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1. IEJIU U 3AIAYY OCBOEHUSA YYEBHOU AU CIIUTIJIMHBI

[Ipennasnauenue kypca «EcTecTBeHHOHayyHass KapTMHAa MHpa» COCTOUT B
(opMHPOBAHUH Yy CTYJCHTOB KOHIENTYaJIbHOTO MOAX0/a. [ TaBHOE BHUMaHHE CIIEAYET yICIUTh
NOHMMAHHIO 3aKOHOB Pa3BUTHS IPHUPOJIbI, OOIIECTBA U MBIIUIEHUS U YMEHHEM OIEPUPOBATh
STUMHU 3HAHUSIMH B MNPOPECCUOHAIBHON JEATENbHOCTH, CIOCOOHOCThIO aHaJIM3UPOBATH
OCHOBHbBIE KOHIICTIIIUU €CTECTBO3HAHUSI.

2.MECTO YYEBHOM U CIIUIIJINHBI B CTPYKTYPE OIIOIl BO

JucuunauHa "EcTecTBeHHOHay4yHas KapTHUHA MUpa " BXOAUT B 06513aTe/IbHYIO0 YaCTh
JVCLHUIIJIMH 10 BBI6OPY MaTeMaTU4YeCKOTO M eCTeCTBEHHO - HAay4yHOro LIMKJIA.
[luks(pa3zen) K KOTOpOMY OTHOCUTCS JJaHHas AucuunanHa (Moaynb)b1.0.14

Tao6smna 2.1.

CBA3b gucuuIIMHBI «EcTecTBeHHOHAy4YHas KapTHHA MUpa» C IIpeLeCTBYIOIUMHU
JUCLUIIJIMHAMU U CPOKU UX U3yYEHUS

Kon JAucuunivHe], NpeJlecTBYOLIAE JUCHUANIIMHE Cemectp

JAUCLHHUITJIMHBI «ECTCCTBEHHOHay‘I Had KapTWHa MHUpa»

b1.b.3 HcTtopus 2

Tao6smna 2.2.

CBA3b gucHUIIMHBI «EcTeCTBeHHOHAy4YHasA KapTHHA MUpa» C NOCJeAyIOLIUMHU
JUCLHUIIJIMHAMU U CPOKU UX U3yYEHUS

Kon JAvcuun/vHLI, ceAyolUe 3a JUCLUIIJIMHON Cemectp

AU CLHHUITIMHDBI «ECTeCTBeHHOHay‘I Had KapTHUHA MHUpPa»

b1.B.0/.5 dusuka 5

Tao6smna 2.3.



CBs3b AUCHHUITJIMHBI «ECTeCTBeHHOHay‘{HaH KapTHWHA MHUpa»

CO CMEeXHBbIMH AUCLHUIIJIMHAMHAU

Kop,

JIMCLMIIMHBI, CMEXXHbIE C JUCIUILIMHOM CemecTp
JMCIMIUIMHBL  |«KOHIeNIMY COBPEMEHHOT'0 eCTECTBO3HAHUSI»

b1.b.1

dunocodpus

3.B pesyabTaTte ocBoeHuss OIIOIl BO 6akanaBpraTa mo HanpaBJIEHHIO MOATOTOBKH
44.03.05 Ilepgaroruyeckoe obpa3oBaHHe (C ABYMS NPOPUISAMU MOJTOTOBKHU) HNPOPUIII0

MNoATrOTOBKH «,B,OI.LIKOJII)HOG 06p330BaHI/Ie.

06pa3oBaHUSA»

Heaarom}ca M METOJHWKA Ha4daJbHOTO

BbIITYCKHHUK O0OJIXKE€H O6JIaﬂaTb cieJyrmuMHnu YHHUBEPCAaJIbHBIMHU U

o61uenpodpeccHOHaIbHBIMHA KOMIIETEHLUSIMU:

3.1. YuuBepcaibHble KoMmneteHUUH (YK) u (mpumepHvie) UHAUKATOPBI HX

AOCTUKEHUS:
HaumenoBanue | Koj, HauMeHOBaHUe Kop, HauMeHOBaHUe MHAUKATOPA AOCTUKEHUS
KaTeropuu YHUBepPCaJIbHOU YHUBEpPCaJbHOU KOMIIETEHLIUU
(rpynnel) YK KOMIMEeTEeHIIUH

YK-1. CnocobeHn YK-1.1. AHanusupyeT 3a7a4y, BblJeJiss ee
CucteMHoe U OCyL1eCTBJATD 6a30Bble COCTABJSAIOLIUE;

KpUTHYECKOE
MbIIILJIEHHE

NIOMCK, KpUTHYECKUH
aHaJM3 MHOpMaLuy,
IPUMEHATH
CUCTEMHBIH MOAXOJ
JLIS pelleHus
NIOCTaBJIEHHBIX 33124

YK-1.2. OnpenenseTr, MHTepIpeTUpPyeT U
paHxupyeT MH$OpMaLuIo, TpedbyeMyto A1
pellleHus IOCTABJIEHHOM 3a/1a4H;

YK-1.3. OcyuiecTB/sieT NOUCK UHPOPMALLUHU JJI5
pelleHUd OCTaBJIeHHOM 3a/jla4y 110
pasJIMYHBIM THUIIAM 3aIIPOCOB;

YK-1.4. [Ipy 06paboTke UHPOpPMAIUU OTJIUYAET
baKTbl OT MHEHHH, UHTEpIPETAIUH, OLIEHOK,

dbopMHUpyeT cOGCTBEHHbIE MHEHUS U CYXKEHUS,
apryMeHTHUPYeT CBOU BbIBO/Ibl U TOUKY 3pEHUS;

YK-1.5. PaccMaTpuBaeT v npeaJjiaraeT
BO3MO>XHbI€ BAPUAHTHI pELIeHUS
[IOCTaBJIEHHOH 3a/lauH, OLleHUBas UX
JIOCTOMHCTBA U HEJJOCTATKH.

3.2. O6menpodeccuonanbupie komnereHuuu (OIIK) u nHAMKATOPHI MX JOCTHKEHHS:




Hay4yHblie
OCHOBBI
nejaroru4yecko
U

eI TeJIbHOCTHU

OIIK-8

CrocobeH
OCYIIECTBJSATh
neJaroruyeckylo
NedaTeJIbHOCTb Ha
OCHOBe  CcHelHaJbHbIX
Hay4YHBIX 3HAaHUU

OIIK-8.1. IIlpuMeHsieT OCHOBHbI€ NMPUHIMWIbI U
npoueaypbl HAy4YHOTO 3HaHUSA B
neJaroruyeckor JesiTeJIbHOCTH; MCIOJIb3YeT
MeTOJbl KPUTHUYECKOTO aHa/lh3a U OIeHKHU
HAy4YHbIX JOCTHXKEHHH W HWCCAeN0BaHUN B
006J1aCTH neJaroryuky, neJaroruyecKux
HUcCJieJOBaHu.,

OIlIK-8.2. Bbigenser W  cUCTEMATU3UPYyeET
OCHOBHbIE HUJIEU PE3YJIbTAThl UCCIEJOBAHUN U
YYUTBHIBAET 150:¢ npu OCylIeCTBJIEHUU
NeJlaroru4eckor JeATeJIbHOCTH; OpPraHU3yeT
Hay4HOE MCCJieJlOBaHUE B 06J1aCTU MeAarorukKu

OIIK-8.3. Ucnosib3yeT coBpeMeHHble Hay4dHble
3HAHUSI U pe3yJibTaThl MeAaroru4eckKux
HCCIe0BaHUM; omnpeJesisieT MeAaroru4ecKyro
3aZlady U4 MNPOEKTUpyeT MeAarorudecKuu
MpoLEeCC JIJIs ee pellleHusl.

OIIK-8.4. JleMoHCcTpUpyeT crieliMajibHble
HayyHble  3HAaHUS B  COOTBETCTBYIOIEHN
npeaMeTHON 00J1aCTH.

4. OB'bEM JIMCIIUNIMHBI U BUAbl YYEBHOU PABOTHI

B aTOoM paszesie npUBOAUTCA 06'b€M AUCLUIIIIMHBI (MOJYJIS) B 3a4€THBIX

eIMHUIaX C YyKa3aHUeM KOJIM4eCcTBa aKaZleMUYeCKHUX UM aCTPOHOMUYECKUX YaCOB,
Bbl/leJIEHHbIX HA KOHTAKTHY0 paboTy 06y4yalluXcs ¢ npenojaBaTesieM (10 BUJaM
y4eOHbIX 3aHATUN) U HAa CAMOCTOSITE/IbHYI0 PaboTy 00y4arouxcs. ITU 00001 eHHbIe

JlaHHbIe 10 060’ beMy Y4eOHON JUCLHUIIJIMHBI NPUBOAATCA B dopMe Tab.1..4.1. B Hel

YKa3bIBA€TCA IIOJIHAA TPYAOEMKOCTb AUCHHUIIJIMHBI B 3a49€THBIX € IMHHUIaX (3.6.) H

pacnpeneseHne TpyaoeMKOCTH 110 BUAAM yqe6H01?1 pa60TbI " CeMeCTpaM B aKaJeMHUYECKUX

qacax.

