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1. IEJH 1 3AJIAYA OCBOEHUSI YUEBHOM IV CHUATIIAHBI

HpeI[Ha3HaquHe Kypca«AKTyaanHe 3aaa4 BOMMPOCOB €CTCCTBO3HAHUA» COCTOUT B

(GOpMUPOBAHUU y CTYJAEHTOB KOHIENTYalTbHOIO MOJAX01a. [JIaBHOE BHUMAHHE CIIEIyET
YIEIUTh TMOHUMAaHHUIO 3aKOHOB Pa3BUTHUS MPHUPOJBI, OOIIECTBA U MBIIUICHUS U YMEHUEM
ONEepUpPOBaTh AITUMU 3HAHUAMU B NPO(ECCHOHATBHOW MAESITeNBbHOCTHU, CIIOCOOHOCTHIO
aHAJIM3UPOBATH OCHOBHBIE KOHIEIIINY €CTECTBO3HAHUSI.

2. Mecto aucuumiuHbl B crpyktype OIIOII BO marucrparypsl 1o
HanpasjeHuio noaroropku 06.04.01. «buoJsiorus

JuctummHa «AKTyaJdbHBIC BOMPOCHI €CTECTBO3HAHUS» BXOIUT B 00S3aTCIBHYIO
4acTh AWCIMILIAH MO BEIOOPY MAaTEMaTHYECKOTO U €CTECTBEHHO — HAy4yHOTO IuKia. [{uki
(pa3men) Kk KOTOpOMY OTHOCHUTCS JaHHas aucuuruinaa (Mmoayns) b1.0.08

Taoauua 2.1.

CBs13b JAUCHUITIINHBI ((AKTVEL]II)HI)IG 3aaa49M BOMMPOCOB €CTCCTBO3HAHUA) C

NpeaAMICCTBYIOIUMHA JUCHUINIMHAMU U CPOKU UX U3YUCHUS

Kon JvcuuninHael, NpeaecTBYIUe TUCIUIIMHE Cemectp
JICITUTLTAHBI «AKTyaJIbHbIE 33]1aYU BOIPOCOB €CTECTBO3HAHUSI
b.1.b.2 ®dunocodckue MpoOIeMbl €CTECTBO3HAHUS 1
b1.B.8 VYuenue o 6mocdepe, COBpeMEeHHAsT SKOJIOTUSN
rJ100aJIbHBIE KOJIOTHYECKUE TPOOIEMBbI

Taommma 2.2.

CBs3b JAUCTTUIIITHHBI «AKTyaJbHBIC 3aJa4¥l BOIPOCOB €CTECTBO3HAHUS» CO CMEKHBIMHU

NUCLUILINHAMUA
Kon JIucuunianHel, CaeAyoIne 3a TUCIUILIMHON Cemectp
JIACIUTUIAHEL «AKTyaJIbHBEIE 332491 BOIIPOCOB €CTECTBO3HAHUSY

b1.B.OJL.5 DKOJIOTHS YeIoBeKa 3




2. B pesynbrate ocBoenuss OIIOII BO marucrparypbsl MO HampaBiICHUIO MOJATOTOBKU
06.04.01 Buosiorust BEIMYCKHUK JTOJDKEH 00J1a/1aTh CIEAYIOIMMHA YHUBEPCATbHBIMU:

VYK-1. | Cnocoben VYK-1.1. Ananusupyer 3HaTh: OCHOBBI KPUTHUECKOI'O aHAJIN3a

OCYILIECTBIIATh NpoOJEMHYIO CUTYallMIO | U CHHTEe3a HH(POPMAIUH.

MOUCK, KpDUTUYECKUN | KaK CHCTEMY, BBISBIISISL | YMETh: BBIICIATH 0a30BbIE

aHanu3 MHPOPMAIUK, | €€ COCTABISAIOUINE U COCTaBJIAIOLIME MIOCTABICHHBIX 3a/1a4.

IIPUMEHSATh CBSI3U MEKIY HUMH; Brnaners: MeTonamu aHanuza u

CHCTEMHBIH MOAX0] CHHTE3a B PELICHUH 3a/1a4.

JUISL pEIICHUS YK-1.3. Onpenensier 3HaTh: UCTOYHUKH UH(OpMALIUH,

IIOCTABJIEHHBIX 3a7a4 | mpoOesbl B TpeOyeMoi i pelieHus
uH(popMaluuy, IIOCTaBJICHHOM 3aJa4H.
HE00XO0IUMOM JIs YMeTh: UCII0IB30BaTh Pa3INUYHbIE
pelieHus NpoOJIEMHON | TUIIBI IOMCKOBBIX 3allPOCOB.
CUTYallUH, U BrnaneTs: crnocoOHOCTBIO TOKCKA
IPOEKTHPYET MpOoLEcChl | HHPOPMALIUU.
10 UX YCTPAHEHUIO;
YK-1.5. Ctpout 3HaTh: BO3MOYKHbIE BAPUAHTHI
CLIEHApUU peajiu3aluy | pelIeHUs TUIUYHBIX 3a/1a4.
CTpaTeTuu, onpeneisisi | YMeTb: 000CHOBBIBATh BAPHUAHTEI
BO3MOJKHBIE PUCKU U pelIeHnit TOCTaBIEeHHBIX 3a/1a4.
npejiarasi Iyt ux Brnaners: crmocoOHOCTHIO MIpeIarath
yCTpaHEHHUS. BapHaHThl PELICHUSI IOCTABJICHHOM

3aJla4M U OLICHUBATbH UX JOCTOMHCTBA U
HEJOCTaTKH.
VYK-2. Cnocoben ynpapiasaTs npoekrom | YK-2.1. dopMmynupyer Ha OCHOBE

Ha BCEX 3Tallax €ro ’KH3BHCHHOI'0 NMKJIa

MIOCTABJICHHOW MPOOJIEMBI TIPOCKTHYIO 337aqy
U CIOCO0 €€ peleHHs 4Yepe3 peaH3allHio
MIPOEKTHOTO YIPABJICHHUS;

VK-2.2. Pa3zpabaTbIBaeT KOHIICTIIIUIO ITPOEKTa
0003HauCHHON

B pamKax po0OJIEMBI:

dbopMynupyeT 1enb, 3a1aud, 0OOCHOBBIBAET

AKTYaJIbHOCTb, 3HAYUMOCTD, OXXKHNAACMBIC
pe3yjibTaTel MW  BO3MOKHBLIC C(I)epbl nux
MMPUMCHCHUS,

VK-2.3. Pa3pabarpiBaeT IUTaH peaTu3aIiu
MpoCKTa C YUYETOM BO3MOXHBIX PUCKOB

peanmn3anun u BO3MOXHOCTEN X
YCTpaHCHHA, IIaHUPYET H€06XOI{I/IMBIG
pecypesl;

