTpUYeCcKas KapTUHbI Mupa. PazBuTue mnpejacTaBJeHUU O
ctpoeHuu BcesneHHoit (uaeu Apuctortens, [Itonemes, H. Konepnuka, [I. BpyHno, I'. T'anunes).
7. MeToapl usydyeHus BcesienHou. CieniMasibHble e JUHULBI U3MepeHUs1 BO BcesieHHOM.

8. CBoiicTBa BcesieHHOM (0AHOPOAHOCTb, U30TPONHOCTb, HECTALMOHAPHOCTh). 3aKOH Xab6-

Jia.

9. Konuennusa bosblioro B3pbiBa U ee JloKa3aTesbCTBa.
10. HproTOHOBCKasi KOHIeNLUs abCOMIOTHOTO NPOCTPAHCTBA U BpeMeHU. 3aKOHBI IBUKEHUS

Tab6sauua 3 - Kputepuu ouleHKH cGOPMUPOBAHHOCTH KOMIIETEHLIUH

KO,E[ N HAaWMMEHOBaHHWe HH/H-

KpuTtepuu oneHMBaHUus CPOPMUPOBAHHOCTH KOMIIETEHIIUHU (YacTH

KaTopa JOCTWKEHHsI KOMIle- | KOMIETEHIHH)
TeHIUU (Y4acTH KoMIeTeH- | Ha 6a30BOM ypOBHE Ha NOBBIIIEHHOM YPOBHE
L1H) COOTBETCTBYET OIEHKE | COOTBETCTBYET COOTBETCTBYET
«y/IOBJIETBOPUTEJILHO» | OIlEHKE «XOPOIIO» | OlleHKE «OTJHUYHO»
50-64% ot w™akcu- | 65-85% oT makcu- | 86-100% ot Mak-
MaJIBHOTO 6aJia MaJIbHOTO 6aJia CMMaJIbHOTO GaJiyia
U-1yk.2 [lokazan 3HaHue oc- | [lokazan mosaHoe | [lokasan BCECTO-
3HaTb: -MeTO/ibl MpeJiCTaBJie- | HOBHOT'O MPOrpaMMHO- | 3HaHHe po- | pOHHee, CUCTeMa-
HUS U ONIMCaHUs pe3yJibTaTOB | o MaTepuasa. rpaMMHOr0 MaTe- | THUYeCKoe U TJIy6o-
NPOEKTHOU [1eATeTbHOCTH; 3HaeT cneuuduUyeckde | puasa. KOoe 3HaHue IIpo-
-MEeTO/Ibl, KPUTEPUM U Mapa- | 4YepThl HAyKH, oTnume | [lo cyuecTBy, OT- | rpaMMHOr0  MaTe-
MeTpbl OLIEHKH pe3y/IbTaTOB | HAYKH OT APYrux chep | BedyaeT Ha NOCTaB- | pUaja, MNPUHUMAET
BBINOJIHEHUS TPOEKTA; JesTeJbHOCTH, 3Talbl | JIJEeHHble BOIPOCHI, | aKTUBHOE y4acTHe B
-IPUHLMIBI, METOJAbl U Tpe- | pa3BUTHUSI  €CTEeCTBO- | TBEP/O YCBOWJ | X0/le  NpOBeAeHHUs
GoBaHUf, NpeabsBJsIeMble K | 3HAaHHUS, YPOBHU HaAy4- | IPOrpaMMHbIH 3aHATUHN, MPaBUJIb-
MpOEeKTHOU paboTe. HbIX  HCCJAeJOBaHUM, | MaTepuas IO Te- | HO OTBe4yaeT Ha

UA-2yxk-2 byHJaMeHTaIbHbIE MaM MOJAYJIsl, Tpa- | MOCTaBJeHHble BO-
YMeTb: -000CHOBBIBAaTh T€O- | 3aKOHBI IPUPO/IbI, MOTHO  M3JIaraeT | MPOChl, YCBOWJ Ma-
pPeTUYECKYI0 U MPAKTHUYECKYIO | pa3BUTHE  TpEJCTaB- | ero  6e3  Cylle- | Tepyajl B MOJIHOM
3HAYUMOCTh MOJIY4YEeHHBIX | IEHUH O MaTepwH, | CTBEHHBIX ONIMGOK, | 06'beMe U CBOGOJHO
pe3y/bTaToB; JBWKEHUH, O Tpo- |C HeGOJIBIIMMH | OPUEHTUPYETCA IO
-IPOBEPSATh W AHAIM3UPO- | CTPAHCTBE M BPEMEHH, | MOTPELIHOCTSMH, TeMaM MOy,




BaTb MPOEKTHYIO JOKYMeHTa-
LIMI0;

-IPOTHO3HUPOBAThL  Pa3BUTHE
NPOIECCOB B MPOEKTHOU Mpo-
deccroHaNbHOU 06J1aCTH;
-BbIIBUTaTb UHHOBAlUOHHbIE
HJled U HeCTaHJApTHbIE TO/I-
X0/lbl K UX pEelIeHUI0 B IeJax
peanv3alu MPOEKTa;
-paccuuThIBaTh  KadyeCTBEH-
Hble W KOJIMYECTBEHHbIE pe-
3yJbTaTbl, CPOKH BbINOJHE-
HUS IPOEKTHOM paboThI.

UA-3 yk-2

BnasieTh: ympaBsieHHEM Mpo-
eKTaMU B 006JIaCTU COOTBET-
CTBylOLlel npodeccruoHab-
HOU J1eSITeIbHOCTH;
-pacnpenesieHHeM 33JJaHUN U
MOTHBAIlMEN K JOCTHKEHUIO
LeJsieu;

-ynpaBJjieHueM pa3paboTKoU
TEXHUYECKOr0 3aJlaHus Mpo-
eKTa, yIpaBJIeHUeM pean3a-
UM TpodUIbHON MPOEKTHOU
paboThl U MPOLECCOM OOCYXK-
JIeHUS U J0PaboTKH MMPOEKTA;
-y4acTHueM B pa3pabOTKe TeX-
HUYECKOTO 33/]JaHUs MPOEKT],
pa3paboTKou MporpaMMbl
peasM3aluy IMpPoOeKTa B MPO-
deccruoHaIbHOU 06.J1aCTH;
-opraHusanueid MNpoBeAeHUs
npodecCuOHANbLHOTO  06CYX-
JIeHUs1 TMpPOeKTa, y4acTHeM B
BeJleHUM INPOEKTHOU JOKYy-
MeHTalUY;
-IPOEKTUpPOBaHUEM  IJIaHa-
rpaduka peasvdsaluu IpoeK-
Ta;

-onpeneseHHeM TpebOBaHUU
K pe3yJbTaTaM peaau3aluu
POEKTa.

HO MCHBITHIBAeT 3a-
TPYAHEHHUS B BO3MOX-
HOCTU  NpPUMEHEeHHUs
3aKOHOB B npodeccuo-
HaJbHOW  JlesiTesIbHO-
CTH.

[Ipu oTBeTax pomycka-
€T MOTPELIHOCTH, HC-
Ka)KeHUsl JIOTHUYeCKOoU
nocJje;0BaTeJbHOCTH
u3/1araeMoro MarTepu-
aja, HETOYHYI apry-
MEHTAal1I0 TeopeTHye-
CKHX TOJIO)KEHUH Kyp-
ca

NpUBOIUT GOpMy-
JIUPOBKHU ompe/je-
JIEHUH, HO Jomyc-
KaeT HEeTOYHOCTH
npyd aHajii3e WH-
dopmanuu, BJaje-
eT OOIMMH HaBbl-
KaMU  ONTHUMaJlb-
HOTO pelieHus
3ajlady € y4YeToM
COBpPEMEHHBIX
KOHIIEMIUU

CTBO3HAHMUSL.

ecTe-

yMeeT BEpHO, apry-
MEHTHUPOBAHO U
SICHO H3JlaraTb Ma-
Tepuaj MpU pelie-
HUU CUTYaIlMOHHBIX
3ajga4. Baageet
HaBbIKaMU MpUMe-
HEHUS 3aKOHOB
IPUPO/IbI

B MpodeccroHalb-
HOH [esATeJbHOCTH,
NpaBUJIbHO OTBeYa-
eT Ha II0CTaBJIEH-
Hbl€e BONIPOCHI

Tema: «Kocmoutorusa (Meramup)»
KoHTpoJinpyeMble KOMNeTeHIUMHU (/1M UX YaCTH):

®DOoHA TECTOBBIX 3aJlaHU AJIS1 TEKYL,ero KOHTPOJIA 3HAaHUM N0 TeMe
Bwvibepume oduH eapuanm omeema.
dopma opraHu3anuu MaTepUu, KOTOPYI HEBO3MO>KHO OGHAPYKUTh MOCPEACTBOM NMpPU-
60poOB (JeTeKTUPOBaTh), HA3bIBAETCA ...

+(PU3NYECKHUM BaKyyMOM
oJieM

BelleCTBOM

KU3HDIO

IlousaTue «ABHKE€HHNE» B eCTECTBO3HAHHUH O3HAYAET....
+U3MeHeHHE COCTOAHHUSAI TeJI, croco6 Cyl1eCTBOBaHHUA MAaTEPHUU




TOJIbKO MepeMellleHHUe TeJ B IPOCTPAHCTBe

TOJIKO MPOILeCC XUMHUYECKUX PeaKLUi

TOJIbKO MPOLIECC JieJIeHUS KJIeTOK (MUTO3)

Cnoco6amMu cynieCTBOBaHUS MaTEPUH SIBJISIOTCA ...

+ ZIBHPKeHHE U B3aUMO/JleHiCTBUEe

IPOCTPAHCTBO U BpeMs

HHbOpMaIMs U CO3HAHHE

BellleCTBEHHbIE YaCTUIbl U GU3UYECKHUE OIS

B3aumojelicTBre, KOTOpO€Ee MMeeT YHUBEPCAJIbHbIN XapaKTep, BBICTYNIaeT Bcerja B BU-
e CWI NPUTSKEHU, ABJISETCS CaMbIM CJ1a0bIM Ha SAAePHbIX PACCTOSIHUSAX, HA3bIBAETCS
+ rPaBUTALMOHHbBIM

3JIEKTPOMarHUTHBIM

cJ1abbIM

CUJIbHBIM

Kakum B3aumo/eiicTBUEM 00y CI0B/IEHO CBAA3bIBAHUE aTOMOB B MOJIEKYJIbI ?.
3JIEKTPOMarHUTHBIM

cJ1abbIM

+CHUJIbHBIM

rpaBUTALMOHHBIM

XapakTepHble pa3Mepbl MUKPOMHPA CPABHMMbI C pa3MepaMH ...
+aToMa

BUpyca

6aKkTepuu

JHK

Mup 06bEKTOB, pa3Mepbl KOTOPBIX COOTHOCHUMBI C MacIITabaMHu KU3HU HA 3eMJie, CUM-
TaeTcs...

+MaKpOMUPOM

MUKPOMHPOM

MeraMupom

BcesieHHoOM

Kocmosiorust — 3To:

+paszieJ1 aCTPOHOMMUY;

pa3jies KOCMOHABTUKY;

HeHay4yHas1 ¢opMa o3HaHus BcesreHHOM;

pas/ies acTpoJIOTUHr

MauJible 1aHeThl, BXoAsmuye B COJTHEYHYIO0 CCTeMY, Ha3bIBalOTCS:
METEeOPbI;

CIyTHUKUY;

+acTepouibl;

KOMETBI.

Hau6oJiee KpynHas e JMHULLA U3MEPEHUA KOCMUYECKUX PACCTOSTHUM:
+Tapcek;

acTpoOHOMUYECKasl eJUHHULIA;

CBETOBOH Irof;

KUJIOMETP.

BcesieHHass 0AHOPOAHA, MOCKOJIbKY OHA:

paciupsieTcs;

+HMMeeT 0JJMHAaKOBbIe CBOMCTBA BO BCEX TOYKAX;

MMeeT O/[MHAaKOBbIe CBOMCTBA 10 BCEM HANpPaBJIEHHUSM;

HaXOJIUTCSI B rOpsiYeM COCTOSTHHH.

Bo3pact Bces1leHHOM MCYUCISIETCH:

CO BpeMeHH 00pa30BaHUs raJlaKTHUK;



co BpeMeHU 06pa3oBaHus COJTHEUHOU CUCTEMBI;

C MOMeHTa boJib110ro B3phIBa;

+C Havyasia ¢pasbl UHQJISALMHU.

Hama N'asrakTKa Ha3bIBaeTcAa

+MJie4yHbIY Ty Th

TYMaHHOCTb AHZIpOMe/ibI

Cupuyc

CosiHeyHas cucTemMa

KBaszapbl — 3T0:

HOBbIE 3B€3/bl;

JIBOMHBIE 3B€3/Ib;

+MOIIJHbIe UCTOYHUKU paiMoU3aydeHus1 Bo BcesieHHON;

MaJible TaJIaKTUKU — CIYTHUKHU Haulel ['aslakTuKy.

Paccrossauio ot 3emuu a0 Co/IHILA COOTBETCTBYET

napcek

+aCTPOHOMUYECKAs eJMHHULIA

CBETOBOM I'o/,

KUJIONpaceK

Hama N'asraktTuka umeet popmy:

+CIIUPAJIbHYIO;

3JIIMIITUYECKYO;

IIapOBU/IHYIO;

HeIpaBUJIbHYIO.

Hayvasio paciuupeHnusi BcesileHHOM yAa/IeHO OT HAC HA ...

+12-15 maipa. et

5 MJpA. 1eT

7-10 maiph. jieT

100 muiH. sieT

Buaumas o6sactbh BecesileHHOH, JOCTYIIHAasA COBPpEeMEHHbIM aCTPOHOMHYECKHMM MeToJaM
HUCC/IeJOBAHM A, HA3bIBAETCH...

+MeTarasakTuka

Mueunsii [lyTh

rajlakTHKa

3BE3/iHas cucTeMa

Boi6epute HE BepHoOe, ¢ TOYKM 3peHUA reJIMOLeHTPU4YeCKOu cucteMbl Mupa Konepuu-
Ka, yTBepKAeHue.

[lnaHeTa ABUXKeTCS HEPAaBHOMEPHO MO 3JIJIIUICY, B OJJHOM M3 QPOKYCOB KOTOPOr0 HaXOJUTCS
CosiHIie.

CosiHIIe HENOJBMXKHO U SIBJISIETCS [leHTPOM BceseHHOM.