06beM JUCHUIVIMHBI 1 BUAbI y4€OHOM PaGOTHI

CprKTypa U TPYAOEMKOCTb JUCHHUIIJINHDBI

Cemectp 2. ®opMa NpPOMEXKYTOYHOM aTTecTauuu 2 ceMecTp - 3adeT. O6uias

TPYAOEMKOCTb AWCHUIIJIMHBI COCTABJIAET 3 3a4eTHbIX €IMHHI, 52 dKaJleMH4YeCKHX 4aca,

56 49acCoB, BblJ€JIEHHbIX HA CAMOCTOATEJ/IbHYIO pa60Ty.

TOM 4YHUCJIE:

JUCIUIJIMHBI Bcero (B 3.e.), B

Bcero [lopsaiKOBBIM HOMEP CEMeECTPaA
2
O61asa Tpy,0eMKOCTb 3 3




KypcoBoii npoekT (pa6oTa)

AyauTopHBble 3aHATHUA BCero (B 52 52
akaj.4acax), B TOM 4YHUCJIe:

Jlekuuu 36 36
[IpakTHYeCcKUe 3aHATUSA, 16 16
CeMUHaphbl
JlabopaTopHbie paboThI He

npesycMOTp

€HO

KoHTpoJIb caMocTOATeIbHOU
pa6oTsl (KCP)

CamocrosaTesnbHas paboTa 56 56
Bcero (B akaj.4acax), B TOM
qucJe:

By uTOoroBoi arTecTanyu:

3avet/nudd.3auer + +
JK3aMeH

O61uias Tpy,0eMKOCTh 108 108
JUCLUTIINHbI

(uacax)

5. COAEPXAHHME AUCLHUIIJIUHBIL.

CoaeprxkaHMe pa3/esioB AUCHUIIUHBI.
Tema 1. Ecmecmg8eHHO-HAY4HAS U 2yMAHUMAPHAS KYAbMypbl.

MHOroMepHOCTb €CTeCTBO3HAaHUSI U TYMaHUTAPUCTUKH, TPU YPOBHS 3HAHMUSA:
nepuenTyaJbHbli (4YBCTBEHHBIN), KOTHUTUBHbIN (MbICJAUTENbHBIN), JUHIBUCTHUYECKUU
(a3biKOBO#). OmnuMcaTe/JbHBIA XapaKTep eCTeCTBO3HAHUS W NpeJNUChIBAOLUN -
I'YMaHUTApPUCTUKU. KpuTepruil HAy4YHOCTHU eCTeCTBO3HAHUS — MO/ TBEPKAAEMOCTb TEOPUH.
KpuTeprii HayYHOCTU TyMaHUTAPUCTUKUA - 3OPEeKTUBHOCTb Teopuu. HaydyHblll MeTon
€CTeCTBO3HAHUSA — TUINOTETHUKO-AeJyKTUBHBbIA MeToZ. HayuyHbld MeToJ, r'yMaHUTapHbIX



HayK - I@parMaTu4ecKMd MeToJ. B3auMoJ0NO/HUTENBHOCTb €CTeCTBO3HAHUA H
rYMaHUTapHBIX HaYK.

TeMma 2. Ecmecmgo3HaHue U Mamemamukda.

MaTeMaTHKa Kak Hayka 00 yHoOpsilOMeHHbIX KOHCTpyKTaX. HaydHble MeTO/bl
MaTeMaTUKH - aKCMOMAaTHUYECKUA U KOHCTPYKTUBUCTCKUH. HempoTHBOPEYHMBOCTb Kak
IJIaBHbI Hay4YHbI KpUTEpUH MaTeMaTHKU. MaTeMaTHKa M BOOOpakaeMble MHUDPBI.
B3auMHO0/1HO3HAYHOE COOTBETCTBUE MEX/ly MAaTEMAaTUKON U eCTECTBO3SHAHHEM.

Tema 3. HayuHble pegontoyuu 8 KOHYenmya/abHblX 0CHOBAHUSX PUUKU.

Mexanuka HortomoHa. CMbica 1-ro 3akoHa HetoToHa. [luddepenHnpanbHasg ¢opma 2-
ro 3axkoHa HproroHa. I[IpuHuun oTHocuTesbHOCTU [anuiaed W paBHoIpaBUe BcexX
VHepLYa/lbHbIX CUCTeM OTc4YeTa. M IHBapMaHTHOCTb ypaBHEHUMM MexXxaHUKM HbroToHa
OTHOCHUTEJIbHO Tpeobpa3oBaHul [‘annses. AGCOMIOTHOCTb MPOCTPAHCTBA U BPEMEHU B
MexaHuKe HbploTOHa.

CneyuaavHass meopuss omHocumeavHocmu (CTO) A.JiiHwmetliHa. TpyaHOCTH
COTJIACOBAaHUs KOHIENTYaJbHbIX OCHOB MeXaHUKU HbIOTOHA U 3JIEKTPOAUHAMUKHU
MakcBenna-Jlopenna. HayyHoe TBopyecTBo A.JuHmTerHa. /JlBa mnocrtynara CTO.
PesnsiTUBUCTCKHUE NPOCTPAHCTBEHHO-BpeMeHHble 3¢ deKThl. OLleHKa MeXxaHUKU HbloToHa ¢
nmo3unui CTO.

O6wass meopusa omHocumeavHocmu (OTO) A.JiiHwmetliHa. PacnpocTpaHeHUe
NPUHIMUIIA OTHOCUTEJbHOCTH HAa BCE CUCTEMbl OTCYeTa. JKBUBAJEHTHOCTb TSKEJIO0U U
HHEPTHOM Macc. TAroreHWe U MCKPUBJIEHHOCTb MpocTpaHcTBa-BpeMeHU. Onenka CTO c
no3unui OTO.

Keanmosas mexanuka. KBaHTbl 3Hepruu. [loctoannaa Ilnanka. KopnyckynspHo-
BOJIHOBOM pAyanusM. BosiHoBas ¢yHkuus. YpaBHeHue Ay=ay. [lpenenbl npuHuuMIa
HarJsiIHOCTHU B KBAaHTOBOU MexaHUKe. [Ipo6sieMa «CKpbIThbIX» apaMeTpoB. COOTHOILEHHE
HeomnpegeseHHocTed. [lpuHuun cynepnosvnuu. BepoATHOCTHasd mpefCcKa3yeMOCTh.
OueHka kJjaccuyeckod GU3MKKA C TMO3UIUKA KBAHTOBOW MeXaHUKU. [IpuHIUN
JOTIOJIHUTEJIbHOCTH.

H€K0m0pbl€ cpedcmea ¢U3UH€CK020 3KchepumeHma. ABneHue paaArnOaKTHUBHOCTH.
ﬂeTeKTOpr YaCTHL. MaCC-CHeKTpOMeprI.

Keanmosasi meopus nossi. PoxjeHue U TNoOrJoUleHHWe 4acTul,. Bakyym Kak
COCTOSIHUE MOJIS C HAUMEHbIlIeW sHeprued. BupTyanbHble yacTunpbl. CuH. YeTbipe TUla
B3auMoieiicTBui. /[luarpammbl P.®PelimaHa, H30TONMUYecKUd cnuH. KasumbpoBouHas
MHBApPUAaHTHOCTb. CHMMETpHUS U 3aKOHbI NPUPOAbl. CHOHTAaHHOE HapylleHUue CUMMETPHUH.
CucreMaTHKa 3JieMeHTapHbIX YacTull,. /JleJleHue U CUHTe3 aTOMHBIX A/ep.



dusuka Mmakpockonuveckux npoyeccos. IIpUHIMNBI CTaTUCTUYECKOH (UMK
[lonaTHe sHTpONMU. Hayasa TepMoarHaMUKU. ['MnoTe3a TenyioBou cMepTH BeesieHHOM.

IpuHyunst gusuveckozo no3HaHusl. UHTepnpeTanust 3KCIepUMeHTabHbIX JaHHBIX
U TOATBEPXKJAaeMOCTb TeOopuU. HepapxWyHOCTh B (PU3UYECKOM I[O3HAHUU: YPOBHHU
COOBITHM, 3aKOHOB, NPUHLMUIOB B CUMMeTpuUM. [IpUHUMI COOTBETCTBHUS. [IpUHLMI
WHTepIpeTallMOHHON KPUTHUKU. MeXAUCIUIIMHAPHOE cojiepKaHue PU3NIYECKUX TEOPUH.