VYK-2.4. OcymiecTBiasieT MOHHUTOPUHT XO7a




peanuzanuu MIPOEKTA, KOPPEKTHPYET
OTKJIOHEHMS,  BHOCHUT  JOIIOJIHUTEILHBIE
W3MEHCHUS B TUIAH pean3alliil IPOCKTa,
YTOYHSIET 30HEBI OTBETCTBEHHOCTH
YYaCTHUKOB IIPOCKTA;

VK-2.5. [Ipemmaraer 1010} (S914% 0} 3§ u
MEXaHHM3Mbl ~OIICHKH KayecTBa IPOCKTA,
HHQPACTPYKTYPHBIC YCIOBHUS JIJISi BHEIPCHHUS

pE3yJIbTAaTOB IIPOEKTA;

4. OFBEM JINCIIATIMHBI ¥ BUJAbI YYEBHOM PABOTHI

B sTom paznene npuBoautcs 00beM JUCHUIIIUHBI (MOYJIS) B 3a4€THBIX €UHUIAX C
yKa3aHHEeM KOJHMYeCTBA aKaJeMUYECKUX UM aCTPOHOMUYECKHX YacOB, BbIICICHHBIX HA
KOHTaKTHYIO pa0oTy 00y4aromuxcs ¢ mpernojapareneM (1o BUaaM y4eOHBIX 3aHITHI) U Ha
CaMOCTOSITCIILHYIO pa00Ty 00yJaronuxcsi. ITu 0000ICHHBIC TaHHBIE TT0 00BEMY yueOHOM
JTUCIUTUTAHBI TPUBOIATCS B popme Tabdi1..4.1. B Hell yka3piBaeTCs MOJTHAS TPYAOSMKOCTh
JTUCIUTUIMHBI B 3aU€THBIX €AUHUIIAX (3.€.) U paclpeeieHle TPYI0EMKOCTH 110 BUIaM yueOHOM
paboThl U ceMecTpaM B aKaJeMHUECKUX Yacax.

4.1 O0beM IMCHUIIMHBI U BU/IbI y4eOHOH padoThl
CtpyKTypa U TpYAOEMKOCTh AUCLUIIINHBI

Cemectp 4. ®opma MPOMEKYTOUHOM arTecTanuu 3 cemecTp - 3aueT. Ob1as Tpya0eMKOCTh
IUCIHIUITMHEL COCTABIAET 2 3.€., 34 akageMHUUeCKMX dYaca, W3 HMX 2 4Yaca, BBIICJIIEHHBIX Ha
KOHTaKTHYIO pa0boTy ¢ mipernojiaBaresieM, 38 4acoB, BbIICIEHHBIX HA CAMOCTOSITEILHYIO padoTy.

Bcero ITopsiaxoBBI HOMEP ceMecTpa
3

OO61mas TpyA0eMKOCTh 2 2
JTUCIHUILTAHBI BCETo (B 3.€.), B TOM
qucie:
KypcoBoii npoekt (paboTa)
AynuTOpHBIE 3aHATHS BCETO (B 32 32
akaj.4yacax), B TOM YHCJIE:
Jlexnun 16 16
[IpakTuueckue 3aHsTHS, 16 16
CEeMUHapbI
JIaGopatopHbie paboThI He

IpeIycMOTpe




HO

KoHTposb camocTosTENhHOM 2 2
pabots1 (KCP)
CamocrosiTenbHas paboTa Bcero 40 40

(B akaza.yacax), B TOM 4YHUCJIE:

Bun utorosoii arrecTamuu:

3auet/mudd.3auer + +
DK3aMeH

OO61as TpyA0eMKOCTh 72 12
JUCITUTLTUHBI

(dacax)

5. COAEP)KAHUE JUCIHUIIVIMHBI.
Coaepsxanue pa3aesioB JMCHUILIHHBI.
Tema 1. Ecmecmseenno-nayunas u 2ymaHumapHas Kyaismypbol.

MHOroMepHOCTh  €CTECTBO3HAHHMS U T'YMAaHUTAPUCTUKU, TPU YPOBHS  3HAHUSA:
NEePUENTYyanbHbI  (4yBCTBEHHBINM), KOTHUTHUBHBIA  (MBICIUTENbHBIN), JTUHTBHCTUYECKUUN
(s13pIKOBOM).  OmUcCaTeNbHBIM ~ XapakTep  €CTeCTBO3HAHUS U MPEANHCHIBAIOIUN  —
ryMaHUTapuUCTUKU. KpuTepuil HaydHOCTHM €CTECTBO3HAHMSI — MOATBEPKIAEMOCTh TEOPHH.
Kputepuii HaydHOCTM TYMaHMTAPUCTHKU — JPGPEKTUBHOCTh Teopuu. HaydHblii MeTon
€CTECTBO3HAHUS — TMINOTETUKO-ICIYKTUBHBIA MeTOJ. HayuHblii METOJ r'yMaHUTapHbIX HAyK —
MparMaTu4ecKuii MeTo1. B3auMoA0MOIHUTENBHOCTh €CTECTBO3HAHUS Y TYMAHUTAPHBIX HAYK.

Tema 2. Ecmecmeosnanue u mamemamuxad.

MaremaTika Kak Hayka OO0 YHOpPSJIOYEHHBIX KOHCTpyKTax. HayuHble MeTOabI
MaTeMaTHKH — aKCHOMAaTUYEeCKUH W KOHCTPYKTUBUCTCKHIA. HempoTnBOpeunBOCTh Kak IJIaBHBIN
HAYYHbIM KpUTEepUil MaTeMaTUKu. MaTeMaTHKa U BooOpakaeMble MUpBI. B3auMHOOTHO3HaYHOE
COOTBETCTBUE MEKIY MaTEMATUKON U €CTECTBO3HAHUEM.

Tema 3. Hayunsie pegontoyuu 8 KOHYenmyaibHblX OCHOBAHUAX (DUSUKU.

Mexanuxka Hviomona. Cmbicn 1-ro 3akoHa Heiotona. J{uddepenuunansuas ¢popma 2-ro
3akoHa HerotoHa. [IpuHuun otHocutenbHOCTH ['anmies m paBHOIpaBUE BCEX MHEPLHUAIbHBIX
cucteM orcuera. VIHBApMAaHTHOCTP ypaBHEHMM MeXaHUKM HBIOTOHAa  OTHOCHUTENIBHO
npeoOpaszoBanuii ["anues. AGCOTIOTHOCTH MPOCTPAHCTBA U BpeMEHU B MexaHHke HproToHa.



Cneyuanvnas meopuss omuocumenvhocmu  (CTO)  A.Dunwmetina. TpyaHocTn
COTJIaCOBAHHUS KOHLENTYaJIbHBIX OCHOB MeXaHUKU HbplOTOHA M 3nekTpoanHamMuku Makcsenia-
Jlopennia. Hayunoe TtBOpuectBo A.JiHmreiHa. JIa mnocrynata CTO. PensrtuBuctckue
MIPOCTPAHCTBEHHO-BpeMeHHbIe A dekTrl. Onenka mexanuku Herotona ¢ mosuruit CTO.