3eMJisl paBHOMEePHO JABMKeTcs BOKpYT CoJsiHLa [0 KpyroBOM opouTe.
+BcesieHHas — 3aMKHYTOe NPOCTPAHCTBO, OTpaHU4YeHHOe chepor HEMOABUKHbBIX 3BE3/.
Kocmousiornueckue moaenu A.®puamMmaHa NoCTPpOeHbI HA OCHOBE O0TKa3a OT ...
+I0JIOXKEHHUS O CTalluOHApHOCTU BcesieHHOU

runoTe3bl BO3HUKHOBEHHUSA BceneHHOM

npeAnoJoXKeHUs1 00 U30TPOMHOCTH MUpa

npeAnoJioXKeHus1 06 0JHOPOJHOCTU MUpPaA

Kakoii o c4éTy B IJlaHeTOM COJIHEYHOM cucTeMe sBasgeTca l0nurep
1

4

6

+5

Camas 60JibLIasi VIAHETA COJITHEYHOM CUCTEMBI

CaTypH



YpaHn

+l0nuTep

HenTyH

3Be3abI 3TO-

XoJsiofHbIe HEGECHBIE TeJIa, KOTOPble 00PALIAIOTCS BOKPYT 3B€3/1bl

+['UraHTCKYe pacKajieHHble CAMOCBETSIIMECS HeGeCHbIe TeJla, COCTOSIIIME U3 PacKaJIeHHbIX I'a30B.
['paH/1M03HAst COBOKYNHOCTb OT/I€/IbHBIX FaJIaKTUK

HebecHble Tesa, KOTOpble 06palalOTCs BOKPYT IJIaHEThI

IL1aHeTsI 3TO-

+ X0JIO/{Hble HeOeCHbIe TeJla, KOTOpble 00pallialoTCsl BOKPYT 3BE€3/ bl

['UraHTCcKUe pacKajieHHble CaMOCBeTsIIIMecs HebGeCHbIe TeJs1a, COCTOSILIME U3 PAaCKaJIeHHbIX ra30B.
['paH/1103HAast COBOKYIHOCTb OT/I€JIbHBIX FaJIaKTHK

HebecHble TeJa, KOTOpble 00PaIAIOTCS BOKPYT IJIAHEThI

HaTtypdunocodpckas kapTuHa Mmupa 6a3upoBa/iach Ha NpeACTABJIE€HUHU O TOM, YTO ...

+B [JeHTPe MUPa HAaXOAUTCA 3eMJisl

B IleHTpe MUpa HaxoauTcsa CostHIe

B LleHTpe MUpa HaxoAuTcs JIyHa

y MUpa HeT IieHTpa

YcTraHOBUTE MNOC/JAeA0BaTe/IbHOCTh MO BO3PacTAaHUI0 MAaCIITAGHOCTH CTPYKTYPHBIX
YPOBHEH Merammpa.

COJIHEYHAsl CUCTEeMQ, IJIaHeTa, MeTarasakTHKa, raJlakTHKa

+ naHeTa, CoJiHeYHasi CUCTEMa, raJlakTUKa, MeTarajakTukKa

raJlakTHKa, COJTHeYHasi CUCTeMa, IJlaHeTa, MeTarajJakTHKa,

rajJlakTHKa, COJIHeYHasl CUcTeMa, MeTarasakTHKa, MJiaHeTa

YcTaHOBUTE MOC/JI€0BaTe/JbHOCTh N0 YObIBAHUI0 MAaCHITAGHOCTH CTPYKTYPHBIX YPOB-
Hell MeraMmupa.

COJIHEYHAsl CUCTEeMQ, IJIaHeTa, MeTarasakTHKa, raJlakTHKa

nsiaHeTa, CosiHeYHas CUCTeMa, rajlakTHKa, MeTarajiakThka

raJlakTHKa, COJTHeYHasi CUCTeMa, IJlaHeTa, MeTarajJakTHKa,

rajlakTHKa, COJIHEYHasl CUCTEMA, IJIaHeTa

YKakuTe eJUHUILbI, MCNIOJIb3yeMble AJI1 U3MEepPEeHUsl PacCTOsIHMI B npeaesax CoiHey-
HOW CUCTEMBL.

MeTphbl

+ aCTPOHOMMUYECKAs eJUHULA

Meranapcek

KUJIoMapcekK

AcTpoHOMHYecKasi eAUHUIA — 3TO PaCCTOSTHUE, PaBHOE ...

+ paccTosiHUI0 OT 3eMJiu 10 CosHIA

pacCcToOsAHUIO OT 3eMJId 10 JIyHbI

AvameTpy ['aslakTUKHU

IYTH, KOTOPBIH JIy4 CBETA MPOXOUT 32 MUHYTY

Mogenb pacmiupsawierica BcesieHHON Ha6/104aTe/IbHO NOATBEPXKAA€TCH...

+ OTKpbITHEM J. Xa66JI0M MPONMOPLHUOHATBLHOCTH MEX/1y CKOPOCThIO pa3beraHus raJlakTUK U
pacCcTOsTHUEM JI0 HUX

M3y4yeHHeM U30TONMHOTO COCTaBa BelllecTBa MeTeoprUTOB, ColHIIA U 3eMJIU

Mcciej0BaHMEM XHMMHUUYECKOTO COCTaBa 3BE3/ yTeM aHa/IM3a UX CIIEKTPOB

OTKpPBITHEM PEJTUKTOBOI'O U3/TyYEeHUs

OT60p XMMHUYECKHUX 3JIEMEHTOB BO Bce/ieHHOM NPOSAB/ISIETCA TAKUM 00Pa30M, YTO GOJIbIIYI0
4acTb

BellleCTBa B Hell COCTaBJ/ISIIOT BCETO JABA 3/IEMEHTA, 3 UMEHHO:

KpPEMHUU U yTJIepoJ;

yTJIepo, ¥ BOZOPO/;

KUCJIOPOJ, U TeJIui;



+ BOJIOPO/, U TeJIUH.

Hauo6os1iee KpynHasi e JMHMLA U3MePEeHUsI KOCMUYECKHUX PACCTOSTHUM

+ Mapcek

aCTPOHOMHYECKaAs eJUHULA

KUJIOMETP

CBETOBOU rof,

3Be3Abl NpEeUMYyLIEeCTBEHHO COCTOAT U3

BOJIOPO/ZA U a30Ta

reJiusi U KUCJA0poAa

+ BOZ0pOJia U resivd

reJiusi U a3oTa

HeGosibine X0/10AHbIEe HeGecCHble TeJsia, BXOoAsumye B cocTaB CO/ITHEYHOW CHUCTEMBI,
AuaMeTp KoTopbix oT 800 KM A0 1 KM U MeHee, 06palanTcs BOKpyr Co/iHIIa IO TeM »Ke
3aKOHaM, M0 KOTOPbIM ABHXKYTCS U 60JIbIIME MJIAHETHI — 3TO

+ KOMETBI

CIYTHUKU

acTepou/bl

KBa3aphbl

Yem pasiblie raJlaKTUKM OTCTOAT APYT OT APYyra, TeM C 60JiblIeld CKOPOCTbI0 OHM yJa-
JIAKTCA APYT OT Apyra- 3TO

1-b111 3ak0H U.Hpl0TOHA

3aKOH A. JUHIITEWHA

2-o1i 3akoH U. Keniepa

+ 3aKoH J. Xab6.1a

HccnepoBaHue JaleKUX raJlakTUK NPUBeEJIO K OTKPBITHIO, B HacTosLee BpeMs BcesieH-
Hasl paclIMpsAETCsS YCKOPEHHO. ATeHT, BbI3BaBIIUM 3TO YCKOPEHHUE, NI0JIyYU/1 Ha3BaHME...
+ TeMHasl 3Heprus

YyepHble AbIPbI

HEUTPOHHBIE 3Be3/ bl

ropsa4yada BcesieHHasa

BinkKaiiasa K HaM rajJlakTHKaA...

MJieyHbIV Iy TH

+ TymaHHOCTB AHZIpOMeEAbI

raJlakTHhKa B CO3Be31MU TpeyrojbHUKa

Cupmuyc

KpynHbie ribi6bl U130 JibJia U KaMHs, nepecekamuye COJTHEYHYI0 CUCTEMY U NPH NOA-
xoje K CoJTHIy ucnapsawinuecs ¢ 00pa3oBaHUEM ra3oBO-IblI€BbIX XBOCTOB...

+ KOMEThI

acTepou/bl

ra3oBble MJIaHEeThI

MyJ1bCaphbl

Bo BTOpOM Beke 10 H.3. copMHpOBaJ reOLeHTPUIECKYI0 KAPTHHY MHUpa.

Omap Xausim

+ K. [ITonemen

H. KonepHuk

. bpyHo

B naTHaanaTOM BeKe cdopmMHpOBaJ reJIMOLEHTPUYECKYI0O KAPTUHY MHUpa

Omap Xausim

K. [ITonemeit

+ H. KonepHuk

. BpyHo

3akoHbI ABUKeHMA Tesl B CoTHeYHOH cucTteMe cpopMupoBal

+ U. Kenuiep



K. [ITonemeit

H. Konepuuk

. BpyHo

OaHa acTpoOHOMHMYeCKasa eJUHUILLA paBHA CBETOBbIX MUHYThI
1,3

2,3

5,3

+8,3

PaccTrossHue oT 3emMiiu A0 ee CIyTHUKA PAaBHO

502 000 kM

+ 384 000 km

102 000 kM

64 000 kM

TeopeTn4yecko 0OCHOBOM COBpEeMEHHOUN KOCMOJIOTHM SBJISIETCA ...
+ 0011asl TeOpHUsl OTHOCUTETIBHOCTH

TeOopUSsI 3JIEKTPOMArHUTHOTO MOJIs

KOCMOHaBTHKa

KJacchuueckasi MexaHHuKa

CMmellleHHe CHEKTPAJIbHBIX JIMHUMA H3JIyYeHHUs AAJIeKUX FaJIaKTUK B 00J1aCTb HU3KHUX
4acTOT B KOCMOJIOTUHM NOJIYyYHJI0 HAa3BaHUE ...

+ KpaCHOr0 CMelleHUs

KpacHOU rpaHuiibl poToadpdpekTa

yJIbTpadu0ieTOBON KaTaCTPODbl

YaCTHOTO CABUTa

EcTecTBEeHHbIM TepMOSAAEePHbIM PEAKTOPOM MOKHO CYUTATD...
A4po JlyHbl

BOJIOPOIHYIO0 GOMOY

+ 3Be31y

aTOMHYI0 3JIEKTPOCTAHL U0

Tema: «MakpomMup»

Bomnpocsl co6ece0BaHMs 110 TeMe
1. [lnaneta 3emss. PopMa ¥ pasMepbl. BHyTpeHHee cTpoeHre 3eMJIU.
2. T'ngpocdepa 3eMsn. YHHUKaIbHbIE CBOWCTBA BOJbl. 3HaUYeHHe ruipocdepsl.
3. Atmocdepa 3emun. Ciou atmMmocdepbl. CocTaB aTMOCPepHOro Bo3JyXa U PoJib €ro KOMIIO-
HEHTOB.
4. Jlutocdepa 3emuu. [loHsATHE TOUBBI
5. lIpefcraBieHue 0 KU3HU B COBPEMEHHOM €eCTeCTBO3HAaHUMU. OTJIMYUTE/IbHbIEe PU3HAKU
YKUBOTO.
6. CTpyKTypHbIe YPOBHHY OpPraHM3aLUH KMBOW MaTEPUH.
7. MoJieKyIsipHO-TeHeTUYeCKHM ypoBeHb 6uosiorndeckux cucrem. ['en, JIHK, PHK,
8. KiieToyHbIN ypOBEHDb OpraHU3al Uy KUBBIX CUCTEM. [IpOKapUOTHI, 3yKapHUOThI, HEKJIETOY-
Hble GOPMBI }KU3HU. ABTOTPOObI, TeTePOTPOPHI.
9. OHTOreHeTU4YeCKUM YPOBEHb OPraHU3aL MU )KUBBIX CUCTEM.
10. [Tony/nSILMOHHO-BU/IOBOM YpPOBEeHb OpraHMU3alluU KUBbIX chcTeM. [loHsTHE BUAa, momy-
JIALIMHA, MUKPO3BOJIIOLIMHA, MAKPO3BOJIIOLUH.
11. buoreoueHOTUYECKHWH YPOBEHb OPraHU3alluU XXUBBIX cUcTeM. [loHsTHE GHOLLeH03a, 6UOo-
reoneHosa. CTpykTypa 6uoneHos3a
12. buochepHbId YpOBeHb OpraHMU3alUMU KUBbIX cucTeM. [loHATHe GHOCdepbl, TpaHULbI
6uocdepsnl. Posib 2KMBOT0 BellleCTBa.
13. TunoTe3bl NPOUCXOXKJEHUA }KU3HU Ha 3eMJie. BpeMs 3apoxKAeHus )KU3HU.
14. KpeaunmoHUCTCKas rUNOTe3a 3apOXKAEHUA )XU3HH, TMIIOTe3a CTAllMOHAPHOI'O0 COCTOSAHUS,
TMII0Te3a CaMONPOU3BOJIBHOTO 3ap0OXK/AEeHUS )KU3HU. IX OCHOBHBIE KOHLIENIIMH.



15. T'unoTe3a naHcnepMuU U ee 060CHOBaHHE.

16. 'MnoTe3a NPOUCX0XK/JEHUS )KU3HU B UCTOPUYECKOM MPOLILJIOM B pe3yJibTaTe OHMOXHMHUYe-
ckoM 3BoJitonuu A.W. OnapuHa.

17. ®U3uKO-XxMMHUYECKUEe NMPEeJINOChIIKHA 3ap0XKAeHUs KU3HU Ha 3eMsie. O6pa3oBaHHe Npo-
CThIX OPraHUYEeCKUX COeIMHEHU, 06pa3oBaHUe CJA0XKHBIX OPraHUYEeCKHUX coeuHeHUU. Onbl-
Tbl C.Muepa.

18. Konuenuus katactpopusma. Ee ocHOBHbIE U/IEH.

19. Konyennusa Tpancpopmusma. Ee ocHOBHbIe Hjien.

20. dBosironmoHHasa Teopus Y. [lapBuHa. OnpejgesieHHass U3MEHYHUBOCTb, HeollpeAesaeHHas
M3MEeHYUBOCTb. Hac/ieiICTBEHHOCTD, BU/Ibl €CTECTBEHHOT0 0T60pa

21. T'enotun, ¢eHoTtun. I'eHpl. AnesnbHble TeHbl. JJOMUHAHTHOCTD, PELIleCCUBHOCTb, FTOMO3H-
TOTHOCTb, TE€TEPO3UTOTHOCTb.

22. llpoucxoxaeHue d4YesnoBeka. AHTponoJsiorusi. KoHuennusa KpeauuoHusma. KoHuennus
3BOJIIOLUU. TpyioBasd KOHLENLUA.

23. llpoucxoxaeHue yesoBeka. KoHuenuusa MmyrtareHe3a. KocMuuyeckass koHuennus. Cxof-
CTBO 4YeJIOBEKa U YKUBOTHbBIX.

24. Ctaayu 3BOJIOIMU YesioBeKa. /[peBHelINe JIIOAU, PEBHUE JIIO/IH, COBPEMEHHbIE JIFOU.
25. Jlemorpadudeckue npobseMbl. Baseosorudyeckas KyabTypa.

Tema: «MakpoMup. 3eM/Isl KaK IUIaHeTa»
®oH/ TeCcTOBBIX 3aJaHMM AJIsl TEKYLero KOHTPOJIsl 3HAHUH 10 TeMe
Bvibepume oduH eapuanm omeema.