TeMma 4. Kocmosr0zuueckue KoHYyenyudu.

BceneHHas kak JOCTynHasi 4esJ0BEeKy 4acTb kocMoca. HejonmycTHMOCTb MOJAMEHBI
KOCMOJIOTUYECKHUX TeOpHUHM cypporaTHbIM 3HaHUeM. Pacuiupenue BceneHHoOH. 3akoH
Xa66sa. KpynHomacumitabHass oJHOpPoAHOCTb BceneHHol.  PesukToBoe wu3jydeHHe.
Teopuu ropsiuer u «pasgyBarwoluieiics» BceseHHo#. IBostonusi BcesieHHo. O6pa3oBaHUe
M OKW3Hb 3B€3J, UCTOYHUKU UX 3Hepru. HelWTpoHHble 3Be3jbl. YepHble [AbIPHL
O6pa3oBaHUe MJIaHETHBIX CUCTEM. AHTPOITHBIN NPUHLUI B KOCMOJIOTMU. YeTbIpe Hay4YHble
pPEeBOJIIOLIMY, IOCTPOEHHE KOCMOJIOTUYECKHX MOJie/led Ha OCHOBe: a) MeXaHUKU HbloToHa,
6) oO6lleld TeOpUM OTHOCHUTEJBHOCTH, B) KBAHTOBOW TeOpPUU MoJA («ropsyas» U
«uHGQAIALMOHHasA» BceseHHas).

Temab. Xumuueckue koHuenyuu.

XuMHs KaK HaykKa O CBOMCBax W HUX IMpeBpaileHusx. Crnenuduka XUMHUM.
CraHoBJIeHMe UM 3BOJIOLUA XUMHUU. Kilaccnueckass aTOMHO-MOJIEKYJIIDHAs TeOpUs B
xuMuU. Heksaccudeckas XUMHUSI U ee ONOpa Ha KBaHTOBYK Teopuio. CTpoeHHe U
B3aUMO/IeNiCTBUE BelleCcTB. XUMUUECKasl peaKIMOHHAasl CIOCOOHOCTh BelecTB. CTpoeHHe
XHUMHUYECKUX 3JIeMeHTOB. MHoroo6pasve THUIIOB XUMHYECKHUX CBs3el. XuMHUecKas
KMHeTHKa. OlleHKa KJ1acCuUYeCcKOH XMMMHU C MO3ULel HEeKJIaCCUUEeCKOM.

Tema 6. KoHyenmyaibHoe codepicaHue Hayk o 3em.ie.

[eosoruyeckas mkasna BpeMeHH. CTpoeHHe 3eMJIM: BHYTPeHHee 5/IpO, BHELIHee
PO, HIDKHSSL, CpeJiHAsl U BepXHssl MAaHTHUH, acTeHocdepa, HMKHUU CI0i suTOChEpHI,
paszen MoxopoBuuMya, 3eMHasg Kopa (BepxHUH cioi JuTochepsl), rugpocdepa,
atTMocdepa u Maruutocdepa.

JdBostonvsa 3eMsu U ee ¢pasbl. Knaccuueckas reosiorusi 1 ee OCHOBHblE KOHLIENIIUU:
HENTYHU3M, I[UJIYTOHU3M, YHUGPOPMHU3M, aKTyaJu3M, 3IBOJIOIMOHU3M, MOOUJIU3M.
Heksaccuyeckasi reoJiorusi U KOHIeNUs ri06aJbHOM 3BOJIIOIUN 3EeMJIH.



CoBpeMeHHas KOHIENIMs Pa3BUTHs reochepHbIX 060/109eK. XUMHUKO-IIJIOTHOCTHAS
auddepeHIpanus BellleCTBA B MAaHTUHU U s[pe 3eMJIM KaK BaXXHEWIIMNW JUHAMUYeCKUH
dbaKTop 3BOJIIOIUN 3eMJIH.

AbuoTudeckre ¢GakToOpbl U 3KoJorTMYecKhe QyHKUUU JuTochepbl. PecypcHas,
reo/jiHaMHu4ecKas, reoxuMuueckas v reopusndyeckass PyHKIUU JUTOCHEPHI.

[eorpadudeckass o6o0siouka 3eMJIM KaK MPOAYKT B3aUMOJENCTBUS JUTOCPeEpHI,
atMocdepsl, ruzpochepsl U 6uocdepnl. Tpu sTana reorpaduyecKkrx HaykK: CTAaHOBJIEHHUE
(mo XX B.), Kylaccuyeckasi Hayka (mepBas nmosioBMHa XX B.), HEKJIacCHYecKasl HayKa (BTopas
noJsioBuHa XX B.)

TeMma 7. Buosozuueckue KOHYenyuu.

Bo3HHKHOBEHHE KHU3HU U €€ O0O0bsSICHEHHWEe Ha OCHOBE MOJIEKYJISIPHO-
AuHaMu4yeckoro noaxonaa. 3HadyeHue PHK, /IHK u 6enkoB B CTaHOBJIEHHWH >»KMBOTO.
buoxuMus 06 0CHOBaXx »KMBOTO.

Cneuuduka, efMHCTBO U MHOTOOOpa3ue KUBOTo0. XapaKTepHble IPU3HAKHU KHUBOT'O:
roMeocTas, CaMOBOCIpOU3BeJieHUEe cebe MOJ00HbIX, OOMEH CO Cpeloi BeleCTBOM M
3Hepruewn, 06paboTKa U BblJauya HHPOpMaLMU AP.

[ennble MexaHusMbl. Cxema JIHK—-PHK—6enku. Crtpoenue Mosekyanl /JIHK.
Tpanckpunuus: cuHte3 PHK na /[IHK-maTpune. O6paTtHas TpaHckpunuusa. CryalCHHT.
[eHeTuyeckudd koxa. CuHTe3 Oesika, ero MexaHusM. Pemsukanus /JHK. Kpoccunrosep.
MyTtanuu. TexHosioruss U MeToAos0oTvMsi pekomMOuHaHTHbIx JIHK. TeHeTuyeckasas u
KJIeTO4YHasA uHxeHepus. KiioHupoBaHue. 'eHOM yesioBeKa. OT KJI€TOK K MHOTOKJIETOYHBIM
OopraHu3Mam, KJieTO4YHble MexaHHW3Mbl. CpaBHEHHE NPOKAPUOTOB U 3yKapUOTOB. [IpsMoe
O6uHapHoe geseHue. Meko3. MwuTo3. 0O6pa3oBaHMe OpPraHoB MHOIOKJETOYHBIX
opranusmoB. Konuenuus auddepeHumnanbHol skcnpeccuu reHoB. Tpu 3akoHa MeHfens.
[IpaBusio Xapau-BaitH6epra.

Bruosornsa mnoBeseHus. be3sycsoBHble W yCIOBHble pedJieKCbl, WHCTHUHKTHI.
KpuTtepuu paccyso4yHOCTH )KHUBOTHBIX. [loBeileHMe 6ecio3BOHOYHBIX. [loBe/jeHre BbICLINX
)KUBOTHBIX, MpeJesjbl WX pPacCyZJOYHOW IICUXUKH, HWHCTPYMEHTAJbHOW U SA3BIKOBOU
ZeATeJIbHOCTH.

JdBosOLMOHHOe yueHue. JlapBuHU3M. CHHTETHYecKass Teopusl 3IBOJIOLUU.
[lonyasMOHHO-TeHETUYECKU N OJXO/I.

MakpoaBoJilolUsi, ee OObsICHEHHE C TMO3ULIMK TOMyJsSIMOHHO-TEHETHYECKOTO
noaxojaa. 'eorpadpudeckas;, 3KoJoruiyeckass ¥ penpoAyKTUBHASA U30JSAIMS KaK GaKTOpbI
MaKpO3BOJIOLUU. BuoreoneHos - ajieMeHTapHas eJUHUIIA 61oreocdephl.



[IpyHUMOBI TeopeTHYeCcKOW OHOJIOTUM: KOHBApUAHTHOW peJyIJIMKalUU U
eCcTeCTBEHHOI'0 0TOOpa.

Tema 8. AHmponosozuyeckue koHyenyuu.
AnTponoreHes. CxeMa 3BOJIIOIIMY IPUMATOB. Bo3pacT aHTponouzoB.

dusvosioruss  4yesjoBeKa: O00OIIMe  NPUHLUNBL.  MexaHU3Mbl  yHpaBJeHUS
$GU3NOJIOTUYECKUMU T[IpolleccaMyd oOpraHu3Ma. Posib M 3HaueHUe L eHTpaJbHOW,
BereTaTUBHOW TmepudpepuilHOM HepBHbIX cucTeM. CeHCOpHasi, /JBUTaTeJibHas U
accouvaTMBHasg Kopa Mo3ra. Peub u pgenctBue. CeHCOpHble MOJAJBHOCTH U
COOTBETCTBYIOIIME KM opraHbl. Pusuosiorusg 3HAOKPUHHOM cucTeMbl. Pusnosorus
NUTAaHUS], NUIIEBapeHUs W BbljeseHUs1. DyHKIUMU KPOBH, JUMObI, CEPJLA, JIETKUX,
NULIEeBAPUTENIBHOTO TPAKTa.