Obwas meopus omuocumenvrocmu (OTO) A.Diinwmetina. PacipocTpaHeHue IpUHIIUTIA
OTHOCUTEIIFHOCTH Ha BCE CHCTEMbI OTCUETa. DKBHUBAICHTHOCTH TSDKEIIOH W WHEPTHOH Macc.
TsaroreHue u NCKpUBIEHHOCTH IpocTpaHcTBa-BpeMeHu. Onenka CTO ¢ nozunuii OTO.

Keanmosas mexanuxka. Ksantbl sHeprun. IlocrossHnas Ilnmanka. Kopmyckymspho-
BOJIHOBOH nyanu3M. BonHoBas ¢pynkuus. YpaBaenue Ay=ay. [Ipeaensl npuHIUNa HarJIAAHOCTH
B KBaHTOBOH  MmexaHumke. [Ipobmema  «ckpbIThIX»  mapamerpoB.  CooTHoIIeHue
HeonpeneneHHocte. [IpuHuun cynepno3unuu. BepostHocTHas mnpenckazyemocTs. OleHka
KJIaCCUYECKON (PU3UKHU C NO3ULUN KBAHTOBOM MeXaHUKHU. [IpMHIINI TOMOIHUTEIBHOCTH.

Hexomopuvie cpeocmea @usuueckoeo sKkcnepumenma. SIBIeHWE pPaTuOaKTHBHOCTH.
JetexTopsl yacTuil. Macc-CrieKTpOMETPBHI.

Ksanmoseas meopusa nons. PoxaeHue W IOIIIOLIEHHE 4YacTUL. BakyyM Kak COCTOsSHUE
10JIs C HauMeHblIeN sHepruei. Buptyanbuble yacTuipl. CruH. YeTslpe THIIa B3aUMOAEHCTBUM.
Huarpammsl P.®eiimana, nzoronuyeckuii cnul. KanubpoBouHas nHBapuaHTHOCTh. CUMMETpHUs
U 3akoHbl npupofsl. CIIOHTaHHOE HapylleHHe cuMMeTpud. CHcTeMaTuKa 3JIEMEHTapHBIX
qyacTul. J[eJeHre U CUHTE3 aTOMHBIX SIED.

Qusuxa maxpockonuyeckux npoyeccos. IlpuHiunel cratuctuyeckor ¢Gusuku. [lonstue
sHTponuu. Hauanma repmoarHamuku. I'unoresa terioBor cMeptu BeeneHHo.

Ipunyuner usuveckoeo nosnanus. VIHTepnpeTanus SKCIEPUMEHTAIbHBIX JaHHBIX H
HNOJATBEPKIAEMOCTh Teopuu. MepapXxuuHOCTh B (U3NYECKOM IIO3HAHUM: YPOBHHU COOBITHIA,
3aKOHOB, NPUHLIMIIOB B cUMMeTpud. [IpuHuun coorBercTBus. IIpmHIMD MHTEpHIpETaLMOHHON
KPUTHUKU. MEXAUCIUIIIMHAPHOE CoZiepKaHue (PU3MUECKUX TEOPHH.

Tema 4. Kocmonoeuueckue konyenyuu.

Bcenennast kak JocTymHasi 4eEJIOBEKYy 4acThb KocMoca. HemomycTMMOCTh MOAMEHBI
KOCMOJIOTUYECKUX TEOpHUil cypporaTHbIM 3HaHueM. Pacmmpenue Bcenennoil. 3akon XaOo0ua.
KpynHomacmtabnast ogHopogHocTh Bceenennoit. PenukroBoe usnyuenue. Teopuu ropsueit
U «pasaysatouieiics» Bcenennoil. OBomonus Bceenennoil. OOpa3zoBaHue H KH3Hb 3BE3J,
UCTOYHUKM MX HHepruil. Heiitponnsie 3Be3npl. YepHble apipbl. OOpa3oBaHUE IUIaHETHBIX
CUCTEM. AHTPONHBIA NPUHUUI B KOCMOJOTMHU. YeTblpe Hay4HbIE PEBOJIIOLMH, MOCTPOEHUE
KOCMOJIOTUYECKMX MoJeNieli Ha ocHoBe: a) MexaHukud HproToHa, 0) o0meil Tteopuun
OTHOCHUTEJIbHOCTH, B) KBAaHTOBOM TEOPUU MO («ropsiuas» U «MHQIAIUOHHas» Bcenennas)

Temal. Xumuueckue Kouyenyuu.



XuMHS KaK HayKa O CBOMCBax M ux mpeBpanieHusx. Crnernuduka xumuu. CTaHOBICHUE U
sBoMIONMA XuMHUU. Kiaccudeckass aTOMHO-MOJIEKYJsipHas Teopuss B xumuu. Hekmaccuueckas
XUMHUS U €€ OTIopa Ha KBAHTOBYIO TeOpHi0. CTPOCHHUE U B3aMMOJICHCTBUE BEIIECTB. XUMUYECKas
PEaKIMOHHAs CIIOCOOHOCTH BemiecTB. CTPOCHHE XUMHYECKHX AJIEMEHTOB. MHOTOOOpa3ue THIIOB
XHMUYCCKHX CBA3eH. Xumuueckas KuHeTnka. OIeHKa KJIACCHMYCCKON XUMHU C IO3UIUEH
HEKJIACCUYSCKOM.

Tema 6. Konyenmyanvroe cooepaicanue HayK o 3emie.

['eonoruyeckas mkana BpemeHu. CTpoeHue 3eMiid: BHYTPEHHEE SAPO, BHEIIHEE SpO,
HWKHSIS, CPEIHSAS M BEPXHSIS MaHTHM, acTeHocdepa, HIDKHHEA CIIoi jutochepsl, paszien
MoxopoBruunda, 3eMHas Kopa (BepxHHid cioii nurtocdeps), ruapocdepa, armocdhepa u
Maraurocgepa.

Oomonust 3emu U ee (as3pl. Kiaccmueckast reoiorus M €e OCHOBHBIC KOHIICTIIIUH:
HENTYHU3M,  IUIyTOHM3M,  YHU(QOPMHU3M,  aKTyaJlu3M,  OSBOJIIOIHOHU3M,  MOOWIIM3M.
Heknaccuueckast reosiorust U KOHIENIUS [100aTbHOM 3BOIOLMH 3EMIIH.

CoBpeMeHHass KOHIENIHUs pPa3sBUTHA TreocepHbIX 00050ueK. XHUMHKO-TUIOTHOCTHAS
muddepeHranys BemecTBa B MAHTHH U sApe 3eMIIM KaK BaKHEHIIUH TUHAMHYECKHi (hakTop
SBOJIFOLINN 3EMIIH.