MecTopoxaeHus HepTH M ra3a CBA3aHbl C TEKTOHUYECKHUMHU CTPYKTypPaMU:
rop;

+ paBHUH;

JIHa OKeaHa;

JIEJHUKOB

MupoBO# OKeaH BK/IHOYaeT B ce6:

+ BCe MOpS U OKeaHbl;

OKeaHbl U HaXO/AIIMecs Mo HUMU M0/I3€MHbIE BO/IbI;
OKeaHbl U JIbJIbl AHTAPKTU/bI;

OKeaHBl.

Paguyc 3emiiu paBeH

1000 kM

OZTHOM aCTPOHOMHYECKOU eJJUHULE

5423 kM

+ 6371 kM

OxeaHM4ecKasi 3eMHasl KOpa npe/craBjeHa C/I0sIMU:
0Ca/I0YHbIH C/I0H, TPAHUTHBIN CJIOH, 6a3a/IbTOBBIN CJIOH
0CaJloYHbIH CJI0H, 6a3a/1bTOBbIN C/10H, MAHTHUSA

+ 0CaZJOYHBIN CJIOH, 6a3a/JIbTOBBIN CJION

0Ca/I0YHbIN CJI0M, MAHTHS, AAPO.

MaTepuKoBas 3eMHasA KOpa nNpeACcTaB/IeHa CI0SIMU:

+ 0CaJI0YHbIN CJI0U, TPAaHUTHBIN C/10M, 6a3a/IbTOBBIHN CJI0M
0CaJIoYHbIN CJIOH, 6a3a/IbTOBbIN CJ10M, MAHTUS
0CaJl0YHBIH CJIOH, 6a3a/1bTOBbIH CJI0H

0Ca/I0YHbIN C/I0H, MAHTHS, AAPO

Kakue yrBepxxaeHuss He BepHbI

SI/IpO B OCHOBHOM COCTOMT M3 XKeJle3a U HUKeJIst

+ 3eMHasi Kopa Helo/JiBU>KHa

10/ 3eMHOM KOPOH, 6JIMKe K LIeHTPY 3eMJIH, pacroJjaraeTcss MaHTUS
TeMIlepaTypa FOpHbIX MOPOJ C IJIyOUHOM Bo3pacTaeT B cpefjHeM Ha 1 rpaZyc Ha Kaxjble 33
M.



K ocaj04HbIM HEOPraHU4Ye€CKHUM OTHOCATCSA NOPOAbI:

M3BECTHSK

HedThb

MeJl

+ [JIMHA

K ocaj04YHbIM OpraHM4eCKUM OTHOCSITCS NOPOABI:

+ U3BECTHSK

ecokK

KaMeHHasi COJb

TJIMHA

MarmaTn4yeckue ropHbie NOpo/Jbl 06pa3yloTcs U3:

06JIOMKOB FOPHBIX MOPO/T HJIK OCTAaTKOB >KUBBIX OPTaHU3MOB

+ OCTBIBLIEH Marmbl

TOPHBIX MOPOJ U OCTAaTKOB YKHUBBbIX OPTaHU3MOB, M0/, BO3J€CTBUEM JIaBJIeHUSI U BBICOKOU

TeMIlepaTyphbl

MeTaMOpPUIEeCKUX OPOJ

CaMy10 BBICOKYIO TeMIIepaTypy BelllecTBa UMeeT:

3eMHas Kopa

+ AP0

BHEIIHSISI MAaHTHUS

BHYTPEHHSIsI MaHTHUS

TemnepaTtypa saapa AOCTUTAET:

10 000 °C

+ 6 0009C

2000°C

20eC

C yBe/IM4eHHEM BbICOThI Ha/i IOBEPXHOCTHIO 3€eMJIM TeMIlepaTypa Bo3AyXa BO3PacTaeT:

B Tponocdepe;

+ cTpaTtocdepe;

Mme3ocdepe;

3k3ocdepe.

Ha BbicoTe 10 KM HaZ;, NIOBEPXHOCTHIO 3eMJIM BO3AyX COCTOUT NPEeUMYILLeCTBEHHO:

U3 YTJIEKHCJIOTO0 ra3a U a30Ta;

M3 BOJIOpO/ia U reJivs;

+ 13 a30Ta U KUCI0PO/a;

M3 a30Ta U 030Ha.

CocTosiHMe HIDKHETO ¢J10s1 aTMOocdepbl B JAHHOM MeCTe B JaHHOe BpeMsl Ha3bIBAeTCA:

abbeio;

+ [10r0/13;

KJIMMAT;

BeTep

Pacnosioxxute cjion aTMocdepbl, HAYUHASA C HDKHEro

crpaTtocdepa, Me3ocdepa, Tpornocdepa, ak3ochepa;

ctpatocdepa, ak3ochepa, Mesocdepa, Tponocdepa;

+ Tpornocdepa, crpatochepa, Me3ochepa, Tepmochepe;

Tponocdepa, crpaTocdepa, TepMocdepe, Me3ocdhepa,;

030H o6Gpa3yeTcsi B pe3y/ibTaTe

MCIIapeHUsI BO/IbI

HU3KHUX TeEMIIepaTyp

pasJioKeHUs YTJIEKUC/IOrO rasa

+ 3JIEKTPUUECKOro paspsaa

MomHyo 3amuTty O6Mocpepbl OT KOCMHMYECKHUX 3apsKeHHbIX 4YacTHL, CO3JaeT
3emin.




rpaBUTALMOHHOE M0JIe
rujipocdepa

+ Maruutocdepa

Tponocdepa

B ocHOBe MeTO0B onpeje/ieHUs aGCOIIOTHOTO BO3pacTa rOPHbIX MOPOJ, JIEKHUT ...
HabJII0/leHre 32 U3MEHEHUSIMU POJICTBEHHBIX OPraHUM3MOB BO BpeMeHH

U3ydyeHUe COJep>KaHHsI OKaMeHeJIbIX OCTAaHKOB }KMBOTHbBIX UJIM PacTEHUHN

+ Oolpe/ie/iIeHHe COOTHOLIeHUS PaZMOAaKTUBHbBIX U30TOIOB, BXOAAIIUX B COCTaB MUHEPAJIOB
onpejiesieHUe MOCAe0BaTeJbHOCTH 3a/ieraHusl CJI0EB B BEPTUKAJbHOM pa3pe3e 3eMHOH KO-
phI

CoeauHeHUs HA OCHOBe KpeMHMs NIpe06./1ajaloT B(BO) 3emin.

rujipochepe

+MaHTHUHU

BHYTPEHHEM s/ipe

BHELIHEM siJipe

HbI0TOH BriepBbIe TeOpeTUYeCKH 000CHOBAJI MIpeANoJioKeHue, 4To dopma 3eM/IM COOT-
BETCTBYET ...

3JUIUTIICOUY

Hiapy

IJIOCKOCTH

+Teously

HHpopmanuio 0 BHyTpPEeHHEM CTPOEHUH IJIAHETHI 3eMJIs Te0JIoTH U reoPpU3nKU moJjiy-
YalT B OCHOBHOM NYTEM U3yYE€HHUH ...

+ [IPOLECCOB MPOX0XK/EeHHS, OTJIOLEHUS U OTPaXKeHUsI CECMUYeCKUX BOJIH
JlesITeJIbHOCTH BYJIKAHOB

BO3pacTa FOPHbIX IOPOJ MeTOaMH U30TONHON XPOHOJIOTUH

BO3MYIIEHUH MarHUTHOTO M0Jis 3eMJIU

O6beM npecHbIX BOA cocTaBasgeT_____% rugpocdepsl

95

50

32

+2

Bosbiias yacTs B Tponocdepe npuxoauTca Ha

YIJIEKUCJIBIN a3

030H

asoT

KUCJIOPOJ,

HukHAs yacTh aTMOcdepbl Ha3bIBaETCA

+ Tponocdepa

noHocdepa

cTpaTtocdepa

Me3ocdepa

IIpu KakoM cojep>KaHUM KHCJA0poJa B aTMocdepe NpeKpaualnTcsa OCHOBHbIE NPUPOJ-
Hbl€e MPOLeCChl- AbIXaHM e, TOPeHne, THUEHue

79%

21%

+16%

1%

HUCcTOYHMKOM 06pa30BaHUA 030HA ABJIAETCA

BO/Jia

YTJIEKUCJIbIN ra3

+ KHUCJIOPOJ,

BOJIOPOJ,



Yaep:xaHue 3HAYUTE/IbHON YacTH TemJIOBOM 3Hepruu CoJiHIA Y 3eMHOM MOBEPXHOCTHU
Ha3bIBAETCA ...

+ «IAPHUKOBBIM 3QPeKTOM»

PaZiM0aKTUBHBIM 3arpsi3HEHUEM

pa3pylieHrueM 030HOBOTO CJIOSI

CTUXUHHBIM OeICTBUEM

YcuieHue «napHUKOBOTo 3¢ ¢PeKTa» NPOUCXOAUT BCI€eJCTBHE YBeJIMYEeHMS BIGPOCOB ...
+ IMOKCH/1a yrJiepoJia U MeTaHa

KHCJI0PO/ia U BOASIHBIX ApOB

a3oTa 4 030Ha

CBUHLA U CEpbI

YrieKuc/iblii ra3 BblJesisieTcs B pe3yJ/ibTaTe....

+ ropeHus

doTocuHTE3a

MCNapeHus Baaru

paspylleHUst 030HOBOTO CJ1041

TassHUe BeYHOHM Mep3JI0Thbl OyAeT yCYyryoasaTh NAapHUKOBbIN 3)PeKT, TaK KaK U3 OTTa-
SIBIIMX FPYHTOB B aTMOocdepy 6yAyT NOCTYNATh ...

+ YIJIEKUCJIbIA a3 U MeTaH

bTopubl

OKCH/IbI Cepbl

OKCH/Ibl a30Ta

OCHOBHBIMHY UCTOYHUKAMU NOCTYIJIEHHs B aTMocdepy rasa MeTaHa SIBJASIOTCA ...
NYCTbIHU U MOJIYMyCThIHU

JIeCHble MaCCHUBbI

+ 60JIOTUCTbIEe PAalOHBI

CTelHble paliOHbI

Haun6osib1m1asi KOHIEHTpanys 030Ha HAG/I104aeTCA B...

Tponocdepe

+ cTpaTtocdepe

ruapochepe

Me3ocdepe

O30HOBBII €101 3a/epKUBaeT NPOHUKHOBEHHUE K 3eMHOM NOBEPXHOCTH...
+)XeCTKOTO ybTPadr0JIeTOBOT0 U3JYyUEHUS

MSTKOTO yJIbTPadH0JIeTOBOTO U3JIyYeHUSs

BU/IMMOM YAaCTH CIEKTpa

MHPPAKPACHOTO U3JTyUYEeHUSs

dakTopoM, OrpaHMYUBAOIIMM BEPXHUH Npeje }KU3HU 6uocPepsbl, ABIAAETCS ...
+ UHTEHCUBHOE yJIbTPadHO0JIeTOBOE U3JIyUYeHHE

BbICOKasl TeMIlepaTypa

BbICOKAsi BJIQXKHOCTb

HU3Kas TeMIepaTypa

Hau6oJsiee onacHbIMHU AJi1s1 YeJI0BeKa MOC/JAeACTBUSAMHU MCTOLEHUSI 030HOBOTO CJI0S SIB-
JISIIOTCA ...

IICUXUYECKHEe OTKJIIOHEHUS

OKOTU KOXKU U IJ1a3

+ paK KOXH U KaTapakKTa Ija3

HapylleHUs1 MeTabou3Ma

KoMGMHanMa CyXMX U MOKPBIX OCAKJEHUH U MOTrJIOLEeHUsA KUCIAOT U KUCI0TO06pasy-
WIUX BelleCTB BOJIM3U 3¢eMHOM MOBEPXHOCTU WJIH Ha Hell Ha3bIBAKWTCSA (eTcA) ...
+ KUCJIOTHBIMH 0Ca/IKaMU

IPOMBIIIJIEHHBIM CMOT'OM

$OTOXMMUYECKHUM CMOT'OM



TepMUYEeCKON HHBepCHUEN

CoxkpalieHre 030HOBOTO CJ1051 IPUBOJUT K ...

yBeJIMYEeHUI0 MHPPAKPACHOTO U3JIyUyeHHUs], TOBbIIIEHHOMY PUCKY TEIJIOBOTO LII0OKAa pacTeHUH
Y )KUBOTHBIX

MOBBIILIEHUIO TEMIIEPATYPbI, yBEJUUYEHHUIO YPOXKAWHOCTH 3€PHOBBIX KYJIbTYP

+ YCUJIEHUIO YIbTPadU0IeTOBON paJiualiiy, MOBbIIIEHHOMY PUCKY paKa KOXXU U KaTapaKThbl
rjias

YCUJIEHUIO FTaMMa-U3J1y4eHusl, OBbIIIEHHOMY PUCKY MyTalluil U reHeTU4YeCKHUX 3a00/1eBaHUM