Pa6oTtocnoco6HocTh.  TpeHHMpoBKa U  COXpaHeHHE  PAbOTOCHOCOOHOCTH.
OnpeneneHve  3[0poBbs.  3/I0pOBbe  KaK  OTBETCTBEHHOCTb. (TapeHHe  Kak
MHOT0(}aKTOPHBIN Mpolecc. IMOLMU U JTUMbOUYecKasi HepBHasl cucTeMa. [eHOTUNIMYecKast
006yC/I0BJIEHHOCTb UHTEJIJIEKTA U 3MOLIMOHAIbBHOCTH. TBOpYECTBO.

Tema 9. Yesr08ek 680 BcesieHHOUl (UHMez2paabHble KOHYenyuu).

Buocdepa u kocmoc. buoreokocmuueckuit mnoxaxoJ. buo- U GUOTEOPUTMBI.
Conpsi»KeHHOCTb U paccoracoBaHHOCTb OHMO- U A6U0JIOTUYECKUX PUTMOB.

YesoBek U Hoochepa. buOreoHoOKOCMMYECKHMHW MOAXOJ KaK BeplIMHA
5BOJIIJMOHHO ecTecTBO3HaHUA. Pa3BuTue B.WM.BepHajckuM OHOreoKOCMHYECKOTO U
OHMOTre0OHOOKOCMUYECKOI'0 OAX0/0B.

CuHepreTtuka. KitoueBble TMOJI0KEHUSI CHHEPreTHUKU: B3auMMOJENCTBHE 4YacTeu
CHUCTEeMbI, HEJINHEHHOCTb, OTKPBITOCTb CUCTEM, HECTAOUIbHOCTD, IMEP>KEHTHBIE KAa4u€eCTRBa,
caMoOopraHu3alys B BUJE CTPYKTYp - aTTPAKTOpoB U T.J. HeobpaTUMOCTb BpeMeHU C
CHHepreTUYeCKUX MO3ULMUNA. MeXAUCHUIIMHAPHBIA XapaKTep CHUHepreTUKU. [Ipob6JieMbl
KO3BOJIIOLIMH YesioBedecTBa U npupoabl. Boszpenus H.H.Mouceesa.

JTUKa OTBETCTBEHHOCTH. Heob6xoauMocTb HOBOH 3THUKHU. [IpuHIMI
OTBETCTBEHHOCTU U MaKCHMHU3AIMSl OTBETCTBEHHOCTH KaK MHTErpasibHOM IleHHOCTH Ha
BCe BO3MOXXHble OJIaroNpUsTHbIE [IJIs1 YeJIoBeKa MepCleKTHUBbL. ITHKA U HayKa. JTUKA U
eCTeCTBO3HaHHUe.

Tewma 10. [laHopama ecmecmso3HaHus (0630p).

I/ICTOpI/IH €CTeCTBO3HaHUsA. EcTecTBO3HaHME B aHTHUYHOCTH U CpeaAHHUX BeEKaX.
I/ICTOpI/I‘{eCKI/Iﬁ IIyTb €CTECTBO3HAHHUA K TeOpeTH‘{eCKOﬁ INTOJIHOBECTHOCTH.



OcHOBHBbIE KOHIENTyaJIbHbI€e PpPEBOJIOIOHKW B €CTeCTBO3HAaHMHM, B TOM 4YHCJ/IE B
(1)PI31/IKe, KOCMOJIOTUH, XHUMHH, T'e0JIOTHH, 6uoJioruu. B3aMMOCBSI3aHHOCTb KOHU,EHL[I/II‘/JI
€CTEeCTBO3HAHHA. I/I,Z[eﬂ 9BOJIOI MU B COBpEMEHHOM €CTEeCTBO3HAHHUHU



6.CAMOCTOATE/IbHAA PABOTA CTYJAEHTOB

o AUCLOUIIJINHE <<ECT€CTB€HHOHay‘-IHaﬂ KapTHWHA MHpa.»

Paspgenbl ¥ TeMbI

®opma
KOHTPOJISI

TeMma 2. Ecmecmgo3HaHue U Mamemamukda.

HenpoTHBOpe4YMBOCTb KaK IJIaBHbIM HAay4YHbIM KpUTEpPUH
MaTeMaTHKM.  MaTremMaTMka U4 BOoOpakaeMble  MHpBIL.
B3anMHOOZHO3HAaYHOE COOTBETCTBUE MEXJy MaTeMaTHKOW U
€CTeCTBO3HAHHEM.

pedepart

Hekomopule cpedcmea ¢usuyeckozo skchepumeHma. SIBieHue
Pain0aKTUBHOCTH. [leTeKTophl YacTull. Macc-CieKTpoOMeTpHhI.

cobecesoBaHUE

Keanmoeasi meopusa noasa. PoxzpeHue W IOrJOLIeHHWE 4YaACTHL.
Bakyym kak cocTosHMe T1OJid € HauMeHblled 3Hepruemn.
BuptyasnbHbple d4acTunbl. CUMMeTpus U 3aKOHbl INPUPOABI.
CnoHTaHHOE HapylieHne CUMMETPHUH. CucteMaTrka
3JIeMeHTapHBbIX 4acTUL, /leJleHHe U CHHTe3 aTOMHBIX s/ep.

pedepart

Xumuueckue KoHyenyuu.

CTpoeHHe XMMHYECKUX 3JeMeHTOB. MHOroobpa3ue THUIIOB
XUMUYECKUX CBsA3eH. XuMunyeckas KUHEeTHKa. OneHka
KJaCCUYECKOM XHMMHH C TO3UIIMEN HEKJIACCUYECKOH.

cobeceoBaHUE

KoHyenmyasabHoe codepicatue Hayk o 3em.e.

CoBpeMeHHasi  KOHIeNUMUs  pa3BUTUS  reocPepHbIX
060s104eK. XMMHUKO-IIJIOTHOCTHasA JuddepeHIipalusl BellecTBa B
MaHTHHU U g/ipe 3eMJId KaK BaKHEUIIUNA AMHAMUYEeCKUN PaKTop
3BOJIIOLIMU 3eMJIH.

pedepart

Buosozuveckue koHyenyuu.

['enHble MexaHu3Mbl. Cxema J[HK—=PHK—6esnku. CTpoeHue
MosiekyJibl IHK. Tpanckpunuusa: cunte3 PHK na JJHK-maTpuue.
O6patHass TpaHckpunuuda. CrulaicuHr. [eHeTUYeCKHMH KOJ,

KOJIJIOKBUYM




CuHTe3 6esika, ero MexaHusM. Peninkanusa JAHK. Kpoccunrosep.
MyTauuu. TexHOIOTHSI U MeTOA0JI0TUS peKOMOMHAHTHBIX JHK.
['eHeTHYecKas ¥ KJeTOYHasd WHXeHepud. KimoHupoBaHue. ['eHOM
4yeJloBeKa

AHmponosio2uyeckue KoHyenyuu. pedepart
Pa6oTocrnoco6HOCTb. TpeHupoBka U COXpaHeHUe

pabotocnoco6HocTH. OmpejesieHre 340pOBbs. 370pPOBbE KakK

OTBETCTBEHHOCTb. (TapeHHMe Kak MHOToQaKTOpPHBIHA IMpolLecc.

IMouMK M JIUMOWYecKass HepBHasd cHUCTeMa. ['eHOTHIHYecKas

006yC/I0BJIEHHOCTD MHTeJJIEKTa U 3MOLMOHAJIbHOCTH.

TBopuecTBoO.

Yes0eek 80 BcesneHHoll. cobecesoBaHUE

JTHKA OTBETCTBEHHOCTH. HeO6XOLLI/IMOCTb HOBOM 3THKHU.
HpI/IHuI/IH OTBETCTBEHHOCTH MU MaKCHMMH3allUA OTBETCTBEHHOCTH
KaK HHTEFpaJIbHOﬁ LNEHHOCTH Ha BCe BO3MOX>XHbI€
6JlaFOHpI/IHTHbIe AJIFd 49eJiIOBeKa IEepPCIEKTHUBLI. JTHKA U HayKa.
JTHKaA U eCTeCTBO3HaAHUE.

PN W

7. BOITPOCHbI A/11 CAMOIIPOBEPKH.

YTo Takoe ecTecTBO3HaHue?
B yeM nposiB/isieTcsI MHOTOMEPHOCTb €CTeCTBO3HAHUS?