AbGuotnyeckue (QaKTOPI U oKosormdeckue QyHKIUU Jmtocdeprl. PecypcHas,
reoJMHAMHUYeCKast, TCOXUMHUYeCKas U reodusndeckas QyHKIUN JTUTOCHEPEI.

l'eorpaguueckas oOosnouka 3emMiu Kak HOPOAYKT B3aUMOJEHUCTBUS JUTOC(hEpHI,
atMocdepsl, ruapochepsl u 6uochepsl. Tpu dTana reorpapuyecKux HayK: cTaHOBIeHHE (10 XX
B.), KJlaccudeckasl Hayka (mepBasi mojoBMHa XX B.), HEKJIacCU4ecKasi HayKa (BTopas MOJIOBUHA
XX B.)

Tewma 7. buonozuueckue Konyenyuu.

Bo3HUKHOBEHHE XH3HH U €€ OOBSICHEHHE Ha OCHOBE MOJEKYISIPHO-IUHAMUYECKOTO
noxaxona. 3Hauenne PHK, JIHK u OenkoB B CTAaHOBIEHMH >KHBOro. buoxummus o0 OCHOBax
J)KHBOTO.

Crnenuduka, €IMHCTBO M MHOrooOpasue >KMBOro. XapaKTepHble MPU3HAKU >KHBOTO:
roOMeocTa3, CaMOBOCIIPOU3BeieHHE ce0e MOJOOHBIX, OOMEH CO Cpeloi BEIEeCTBOM U 3HEprueH,
00paboTKa U BbIAaYa HH(OPMAIHH Jp.

I'ennble mexanusmbl. Cxema JIHK—PHK—Oenku. Crpoenune wmonekyns JHK.
Tpanckpunuus: cunte3 PHK na JIHK-matpune. OOpatHas tpanckpumnius. Craiicusr.
I'enernyeckuit koa. Cuntes Oenka, ero mexanusm. Permnmukanus JIHK. Kpoccunrosep. Myranuu.
Texnomnorust u Metogosnorus pekomOuHanTHeIX JIHK. I'eHeTnyeckas u KieTOYHas WHKEHEPHUS.



KnonupoBanue. ['enom uyenoBeka. OT KJIETOK K MHOTOKJIETOYHBIM OpraHU3MaM, KJIETOYHbIE
MexaHu3Mbl. CpaBHEHHE TPOKApUOTOB M 3yKapuoToB. llpsmoe OuHapHOe aenenue. Meiios.
MuTto3. OOpa3oBaHre OpraHOB MHOTOKJIETOYHBIX opraHu3MoB. Konnenmus auddepeHnnaisHon
skcnpeccuu reHoB. Tpu 3akona Menaens. [IpaBuno Xapau-Baitnbepra.

buonorus nosenenus. besycnoBHble W yCIOBHBIE pedIeKChl, HHCTUHKTHL. Kpurepun
paccyouyHOCTH KUBOTHBIX. I[loBenenne Oecno3BoHOUYHBIX. [loBeneHHE BBICIIMX KHUBOTHBIX,
IIPEAEIIbI UX PACCyIOYHOU IICUXUKHU, HHCTPYMEHTAIBHOU U A3BIKOBOU IEATEILHOCTH.

OpomtonuoHHoe  ydyenue.  JlapBuHu3m.  CUHTETHYECKas  TEOpPUS  HBOJIOLUU.
[TonyIAMOHHO-TEHETUYECKUM TOIXOI.

MaxposBoIOIHs, €€ OOBSCHEHHE C MO3UIHMHA MOMYJSIHOHHO-TeHETHYECKOT0 MOAX0a.
['eorpaduyeckas, SKOIOTHYECKast U PEPOIYKTHBHAS H30JAIUS KaK (PaKTOPBI MaKPOAIBOJIIOIIUU.
buoreorieHo3s - anemenTapHas eAMHUIIA OMoreoc(epsl.

[TpuHIUTIIBI TEOPETHUYECKON OMOJIOTHH: KOHBAPHAHTHON PEAYIUTUKAIIMHA M €CTECTBEHHOTO
otbopa.

Tema 8. Anmpononocuueckue KoHyenyuu.
AnTtpornorene3. Cxema 3BoJIIOIMK TpUMaToB. Bo3pacT aHTponounaos.

®usnonorus YeJoBeKa: oOmue MPUHLIUIIBIL. MexaHu3Mbl YIpaBJICHUS
(U3HOTIOTUUECKUMU TIpoIleccaMy opraHu3ma. Poib M 3HaueHHE LEHTPaIbHOM, BEreTaTUBHOM
nepudepuitHoil HepBHBIX cucTeM. CeHcopHasi, JBUTaTellbHAs W accOlMaTHBHAas Kopa MO3Ta.
Peur u nelictBue. CeHCOpHblE MOJAIBHOCTH M COOTBETCTBYIOLIME UM opranbl. duznonorus
OHJIOKPUHHOW cucTtembl. DU3HOIOTUSA NUTAHUSA, MULIEBAPEHUSA U BblAEHcHUA. OYHKIMU KPOBH,
auMdBl, cepa, TerKUX, MTUIIEBAPUTEILHOTO TPAKTA.

PaboTtocnocoOHocTh. TpeHupoBka M coxpaHeHue paborocrnocoOHocTH. OmnpeneneHue
3I0pOBbS. 3IOPOBBE KaK OTBETCTBEHHOCTh. CTapeHne Kak MHOTO(GAKTOPHBIH Mpoliecc. DMOLUU
U JuMOuuecKas HEpBHas cucreMa. [ eHOoTHUNHuYeckas OOyCIOBIEHHOCTh MHTEIUIEKTa U
AMOLMOHAIBHOCTH. TBOPUECTBO.

Tema 9. Yenosex 60 Bcenennoii (unmezpanbHvle KOHYENnyuu,).

buochepa u kocmoc. buoreokocmmueckuit momxoa. buo- u  OMOreopUTMEL.
ConpsiKeHHOCTh U PacCOTIIACOBAHHOCTh OMO- M a0MOTOTUYECKUX PUTMOB.

UYenosek u HoOoc(hepa. bruoreoHookocMHUECKH TOAXOA KaK BEPIIMHA SBOJIOIMOHHO
ectectBo3HaHus. Pazsutue B.M.BepHanckum 6MOreokoCMUYECKOTO U OMOT€OHOOKOCMUYECKOTO
MIOAXOM0B.