Tema: «Maxkpomup. [IpoucxoxaeHue >KU3H1 Ha 3eMyie»
®oHA TeCTOBBIX 3aJlaHUU /I TEKYLero KOHTPOoJIA 3HAaHUM 110 TeMe
Bvibepume oduH eapuanm omseema.
Ku3ub Ha 3emJ1e 3apouIach MU/IJIMAp/J0B JIeT Ha3a/,
10
5
+3,5
1
KoHuenuyuy BO3HUKHOBEHUA KU3HHM IYyTEM NOCTOSAHHOrO CaM03apoXKAeHUue COOTBeT-
CTBYET...
+ )KM3Hb BO3HMKAaJIa U BO3HUKAET HEOJHOKPATHO M3 HEXKMBOTO BellleCTBa
NosIBJIEHHE KU3HU Ha 3eMJle B pe3yJibTaTe NepeHoca € JPyrux MJIaHeT «3apobllier XKU3HU»
)KU3Hb BO3HHUKJIA B CleUPUYECKUX YCIOBUAX JipeBHeW 3eMsu B pe3yabTaTe (QU3UKO-
XUMHYECKUX IIPOLeCCOB
KU3Hb €CTb NMPOLLECC NOCTENEeHHOT0 MaTepPHUaJbHOTO BOILJIOUIeHUs WHGOPMAMOHHON MaT-
pHUILbI
CorJiacHO KOHLeNIMY MAaHCIIEPMUH )KU3Hb Ha 3eMJie BOSHUKJIA NMYTEM ...
’KU3Hb BO3HMKAJ/Ia U BO3HUKAeT HEOJHOKPATHO U3 HEXKUBOI'0 BellleCTBa
+ MOABJIEHUE >KM3HU Ha 3eMJle B pe3yJbTaTe llepeHoca C APYTUX IJIaHET «3apo/blllel XHu3-
HU»
)KMU3Hb BO3HHUKJIA B clelUPUYEeCKUX YCIOBUAX JpeBHel 3eMsu B pe3yabTaTe QU3UKO-
XMMHYECKUX IIPOLeCCOB
’KU3Hb €CTb NMPOLLECC NOCTENEeHHOT0 MaTepHUaJbHOTO BOILJIOLUIeHUs WHGOPMALMOHHOW MaT-
pHUILbI
Cors1acHO KOHIeNUM 6MOXUMHYECKOH IBOJIIOIMHY )KU3Hb HA 3eMJ/ie BO3HUKJIA...
’KU3Hb BO3HMKAJ/Ia U BO3HUKAeT HEOJHOKPATHO U3 HEXKUBOI'0 BellleCTBa
NOsIBJIeHY e )KU3HU Ha 3eMJle B pe3yJibTaTe [IepeHoca C JpyruX JIaHeT «3apoAbIliel )KU3HU»
+ ’KM3Hb BO3HMUKJA B CllelMPUYECKHUX YCJOBUAX JApeBHeH 3eM/iM B pe3yJsbTaTe (PU3UKO-
XUMHYECKUX IPOLeCCOB
’KM3Hb €CTb INPOLeCC NMOCTENeHHOr0 MaTepHUalbHOTO BOIJIOLIeHUA MHPOPMAlMOHHOM MaT-
pHUILbI
KoHuenuust o ToMm, 4yTo ’KM3Hb Ha 3emJie 6blja co3gaHa TBopuom; TBopen - 3To Bor,
Hpes, Beiciiuii pa3yMm COOTBETCTByeT
CTalMOHAPHOMY COCTOSHUIO
NOCTOAHHOMY CaMO03apO0XJeHHI0
+ KpealuOHU3My
NaHCIepMUHU
JKCIlepMMEeHTa/JIbHbIM NOATBEPKJAEHUeM psaja ujell runoresbl 6MOXMMUYECKOU 3BO-
JIIOIMH CJYKAT ONbIThl aMepUKAaHCKHUX y4eHbIX. B 1953 r. C.JI. Muiep u I'.K. IOpu 3kc-
NepMMEeHTa/IbHO NOJIyYHU/IM HEKOTOphble HU3KOMOJIEKY/IApHbIe OpraHudecKue Belle-
CTBA B BOCCTAaHOBHUTEJIbHBIX YCJOBMAX, NPONYCKas 3JIeKTpUYECKHe pa3psAAbl uyepe3
CMecCh ra3oB U NIapoB BO/bl. B MX 3KCnlepMMeHTaX OTCYyTCTBOBaJI TAKOH ras, Kak...
+ KUCJI0POJ,
aMMHaK



MeTaH
BOJIOPOJ,

B X0 e XUMHN4YeCKOH 3BOJIIOLUHU YIIepoJ OblJ1 OTOOPAH B Ka4yeCTBe OCHOBHOIO 3JIEMEHTa
6MOOpPraHMYeCcKUX MOJIEKYJ/I U3-3a HAJIMYMA Y HET0 psAja 0COGEHHOCTel, 0JHOM U3 KO-
TOPBIX SABJIAETCH...

BBICOKOE COJIEp>KaHMe B 3eMHOM KOpe B YCJIOBUSIX paHHeN 3eMJIn

+ CIIOCOOGHOCTb aTOMOB COEJUHATHCA APYT C APYroM C 06pa3oBaHMEeM OECKOHEUYHO pa3HOo006-
Pa3HBIX CTPYKTYP, B TOM UMCJIE, — BLICOKOMOJIEKYJIIPHBIX COE/JUHEHU

CIIOCOGHOCTh K 06pa30BaHUI0 0COOOr0 TUIA XMMHUYECKOW CBSI3HU, KOTOPbIA He CBOMCTBEHEH
HU JIJI1 OJJHOTO JPYTrOTo 3JIEMEHTA MePHUOIUYECKON CUCTEMbI

CIIOCOOHOCTb aTOMOB 00pa30BbIBATh NPOYHbIE, TPY/HO pa3pblBaeMble CBA3U APYT C APYTOM U
aTOMaMH JIPYTUX 3JIEMEHTOB

YKaxxuTe OAHYy U3 OCOOEHHOCTell OpraHM4ecKuxXx OUONOJIMMEpPOB, KOTOpas, HapAAy C
APYTHMMHM, ChIrpaJjia Ba>KHYIO POJIb B X0/ € Npe06HU0/10Tri4eCKOH 3BOTIOLUH.
OpraHuyeckue OMOMOJIMMeEpPHI 00J1aZjal0T MaJOd XMMUYEeCKOW aKTHBHOCTbIO, UTO 00ecrnevyu-
BaeT MOCTOSHCTBO YCJI0OBUM B KJIETKeE.

B OpraHUYeCcKHX OMOMOJIMMepax aTOMbI CBSI3bIBAIOTCS OCOOBIM TUIIOM XMMHUYECKOU CBS3H,
KOTOpasi 00yC/J0BJMBAET UX MHOTO0Opa3ue U 6U0JI0TUYECKYI0 aKTUBHOCTb.

+ JIJIs1 OpraHUYeCcKrUX OMOMOJIMMEPOB XapaKTepHO 0Opa30BaHUE NMPOCTPAHCTBEHHBIX CTPYK-
TYP, YTO MO3BOJISIET BBIMOJHATL UM CaMble pa3HOOOpa3Hble OHMOJIOTUYeCKHE QYHKIIUU.

B OpraHUYecKHUX OHOMNOoIMMepax BCe CBA3U SABJSITCHI 04YeHb IPOYHBIMHU, YTO U IBUJIOCH MPU-
YUHOU 0TOOpA AJ1s1 CO3/JaHUSI MOJIEKYJIIPHBIX MEXaHU3MOB KUBBIX CHUCTEM.

B nponecce BO3BHUKHOBEHHUS *KU3HHM HA 3eMJie pa3/iMyal0T HeCKOJIbKO OCHOBHBIX 3Ta-
noB. [lepBbIii U3 HUXKEHA3BAHHBIX - ...

abuOreHHbIN CUHTE3 MOHOMEPOB OpraHUYeCKHUX MOJIMMEPOB

NOsIBJIEHHWE 030HOBOTO CJI051

o6pasoBaHHe OUOIOJMMEPOB

+ 060pa3oBaHMe MAaKPOMOJIEKYJI C KATAJIMTHYECKON aKTUBHOCTbIO

Bo3HUKHOBeHMe KU3HHU Ha 3eMJie U eé 6uocdepsl ABIsAETCA OAHON U3 OCHOBHBIX IIPO-
6J1eM COBPEMEHHOr0 eCTeCTBO3HaHMA. [MnoTe3a, cOrJiacHO KOTOPO# Npo6J1eMbl 3ap0xK-
A€HUA »KU3HHU BOOOIIe He CyLeCTBYeT, YTO >KM3Hb HUKOI'Ja He BO3HUKAJIA, a CylleCcTBO-
BaJia BCerja, Ha3bIBaeTcs TUNnoTe304 ...

OHMOXHUMUYECKOHN 3BOJIIOLIUU

KpeaLMOHUCTCKOMN

+ CTallMOHAPHOTO COCTOSIHUS

CaMOINPOU3BOJILHOTO 3aPOX/AEHUS X KU3HU

I'nnoTe3a GMOXUMHUYECKOH IBOJIIOLUHY )KM3HM Ha 3eMJiIe pa3paboTaHa

ApucroTenem

JI. [lTacTepom

®paHuecko Peau

+ A.W. OnpunHHbIM U [Ix. XosaeliHOM

B npounecce BO3HUKHOBEHUA >KU3HU HA 3eMJ/ie pa3/iIM4aldT HECKOJIbBKO OCHOBHBIX 3Ta-
noB. [lepBblii U3 HUXKEHA3BaHHbIX 3TAINOB - 3TO ...

KOHLIEHTPUPOBaHHE OPraHUYeCKHUX COeJUHEHH I U 06pa3oBaHKe GUONIOJIUMEPOB
abuOreHHbIN CUHTE3 MOHOMEPOB OPraHUYeCKHUX BEleCTB

+ 060pa3oBaHMe MAaKPOMOJIEKYJI C KATAJIMTHYECKON aKTUBHOCTbIO

obpa3oBaHHe aTMOcdepbl U3 ra30B, KOTOPbIe MOTJIM Obl CIYKUTb CbIpbeM JJIS CAHTe3a opra-
HUYECKHX BEIeCTB

COBOKYIIHOCTb OPraHM3MOB pPa3/IMYHbIX BUAOB CJI0KHOCTH CO BCeMU PaKTOpPAaMHU KOH-
KPETHOM cpeJbl MX 0OUTAaHUA 06pa3yeT YyPOBEHb OPraHM3aluu )KUBOI MaTepHUH.
+ GMOTreoleHOTUYECKUH

NOMyJISIMOHHO-BU0BOM

OpraHM3MeHHbIN YPOBEHb



MOJIEKYJIIDHO-TEHETUYECKUU

Cor/iacHO CHHTETH4€eCKO TeOpPUH 3BOJIIOLUY, 3JIEMEeHTapHasA eANHHMLA 3BOJIIOLUHU - ITO
OTJleJIbHbIN BUJ,

OTJZleJIbHasi 0COOb KaKoro-anbo Buaa

COBOKYIHOCTb BU/IOB Ha ONpe/ieJIeHHOM apeaJie

+ OTJeJIbHAasA NOMyJISALUS KaKOro-J11u60 BUAa

Mopdosiornyeckum JokasaTeabCTBOM 3Bo oM HE aBasiercs...
rOMOJIOTUYHbIE OpraHbl

3JIeMeHTapHbIM COCTAaB KJIETKH *KUBOTHBIX U PaCTeHUU

e/IUHbI} IIJIaH CTPOEHUSI BEPXHUX KOHEYHOCTEN MJIEKOTUTAIIIMX U 36 MHOBO/AHBIX
+ IBYCTOPOHHSISI CHMMETPHUS TeJsia XOP/0BbIX

IMOpHOJIOrHYEeCKUM J0Ka3aTe/bCcTBOM 3Boiwnuu HE aBaserca...
O6MOreHeTUUYECKHU 3aKOH

HaJIM4iue kabp ¥ kabepHBbIX 1leJiell y 3apo/iblllield YeJ0BeKa U 3eMHOBO/HBIX
+ eJIMHBIN MJIaH CTPOEHUS CKeJieTa XOPJ0BbIX

pa3BUTHE BCEX OPTaHU3MOB U3 3UTOTHI

IMOpPHUOJIOTHYECKUM J0Ka3aTe/bCTBOM 3Boawnuu HE aBaserca...
pa3BUTHE BCEX OPTaHU3MOB U3 3UTOTHI

OOLMI NJIaH CTPOEHUS KJIeTKU

IOBTOpPEHUE 3TaNoB pUI0reHe3a Ha SIMOPUOHAIBLHOU CTaiUU Pa3BUTHS XOPAOBbIX
+ YHHBEPCaJbHOCTh T€HETUYECKOI0 Ko/ia

PyaumenTom yenoBeka HE aBisercH...

YUIHbIE MbILIILbI

anmneH uKC

TpeThbe BEKO

+ quadparma

B me303o01icky1o 3py HE npoucxoausio cjieayonyx NIponeccos...

+ BbIMHpaHWe MAaMOHTOB

pacrnpocTpaHeHUe MOKPbITOCEMEHHbBIX PacTeHUM

BO3HUKHOBEHHE MJIEKOMUTAIIIUX

MCYe3HOBEHHE JIPEBOBU/IHBIX MAIOPOTHUKOB

T. IBanH, M. lllneiaeH u P. BupxoB chpopMy/IMpoBaJIH...
KJI€TOYHYI0 FUIOTE3Y

+ KJIETOUYHYI0 TEOPHIO

KJIETOYHBbIN 3aKOH

KJI€TOYHY0 3aKOHOMEPHOCTh

HaBu0BbIMU YPOBHSIMHM OPraHU3aLdU )KUBOM MaTEePUHU ABJIAKTCA...
KJIETOUHbIN

MOJIEKYJISIPHBIN

+6rochepHbIi

OpraHHbIN

YKaxxuTe Hau60J1ee BbICOKUH PAaHT OMO0JIOTUYEeCKOM CUCTEMBI:
MOJIEKYJISIPHBIN

KJIETOUHbIN

OpraHU3MeHHbIN

+ 6uocdepHbIH.

Buocdepa npeacrasisieT CO60i...

KOMILJIEKC BUZI0B, OOUTAIOIUX Ha ONpeJieJIeHHOU TeppUTOPUU

+ 000J104Ky 3eMJIY, 3aCeJIeHHYI0 >KUBbIMH OpraHU3MaMu
ruZipocpepy, 3acesieHHYIO >KUBBIMU OpraHM3MaMu

JuTtocdepy, 3acesieHHYIO0 )KUBbIMU OpraHM3MaMH



B cocraBe xuBOro BeuiectBa 6uocdepsl nNpeod1ajaeT TaKOM XUMUYECKUHU 3JIEMEHT,
KaK...

ceJieH

o

+ KUCJI0POJ,

docdop

TKkaHeBOM ypOBeHb OpPraHM3alMM >KMBOW MaTepHUM fABJIsAeTCA 60Jiee KPYNHbIM (BbICO-
KHMM), YeM...

NONyJSMOHHO-BU0BOM

OpraHHbIN

+ KJI€TOYHBIU

OpraHU3MeHHbIN

TKaHeBOM ypOBeHb OpPraHM3alUuH >KMBOM MaTepHH ABJIAETCS 60siee MeJIKMM (HU3KHM),
4eM...

NONyJISMOHHO-BU0BOM

OpraHHbIN

+ KJI€TOYHBIU

OpraHU3MeHHbIN

YKa)xuTe HaM60J1ee HU3KUM paHT 0M0JIOTHYECKON CUCTEMBI:

+ MOJIEKYJISPHBIN

KJIETOUHbIN

OpraHU3MeHHbIN

6rochepHbIN

OCHOBHBIM CBOMICTBOM >KHUBBIX 00bEKTOB (0MOCUCTEM) ABJIAETCA...

JleJleHre yTeM MHUTO03a

+ CaMOBOCIPOM3BeJleHHE

II0JIOBOE Pa3MHOXKeHHE

JleJieHue MyTeM Melo3a

B cocTaBe kuBOro Beuecrsa 6uocdepsl Npeo6/1aJal0T TaKue XMMHU4YeCKHe 3JIeMEeHTHI,
KaK...

cepa

KpeMHUU

+ KUCJI0POJ,

docdop

O eAMHCTBE OPraHUYECKOro MMpa CBUAETE/IbCTBYET...

B3aUMOCBSI3b OPraHHW3MOB U CpeJibl

IpPUCIOCOOJEHHOCTb OPraHMU3MOB K Cpe/Jie

KPYTOBOPOT BEILECTB

+ KJIETOUHOE CTPOEHHEe OPraHHW3MOB

CTpoeHue U MpPOLECCh] )KU3HEAEATE/JIbHOCTA B OPraHax U CCTEMaxX OPraHOB pacTeHUH
U )KMBOTHBIX U3y4YaeT OMO0JIOrMYecKass HayKa Ha YyPOBHE OpraHM3alnuM »KUBOU
IPUPOBI.