Kak Ha3bIBaeTCss OCHOBHOM TEOPETHUYECKUM KOHIENT eCTeCTBO3HAHUSA?
Kak Ha3bpIBaeTCs1 OCHOBHOW TEOpEeTUYECKUN KOHLIENT TyMaHUTApPHBIX HAYK?

KakoBo cosep:kaHve rHIOTETUKO- IelyKTUBHOr O MeToa?
KakoBo cozepxanue nparMaTU4ecKoro Mmetoza?

Kakoi 0CHOBHOW KpUTepHUH HAYYHOCTH eCTECTBO3HAHUA?
KakoB 0CHOBHOM KpUTEPU HAYYHOCTH 'YMaHUTAPHbIX HAYK?
KakoBbI Hay4YHble METO/Abl MAaTEMATUKHU?

10.YTo u3yyaet maTeMaTruKa?
11. KakoB Hay4HbI KpUTEPUN MaTeMaTUKN?

HayKax?

13.loueMy Hbl0TOH cuuTaeTcsi oCHOBaTeseM GU3UKHU KaK HAYKU?
14. KakoBO coJiep>kaHUe MPUHIMIIA OTHOCUTEJbHOCTH [anusies?

BpeMeHU?

.Illouemy MaTeMaTuka cTOJb 3pPeKTHUBHA B €CTECTBO3HAHWUM U T'YMaHUTAPHBIX

.KakoBo cozep:kaHue KOHIENIUU abGCOJIOTHOCTH QU3WYECKOT0 NMPOCTPAHCTBA U




16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42,
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

Kakune npoTtruBopeuus OblIv BbIsIBJI€HBI B MexaHHKe HbloToHA?

KakoBo cozepxkanue AByx noctysato CTO?

B yeM cocTouT cofep:kaHue KOHIENIUU OJU3KOAENCTBUSA?

KakoBo cozep:xaHue pesISTUBUCTCKON KOHLIENLIMU IPOCTPAHCTBA U BpEMEHU?
KakoBo coziep>xaHue OTHOCUTEJIbHOCTU OJJHOBPEMEHHOCTH?

B kakux ciayyasax cxoxecTb ¢opmysn MexaHuku HprooToHa u CTO saBaserca
HauboJiblen?

KakoBo cozpepxanue riasHoro npuHuumna OTO?

KakoBo ryiaBHOe cofiep>kaHue NOHATUSA «BOJHOBasA QyHKLUA»?
CooTBeTCTBYeT JIM KBAHTOBAsA MeEXaHUKA NPUHLMITY IO TBEPXKIAeMOCTH?
KakoBo coziep>xaHue NpUHLMIA HArJIAAHOCTU?

KakoBo cozep:xaHue NpuHLMNA JONOJHUTEIBHOCTU?

Cy1iecTBYyIOT Ji Takue GU3UUECKHUE SIBJIEHUS, KOTOPble HUKAK HE NPOSBJSIOT cebs
B GU3MYECKUX IKCIIepUMeHTax?

YTo Takoe Bakyym?

YTo Takoe BUPTya/ibHbIE YACTULLbI?

YTo Takoe criuH?

KakoBbI KBaHTHI CJ1abbIX B3aMMOeUCTBUI?

YTo Takoe KaJ1MOPOBOYHAsA MHBAPUAHTHOCTb?

Kak cBsi3aHbI Npeobpa3oBaHUsA CHAMMETPHUHU C 3aKOHAMU COXpaHeHuUs?

KakoBo coziep>xaHue nepBOro Hayajia TepMOJAMHAMUKHU?

KakoBo cozep:xaHue BTOPOTo HavyaJjia TepMOJUHAMUKHU?

[logTBEpKAaeT iu coBpeMeHHas GpU3MKa FMIOTEe3y TeNJa0BoU cMepTH BecesieHHON?
KakoBo coziep>xaHue NpUHIMIIA THOCEOJOTUYECKOT0 aKTyaiu3ma?

Yrto Takoe BcesnenHnasa?

KTo ©3 yd4eHbIX MNepBbIM TEOPETHYECKU TMpeJCKasaJl HeCTALlMOHApPHOCTh
Bcenennon?

KakoBo cozeprkanue popmysibl Xab6.s1a?

Kakue BbIBOZIbI C/IeIyIOT U3 aHaU3a GaKTa HAJIMYUS PEJTUKTOBOTO U3/1yYeHUs?
O6usiazmaeT siu BcesieHHass HEKUM LieHTPOM?

[TouemMy elMHOOGOpPA3HO paCIIUPSAOTCS pa3indHble 06s1acTu BceneHHOM?

Kak npowusouiesn «300mnapK» 3JeMeHTApPHbIX YaCcTULL?

Kak 06 bpsicHATB QpaKT Bo306J1a/jlaHUSA BelleCcTBa HaJ, aHTUBELeCTBOM?

Kak 06pasywoTcs 3Be3/1b1?

KakoB UCTOYHUK 3HEPTUHU 3Be3/1?

YTo Takoe yepHas Abipa?

KakoBo coziep>xaHMe aHTPOMHOTO NPUHIIMIIA B KOCMOJIOTUX?

Kakue peBosiloiju B pa3BUTHUU KOCMOJIOTUYECKOT0 3HAaHWUS BaM U3BECTHBI?
KakoBa cnenuduka xumun?

KakoB ryiaBHbIY KpUTEPUN HAYYHOCTU XUMUY€ECKOTO 3HAHUSA?

Kakue TUIIbl XUMHWYECKUX CBSA3€M BaM U3BECTHBI?

YT0 Takoe XMMHUYeCKasd peaKTUBHOCTb BeleCTB?

KakoBa TeopeTHnueckasi 0CHOBAa HEKJIACCUYECKON XUMHUU?

KakoBbI cioco6bl U3MepeHUsI BpEMEHHU B I'e0JIOTUU?

KakoBo cTpoenue ajpa 3eMan?

KakoBo cTpoeHre MaHTHUU 3eMJIn?

Yo Takoe suTocdepa?

KakoBo coziep>kaHue KOHLENIMU HETTyHU3Ma?

KakoBo cofiep:kaHve KOHIeN WU IJIyTOHU3Ma?

KakoBo cojiep>kaHre KOHIeNIUM I106a/J1bHOU 3BOJIIOIUN 3eMan?

Kak npoucxouT XUMHUKO-IIJIOTHOCTHasA AuddepeHLnanvs BeliecTBa?



64. KakoBBbI 3Talbl rJ106aJIbHOU 3BOJIIOLIUY 3eMJIn?

65. KakoBbI akosiornyeckre GyHKIUU JUTOCHEPDI?

66. KakoBa cneuuduka reorpadpuyeckoit 060/104ku 3emMn?

67. Kak nporcxoau/io CTaHOBJIEHUE )XKM3HU Ha 3eMJie?

68. KakoBa cnenudurka »KuBoro?

69. KakoBbI OCHOBHBIE 3Tallbl 6M0JIOTHYeCKOH 3BOJIIOIMH Ha 3eMJie?

70. KakoBa ctpykrtypa JHK?

71. Kak npoucxogut cunrte3 PHK Ha /IHK-MaTpune?

72.KakoB MexaHHW3M CIJIaUCHUHTa?

73. KakoBbl 0COOEHHOCTH FreHETUYECKOT 0 Koza?

74.KakoB MexaHU3M CUHTe3a 6eJika?

75. KakoB MexaHu3Mm pensinkanuu JHK?

76. KakoB MexaHM3M 06paTHOM TPaHCKPUNLIMU?

77.KakoB MexaHu3M penapayuu JJHK?

78. KakoB MexaHU3M KJIOHUPOBaHUA?

79.4YTO0 Takoe reHoOM 4eJsioBeKa?

80.YTo Takoe ren?

81. KakoBo cTpoeHUe GMOJIOTUYECKUX KIETOK?

82. KakoB MexaHH3M 00pa30BaHUs M0JIOBBIX KJIETOK?

83. KakoB MexaHHW3M 00pa30BaHUsA COMAaTUYECKUX KJIETOK?

84.B 4eM COCTOMT OCHOBHOE cojJiepKaHHhe KoHuenuuu auddepeHpaibHON
3KCIIPEeCCHU reHOB?

85. KakoBo coziep>kaHue nepBoro 3akoHa Menjesnsi?

86. KakoBo cozep:xaHue BToporo 3akoHa Mengena?

87. KakoBo cosepkaHue TpeTbero 3akoHa Mengesa?

88. KakoBo conepkanue 3akoHa Xapau-Balin6epra?

89. KakoBbI 0COGEHHOCTH MMOBEAEHUS 0€CITO3BOHOYHBIX?

90. KakoBbI 0COGEHHOCTH ITOBeeHHS T03BOHOYHBIX?

91.YTo npeacTaBsieT COOOM A3bIK )KUBOTHBIX?