Cunepreruka. KitoueBble MooKeHHs] CHHEPTETUKU: B3aUMOJIEHCTBHE YacTe CHCTEMBI,
HEJIMHEHHOCTh,  OTKPBITOCTH ~ CHCTEM,  HECTa0WJIBHOCTh,  SMEP)KEHTHblE  KayecTBa,
caMOOpraHu3alsi B BHJE CTPYKTyp — aTTPakTOpoB M T.A. HeoOpaTUMOCTh BpeMEHH C



CHHEPIeTHYECKUX TMO3MIHH. MEXIUCIUIIMHAPHBIA ~ XapakTep CHHEpreTuku. [IpoOiiemsl
KOD3BOJIIOLIMHU YesloBeuecTBa U npupoasl. Bosspennsa H.H.Mowuceesa.

Otuka orBeTcTBeHHOCTU. HeobxonuMocTh HOBOW 3TUKU. [IpUHIMI OTBETCTBEHHOCTH U
MaKCUMU3AlMsl OTBETCTBEHHOCTHM KAaK HWHTErPaJbHOM IIEHHOCTH Ha BCE BO3MOXKHBIC
OJIaronpusITHBIC JIsl YETTOBEKA MEPCIEKTUBBI. DTHKA U HAyKa. JTUKA U €CTECTBO3HAHHUE.

Tewma 10. Ilanopama ecmecmeosznanus (0030p).

I/ICTOpI/IH ecTtecTBo3HaHMA. EcTecTBO3HAHME B AHTUYHOCTH H Cp€aAHUX BCKax.
I/ICTOpH‘l€CKI/II>'I IIyTh €CTCCTBO3HAHMS K TeOpeTquCKOfI ITOJIHOBECTHOCTH.

OcCHOBHEBIE KOHIECIITYAJbHBIC PEBOJTIOIHNHU B €CTCCTBO3HAHHWH, B TOM 4YHUCIIC B (1)I/I3I/IKG,
KOCMOJIOTHH, XUMHH, I'€OJIOT'HH, ouoaoruu. B3anMmocBsa3aHHOCTH KOHHGHHHﬁ CCTCCTBO3HAHM .
Hnes 3BOJIFOIINH B COBPEMCHHOM CCTCCTBO3HAHNU.



6.CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

110 JUCHUIIIIMHEC «AKTyaJ'H:HBIe 3a1a4i BOIIPOCOB €CTCCTBO3HAHUA).

Paznensr ¥ TeMBI

®opMa KOHTPOJIA

Tema 2. EcmecmegosHanue u mamemamuxd.

HenpoTuBopeunBOCTh KaK TJIABHBIA HAy4YHBIH KpUTEPHUM
MaTE€MaTUKHU. Maremaruka 51 BOOOpaykaeMble MUPBI.
B3anMHOOZHO3HAYHOE  COOTBETCTBUE MEXAY MATEMaTUKOW W
€CTECTBO3HAHUEM.

pedepar

Hexomopuvie cpedcmea  @usuueckoeo dxcnepumenma. SIBieHue
paauoaKTUBHOCTHU. JleTeKTOpbl YacTull. Macc-ClIeKTpOMETPBI.

cobeceoBanue

Ksanmoeas meopus nona. Poxxaenue u noriomeHue yactul. Bakyym
KaK COCTOSHHME IIOJIsI C HauWMEHbIIEW »JHeprued. BupryaibHble
yacTuubl. CUMMETpHs U 3aKOHbI NpUpoabl. CIIOHTAHHOE HapyIlIeHUE
cummetpun. CUcTeMaTuKa 3JIeMEHTapHbIX yacTull. JleneHue u cuHTes
ATOMHBIX SAJIEP.

pedepar

Xumuueckue KoOHYyenyuu.

CtpoeHre XUMHYECKHX »JJIEMEHTOB. MHOrooOpasue THUIIOB
XUMHYECKUX CBA3el. XumMHuueckasa KuHeThka. OIleHKa KIIaCCHUUYECKOU
XAMHH C MO3UIIHMEN HEKIJIACCUYECKOM.

cobeceoBanue

Konyenmyanvnoe cooeporcanue nayk o 3emne.

CoBpeMeHHass KOHLIEMLUS pa3BUTHA reocdepHbIX 000JI0YeK.
XUMHUKO-TUIOTHOCTHAsA AuddepeHnnanus BenecTsa B MAaHTUU U sApe
3eMJIM KaK BaKHEWINHI JTUHAMUYECKUN (haKTOP IBOJIOLUHU 3EMIIH.

pedepar

buonozuueckue KOoHYyenyuu.

I'eansie mexanu3mbl. Cxema JIHK—PHK—6enku. Ctpoenune
monekyasl JIHK. Tpanckpunuums: cuntes PHK na JIHK-matpuue.
O6parnas Ttpanckpunius. Crutaiicunr. ['enetnueckuii koa. CuHTE3
6enka, ero mexanusM. Perumkamus JTHK. Kpoccunrosep. Myranuu.

KOJUIOKBUYM




Texuonorust u meroponorust pekomOounanTHbx JIHK. 'enetnueckas u
KkjeTouHas uHxeHepus. Kiionuposanue. ['eHoM yenoBeka

Anmpononocuueckue KOHYenyuu. pedepar
PaboTocmocoOHOCTS. TpenupoBka Hu COXpaHEHUE

paborocniocoonoctu.  OmnpeneneHue 3I0pPOBbS.  3I0pPOBbE  Kak

OTBETCTBEHHOCTh. CTapeHne Kak MHOTO(aKTOPHBIN MPOIECC. IMOIUU

u IMMOnYecKast HEpBHas cucreMa. T'enoTunmnueckas

00YCJIOBJICHHOCTb UHTEJUIEKTA U AMOILIMOHATIBLHOCTH. TBOpYECTBO.

Yenosex 6o Bcecenennoii. cobeceloBaHue

OtHka oTBeTCTBeHHOCTH. HeoOxoaumocts HOBOM 3TukH. [IpuHnumm
OTBETCTBEHHOCTH W  MaKCHUMH3aIlMsd  OTBETCTBEHHOCTHM  Kak
WHTETPAJIbHON IIEHHOCTH Ha BCE BO3MOJXKHBIC OJIATONPHUATHBIC IS
YeJIOBEKa MEePCIEKTUBBI. JTHUKA U HayKa. DTHUKA U €CTECTBO3HAHMUE.

BOoo~NoORWDNE

7. BOITPOCHI JIs1 CAMOITPOBEPKH.

UYro Takoe ectecTBO3HAHME?
B 4yem nposiBisieTcss MHOTOMEPHOCTb €CTECTBO3HAHUSA?
Kak Ha3pIBaeTcss OCHOBHOI T€OpETHYECKUI KOHIIETIT ECTECTBO3HAHUSA?

Kak Ha3bIiBaeTCS OCHOBHOM TeOpeTI/I‘{eCKI/Iﬁ KOHICIT 'YMaHHUTAapHBIX HaYKr)

KakoBo conepkanue rurnoTeTuKo- AelyKTUBHOTO MeToaa?
KakoBo coneprkanue nparMmaTH4ecKoro Meroaa?