NONyJISMOHHO-BUL0BOM

+ OpraHU3MEeHHOM

6rochepHOM

OUOLIEHOTUYECKOM

Kusble opraHu3Mbl IpeCTABJIAKT COO0U CUCTEMBI...

+ OTKpPBITbIE

3aKpbIThIE

Heymnopsi0ueHHble

HeOpraHU30BaHHbIE

Hayka, u3y4yamoiias HMCKONaeMble OpPraHU3Mbl, YCJIOBUSI UX KM3HU U 3aXOPOHEHHS,
Ha3bIBAETCH ...



+ MaJIEOHTOJIOTUEN

apxeoJiorueun

reoJjiorueu

aHTPOIOJIOTUEN

AGuoreHHoe BO3HUKHOBEHHE OHOJIOTMYECKUX MOHOMEPOB, 06pa3oBaHUe OUOJIOrHUYe-
CKUX MOJIMMEPOB, opMHUpPOBaHUE MEeMOPaHHBIX CTPYKTYP U MOSIBJI€eHHUE MEePBUYHBIX
OpPraHU3MOB - OCHOBHbIE 0JIOKEHUS TEOPUH ...

+ OMOXUMHUYECKOH 3BOJIIOLIUU

NaHCIepMUHU

CaMOINPOU3BOJILHOTO 3aPOX/AEHU S XKU3HU

CTalMOHAPHOI'0 COCTOSIHUSA

®dakTOp MUKPOIBOJIIMH, KOTOPbIN 3aK/JIKYAETCS B NEPUOJUYECKUX U3MEHEHMUAX KO-
Jin4ecTBa 0C06el B NONyJIALUY N0 BO3AeCTBUEM BHELIHUX YCI0BUH, - 3TO...
+IOMYJISIIUOHHbIE BOJIHbI

MyTaLMOHHBIN Npo1ecc

MUTpaLus

U30J1 1S

IIpeakaMy COBpeMEHHbIX 3¢€MHOBOAHBIX ObL/IH ...

+KHCTeNnépble PbIObI

creronedaJibl

JIBOSIKO/bILLIAIIIME PbIODI

O6pax1o3aBpbl

COBOKYIIHOCTb F'€HOB, COJepKalUXCA B OAUHAPHOM HAOG0pe XpOMOCOM >KUBOTHOU WJIHU
pacTUTe/IbHOMN KJIeTKH, HOCUT Ha3BaHMeE ...

reHOM

+ FeHOTHI

reHodoH

reH

Kusble opraHusmsbl, CO34aWINUe IEPBUYHOE OPraHUuYeCcKoe BelleCTBO U3 HeopraHuye-
CKOro0, Ha3bIBaKOTCA ...

+ IPOAYLL.eHTaMHU

KOHCYMeHTaMH

peAyLeHTaMHU

duTodaramu

FazoBasa PpyHKUUs KUBOT0 BellecTBa B 6Mocdepe 06ycC/I0B/I€eHA CIIOCOOHOCTBIO Opra-
HU3MOB...

+ MOTJIOIATh U BbIJENATh KUCJI0PO/, YTIEKUCbIN ras

HaKaIlJIMBaTh pa3/INYHbIe BellleCTBa

obecreuuBaTh IOTOKH 3HEPTUHU

paspyllaTh ¥ epepabaThiBaTh OpraHUYECKHE OCTATKHU

JloKka3aTe/ibCTBa NPOUCX0XKAEHUS YeJI0BEKA OT 00e3bsHbl IPUBOJAMUT ...

+OHMOXUMHUS

3KoJIOrUA

HUCTOpHUS

penurus

IloTepsa 3Hepruu Npy NepexoAax B IKOCUCTEME OT HIKHEro Tpopu4ecKoro ypoBHA K
BepXHeMy 00yCJ/IOBJIEHA...

+ BTOPBbIM HA4aJIOM TePMOJMHAMUKH

epBbIM HauyaJloM TEPMOJUHAMUKHU

NPUHLMIIOM 3KBUBAJIEHTHOCTHU

HNPUHLMIIOM JIOTIOJTHUTEJNbHOCTH

OpraHu3Mbl, y4acTBYOIIUE B BbIBE/€HNM BEeUIeCTB U3 GMO0JIOTMYE€CKOro Kpyropopora u
OTJIO)K€HUH HX 3aJIeKel B 3eMHOM Kope, - 3TO...



+ MUKPOOPTaHU3MbI

>)KUBOTHbIE

rpU6bI

pacTeHus

daKkTOpaMu JapBUHOBCKOT0 MeXaHU3Ma 3BOJIIOLUU ABIAAKTCA ...

+ eCTeCTBEHHbIN 0TO60P

MOMYJISILIMOHHbIE BOJIHbI

W30/ 1S

M3MEHYUBOCTh

CHHTeTHYeCcKasi TeopHs 3BOJIIMMU YTBEPXKAA€ET, 4YTO ...

+ paKTOpaMH 3BOJIIOIUU SBJISIOTCSA €CTECTBEHHbIM 0T6OP, MyTallMOHHBINA NpOLecc, MOy is-

I[MOHHbIE BOJIHbI, U30JIAL[US

HauMeHbIlasl CTPYKTypHas eJUHUIIA 9BOJIIOIMU )KUBOT'O — 0COOb

3BOJIIOL S HeobpaTUMa

HOBbIE BU/IbI 06PA3yIOTCS BHE JIeUCTBUS eCTeCTBEHHOT0 0TO0pa

YKa)KuTe BepHble YTBEPKAE€HHUS, Kacawlecsa CTaGU/IM3UpyoLiero oréopa

dopMa oT60pa, CIOCOGCTBYIOIIASA MOSIBJIEHHIO HOBOI'O NMPU3HAaKa, COOTBETCTBYIOILETO U3Me-

HUBIIMMCS YCJIOBUSIM BHEIIHEH cpeibl

dopMa oTb6opa, 6/1aroNpUATCTBYIOIIASA 6osiee 4eM OAHOMY GeHOTHNY U JeHCTBylolas Mpo-

THUB CPEJIHUX, TPOMEXKYTOYHBIX GOPM.

+ [IPEMMY1eCTBO B pa3MHOXXeHUU UMEIOT 0CO6U CO CPeJTHUM 3HaUeHHEeM NPHU3HaKa.

dopma oT60pa, oOxXpaHsALAsa U YCUJIUBAIOIas NPU3HAK, YCTPaHS0ILas OT pa3MHOXKeHUs BCe

0CO6H, KOTOPbI€E YKJIOHSIIOTCS B Ty WJIM APYTYI0 CTOPOHY OT CJIOKUBIIENCS HOPMBI.

JBO/IIOIMOHHBIN (aKTOpP, NPUBOAAILUNA K U3MEHEHUI0 TeHOPOH/Ja NMOoNnyJIAUU, - ITO
U3MEHYHUBOCTb.

Mo gudUKaIMOHHAS

deHoTUNMYECKas

+ MyTallMOHHas

KOMOHWHaTHUBHasA

XMMH4YecKoe coeJUHEHMe, ABJAAIIeecs NMEePpBUYHbBIM HOCHTE/IEM TFeHeTUYeCKON HH-

dopmanyu y 60/1IbIMHCTBA OPraHU3MOB, - 3TO ...

PHK

6eJsio0K

TPUILJIET HYKJIE€OTHUI0B

+ JJHK

Ykakute paKThl, J0Ka3bIBaKwII}e CylieCTBOBAHNE T€HOB:

CIIOCOOGHOCTD MPOSIBJIeHUs B GeHOTUIIEe

CyleCTBOBaHHE OTPOMHOTI0 pa3HO00pa3us Jitoiel

MHOTr0oo06pa3ue }KHBOT'0 MUpPa Ha 3eMJie

+ BO3MOXXHOCTb BbI/IeJIEHUSI U UCKYCCTBEHHOT'0 CUHTE3a FeHOB C MOCJAeYIOLUUM KOHCTPYH-

poBaHHeM QYHKLIMOHUPYIOLUX CUCTEM

HN3MeHYMBOCTb NPU3HAKA, HOCALAsl MPUCIOCOOUTE/NbHBIN XapaKTepP K YCJIOBHUSIM CpeJbl

U He COXPaHAIIIASACSA B IOC/AeAYyIOIIMX NOKOJEHUAX, ABIAETCA ...

reHOTUINYECKOU

MyTallMOHHOH

HacJielyeMou

+ GeHOTUNINYECKOH

H3MeHeHHUsI OpraHu3Ma, HOCsSIlI¥ie BHe3aMHbIN U YCTONYMBLIN XapaKTep, SABJASIOTCA ...

beHOTUNINYECKUMU

HeHacJ/eICTBEHHbIMU

MOAHUPUKAIMOHHBIMU

+ MyTallMOHHbIMHU

JABVKyLI el CUJIOM NOTOKOB BellleCTBA M SHEPTruMu B 6Mocdepe sIBJIAAETCA ....




+ nssny4yeHue CosHLA

eCcTeCTBEHHAs PaJiIu0AKTUBHOCTD U 3JIEKTPOMarHUTHOE 1noJie 3eMJu

JlesITeJIbHOCTb MPOAYLIEHTOB

3HEepPrUsi BICOKOMOJIEKYISIPHBIX OPTaHUYECKUX COeJUHEHU

HW3MeHeHUe NPUPOJHOI cpeabl N0/, BJIUSHUEM JesTe/IbHOCTH Ye/IOBeKa, OTpakalolee-
cs1 Ha QYHKIEZMOHUPOBAHUHU IKOCHUCTEMBI, CBSI3aHO C GaKTOpPOM...

OrpaHUYUBAOLIUM

O6MO0JIOTUYECKUM

+ QHTPOTNOreHHbIM

abUOTUYECKUM

OJ1eHM B TYHAPOBOM 3KOCHCTEME ABJIATCA ...

+ KOHCYMEeHTaMHU MepBOro nopsjaka

penylueHTaMu

NpoJylLeHTaMHu

KOHCYMEHTaMH BTOPOTo NMopsi/iKa

Ilapa opraHu3sMoB, B KOTOPO# OCYyLIECTBJISIOTCS OTHOLIEHUSA TUNIA HEUTpPA/IU3Ma, — 3TO
+ JIOCh U 6eJiKa

KJIell ¥ cobaka

4yeJIOBEK U BUPYC repreca

0JIEHb U BOJIK

IlouBeHHBbIE K/Iely, IPUKPENUBIIKUCH K TeJy TENJIOKPOBHOIO >KMBOTHOI'0, BCTYNIalOT BO
B3aMMOOTHOILIEHUS ...

XUIIHUYEeCTBa

HeWTpaJsiu3Ma

+ Mapa3uTHU3Ma

cMM6HO03a

YKaKuTe BepHOe yTBep KA eHHe, Kacawuieecsi 6MOreHHOW MUrpanum aTOMOB.

B X0/le MUTPAIIMU UJET 3arpsi3HEHNe OKpYKalolel cpe/ibl.

B MUTpAIMU YYAaCTBYIOT TOJIbKO TSXKeJIble U30TOIbI 3J1eMEHTOB.

+ MUT'paLUs OCYLIECTBJISIETCS B NPOLieccaxX pocTa U pa3MHOXKEeHHUsI OpraHHU3MOB.

B X0/le MUTPALUX OJJHU XMMHUYECKHE 3JIEMEHTHI IPEBPALAIOTCSA B IpyTHE.

Ykaxkute BepHOe yTBEpKAeHMe, Kacawlleecsi 6MOreHHOM MUrpalui aTOMOB.

+ MUTpALUs ATOMOB NPOUCXOAUT NPU NepeMellleHUH 6MoMacChl B MUIIEBBIX LIEMSX.

B X0/le MUTPAI[MU OJJHU XUMUYECKHe 3JIeMEeHTbI IPeBPaIalOTCs B APYTHeE.

B XO0/I€ 3BOJIOIMH CKOPOCTh OMOT€HHOW MUTPAIK aTOMOB YMEHbIIAETCS.

B X0/le MUTPAI[MU IPOUCXOAUT 3arpsisHeHre aTMocdepbl BOJ U MOYBHI.

Buocdepa - c/l10KHAsA MO COCTaBY, CTPOEHUI0 U OPraHM30BAHHOCTH 0060JI0YKa 3eMJIN.
OaHa U3 COCTaBHbIX YacTell 6Mocdepbl - KOCHOE BeleCTBO, K KOTOPOMY OTHOCSTCH ...
M3BECTHSIKH, CJIAHLbI

+ FOpHbIE NOPO/bl, METEOPUTHI

MIOYBbI, 3eMHbI€ BO/Ibl

»KUBOTHbIE, pacTeHUs

leosornyeckass akTUBHOCTb >KUBOT0 BelleCTBa MPOSBJSETCS B €ro reoXMMH4ecKuXx
¢yHkuMax. lecTpyKTUBHasA PyHKLUSA 06eCIeYnuBaer ...

npeo6pa3oBaHHe COJIHEYHOM 3HEPTHUU B npoliecce $OTOCUHTE3A

+ paspylleHue U nepepaboTKy OpraHu4eCcKUX OCTAHKOB

HaKOIlJIEHUE ONpe/ie/IeHHbIX XUMUYEeCKUX 3JIeMEHTOB U UX COeIMHEHUH

06pa3oBaHHe FOPHBIX MOPO/,

leosornyeckass akTUBHOCTb >KUBOr0 BelleCTBa MPOSBJSETCS B €ro reoXuMH4ecKuXx
dyHKknuax. JHepreTnyeckass QyHKI M )KUBOT'O NPOABJIAETCA B IpPOLecce ...

+ poTocuHTe3a

HaKOIJIEHUS JKeJ1e300aKTepUsIMHU KeJsle3a



06pa30BaHUs U3BECTHSIKOB

nepeMeleHrsl OpraHUYeCKUX BeleCcTB

C BO3HMKHOBEHHEM YeJIOBeKa KaK COLMaJbHOI0 CylieCcTBa 3BOJIIOIMOHHBbIE (PAKTOPbI
NOCTENEeHHO 0C/Ia6/IAI0T CBOe BO3AelICTBHE, 32 UCK/IIOYEHHUEM ...

U30JISIUU

JIU3PYNITUBHOTO 0TH60pa

+ MyTalMOHHOTI0 Mpolecca

CTaOMJIM3UPYIOLIEro 0T6opa

COLIMAJIbHO-KYJIbTYPHAasl 3BOJIIOLUSA HAC/TeAYeTCs LieJieHalpaBJeHHO Yyepe3 06y4eHue
KiloueBy10 poJib B 3BOJIOLUM YeJ0BEKa Chirpa/ii TaKue 6uoiorudeckue paKkTopsl Kak
pazuanus

NPSIMOXOXKEeHHE

+ pa3BUTHE FOJIOBHOT'O MO3ra

XUIHAYECTBO

JKOJIOTUYECKMMH NMOC/IeACTBUAMM HEOJIUTHYECKON peBoawonuM (8 - 10 Teica4yeneTue
A0 H.3.) ABJIAKOTCA ...