92. B 4eM 3akJ/iroyaeTcs rjaBHas uzed JapBUHU3MA?

93. KakoBo coziep>kaHue NONyJIALlMOHHO-TEHETUYECKOT 0 noAxoAa?

94.YTto Takoe kjaajgoreHes?

95. Yo Takoe 6uoreochepa?

96. KakoBo cozepaHue NPUHIMIIA KOHBAPUAHTHOW peyIJInKaLun?

97. Kakue NpHHIHUIIbI COCTABJISIOT OCHOBaHUE OMOJIOTUU KaK HAayKu?

98. KakoBa 300Ji0ru4yecKas xapakKTepUCTHKaA Yesa0oBeKa?

99. KakoBbI OCHOBHBIE 3Tanbl CTaHOBJeHMA Homo sapiens?

100. Yto Takoe pusuosiorus?

101. KakuMm o06pa3oM ocyuiecTBasieTcss ynpaBJjieHHe  (U3HO0JIOTHYEeCKUMU
npoueccamu?

102. Kakune pakTopbl c10COOCTBYIOT COXpaHEHHUIO pabOTOCIOCOOHOCTH YesloBeKa
Ha BBICOKOM ypOBHe?

103. YTo0 Takoe 310pOBbe?

104. B kakol CcTeneHW TEeHOTHUN OINpeJessieT BapUAaTUBHOCTb MOKa3aTeJseun
VHTEeJIJIEKTA U SMOLIMOHAJIbHOCTHU?

105. Yrto Takoe Hoochepa?

106. KakoBo cojiep:kaHre 6MOT€0HOOKOCMHUY€ECKOTro MoAxo1a?

107. YTo Takoe cuHepreTuka?’

108. KakoBbI XapaKTepHbIe YePThbl CHHEPTETUKHU?

1009. KakoBa ¢ mo3uyuid CHMHEpPreTUKU HOBasli CTpaTerus MoBeeHHs 4YeJsIOBEKa,

aaekBaTHas peanusaM XXI B.?



110. KakoBo cozep>kaHue NPUHIUIIA OTBETCTBEHHOCTU?

111. YTo Takoe Hayka?

112. KakoBbI 0C06€HHOCTHY pa3BUTHSA HAYKU B aHTUYHOCTU?
113. KakoBbl 0CO6EHHOCTH pa3BUTHS HAYKHU B CpeiHUE BeKa?
114. KakoBbl 0oco6eHHOCTH pa3BUTHUs Hayku B HoBoe BpeMa?
115. KakoBbI 0cC06€HHOCTHY pa3BUTHUSA HAYKU B HALIW JHU?
116. KakoBo cofiep>kaHue KOHLEMNIMM HayYHbIX PEBOJIIOLIAN?

8. MaTepI/laJIbI NPOMEXKYTOUYHOIo KOHTPOJIA: TECTOBbIC 3daddHUA.

1.CripaBeiIMBO B MEXaHUYE€CKOM U 3JIEKTPOMAarHMTHOU KapTHHE MHUpa:
1) nepeMeleHHe CO CBEPXCBETOBOM CKOPOCTBIO HEBO3MOXKHO;

2) IBWXKYIllee TeJso JeUCTBYeT Ha ABUXKMMOE, a BCTPEYHOTO  MPOTUBOJENCTBHUS
HET;

3) 3Had IPUIHUHY MOXHO TOYHO MU OJHO3HAYHO PACCYUTATDL €€ CJIeACTBHUE,;

4) mo60e IBUKEHHE CBOJAUTCS K IepeMeleHUI0 YacTHII.

2.YcTaHOBHUTE COOTBETCTBHE Mexay ornpeaejeHueM MeTo4d HAy9YHOI'o I0O3HAHUA U CAMHUM
METOAO0M:

1) onpepeseHMe KOJMYECTBEHHON 3HAYUMOCTHU CBOMCTB, CTOPOH  H3y4aeMoro
00'beKTa UJIU SIBJIEHUSA C IOMOLIbIO ClIel|ha/IbHbIX TEXHUUYECKUX YCTPOUCTB;

2) aKTUBHOE IleJieHalpaBJieHHOe, CTPOro KOHTPOJIUPYeMOe BO3JleHCTBUE Ha
00'bEKT (3KCIIEPUMEHT, U3MEPEHUE);

3. /lns1 ecTeCTBEHHBIX HAYK XapaKTepHO:
1) cTtporo 06'bEKTHBHOE 00'bSICHEHUE [IEMCTBUTENBHOCTH;
2) MHAYMBUAYa/IbHOE IOHMMaHue MUpa;
3) packpbITHe 1ieJiel, HAMepeHH ! Yel0BeKa;

4) ¥cTOJIKOBaHME SIBJIEHUM.

4.PacnosioxuTte npeacraBjeHuda O MaTEPHUHU B TIOPAAKE X BOSHHUKHOBEHHA:

1) cymectBytoT 2 ¢opMbl MaTepuu, o06Jajawolide HTPOTUBOINOJOXKHBIMU
CBOMCTBaMU — BeLeCTBO U QU3HUUYECKOE TMOJIE;
2) 4X cTHUXMH, CMelllaHHbIX B ONpe/ieJIeHHbIX IPONOPLUAX;



3) Mexnay MaTepuedl B ¢dopMe TpaBUTALUOHHOIO IMOJII M TeOMeTpPUYEeCKUMU
CBOMCTBAaMHU NPOCTPAHCTBA — BpEMEHU HEBO3MOXKHO IIPOBECTU YETKYIO I'PaHb;

5.PacnosioxxuTe npeacrtaBjaeHUuA O ABUXKEHHWH B IOPAAKE X BOSHUKHOBEHHUA:

1) ecTecTBEHHOE U HACHUJIbCTBEHHOE;
2) MHOXecTBO GOpM JIBUXKEHHS;
3) MexaHUYeCKOe.

6.lHBapHMaHTHOCTB:

1) HeMTpanusMm;
2) cuMMeTpHus;
3) acuMmMmeTpus;
4) 5KBUBaAJIEHTHOCTb.

7.ApucrtoTesib ckasan «IIpupojia He TEPNUT NYCTOThI», 3TO O3HAYAET:

1) mycToro npocTpaHCTBa He CYyLIeCTBYET;
2) MaTepusi paBHOMEPHO pacroJiaraeTcsi B IPOCTPAHCTBE;
3) 3anoJIHATb MyCTOTbI 3HAHUS;
4) BAYMYHBO OTHOCHUTCS K IPUPOJE.
8.YBesiMueHUe KOHI|EHTpPALlMU pearupymoIiinx BellecTB IMPUBOAUT K YBeJHWYEHHUIO

CKOpOCTH XUMUYECKOUN p€aKLHny, IOCKOJIbKY:

1) moHWKaeTcs s3HepreTUYEeCKU bapbep peakIuu;
2) yBeJIMYMBAETCS YUCJI0 aKTUBHBIX MOJIEKYJI;

3) Bblllle BEPOSITHOCTb CTOJIKHOBEHHS peareHTOB;
4) pacTeT CKOPOCTb JIBHXKEHHUS MOJIEKYI.

9.YcTaHOBHTE COOTBETCTBHE MeXAY YPOBHEM OpraHM3alUy KUBOW MaTepuu H
XapaKTepPUCTUKOU NPUCYLLEN eMy:

1) monynsuus; 3JieMeHTapHas CTPYKTYpPHas eUHUIIA )KU3HU;
2) BUJ; 3JieMeHTapHasl e/lUHH1IIA SBOJIIOLUY;
3) KJIeTKa; eJIMHUILA CUCTEMATUKH KHUBbIX CyIIECTB.

10.Monekyna JHK coaepxut y4yacTok u3 90 HYKJEOTHAOB, KOTOPbIA KOJAUPYET
NepPBUYHYIO CTPYKTYPY Oesika. YUC10 aMMHOKHUCIOT, BXOASIIUX B COCTAaB 6eJiKa, KOTOPbIU
mudpyetcsa aTuM yyactkoM /IHK, paBHo:

1) 30;
2) 90;
3) 270;
4) 49.



11.bpuTaHckas sHUMKJIONEAHs OSICHAET leTEpPMUHU3M cTpokaMu OMapa Xansima

1

2)
3)

4)

CymuyM cYUTal TOJIBKO AyX Be3JeCyLlUW, 4YyXK/Jbld BCAKUX BelleCTBEHHBIX
nepeMeH;

Yx 1 - g 3apsa TBopeHbs 3anucasa TO, YTO NIpoYTeT nocaefHUM. CyAHbIN [ieHb;
An, MyapenoMm npeasoKeHHbIM NMPUMH, U3 PYK Ke Aypaka He NpUHHUMaAH
0aJjib3aMa;

B aTOM MUpe He BbIpacTeT NpaBAbl MO6eT, CIpaBeJJIUBOCTb He IpaBUJa MUPOM
BOBEK.