Kakoii 0CHOBHOI KpUTEpHI1 HAYUHOCTH €CTECTBO3HAHUS?
KakoB 0CHOBHOI KpUTEpUI HAYYHOCTH T'YMaHUTAPHBIX HAYK?
KaxoBbl Hay4qHBIE METO/IBI MATEMATHKHU?

0. Yo u3yuyaetr maTemMaTuKa?

11. KakoB Hay4HbIIl KpUTEpUIl MaTEMaTUKU?

12.

13. [Touemy HproToH cunTaercs ocHOBaTeneM (PU3UKN KaK HAyKH?
14. KakoBo conepkaHue MpHUHIIUIA OTHOCUTeNbHOCTH [ anunes?
15. KakoBo conepkaHue KOHIIENIIUU aOCONMIOTHOCTH (DU3UYECKOTO

BpEMEHU?

16. Kakne npoTtuBopeurs ObUTH BBISIBIICHBI B MexaHuke HproToHa?
17. KakoBo coaepxanue AByx nocrynaaroB CTO?
18. B uem cocTouT cojiepikaHHe KOHIETITUH OH3KOACHCTBHS?

19.

20. KakoBo coneprkaHre OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH?

HO‘{CMy MareéMaTuka CTOJIb B(I)(I)CKTI/IBHa B CCTCCTBO3HAHUHN U T'YMAHUTAPHBIX Haylcax?

MPOCTPAaHCTBA U

KakoBo COZACPIKaHUC pCHﬂTHBHCTCKOﬁ KOHICIIIHHU ITPOCTPAHCTBA U BpeMCHI/I?
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22.
23.
24.
25.
26.
217.

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.
64.
65.
66.
67.
68.
69.
70.

.B  kakux cnyyasx cxoxectb Qopmyn Mexanuku Hpiotona u CTO sBasercs
HauOoJbIIeH?

KakoBo coneprkanue riaaHoro npuniuna OTO?

KakoBo riiaBHO€ cojiepKaHNe MOHATHSI «BOJIHOBAs (QYHKLUA»?
CoOTBETCTBYET JIM KBAHTOBAsI MEXaHUKA IIPUHLIUILY IOATBEPKAAEMOCTH?
KakoBo conepxaHue NpuHIHUIA HArIs,AHOCTU?

KakoBo coneprkaHue NpruHLKIA JONOJHUTEIBHOCTH?

CyiecTByIoT M Takue (U3MYECKUEe SIBJICHUS, KOTOPble HUKAK HE IMPOSBISIOT ce0s B
($U3nIECKUX FKCIIEPUMEHTAX ?

Urto Takoe Bakyym?

UYro Takoe BUPTyaabHbIE YACTULBI?

Yro Takoe criuH?

KakoBbI KBaHTHI CIIa0BIX B3aUMOICHCTBHIA?

Yro Takoe KaauOpOBOYHAs MHBAPHAHTHOCTH?

Kak cBsi3anbl 1peoOpa3oBaHysi CHMMETPHUH C 3aKOHAMU COXPaHEHUs?
KakoBo conepraHue nepBoro Hayajaa TEpMOANHAMUKU?

KakoBo conepskanue BTOpOro Havyajia TePMOJIMHAMUKA?

[ToaTBepaknaeT a1 coBpeMeHHas (pU3MKa TMIIOTe3y TEIUI0BOM cmepTH Beenennoit?
KakoBo conepkaHue NpruHLKIIA THOCEOJIOTHYECKOr0 akTyain3ma?

Yro Ttakoe Becenennas?

KTo U3 yueHbIX nepBbIM TEOPETUUECKH MpecKa3al HeCTaMOHApHOCTh Beenennoit?
KakoBo conepskanue ¢popmyinsl Xad6ma?

Kakwue BbIBOABI CIIEAYIOT U3 aHaIM3a (aKkTa HAIMYUS PETUKTOBOTO U3JIy4yeHuUs?
Ob6nanaet 1 BeenenHnas HeKUM LIEeHTpOM?

[Touemy enuHOOOPa3HO PACIIUPSIIOTCSA pa3IndyHbIe 001acTu BeeneHHOM?
Kak mpousoren «300mnapk» 3J1eMEHTapHbIX 4acTHUI?

Kak 00BsCHATD (hakT BO300J1a1aHuUs BEIIECTBA HA/l aHTHBELIECTBOM?

Kak oOpasyrorcs 38371617

KaxoB nctounuk 3Hepruu 383117

Yro Takoe yepHas abipa?

KakoBo conepkaHue aHTpOIMHOIO IPUHIINIIA B KOCMOJIOTUU?

Kakue peBostony B pa3BUTUM KOCMOJIOTHYECKOIO 3HAHUS BaM U3BECTHBI?
KakoBa cnenudpuka xumun?

KakoB riaBHbIN KpUTEpUIl HAYYHOCTH XUMUYECKOTO 3HAHUSA?

Kakue TuIbpl XuMu4eckux cBA3€il BaM U3BECTHBI?

Yro Takoe XMMHYECKas pEAKTUBHOCTDH BEILECTB?

KaxoBa Teopernueckasi 0CHOBa HEKJIACCUUECKOW XUMHUU?

KakoBbl criocoObl U3MepeHust BpEMEHH B T'€0JIOTUN?

KakoBo ctpoenue sapa 3emnn?

KakoBo cTtpoenne MaHTuu 3emiu?

Yro Takoe mutochepa?

KakoBo cofepkaHue KOHIENIIUNA HENTyHu3Ma?

KakoBo conepxaHre KOHUENINU TTyTOHU3Ma?

KakoBo coniepaHue KOHLEIUH I7100a1bHOM 9BOMIOLUHT 3eMiu?

Kak mporcxoauT XuMUKO-TIIIOTHOCTHAS U epeHiuaus semnectna?
KakoBsl aTarsl r1100anbHOM 3BOTONUN 3eMITu?

KakoBbl 3xosornyeckue GyHKIuu autochepni?

Kakoga crieruguka reorpapudeckoit o6onouxku 3eman?

Kak nmpoucxoauino craHoBi€eHUE KU3HU HA 3emiie?

Kakoga crieruguka xuBoro?

KakoBbl OCHOBHBIE ATarbl OMOJIOTMYECKOM 3BOJIONNHN Ha 3emiie?

Kakosa ctpykrypa JIHK?



71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100
101
102

103
104

105
106
107
108
109

110.
111.
112.
113.
114.
115.
116.

Kax mpoucxoaur cunre3 PHK na JIHK-matpuie?

KakoB MexaHu3m cruialicuara?

KakoBbI 0cOOEHHOCTH T€HETUYECKOTO Koa?

KakoB mexanu3m cuHTe3a Oenka?

KakoB mexanusm pemnukanuu JTHK?