TeXHOTeHHbIe BbIOPOCHI B aTMOCpepy

XUMUUYECKoe 3arpsisHeHue rugipocdepnl

ONYCTbIHWBaHUE OOIIMPHBIX TEPPUTOPHUM

+ COKpallleH’e BUJ0BOr0 pa3HO06pa3Hs }KUBbIX OPraHHU3MOB

Tema 6 «[IpMHIUIIBI CHMMETPUH, 3aKOHBI COXpaHEHUA»
Bonpocsl co6ecef0oBaHMs 10 TeMe
[Tonatue sHepruun. Knaccudrkanus sHepruu. KauectBo sHepruu.
[lepBBIM 3aKOH TEPMOJUHAMUKH.
BTopoi1 3aKOH TepMOJAUHAMHUKU. DHTPONUS.
[ToTOK sHepruu B 6M0JI0TMYECKUX cUcTeMax. [IpaBUIO 3K0I0rMYeCKON NUPaMU/bl.
[loHAaTHe cucTeM. 3aMKHYThIe, 3aKpbIThle, OTKPbITbIe, OMO0J0THYeCKUEe CUCTEMBI.
CtpoeHue aToMa. XMUMUYECKHH 3/1eMeHT. XUMUYeCKOe COeIJUHEeHNEe, XUMUYeCKas CBA3b.
JBOJIIOLIMOHHAA XUMHUA - 0OTOOP XMMHUYECKUX 3JIEMEHTOB BO BcesleHHOM.
CruMMeTpHUd M aCHMMeTpPHUA B IPUPOJHBIX CUCTEMAX. XUPAJIbHOCTb.

XN WD

Tema: «Mukpomup»

®oH/ TeCcTOBBIX 3aJaHHM JJI5l TEKYLLEr0 KOHTPOJIsl 3HAHUU M0 TeMe
Bvibepume oduH eapuaHm omeema.

KBapku — 3T0:

KOCMHYECKHe TeJa C U30bITOYHBIM PEHTI€HOBCKUM HU3Jy4YeHUeM

+ 3JIeMeHTapHbIe YaCTULbI C APOOHBIM 3apsI0M

XUMHUYeCKHe KaTaJu3aToOpbl HOBOTO NOKOJIEHUS

YacTtunpl, 06/1ajaK0mye OJMHAKOBbBIMM XapaKTepPHCTUKAMH, HO MMeKlniue NPOTHBOMNO-
JIOKHbI€e 3HAKU 3apsA/0B, HA3bIBAKOTCS

+ aHTHUYaACTUL[AMHU

3JleMeHTapHbIMHU

BUPTYaJIbHbIMU

byHAaMeHTaIbHbIMU

CubHOe B3aNMOA€eNCTBHE 06ecieYnBaeT...

+ CBSI3b HYKJIOHOB B si/ipe

XUMUYeCcKUe NpeBpalleHrs BelecTB

pacnaf; aJieMeHTapHbIX YaCTHIl,

K cocTaBHBIM 3/1eMEeHTApPHBIM YaCTUILAM OTHOCSTCA

+ IPOTOH



3JIEKTPOH
HEUTPHUHO

doToH

YacTuibl, KOTOpble HE UMEKT MAacCChl IOKOSA M JBHXKYTCS CO CKOPOCTBIO CBeTa
+ GOTOHBI

IPOTOHBI

HEUTPOHBDI

3JIEKTPOH

IlepeHOCYMKAaMM CWJILHOTO B3aUMOAEMCTBUA ABJISIIOTCS
boToHBI

IrPaBUTOHBI

+ TJIIOOHBI

Bo30HHbI

W CTOYHUKOM rpaBUTALMOHHOIO B3aMMO/JENCTBHS SIBJISAETCA
+ Macca

3JIEKTPUYECKU 3apsi?KeHHbIe YaCTHUILbI

3JieMeHTapHbIe YaCTHI[bI

YacTHIbl, BXO/SLIHUE B COCTAB spa

N CTOYHUKOM 3JIEKTPOMAarHMTHOTO B3aUMOAelCTBUS ABJISIETCS
Macca

+ 3JIEKTPUYECKH 3apsKeHHbIe YaCTHIIbI
3JieMeHTapHbIe YaCTUIbI

YaCTHUIIbI, BXOJSIIHE B COCTAB AApa

N CTOYHHUKOM CUJIBHOTO B3aMMO/JeHCTBUA ABJISIETCA
+ Macca

3JIEKTPUYECKU 3apsi?KeHHbIe YaCTHUILbI

3JieMeHTapHbIe YaCTHI[bI

+ YaCTHUIbl, BXO/ISI[Me B COCTAB s/pa

N CTOYHHUKOM C/1a60ro B3auMOAeiCTBUA ABJISAETCS
Macca

3JIEKTPUYECKH 3apsi?KeHHbIE YaCTHUIIbI

+ 3J7IeMeHTapHble YaCTHULbI

YacCTHIIbI, BXOJSIIHE B COCTAB sAApa

Kakoe B3auMoelicTBHe HauboJ1ee cabdoe

CUJIbHOE

+ 3JIEKTPOMarHUTHOE

ciaboe

rpaBUTALIMOHHOE

Cs1a60e B3auMMOAelCTBHE 06ecTieYuBaEeT

CBSI3b HYKJIOHOB B si/ipe

B3aMMHOE€ MPUTSDKEHHE JII0ObIX MaTepUaTbHbIX 00 HEKTOB
+ pacmna/; 3JieMeHTapHbIX YaCTHI]

ompe/ieJisieT CTpoeHHe Bcek BcesreHHON

AHTHYaACTHMLIA 3/IEKTPOHA

0030HbI

+ [IO3UTPOH

3JIEKTPOH

JIEITOH

YacTUupbl C HyJIeBbIM 3apPsiioM

3JIEKTPOHBI

+ HEUTPUHO

MO3UTPOHbBI

KBapKH



BJIEKTI)OH H IMO3UTPOH NIPH CTOJIKHOBEHHHU NPpEBPAIIAIOTCA

IpPOTOH
HEUTPOH
HEUTPHUHO
+ 2 poToHa

le/l CTOJIKHOB€HHH YaCTHI bl H aHTHYACTULbI IPOUCXOAUT

+ aHHUTHUJIALOUA
AHTUCTOIrHanud
AHTPOIIOJIAOHNA

dHHHUCTOIrHanuud

YeM OTIMYAKOTCS Y4aCTHUI bl 1 AHTHUYACTHUIIbI
MacCChbl pa3Hble, 3apAabl OAUHAKOBbIE

M MACChbI, U 3apAAbl OJUHAKOBbLIE

+ MaCCbl OJUHAKOBEIE, 3aPpAJabI pa3HbIe

MU MACChbI, U 3apAAbl pa3HbIe

KakuM HeOoGbIYHBIM CBOMCTBOM 006J1aJa10 KBapKH

OTCYTCTBHEM 3apsija
HaJIMYMEM 3apsiia

+ HaJIMYHeM IZII)OGHOI‘O 3apdaa

OTCYTCTBHEM MaACChI

Kakue yacTUbl OTHOCATCS K JIEITOHAM

+ 3JIEKTPOH
NpPOTOH

HEUTPOHBI
HEUTPUHO

Kakue JIEMEHTApPHbI€ YaCTUIbI HE OTHOCATCA K aAPOHAM....

+ HYKJIOHBI
POTOHBI;

HEUTPOHBI;
3JIEKTPOHBI

q)YHAaMEHTaJIbelMI/I 4YacTunaMM (COCTOHH.[I/IMH U3 Apyrux ‘-laCTl/lu) BemmecTrBa ABJAAIOT-

cA ...
KBapKH
+ IPOTOHBI
HEUTPOHBDI
aJIpOHBI

Tab6sauua 4- Kputepuu onjeHKM cGOpMHUPOBAHHOCTH KOMIIETEHLU I

KO,E[ N HAWMMEHOBaHHWEe HH/H-
KaTopa AOCTHUXKEHHA KOMIIe-

KpuTtepuu oneHMBaHUsI CGOPMHUPOBAHHOCTH KOMIIETEHIIMH (4acTH
KOMITETEeHIINH )

TeHIUM (Y4acTH KoMIeTeH- | Ha 6a30BOM ypOBHE Ha NOBBIIIEHHOM YPOBHE
L1H) COOTBETCTBYET OIlEHKE | COOTBETCTBYET COOTBETCTBYET
«y/IOBJIETBOPUTEJILHO» | OI[EHKE «XOPOIIO0» | OlleHKE «OTJHUYHO»
50-64% ot wMakcu- | 65-85% oT makcu- | 86-100% ot Mak-
MaJIBHOTO 6aJia MaJIbHOTO 6aJia CMMaJIbHOTO GaJiyia
U-1yk.2 [lokazan 3HaHue oc- | [lokazan mosaHoe | [lokasan BCECTO-
3HaTb: -MeTOo/ibl MpeJiCTaBJie- | HOBHOT'O MPOrpaMMHO- | 3HaHHe Ipo- | pOHHee, CUCTeMa-
HUS U ONMCaHUs pe3yJibTaTOB | 0 MaTepuasa. rpaMMHOr0 MaTe- | THUYeCKoe U TJIy6o-
NPOEKTHOU [1eATeTbHOCTH; 3HaeT cneuuduUyeckde | pyuasa. KOoe 3HaHue IIpo-
-MEeTO/Ibl, KPUTEPUM U Mapa- | 4YepThl HAyKH, oTanume | [lo cyujecTBy, OT- | rpaMMHOr0  MaTe-
MeTpbl OLIEHKH pe3y/IbTaTOB | HAYKH OT APYrux chep | BedyaeT Ha NOCTaB- | pUaja, MNPUHUMAET
BBINOJIHEHUS TPOEKTA; JesTeJbHOCTH, 3Talbl | JIEeHHble BOIPOCHI, | aKTUBHOE y4acTHe B
-IPUHLMIBI, METOJAbl U Tpe- | pa3BUTHUSI  €CTEeCTBO- | TBEP/O YCBOWJI | X0/le  TpOBeAeHHUs
GoBaHUS, NpeabsBJsSeMble K | 3HAaHHUS, YPOBHU HaAy4d- | IPOrpaMMHBIH 3aHATUHN, MPaABUJIb-
MpOeKTHOM paboTe. HbIX  HCCJAeJI0OBAaHUH, | MaTepuaJ IO Te- | HO OTBevyaeT Ha




UA-2yx-2

YMeTb: -060CHOBBIBATh TEO-
PETUYECKYI0 ¥ MPAKTHYECKYIO
3HAYMMOCTb 0JIyY€HHbIX
pe3yJIbTaToB;

-IPOBEPAThL M aHAJU3UPO-

BaTb NPOEKTHYI JOKyMeHTa-
LIMI0;

-POTHO3UPOBAaTh  pPa3BUTHE
IPOIECCOB B MPOEKTHOH Mpo-
deccoHaIbHOU 06.J1aCTH;
-BbIJIBUTaTh WHHOBAI[MOHHbIE
UJlen U HeCTaHJIapTHbIe MO/l
X0JIbl K UX PelleHHI0 B LeIX
peasu3alyy NPOEeKTa;
-paccYUTHIBaTL  KadecTBEH-
Hble U KOJINYeCTBEHHble pe-
3yJIbTaThl, CPOKH BBINOJIHE-
HUS IPOEKTHOM paboThI.

U-3 yk-2

BiaseTh: ynpaBJeHHEM MpoO-
eKTaMHd B 006J1aCTU COOTBET-
CTByIOIIeH mpodeccCHoHab-
HOM J1eITeJIbHOCTH;
-pacnipesiesleHMeM 33JIlaHUN U
MOTHUBALMEd K JOCTH)KEHUIO
Lesen;

-ympaBJeHueM pa3paboTKoH
TEXHUYECKOT0 3aJ[aHusl Mpo-
€KTa, yIpaBJeHUeM peasu3a-
UM TPOPUIbHON MPOEKTHOM
paboThl U MPOIECCOM OOCYH-
JleHUs U J0pabOTKHU POEKTa;
-yd4acTveM B pa3paboTKe Tex-
HAYECKOTO 33/laHHsI MPOEKTA,
pa3paboTKou MporpaMMsbl
peasM3anUy MPOEKTa B MpPoO-
deccroHaNbHOU 06J1aCTH;
-opraHusanuell MpoBeJleHus
npodecCuoOHATBHOTO  0OCYX-
JleHUs] TIPOeKTa, y4acTHEM B
BeJIeHUH IPOEKTHOU [IOKY-
MeHTal[UH;
-IPOEKTUpPOBaHUEM  IlJIaHa-
rpadpuKa peasu3anuu MpPOEK-
Ta;

-olnpejeseHneM TpeGOBaHUM
K pe3yJbTaTaM peajHn3aluu
IpPOEKTA.

byHJaMeHTa/IbHbIE
3aKOHBI IPUPO/BI,
pasBUTHE  TMpesACcTaB-
JIEHUU O MaTepuy,
JBWKEHUH, O Ipo-
CTPAaHCTBE U BpPEMeHH,
HO MCOBbITBIBAaeT 3a-
TPYZHEHHs B BO3MOX-
HOCTH IIpYMeHEeHHUs
3aKOHOB B IpodeccHo-
HaJbHOW JiedaTeJIbHO-
CTH.

[Ipyu oTBeTax Aomycka-
eT MOrpPelHOCTH, HC-
KaXKeHUd JIOTHUYeCKOoU
[0CJ/IeJOBATEJbHOCTH
M3JlaraeMoro MaTepu-
ajla, HeTOYHyI apry-
MEeHTaLMI0 TeopeTuye-
CKUX IOJIOKEHUH Kyp-
ca

MaM MoAyJis, rpa-
MOTHO  H3JIaraeT
ero 6e3 cyme-
CTBEHHBIX OLINOOK,
C HEOOJIbITUMH
MOTr'PEIHOCTSIMH,

OpUBOAUT (opMy-
JIUPOBKU ompeJe-
JIeHUH, HO JOomyc-
KaeT HEeTOYHOCTH
npu aHajiM3e HH-
dopmanuu, BJaaje-
eT OOIIMMH HaBbI-
KaM{  ONTHUMaJb-
HOTO peleHus
33J]ady C y4YeToM
COBpPEMEHHBIX
KOHIIEMI[UH

CTBO3HaHMSI.

ecTe-

MoCTaBJIEHHbIE BO-
NpoChl, yCBOUJ Ma-
Tepuaj B IOJHOM
06 beMe U CBOOOHO
OpPUEHTUpYyeTCs 10
TeMaM MOy,
yMeeT BEPHO, apry-
MEHTHUPOBAHO U
SICHO H3JlaraTh Ma-
Tepuas MpH pelie-
HUU CUTYAIlUOHHBIX
3aga4. Bnageert
HaBblKaMU TMpUMe-
HEHUs 3aKOHOB
IPUPOBI

B npodeccroHab-
HOH JIesTeIbHOCTH,
NpaBUJbHO OTBeYa-
€T Ha IIoCTaBJIEH-
Hble BOMPOCHI

Tembl pedpepaToB

1. ApwucToTesib KaK OJIMH U3 OCHOBaTeJIell OHOJIOTUYeCKUX HAayK

2. 3acayru Apxumeza

3. KoHuenuuu reoueHTpUYecKou cucteMbl Mupo3ganus K. [ITonemes




4. PasBUTHe ecTeCTBO3HAHUS B PUMCKOM MMIIepUU.

5. ABHIleHHA - IpPeJICTABUTEIb BOCTOYHOT'0 apUCTOTEIM3MA

6. Omap XalsiM - y4eHbli, MbICJUTEJb U MOIT.

7. YdeHbld sHUMKIONEeAUCT JleoHapA0 Aa BuHun

8. TesnumoneHTpryeckas KapThHa MUpo3aaHusa Hukosasg KonepHuka
9. bBor u BcenenHas - "bsiusHelbl 6paThsa” (kocMosiorus /Jl.bpyHo)
10. 3akoHbl ABMeHUs niaHeT MoranHa Kernepa.