12.MosieKyJIIpHO — KUHETHYeCKas TeopUs N03B0JIAeT PaCCYUTATD:

1)
2)
3)
4)

BEPOSITHOCTb TOT0, YTO MOJIEKYJIa UMEET TaKYI0 CKOPOCTh;
Cpe/iHUe 3HaUYEeHUsI BeJIMYUH, XapaKTepPHU3yIOIUX KOJIJIEKTUB MOJIEKYJI ra3a;
CKOPOCTb JIF0O0M 3aIlaHHOM MOJIEKYJIbI ra3a;

OTKJIOHEHHWE CKOPOCTH JAAHHOM MOJIEKYJibl B JAaHHbIH MOMEHT BpPEMEHU OT
CpeAHEeN.

13.ATpuOGyThI 3BOJIOIUU:

CaMOTPOU3BOJILHOCT;
HEeoOpPaTHUMOCTh;
06pPaTUMOCTb;
HanpaBJIeHHOCTb.

14.B xuMH4YeCKOM IpeBpallleHuH MOJIeKy1a:

1) He ©3MeHsIeT CBOM COCTaB;

2) He U3MeHSIET 3JIEKTPOHHYIO CTPYKTYDY;

3) He coxpaHseTcs;

4) coXpaHSIOT CBOIO UH/IUBUAYATbHOCTD.

15.YkaxuTte MMOJIOXKEHHS], KOTOpbIE COOTBETCTBYIOT HeHacJieJCTBEHHOM

(MoaudUKALIMOHHOW) U3BMEHUYUBOCTH:

1)
2)
3)
4)

dbopMUpOBaHUE U3MEHEHUN COMPOBOXK/AETCA U3MEHEHUEM I'eHOTHUIIA;
M3MeHeHHUs NlepelaloTCA 110 HaCIeICTBY;

M3MeHEeHUs HOCAT MPUCIIOCOOUTE/IbHBINA XapaKTep;

CTeleHb BBbIPAXXEHHOCTU HW3MeHeHWH B (¢QeHOoTHUNe 3aBUCUT OT CUJIbl U
PO 0JKUTENbHOCTH PAaKTOPOB, UX BbI3bIBAIOIIUX.

16./loka3aTe/IbCTBAMH TOTO, YTO MPEACTABUTENHN PA3HBIX YEJOBEYECKUX Pac OTHOCATCS K
OJIHOMY U TOMY e 6H0JIOrH4ecKoOMy BUAY YesioBek pasyMHbli (Homo sapiens) siBasiloTCA:



1)
2)

4)

OpPTaHU30BAaHHOCTb B  BBICOKOPA3BUTYI0  COLMAJIbHYI  CTPYKTypy -
4yeJioBeYeCKoe 00111eCTBO;

e/JUHCTBO ¢peHOoTHUIa IpeJCTaBUTesel BCeX pac;

OJIMH U TOT K€ XPOMOCOMHBIN HAb0P;

NPUCIIOCOO/IEHYECKMA  XapaKTep OTJIMYUTEJbHBIX  NPU3HAKOB  JJIA
npeJCcTaBUTeNeNd KOKA0M U3 pac.

17.CkopocCThb cBeTa:

1)
2)
3)
4)

He 3aBUCHUT OT HAIlpABJIEHUA ABUXKEHHNA CUCTEMbI OTCHETA,

3aBHUCHUT OT abCOJIIOTHOT'O 3HAYEHUS CKOpPOCTHU ABHUXKEHHA CUCTEMBI OTCYETA,
3aBUCHT OT HaIllpaBJIEHHUA, HO HE 3aBUCHT OT «U» CUCTE€MbI OTCYETA,;

He 3aBHUCHUT OT «U» CUCTeMbI OTCYEeTa.

18.0cHoBy OTO:

1)
2)
3)
4)

Cc «const» B 06J1aCTSX, IJle TPaBUTALMOHHBIMU CUJIaMH MOXKHO NIpeHebpeyb;

«m» He 3KBHBaJIeHTHA E B HeMHepIUa/bHbIX CUCTEMAX OTCYETA;

const B JIDOBIX CUCTEMAX OTCYETA;

Bce ¢u3MYecKHe TMpoIecchl NPOTEKAT OJUHAKOBBIM 00pa3oM B JIHOObIX
CUCTeMax OTCYeTa.

19.9Kocucrema:

1)
2)
3)

4)

COBOKYIHOCTb OPraHM3MOB U HEOPTaHUYECKUX KOMIIOHEHTOB OKpYKarollen
Cpe/ibl, B KOTOPOU MOXET OCYIECTBASATbCSA KPYyrOBOPOT BEIECTB;
OpraHM3allMOHHAs TpyINa B3aUMOCBS3aHHbIX  MOMYJSLMUH, pacTeHUH,
*KUBOTHBIX, [PU60OB U MUKPOOPTAaHU3MOB, YKUBYILIHX B OZJHUX U TeX e YCIOBUSX;
COBOKYNHOCTb (JaKTOpPOB Cpefbl, B IMpejieJax KOTOPOW  BO3MOXKHO
CylieCTBOBaHUE BU/Ia;

KOMILJIEKC MPUPOJHBIX TeJ U SIBJEHUM, C KOTOPbIMU OPraHU3M HAXOAUTCA B
TEeCHOW B3aMMOCBSI3U.

20.lasoBasi QyHKLMS >KUBOTO BelllecTBA B Ouochepe 00yCJOBJEHA CHOCOOHOCTHIO

OpraHu3MOB:

HaKallJINBATb pa3/IM4YHbI€ BelleCTBa;

OCyHIE€CTBJIATD CJIOXKHbIE ITPEBPalllEeHHA BEIIECTB B )KUBbLIX TEJIAX;
MOorJiomaThb U BbIAEJIATb KUCJIOPOA U YFJIBKI/ICJIbII;'I ras?
BbIJeJIATb XUMHWYE€CKHE BElleCTBa.

21.I'paBHATallMOHHOE B3aUMO/IEUCTBUE:

1)
2)
3)
4)

nepeHocuTcs GOTOHAMY;

He JIeCTBYEeT B MaKpOMHUPE;

CBOMCTBEHHO BCEM MaTepUaJbHbIM 00'bEeKTaM;
SIBJISIETCSI ONPEJIe/ISIOIMM B MeramMmupe.



22.BepHo su:

1)
2)
3)

4)

HabJl0/jeHue BOJIHOBBIX CBOWCTB JiejlaeT HEeBO3MOXHBIM HCCJe/l0OBaHUEe ero
KOPIYCKYJIAIDHBIX CBOWCTB;

HabJil0/jeHre KOPIYCKY/ISPHbIX CBOMCTB JejlaeT HEBO3MOXKHBIM HCCJIeJOBaHUe
€ro BOJIHOBBIX CBOMCTB;

HaOJIl0JleHMe BOJIHOBBIX CBOWCTB JeJjlaeT HEeHYXXHbIM HCCJIeJOBaHUE ero
KOPIYCKYJIIPHBIX CBOWCTB;

HabJII0/jeHre KOPIYCKYJISAPHBIX CBOMCTB JieJlaeT HEHY>KHbIM HCCJIe/JOBaHue ero
BOJIHOBBIX CBOMCTB.

23.CDYH,£[aMeHTaJIbHOe BBaHMOAeﬁCTBHe 10 BeJIMYMHE OTHOCUTEJbHOW HWHTEHCHBHOCTH

(oT 6oJiblIIEN K MEHbLIIEHN) pacliojiaraeTcs B CJeyolleM MopsaKe:

1) cunbHOE, 3JIEKTPOMArHUTHOE, C/1a60e, TPaBUTALIMOHHOE;

2) rpaBUTAI[MOHHOE, 3JIEKTPOMAarHMTHOE, cjiaboe, CUJIbHOE;

3) csiaboe, rpaBUTALlMOHHOE, CUJIBHOE, 3JIEKTPOMAarHMTHOE;

4) 3JIEKTPOMAIrHUTHOE, 'PaBUTALIMOHHOE, CHJIbHOE, ciaaboe..

24.YcTaHOBHTE COOTBETCTBUE MEXAY CTPYKTYPHBIM YpPOBHeM BcesileHHOW M OCHOBHBIMH

3aKOHOMEPHOCTAMMU ABUKEHHUA 00'EKTOB B HEM:

1) meramup; 3akoHoMepHocTH CTO u OTO;
2) MaKpoMHUp; 3aKOHBI KJIACCUYECKOW MEXaHUKHU U 3JIEKTPOJMHAMUKHY;
3)MUKPOMMUD; 3aKOHbI KBAHTOBOM MeXaHUKH U 3JIEKTPOJUHAMUKH.