KakoB MexaHu3Mm 0OpaTHON TPaHCKPHUIIITUHN?

KakoB mexanusm penapauuu JJHK?

KakoB MexaHu3M KJIOHUpOBaHUs?

Uro Takoe reHoM 4esoBeka?

Yro Takoe ren?

KakoBo cTpoeHne 610IOTH4ecKUX KIETOK?

KakoB Mexanu3M o0pa3oBaHuUsl MOJIOBBIX KJIETOK?

KakoB MexaHn3M 00pa30oBaHMs COMATHYECKHUX KIETOK?

B yem cocroutr ocHOBHOE cojepkaHue KOHIenuuu MuddepeHIHaTbHON IKCIPECCHH
reHOB?

KakoBo conepskanue nepBoro 3akona Mennens?

KakoBo coneprxanue BToporo 3akoHa Menpaens?

KakoBo conepskanue Tpetsero 3akona Mennens?

KakoBo coneprkanue 3akoHa Xapau-BaitaOepra?

KakoBbl 0cOOEHHOCTH MOBEACHHS 0€CIIO3BOHOYHBIX ?

KakoBbl 0COOCHHOCTH MTOBEACHHUSI TO3BOHOYHBIX ?

Yro npeacTaBiseT coOOM SA3bIK )KUBOTHBIX?

B uewm 3akmrouaercs riiaBHas ujes AapBUHU3MA?

KakoBo conepskanue nomyasiuoOHHO-TEHETUYECKOro moaxoa’?

UYro Takoe kiiagoreHes?

Yro Takoe 6uoreochepa?

KakoBo coneprkanue npuHIKa KOHBAPUAHTHOU PEAYTITUKALINH?

Kakue npuHIUIBI COCTABISIOT OCHOBAaHUE OMOJIOTUN KaK HAyKU?

KakoBa 30050rnueckas xapakTepucTHKa yenoBeka?

KakoBbI OCHOBHBIE 3Tambl cTaHOBIEHHs: HOMO sapiens?

. Uto takoe ¢puznomnorus?

. Kakum oOpa3om ocyiecTBisieTcs ynpaBieHue PU3N0IOTHYECKUMU Tporieccamu’?
. Kakue daxTopsl crnocoOCTBYIOT COXpaHEHHIO pabdOTOCIOCOOHOCTH YeJIOBEeKa Ha
BBICOKOM ypOBHE?

. Uto Takoe 310poBBE?

. B Kakoil cTeneHn TeHOTHI OINpeNeNsieT BapHaTUBHOCTh MOKa3aTeled MHTEIUIEKTa U
AMOLIMOHAIBHOCTH?

. Uro Takoe Hoocepa?

. KakoBo coznep:xanne 6M0reOHOOKOCMUYECKOTO noaxoaa?

. Uto Takoe cuHepreTuka?

. KakoBbI XxapakTepHbIe YepThl CHHEPTETUKH?

. KakoBa ¢ mo3unuii CHHEpreTUKN HOBasl CTPATErusi MOBEJACHUSI YEJIOBEKa, aJIeKBaTHas
peanusm XXI B.?

KaxkoBo coneprkanue npuHIMNa OTBETCTBEHHOCTH?

UYto Takoe Hayka?

KakoBbl 0COOEHHOCTH pa3BUTHS HAyKH B AHTUYHOCTH?

KakoBbl 0cOOEHHOCTH pa3BUTHS HAYKU B CPEAHUE BeKa?

KaxoBbsl 0cobeHHOCTH pa3BuTus Hayku B HoBoe Bpemsi?

KaxoBbl 0cOOEHHOCTH pa3BUTHSI HAYKU B HAILIA JHU?

KakoBo coneprkanne KOHIENIUN HAYYHbIX PEBOTIOLNNA?



8. MaTepuaJjibl NPOMEKYTOYHOI0 KOHTPOJISA: TECTOBbIE 3aIaHUS.

1.CnpaBeyinBO B MEXaHMYECKOW U DJIEKTPOMArHMTHON KapTUHE MUpPA:
1) nepemenieHNE CO CBEPXCBETOBON CKOPOCTHIO HEBO3MOKHO;
2) IBUIKYIIIEE TEJIO ICUCTBYET Ha JBUKUMOE, @ BCTPEUHOI'O MPOTUBOACHCTBUS HET;
3) 3Hasg NPUYMHY MOKHO TOYHO U OJTHO3HAYHO PACCUUTATh €€ CIIE/ICTBUE;

4) mo0oe ABUKEHUE CBOJAUTCS K MIEPEMEIICHUIO YaCTHII.

2.YcTaHoBUTE COOTBETCTBHE MCXKAY ONpCACIICHUEM METOJa HAYYHOI'0 IIO3HAHUA U CaMHUM

MCETOAO0M:

1) onpenenenne KOIMYECTBEHHOW 3HAUMMOCTH CBOWCTB, CTOPOH ~ M3y4aeMoro oObeKTa
WnIn ABJICHUA C IIOMOIIBIO CIICIHUAJIbHBIX TCXHUYCCKUX yCTpOfICTB;

2) aKTMBHOE LEJICHANPABIECHHOE, CTPOr0 KOHTPOJIUPYEMOE BO3JCHCTBUE HA OOBEKT

(9KCTIEpUMEHT, U3MEPEHUE);

3. JInsl eCTECTBEHHBIX HAyK XapaKTEPHO:
1) cTporo o0beKTUBHOE 00BACHEHUE IeWCTBUTEIHHOCTH;
2) MHAUBUAYAIbHOE IOHUMaHUE MUPA;
3) packpsITHE 1Ie7Ield, HAMEpPEHUI YeII0OBEKa;

4) UCTONKOBaHUE SBJICHHIA.

4 Pacmomoxure MNPpEACTABJIICHUA O MATCPUU B MOPAAKE UX BOSHUKHOBCHUA:

1) cymectByOT 2 GOpMBI MaTepHH, 00JAJAONINE TPOTUBOIMOJIOKHBIMUA CBOMCTBAMU —

BELIECTBO U (U3UYECKOE T0JIE;
2) 4% cTHXHii, CMEITAHHBIX B ONPEIENECHHBIX IPOTOPLIHSIX;
3) Mexay marepueii B popMe rpaBUTAIIMOHHOTO MOJIS U TEOMETPUIECKUMHU CBOMCTBAMHU

MMPpOCTPAHCTBA — BPECMCHU HECBO3MOKHO IMPOBECTU YCTKYIO I'PAHL;

5.Pacmonoxure MNPEACTABJIICHUA O IBUKCHHUU B TOPAAKC UX BO3HUKHOBCHUSA:

1) ecTecTBEHHOE M HACHIBCTBEHHOE;
2) MHOXECTBO (OpM JIBHKEHUS,
3) MexaHuYecKoe.