11. OcHoBaTesb 3KCIEpUMeHTaIbHON Pu3nku I. [anunen

12. Co3paTesib TEOpETUYECKUX OCHOB MEXaHUKU U acTpoHOMUU U. HbroTOH
13. 9amoHpA Nansielt - acCTpOHOM — MPOBU/EL.

14. Mse4yHbIM NyCThb — 3TO 3Be3AHbIN AUCK (BusbsaMm epuiesb)

15. Co3paTesib TEOPUU OTHOCUTEJIbHOCTH — A. JUHIITENHH

16. Konuenuuu A.A. ®puimMaH o HecTalMoHapHOU BcesleHHOM.

17. 3aBuH Xa66J1. KoHuenuuu pacmupsitouiericsa BeceseHHo#

18. KoHuenuuu Tpancpopmusma

19. KoHnennuu katactpopusma

20. KoHuenuuu yHudopMusma

21. KoHIeniuu 3BoJIIOLMOHU3MA

22. 'eHeTHKa HayKa HACTOSIEro U 6yayIero.

23. Benvkue OTKpBITHSA B FeHETHKE.

24. TIpu4YMHBI CTUXUUHBIX 6eAcTBUM. UX Kiaccudukanus

25. /.. MeHpeneeB - co3aTe b NEPUOJUUYECKOTO 3aKOHA.

26. [Ipo6sieMbl U IepCIeKTUBbI COBPEMEHHON XUMUU

27. Knaccudpukanus aBapui, kaTacTpod, CTUXUHHbBIX 6eCTBUM.

28. MeToabl 3aL1MThI HaceJieHUsI IPU CTUXUHHBIX OeICTBUSX.

29. 3amuTa Npor3BOACTBEHHOIO MIEPCOHAJA OT OTPABJIEHUSA XMMUYECKUMHU BellleCTBaMHU
30. OcHOBHbIE NOHATHUA AJIEPHON PHU3UKH.

31. KoHuenuuu 3alUThl HaceJeHUs NPHU IEPHOU yrpo3e.

Ba3oBbIli ypoBeHb CHOPMHUPOBAHHOCTU KOMIETEHIMH, COOTBETCTBYIOUIMU OLlEHKe
«YZOBJIETBOPUTEJNbHO», CYUTAETCS JOCTUTHYTHIM, €CJIU CTYAEHT 10 UTOraM IMOJIFOTOBKU U
3alUThl KYpPCOBOM paboThl HabupaeT oT 50 70 64 6a/1J10B, NOBBILIEHHbIA YPOBEHb CUMTAETCS
JIOCTUTHYTBIM, €CJIM CTyJeHT HabupaeT oT 65 fo 100 6a/y10B, IPU 3TOM OLIEHKE «XOPOILO»
COOTBEeTCTBYyeT 65-85 6a/110B, olleHKe «0TJAn4YHO» 86-100 6a//10B.

3 ONIPEJAEJIEHUE PE3YJIbTATA
MPOMEXXYTOYHOM ATTECTALIMUA
®opma npoMeKyTOYHOH aTTEeCTALUH M0 AUCLUIIIMHE
Cemectp Ne. (Moayab I, Moayas II) /3aueT; 3aueT
OLLEHOYHBIE MATEPHUAJIbBI U CPEACTBA AJi1 IPOBEPKH
C®OPMHPOBAHHOCTU KOMINIETEHIIUH
YK -2 Criocob6eH ymnpaBJ/siTh IPOEKTOM Ha BCeX 3TaNax ero *KU3HEHHOTO [[UKJ1a

3aaHus OTKPBITOrO THUNA

Jonoanume

1. K ecTecTBEHHBIM OTHOCATCS CJeAyIOLHE HAYKHU:

[IpaBUIbHBINA OTBET: GU3UKA, XUMHUS, OUOJIOTUS

JonosHume

2. [l ecTeCTBEHHBIX HaYK XapaKTepHa

[IpaBUJIbHBINA OTBET: BbICOKAsi CTeNeHb 00'beKTHUBHOCTU U IOCTOBEPHOCTHU
Jaiime pa3zeepHymulii 0meem Ha 80Npoc

3. UYTo TaKkoe «KOHLEMIIHH»?



[IpaBuJIbHBIM OTBET: 3TO CIOCOO MOHMMaHKS, CUCTEMA B3IJIS1Z0B Ha pa3JIMYHbIE sSIBJIe-
HUA B 0011[eCTBe, B IPHUPO/ie UM BeAYLIMU 3aMblceJl, OCHOBHAs TOUYKa 3peHHs.

Jonoanume

4, HayyHoe mo3HaHUe NpeACTaBJsseT COOOW CUCTeMY, KOTOpas HMeeT HECKOJIbKO
YPOBHEH MO3HAaHUSA. ITO

[IpaBuJIBHBIM OTBET: ITO AIMIUPHUYECKUN U TeOpPeTUYEeCKUN YPOBHY IO3HAHUA

/Jaiime pa3zseepHymulii omeem HA 80npoc

5.YTo Takoe KpealuoHU3M?

[IpaBuIbHBIM OTBET: ITO TUIIOTE3a COTBOPEHUS KU3HU. ['MIIOTE3y MOXXKHO NPUHUMATh
TOJIBKO Ha Bepy. Ee Hesb34 3KCIleprMeHTa/IbHO 0Ka3aTh UJIM ONPOBEPrHyTh. COrIacHO 3TOU
KOHLEMLIUY, )XKU3Hb U BCe HaceJislollMe 3eMJII0 BU/bl XKUBBIX CYLLECTB fIBJISAIOTCA pe3yJbTa-
TOM TBOPYECKOI'0 aKTa BBICLIErO CyLiecTBa B KaKOe-TO ollpefesieHHOe BpeMAa. OCHOBHbIe 10-
JIOXKeHHUS KpeallMOHU3Ma U3JI0XKeHbI B peJINTU03HOM JIUTepaType.

/Jaiime pazeepHymblii omeem Ha 80npoc

6. YTo Takoe KOCMOLIeHTPpU3M?

[IpaBU/IBbHBINA OTBeT: 3TO PuiocopCcKoe HampaBJieHHWEe aHTUYHOCTH, cucTeMa QuJo-
copCKHUX B3IJIA0B, NosiBUBLIasAcs B [[peBHel ['peniuy, corjiacHoO KOTOPOM MUP BOCIIPUHHMA-
eTcsl KaK KOCMOC, pa3HOOOpa3HbIM, TapMOHUYHbIA U OJJHOBPEMEHHO CIIOCOOHBIA BCEJUTh
yaKac.

Jonoanume:

7. B npupoje Hab/104AI0TCA pa3/iMyHble BU/Ibl IBUKEHUS MaTePUU:

[IpaBU/IbHBIN OTBET: MeXaHUYECKOe, KoJebaTeJbHOe U BOJHOBOE, TENJOBOE JIBUXKe-
HUe aTOMOB M MOJIEKYJl, pABHOBECHble U HepaBHOBECHbIE MPOLLECChl, PaIMOAKTUBHBIN pac-
naji, XUMHU4YeCcKHe U s/iepHble peaKliMy, pa3BUTHE }XKUBbIX OPTaHU3MOB U 6UOCPephbl.

Jonoanume

8. Cors1acHO TEOpHUM CTALLMOHAPHOI'O COCTOSAHMS, 3eMJIl HUKOTZla He BO3HUKAJIA, a Cy-
IeCTBOBaJIa BEYHO; OHA Bcer/a Obljia Cnoco6Ha NoAJep>KUBaTh XKU3Hb, a €CJIU U U3MEHSAIACh,
TO OYeHb HE3HAYUTEJIbHO.

[IpaBusibHbIA OTBeT: COr/IacHO 3TOW BepCUHU, BU/bl TAKXKe HUKOTAA He BO3HUKAJIH,
OHU CYyLIeCTBOBAJIM BCET/A, U Y KAXK/JI0r0 BU/Jla €CTh JIMLIb JjBE BO3MOXHOCTU — JIMOO U3Me-
HeHUe YUCJIeHHOCTH, JIM60 BbIMUpPaHUE.

/Jaiime pazeepHymblii omeem Ha 8onpoc

9. YTto Takoe atmMmocdepa?

[IpaBUJIBHBIM OTBET: 3TO BO3JyLIHAasA Cpeja BOKpPYr 3eMJIM, Bpallaloliascad BMecTe C
Hell. ATMocdepa BK/IIoYaeT B cebsl CJI0M BO3/lyxa B O/IOYBE, I0YBE U HA/J, €e IOBEPXHOCTHIO.

JonosaHume

10. Ha coBpeMeHHOM 3Talne pa3BUTUSI €CTECTBO3HAHUSA HCCJe[0BaTeJu PasauyaroT
cleyolue BUIbl MaTEepUH:

[IpaBUILHBIA OTBET: BellleCTBO, pU3nvecKoe noJjie, PU3n4eCKMi BaKyyM.

3aJaHMA 3aKpbITOr0 TUIA

gapuaHm 3adaHus 19

Bb160p HeCcK01bKUX npasu/ibHbIX 6APUAHMOB U3 NPEed10HCeHHbIX APUAHMO8 Om-
eemos

1. YkaxxuTe cBoMcTBa BcesieHHOM

CTalOHapHas

+0JHOPOIHOCTb

+H30TPOMHOCTh

+HecTalOHapHas

+ropsiyas

gapuanm 3adaHus20

Bb160p HeCK0/1bKUX Npasu/IbHbIX 6APUAHMOB U3 NPEed/10HCEHHbIX 6APUAHMO8 0Mm-
eemos



2. YkaxkuTe MeTO/Jbl aCTPOHOMHUYECKUX HAOJIIOJeHUN Ha OCHOBE NPUMEHSEeMbIX UH-
CTPYMEHTOB

+BU3yaJIbHbIE,

+TeJIeCKONMYeCKHe,

pEeHTTeHOJI0TUYeCcKue

+$OTOMeTpUYECKHE,

+doTorpaduueckue,

+CIIEKTPOMeTpPHUYEeCKHe

gapuaHm 3adaHus21
3. YcTaHOBUTE COOTBETCTBHE MEXAY TeOpeTHUYEeCKMMU MEeTOAAMHU HAy4YHBIX HUCCJIeA0-
BaHUU

1.MpicieHHoe  oTBJjiedyeHHMe oT Bcex | A. CuHTE3
CBOMCTB, CBsI3el WJIM OTHOIIEHUH U3y4dae-
MOT0 00'beKTa, KOTOpPble CYUTAIOT Hecylle-
CTBEHHbIMU. TaKOBbI MOJieJIU TOYKH, Mps-
MOM, OKPY?>KHOCTH.

2.MeTon HaydyHOro Mo3HaHWUsd, B OcCHOBe | b. CpaBHeHUEe
KOTOPOTO0 JIEXXUT 06beJJHUHEHUE BbIJEJIEH-
HbIX aHaJM30M 3jeMeHTOB. OH MOKa3bIBa-
eT MeCTO U pOJib KaXKJ0ro 3JIeMeHTa B CHU-
CTeMe.

3.MeToa Hay4yHOro nosHaHus, N03BoJAK- | B. Uxneanuzanua
MM yCTAaHOBUTb CXOACTBO W pasjHdyue
M3y4aeMbIX 00'bEKTOB.

4.0nepayysi MbICJIEHHOTO BblZiesleHUs1 Ka- | [. AbcTparupoBaHue
KOT'0 — TO OJHOTO Ba)XHOT'0 CBOMCTBA WUJIU
OTHolleHUs. B pe3sysbTaTe uHAeanbHbIN
00BbEKT 006J1aZjlaeT TOJIBKO 3TUM CBOHCTBOM
(aToM, useanbHbId ras). Takve 06beKTHI B
NpUpoJie He CYIEeCTBYIOT, TaK KaK B MpPH-
poZie He MOXET OBbITb NpeAMEeTOB HMEIOo-
I[MX TOJBKO OJJHO CBOHCTBO.

[IpaBUIbLHBINA OTBET:
1-T'; 2-A; 3-b; 4-B;

OxoH4YaTe/IbHble pe3y/bTaThl 060ydyeHUs (GOpMHUpPOBAHUSA KOMIETEHIMI) onpejeJs-
I0TCS IOCPE/ICTBOM IepeBo/ia 6a/1710B, HAGpaHHBIX CTYZ,EHTOM B IIPOLieCCe OCBOEHUS JUCLU-
IJIMHBI, B OLL€HKU:

- 6a30BbIM YpoBeHb CHOPMUPOBAHHOCTH KOMMETEHIUU CYUTAETCA JOCTUTHYTHIM ec-
JIU pe3yJibTaT 00y4YyeHHs] COOTBETCTBYET OLleHKe «yJ0BjeTBOpUTeabHO» (50 10 64 pelTHH-
roBbIX 6aJIJIOB);

- NOBBILIEHHbIH YpOBeHb CPOPMHUPOBAHHOCTU KOMIIETEHLUU CYUTAETCHA JOCTUTHY-
TBhIM, €CJIA pe3yJIbTaT 00y4yeHHs COOTBETCTBYET OLeHKaM «xopowo» (65-85 pedTHHroBbIX
6a/1J10B) U «OTAMYHO» (86-100 peHTUHIOBBIX 6AJIJIOB).

4 MIOPSA0K IMPOBEJEHUA TOBTOPHOM INIPOMEXXYTOYHOM ATTECTALIUU

®opMa NpoMeKyTOYHOH aTTeCTALMHU 110 JUCLUIIJINHE 9K3aMeEH.

[loBTOpHAsA NpoMeXyTO4YHas aTTecTalys M0 AUCHUIJIMHE TPOBOJUTCA C UCIOJIb30Ba-
HUEM 33JlaHu# AJis OlleHKU CPOPMHUPOBAHHOCTU KOMIIETEHIIMK HA 6a30BOM ypOBHE 10 BCEM
MOAYJSIM, BXOJAAIIUM B CTPYKTYpPYy AUCLUUIJIMHBI 32 CEMECTP, 0 UTOTAaM KOTOPOTO CTYJAEHT
MMeeT aKaZleMUYeCKYI0 3a/10/>KEHHOCTb.