25.YkaxuTe XapaKTEPUCTHUKHU 3JIEMEHTAPHBIX YaCTHUIL:

1) Macca oKos, ClIMH, CTPaHHOCTb, SHTAJIbIIHS, [[BET;

2) Macca, 3apsi/i, KBAaHTOBOE YHMCJIO, BaJIEHTHOCTb, apOMaT;

3) BpeMs KU3HU, SHTPOMNHUS, 3apsi/, IIBET, MOMEHT UMIYJIbCa;

4) Macca, 3aps/, ClIMH, BpeMs KU3HH, BHYTPEHHHE KBaHTOBbIE YHCIIA.

26.AToMusM JleBkumnmna - /leMoKpuTa O6blJ1 OCHOBAaH Ha U/jiee:

1) B BM’KEHUU aTOMOB PUCYTCTBYIOT 3JIEMEHTHI CJIy4alHOCTH;

2) BCe COCTOUT H3 MeJIbYaMlluX, HeAJeJMMbIX YaCTHUL, - 4dTOMOB, KOTOpbIe

6ecnopﬂaquo ABUXKYTCA B IYCTOTE;



3) npy coeMHEHUH AaTOMOB TeJjla BO3HUKAIOT, HEKOTOpPOE BpeMs CYLIEeCTBYIOT, a
3aTeM pa3pylIalTCs, BHOBb PacChINasiCh Ha aTOMBI;

4) Bce COCTOUT U3 HeJeJUMbIX U AedopMUpyeMbIX KOPNYCKYJ, KOTOpPbIE MJIOTHO
NpUJIEraloT APYT K APYTY, HE OCTABJISASI MeCTa /sl yCTOTHI.

27.0cHOBHad NpHUYMHA NAapHUKOBOro a¢dekTa - 3TO:

1) yBenuueHue B aTMochepe KOHUEHTpPALUUHU COeJWHEHUH, MOTJIOLAIIIUX
MHPpaKpacHoe U3JIyuyeHHe;

2) BbIpyOKa JIeCOB;
3) U3MeHeHUe HaNpPSHKeHUs ABMKEHUSI U MHTEHCUBHOCTU OKeaHUYeCKUX TeYeHUH;

4)TenJioBblieJIeHUS IPOMBbIILJIEHHBIX PEeANPUATHIM.



9. BOITPOCHI AJIA IOATOTOBKH K 3AYETY.

EcTecTBeHHOHay4YHas U TYMaHUTapHas KyJbTYypHI.
HayuHbI1il MeTOZ, HayKa U ee poJib B }KM3HU 00111eCTBa.
AHTHUYHaA KapTUHA MUpa.

['ennonentpuyeckas cucreMa Mupa KonepHuka.
3akoHbl Kemepa.

Kinaccnueckasa mexanvnka HbproToHa.

XapakTepHble 4YepThl MeEXaHUYEeCKOU KapTHUHBI MUPa.
JJIeKTpOMarHuTHasi KapTUHA MUPa.

KoHuenuuu AajbHOAEUCTBUSA U OJIU3KOJAENCTBUS.
10 CTpyKTypHbIe YPOBHHU OPraHU3alUU MaTEPHUH.

11. 4 Buaa pyH1aMeHTa/JbHbIX B3aUMO/IEMCTBUM.
12.31eMmeHTapHbIe YaCTULbI.

13. CneyuasibHasA TeOpUs OTHOCUTENBHOCTU A. JMHUITENHA.
14. O61as Teopusi OTHOCUTEJbHOCTH.

15.'unoTe3a KBaHTOB.

16. [[pyHI MBI KBAHTOBOW MEXaHUKH.

17. YpOBHU XUMHYECKOTO 3HAHHS.

18. YyeHue o cocTaBe BellleCTBa.

19. 3aKOH KpaTHbBIX OTHOILLIEHUH.

20. 3akoH ABorazpo.

21. [lpyHUMD BO3pacTaHUs SHTPOIUH.

22. CtpoeHue 3eMJIu.

23. MoJieKy/IIpHbIM YPOBEHb OPraHU3alMH )KUBOTO
24. Teopus 3BOJIIOLIMM OPraHUYECKOTO MUPA.

25. 'unoTesbl NPOUCXOXK/AEHUS )KU3HMU.

26. OCHOBHbIE I10JIOKEHUA TEOPUU IBOJIIOLUH.

27. Hyk/sienHOBBIe KUC/I0ThI U TeHETUYEeCKUH KOJ.
28.YesioBeK- peHOMEH NPUPObI.

29. Buocdepa.

30. @opMupoBaHHe HOOCPEPHI.

31.IIpeosiosieHHE 3KOJIOTUYECKON KaTaCTPODHhI.

O ONU AW
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10. YYEBHO-METOANYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE AUCHUIIJIMHBI.

a) OcHOBHas JIUTepaTypa.

1. Topenos A.A. KoHLlennuu coBpeMeHHOro ectectBo3Hanud: Kypc sieknuu. M., LleHTp,
2007 - 208 c.

2. T'pyweBuukada T.I', Cagoxun A.Il. KoHUenuuu coBpeMeHHOr0 eCTeCTBO3HAHUSA:
Yye6Hoe noco6ue. - M.: Boiciias mkoJia, 2007. - 383 c.

3. ManunoBa B.C., KoxxeBHrkoB H.H. OCHOBHbIe KOHLIENILIMHM COBPEMEHHOTO
eCTeCTBO3HaHUs: YueOH. nocobue A By30B.-M.:AcniekT [Ipecc, 2007. -256 c.

4. Jlyonuwena T.f., [lurapes A.J0. CoBpeMeHHOe ecTecTBO3HaHHe. Y4. nocobue.-M.
«MapkeTtunr», 2007. - 160 c.

5. KapnenkoB C.X. KoHlenijuu cCOBpeMeHHOT0 eCTeCTBO3HAHUSA: YUueOHUK.-M. Boicinas
mkousa. 2007. - 334 c.

6. Kuunk H.IO0. KpaTkuit koncnekT aekiui no KCE.- kadenpa coBpemeHHOro
ectectBo3HaHusa CI16 MHXK9KOH ( ¢uanan B r.Hebokcapsi), 2009.

7. Koucnekt siekuuit no KCE. - CocT. PeBckas H.B.- CI16: Anbda. 2008.-160 c.

8. KoHuenuuy coBpeMeHHOro ectecTBo3HaHus. - [lox pen. B.H.JlaBpunenko.: M.IOHUTH,
2008.- 303 c.

9. KoHuenuuu cCoBpeMeHHOT'0 eCTECTBO3HAHUS.: Y4eOHUK JJ1s1 BY30B MO/,
pen.C.U.CambiruHa.- Poctos-H-/l.: ®enukc, 2008, 2003.-576 c.

10. Jlunosko I1.0. [IpakTHKyM 1o ecTecTBO3HaHUIO — PocToB-Ha-/loHy/ ®enukc. 2008.-
320 c.

11. Jlock B.A. OCHOBBI COBpeMEHHOT0 eCTeCTBO3HAHUSA. Y4. mocobue. M., UHOPA, 2007. -
192 c.

12. MacsnennukoBa U.C., Ibi6oB A.M., [llanomHukoBa T.A. KoHIleniu¥ COBpeMEHHOT0
ectecTBOo3HaHud. - CI16, CITI6T'HIY. 2008.-283 c.

13. Haigpir B.M. KoHlienuuu coBpeMeHHOr 0 ecTeCTBO3HaHuUA. M.:Boiciias mkoua, 2009.

14. Py3aBuH .M. KoHLlenuu COBpeMEHHOTr0 eCTeCTBO3HAHUSA: YUeOHUK /1151 BY30B.-
M.::OHWUTH,2009.-287 c.

15. TopocsH B.I'. KoH1lenuuu coBpeMeHHOro ecTecTBo3HaHus. M.:Beiciag mkoJia, 2009.-
208 c.

6) lonosIHUTE/IbHAA JIUTEpPATypa.

1. Kanne B.A. «KoHuennuu coBpeMeHHOr0 eCTeCTBO3HaHMs». YUeOHUK moJ pej. A.B.
Jepsaruna. Mocksa. «Jloroc», 2003r.

2. Haippiun B.M. Hayynas peBoJsionusi M 6HOJIOTMYECKOe MO3HaHHE: ¢uiocopcko-
MeTOo/0JI0THYeCKUM aHanus. M., 1987,

3. ApuctoTenb. Metadpusuka //Cou.:M.,1976.
4. Knudoopn B. O npocTpaHcTBeHHOM Teopur MaTepuu. M., 1979.

5. A.dutnmteiH, JL.UHbenba. IBoawonus ¢usuku. M., 1965.
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