@®oH/;, 011eHOYHbIX CPE/ICTB /1 MPOBe/IEHUsI MOBTOPHON MPOMEKYTOYHOUM aTTeCTalUH
dbopMUpyeTCs U3 YUCJIa OLIEHOYHBIX CPEJICTB M0 TeMaM, KOTOpPble He 0CBOEHbBI CTYA€HTOM.



[IpumevaHue:

Jlono/IHUTE/IbHbIE KOHTPOJIbHbIE HCNbITAaHUS MPOBOAATCA AJis CTYJEHTOB, HabpaB-
mux MeHee 50 6as10B (B cOOTBETCTBUU C «IlosiokeHHEM O MOJyJIbHO PEUTUHTOBOU CHUCTe-
Me»)

OuneHoYHble MaTepHa/bl U CPEACTBA MPOBEJEHUA MOBTOPHON MPOMEXYTOYHOH aTTe-
CcTanuu

1. EcTrecTBO3HaHUe - KakK HayKa. [loHATHe «KOHLenuu». EcTecTBO3HaHUE B COBPEMEHHOM
NOHMMaHMU. 33/1a4U Kypca.

2. OnpeneneHve HayKU. BpeMs 3apoK/ieHHsI HAYKU.

3. Cneuududeckue 4epThl HAYKU U UX KpaTKas XapaKTepUCTHUKA.

4. OT/in4Me HAyKU OT ApYTrux chep yesoBevyeCcKoUu AesaTeJbHOCTH.

5. Bceobiue MeTO/1bl HAYYHOH AeATeJbHOCTU (aHa/IN3, CHHTE3, abcTparupoBaHue, 0600611e-
HUe, UHAYKL WS, e JyKLHsl, aHaJI0OTHs, MOJieJIMpOBaHue, KiaacCupUuKaLus).

6. YpOBHU HAy4YHbBIX MCCIel0BaHUN. XapaKTepUCTUKA 3MIUPUYECKOTO YPOBHS U OCOGEHHO-
CTU 3MIHUPUYECKUX METO/I0B M03HaHUs (HabJlo/leHUe, U3MepeHMe, IKCIIEPUMEHT), TEOPEeTH-
4YecKoro ypoBHs (abcTparvpoBaHue, Waeaar3alus), YHUBepCcaJlbHOTO MeTo/1a (aHa/u3, CUH-
Te3, CpaBHeHUe, Ki1accudUKalus, aHaJoT s, MOJeJIMPOBaHUE).

7. UcTopuyeckue sTanbl NO3HAHUS NPUPOJbl U UX KPAaTKas XapaKTepPUCTUKA.

8. XapakTepucTHuKa NepBOro sTana Hay4YHOTO eCcTeCTBO3HaHHUA (HaTypduyiocodus). OcHOB-
Hble UJieU 3TOTO0 3TAla, BbIAAIOIIMECS YIEHbIE.

9. XapakTepuCTHKa aHAaJIUTUYECKOTO Mlepro/ia ecTecTBO3HaHUA. OCHOBHBIE OTKPBITHUS 3TOTO
nepuoza.

10. [lepuon cMHTETHYECKOTO ecTeCTBO3HAaHUSA. Ero xapakTepHble 4epThI.

11. Pa3BuTHe UHTErpaJbHOIO ecTeCTBO3HAHUSA. [loHATHE KUOEPHETUKH, CUHEPTETUKHU.

12. TloHsATME MaTepUH U ee CBOMCTBA.

13. YpoBHU MaTepuu (MUKPOMHP, MaKPOMHUP, MeETaMUp)

14. ®dynpaMeHTa/lbHble B3aUMOJENCTBUS (TPaBUTALMOHHOE, 3JIEKTPOMAarHUTHOE, CUJIBHOE,
cnaboe)

15. CtpykTypa MUKpOMHUDpaA. JjieMeHTapHble YacTUlbl. POTOHBI, JIENTOHBI, ME30OHBI, 6HapUo-
Hbl, aZ[POHBI U AP.

16. IMonatue Kocmoca, Xaoca, Bcenennow, 'anakTHUKH, IVIaHETHOW CUCTEMBI, 3Be3/bl, IJIaHE-
ThI, CHYTHUKU.

17. TenuoueHTpUYeCcKass U reoleHTpUYecKass KapTUHbI MUpa. Pa3BUTHe npejcTaB/eHUHN O
ctpoeHuu BcenenHnoit (uaeu Apuctored, [Itonemes, H. Konepnuka, Jl. BpyHo, I'. Tanunes).
18. MeTojb! u3ydyenusi BcenenHoi. CneyuasnbHble eAUHULbI U3MepeHHUs BO BcesieHHOM.

19. CoiicTBa BcesieHHOM (0HOPOAHOCTb, U3OTPONMHOCTD, HECTALIMOHAPHOCTD). 3aKOH Xa0606-
Ja.

20. KoHyenuusa boabioro B3pbeiBa U ee JJ0Ka3aTebCTBa.

21. HproTOHOBCKasi KOHLEMNLMs aOCOIOTHOTO NPOCTPAHCTBA U BpeMeHU. 3aKOHbI IBUKEHUS
22. Tlnaneta 3emus. @opma u pasMmepbl. BHyTpeHHee cTpoeHUe 3eMJIH.

23. T'uapocdepa 3emMJiu. YHUKaIbHbIE CBOMCTBA BOAbl. 3HaUYeHHUEe TUIpochephl.

24. Atmocdepa 3emun. Ciou atMocdepnl. CocTaB aTMOCPEpHOro Bo3yXa U poJib ero KoM-
IIOHEHTOB.

25. Jlutocdepa 3emuu. [IoHSTHE MOUBBI

26. llpeacraBieHyre 0 )XU3HU B COBPEMEHHOM eCTeCTBO3HAaHUU. OTJIMYHTEbHbIE IPU3HAKU
>KUBOTO.

27. CTpyKTypHble yPOBHU OpraHU3allMU )KUBOW MaTePHUH.

28. MoJieKkyasipHO-reHeTUUEeCKH U ypoBeHb buosiornyeckux cucrem. I'eH, [HK, PHK,

29. KneTo4yHblll ypoBEHb OpraHU3alMU KUBBIX CUCTEM. [I[pOKapHUOThI, 3yKapUOThl, HEKJIe-
TO4YHbIEe GOPMBbI }KU3HU. ABTOTPOOBI, reTepoTPOPHI.

30. OHTOreHeTHYeCKU yPOBEHDb OPraHU3alU U KUBbIX CUCTEM.



31. lonyaAyMOHHO-BUA0BOM ypOBEHb OpPraHU3al UM XUBBIX cucTeM. [loHATHe BUJa, momy-
JIIIAY, MUKPO3BOJIOLIMU, MAKPO3BOJIOL U H.

32. BuoreoneHOTHYeCKUN YPOBEHb OpTaHU3al UM KUBbIX cicTeM. [loHATHe 6uoLeHO3a, 61Oo-
reoreHo3a. CTpyKTypa 6uoleHo3a

33. BbuocdepHblil ypoBeHb OpraHU3alMM XKUBBIX cUCTeM. [loHATHe OGUOChepbl, TPAHULBI
6uocdepsnl. Posib :KMBOT0 BellleCTBa.

34. I'MnoTe3bl NPOUCXOXKAEHHUA )KU3HU Ha 3eMJie. BpeMs 3apoxJeHUs )KU3HU.

35. KpeanjuoHucTcKas TUIOTe3a 3apoXK/eHUs dKU3HU, TUIIOTEe3a CTALMOHAPHOTO COCTOSIHUS,
rUIoTe3a CaMOIPOU3BOJILHOIO 3apOXK/AeHHUSA )KU3HU. X OCHOBHbIE KOHL|eNILIUH.

36. T'unoTte3a naHcnepMuU U ee 060CHOBAHMUE.

37. T'unore3a NpoOUCXOXAEHUS KU3HU B UCTOPUYECKOM NPOILJIIOM B pe3y/bTaTe OMOXUMUYe-
ckou sBosronuu AWM. OnapurHa.

38. ®uU3MKO-XUMHUYECKHE MPEJNOChIJIKA 3apOXJAeHus KU3HU Ha 3emJie. O6pa3oBaHUe MpoO-
CTbIX OpraHUYeCKUX COeJUHEHUW, 00pa30BaHUe CJI0KHBIX OpraHUYeCcKUX coeJuHeHUN. Onbl-
Tbl C.MuJepa.

39. Konuenuus katactpopusma. Ee ocHOBHbIE U/EH.

40. Konuenuus Tpancpopmusma. Ee ocCHOBHbIE U/IEH.

41. 3BomonyoHHasa Teopuda Y. [lapBuHa. OnpefeseHHasd MU3MEHYUMBOCTb, HeollpeJeseHHas
M3MeH4YUBOCTb. HacsiecTBEHHOCTD, BU/Ibl €CTECTBEHHOT0 0T60pa

42. T'enotun, ¢peHoTu. ['eHbl. AssiesibHbIE TeHbl. JJOMUHAHTHOCTb, PELleCCHBHOCTb, TOMO3H-
TOTHOCTb, T€TEPO3UTOTHOCTb.

43. [lpoucxoxxaeHve 4vesoBeka. AHTpomnoJsiorus. KoHuennusa kpeauuoHusMma. Konuennus
apoJiroLuU. TpyoBad KOHLeNnLUs.

44. llpoucxoxxaenve 4yesoBeka. Konuennusa MmyrareHesa. KocMuueckas koHuenuus. Cxopn-
CTBO 4YeJIOBEKAa U >KUBOTHBIX.

45. Ctajuu 3BOJIIOLMU YesoBeKa. [[peBHelILINeE JIIOAH, IPEBHUE JIIOU, COBPEMEHHBIE JIIO/IU.
46. Jlemorpadudeckue npoo6JeMbl. Baseosioruyeckasi KyJabTypa.

47. llonstue saHepruu. Knaccudukanus snepruu. KauectBo sHepruu.

48. [lepBblM 3aKOH TEPMOIMHAMHUKH.

49. Bropo¥ 3aKOH TepMOJUHAMUKHU. JHTPONHUS.

50. [loTok aHepruu B 6M0JIOTUYECKUX CUCTeMaX. [[paBuJio 3K0JI0rM4YecKor NUpPaMHU/ibl.

51. lloHaTHe cucTeM. 3aMKHYTbIe, 3aKPbIThIe, OTKPbITbIE, OU0JIOTUUYECKHE CUCTEMBI.

52. CtpoeHue aToMa. XMMHUYECKUHN 3JIEMEHT. XUMUYECKOe COe/JUHEHUEe, XMUMUYeCKas CBSI3b.
53. JBOJIOIMOHHAS XUMUSA - OTOOP XMMHUYECKUX 3JIEMEHTOB BO BcesleHHOH.

54. CuMMeTpUsl U aCUMMETPUS B IPUPOAHBIX CUCTEMAX. XUPAJTbHOCTb.

Ta6suna 15 - Kputepuu onjeHKHM cGOpPMUPOBAHHOCTU KOMIIETEHIIUU

Kox v HaumMeHoBaHue WHAU- | KpuTepuu oueHuBaHUSA CPOPMHUPOBAHHOCTU KOMIETEHIUU
KaTopa JOCTHXKeHHUS KoMmIe- | (4JaCTU KOMIIETeHLIUH)

TeHUHUU (YacTM KOMIeTeH- | Ha 6a30BOM YPOBHE

1K) COOTBETCTBYET OLIEHKE «Y/[0BJIETBOPUTETbHO»
50-649% oT MakKCcUMaJILHOro baJsiia

3HaTb: crnenudUKy TryMaHH-
TapHOTO U eCTeCTBEHHOHAy4-
HOT'O KOMIIOHEHTOB KYJIbTY-
pbl, ee CBSI3b C OCOOEHHOCTS-
MM MBbIIIJIEHUSA; OCHOBHbBIE
3Tanbl NO3HAHUS MPUPOJbI;

- CYIIHOCTBb (yHJAaMeHTaJlb-
HbIX  3aKOHOB  IPUPOJbI,
ONnpeJeNIAIIINX O00JHUK CO-
BPEMEHHOI'0 eCTeCTBO3HaHMUs, | BJaJleeT MaTepHaJioM [0 TeMaM JAUCHUILJINHBI, YMeeT

K KOTOPbIM CBOJIUTCS MHOXKe- | BbIOMpAaTh ONTHUMaJIbHbIe CIOCO6BI pelleHus] 3a4a4 B paM-




CTBO YaCTHbIX 3aKOHOMEPHO-
cTell QU3MKHU, XMMHUU U GUO-
JIOTUU;

- peasliu U OCOOGEHHOCTH CO-
BpeMeHHOW  IUBUJIM3AIHUH,
OTXOJ, OT TEXHOKPATHU3Ma,

YMeTh: - 060CHOBBIBAaTb TEO-
PETUYECKYIO U MTPAKTUYECKYIO
3HAYMMOCTb MOJIyYEHHBIX pe-
3yJIbTaTOB;

- MPOTHO3WPOBATh pPa3BUTHE
IPOIECCOB B MPOEKTHOU MpoO-
deccuoHaIbHOM 06J1aCTY;

- BbIJIBUTaTh MHHOBAIlMOHHbIE
MJled U HeCTaHJapTHble MOJ-
XOJIbl K UX PelIeHUI0 B IessX
peasiv3anyu NpoeKTa.
BnaseTh: - HaBblkaMH (QyH-
JaMeHTaJIbHbIX 3HaHUH O
npUpoJie U Ha HUX OCHOBe 6oO-
Jiee JeTaJbHO H3y4aTb CIle-
[[HaJIU3UPOBAHHbIE JUCIH-
IJIKHBl TPOUJIBHOU MNOArO-
TOBKH;

- MeTOJlaMU OLEHKU MPUPO/I-
HBIX U colLMaJIbHO-
X039WCTBEHHBbIX (PaAKTOpPOB B
pa3BUTUU 60JIe3HEH >KUBOT-
HBIX;

- abCTPaAKTHBIM MBIILJIEHUEM,
aHaJIM30M, CUHTE30M, MpHUMe-
HUTEJbHO K COBpPEeMEHHOMY
€CTEeCTBO3HAHHUIO

KaxX IOCTaBJIEHHOMN Lesd, GOpMUpPOBATh NpeJCTaBJIeHHUE O
eCTeCTBEHHOHAayYHOW KapTHHE MHUpa, HO UCIBIThIBAEeT 3a-
TPYZHEHUS B BO3MOXXHOCTH NpPHUMEHEHHUs 3aKOHOB B IPO-
deccruoHanbHOW JeATeNbHOCTU. [IpM OTBeTax JomycKaer
NOTPEIIHOCTH, UCKaXKeHUS JIOTUYECKOU Moc/e0BaTebHO-
CTM H3JIaTaeMOro MaTepuasla, HeTOYHYK apryMeHTalHIo
TeopeTUYeCKHUX N0JIOKEHUH Kypca.
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