6.11HBapUaHTHOCTB:

1) neliTpanuswm;
2) CUMMETpHSI;
3) acuMMeTpus;
4) >KBHBAJICHTHOCTb.

7.Apucrotens ckazan «[Ipupoja He TEPIUT MyCTOTHI», ITO O3HAYAET:

1) mycroro MpocTpaHCTBa HE CYIIECCTBYET;

2) MaTepusi paBHOMEPHO pacrioyiaraeTcsi B MPOCTPAHCTBE;
3) 3amoJHATH MYCTOTHI 3HAHUS;

4) BIyMYHBO OTHOCHUTCS K MPUPOJIC.

8.YBenuueHue KOHIEHTPAIMU PEarupyroliux BEUIECTB MPUBOJUT K YBEIUYCHHUIO CKOPOCTH

XUMUYECKON PEAKLUHU, TIOCKOJIbKY:

1) moHMKaeTCs YHEPreTHYCSCKU Oapbep peakum;
2) YBEJIWYMBACTCS YUCIO aKTHBHBIX MOJICKYIT;

3) BbIIIE BEPOSTHOCTH CTOJIKHOBEHHS PEarcHTOB,;
4) pacTer CKOPOCThb JIBMYKCHHS MOJICKYIL.

9.YcTaHOBUTE  COOTBETCTBHME MEXAY YPOBHEM OpraHM3allMiM JKMBOW  MaTepuu
XapaKTEPUCTUKON IIPUCYLIEN EMY:

1) nomynsiws; AJIEeMEHTapHAasi CTPYKTYpHAas €AMHUIIA KU3HU;
2) BuUf; 3J€MEHTapHas €IMHUIIA 3BOJIOLINY;
3) KIieTka; €MHUIA CUCTEMATHUKH KUBBIX CYIIECTB.

u

10.Monekyna JIHK conepxur ydactok u3 90 HyKJIEOTHIOB, KOTOPBIH KOIUPYET NEPBUUYHYIO
CTPYKTYpy Oenka. Uucino aMuHOKUCIIOT, BXOISIINX B COCTaB Oelika, KOTOPBIA MHUPPYeTCs dTUM

yuactkoMm JITHK, paBHo:

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

11.bpuTaHckas SHIMKIONEIUS MOSICHSIET AeTepMUHI3M cTpokamMu Omapa Xaitsima

1) Cymum cunTaii TOJIBKO JyX BE3JECYIIUil, Ty>KIbli BCIKUX BEIECTBEHHBIX MEPEMEH;

2) Yx 1 — s 3aps TBopeHbs 3amnucaia To, 4To mpodteT nmocieanuid. CyaHbIi 1eHb,

3) Sln, myapenom npeasioKEeHHBIN IPUMH, U3 PYK XKe Iypaka He PUHUMai Oajib3amMa;

4) B »Tom MHUPE HC BBIPACTCT IIpaBJbl HO6€F, CIIPaBCAJIMBOCTL HE IIpaBUJIa MHPOM

BOBCK.

12.MonekynsapHO — KHHETHYECKask TEOPHUs IT03BOJISIET PACCUUTATH:

1) BEpOATHOCTBH TOTO, YTO MOJIEKYJIa HIMEET TaKyI0 CKOPOCTh;



2) cpenHue 3HAUCHHS BEIMYMH, XapaKTEPU3YIOLINX KOJJICKTUB MOJICKYJI ra3a;
3) cKopocTh JTr000# 3aJTaHHOI MOJIEKYJIBI r'a3a;
4) OTKJIOHEHHE CKOPOCTH JAHHOW MOJICKYJIbI B JAHHBIA MOMEHT BPEMEHH OT CPEIIHEH.

13.ATpuOyTHI SBOIOIIHH:

1) caMOnpoOM3BOILHOCTS;
2) HEoOpaTUMOCTB;

3) 00paTMMOCTB;

4) HanpaBICHHOCTb.

14.B xuMHu4ecKOM IpeBpalICHUN MOJICKYJIa:

1) He U3MEHSIET CBOM COCTaB;
2) HE U3MEHSET IEKTPOHHYIO CTPYKTYPY;
3) He coxpaHsercs;

4) COXpaHsIOT CBOIO UHIMBUIYAIbHOCTD.

15.YKkaXuTe MON0KEHUs,, KOTOPhIE COOTBETCTBYIOT HEHACIECICTBEHHOW (MOAM(UKAIMOHHOMN)
M3MEHYUBOCTHU:

1) ¢opmupoBaHuE U3MEHEHUI COMTPOBOXKIACTCS M3MEHEHUEM TeHOTHIIA;

2) W3MEHEHHs MEePeIaloTCs 10 HACIIE/ICTBY;

3) u3MeHEeHUs HOCAT MPUCTIOCOOUTENBHBII XapaKkTep;

4) cremeHb BBIPAKCHHOCTH M3MEHEHHH B (EHOTHIIC 3aBUCHT OT CHIBl H
MPOJOKUTENBHOCTH (PaKTOPOB, MX BHI3bIBAIOIIMX.

16.[lokazarenbCcTBaMM TOTO, UYTO TMPEACTABUTENM PA3HBIX YEJIOBEUECKHX pac OTHOCATCS K
OJTHOMY U TOMY € OHOJIOTMYECKOMY BHTy YeJI0BEK pa3yMHbIii (HOMO sapiens) sistoTcst:

1) OopraHM30BaHHOCTH B BBICOKOPA3BHTYIO COIMATBHYIO CTPYKTYpy — UEIOBEUECKOE
00I1IECTBO;

2) emuHCTBO (heHOTHIIA MPECTABUTENEH BCEX pac;

3) OIUH U TOT e XPOMOCOMHBII HAabOP;

4) TpUCTIOCOOJICHUECKUN XapaKTep OTIMYMTEIbHBIX MPHU3HAKOB JUIS TMPEICTaBUTEICH
Ka)XJ10M U3 pac.

17.CxopocTh cBeTa:

1) HEC 3aBHUCHUT OT HallpaBJICHUA JBUKCHUA CUCTEMBI OTCUCTA,

2) 3aBHCHUT OT a0COJIFOTHOTO 3HAUCHUS CKOpPOCTH ABUKCHUSA CUCTEMBI OTCUCTA,
3) 3aBUCHUT OT HAITPABJICHHA, HO HE 3aBUCHUT OT «UL>» CUCTEMBI OTCUCTA,

4) HEC 3aBHUCHUT OT «UL» CHUCTCMbI OTCUCTA.



18.0cnoBy OTO:

1)
2)
3)
4)

C «CONSt» B 00macTsX, Te rpaBUTAIIMOHHBIMU CUJIAMU MOXHO IpeHeOpeyb;

«M» He DKBUBAJICHTHA E B HEMHEpLHaIbHBIX CUCTEMAaX OTCYETA;

const B J1r00BIX cHUCTEMAaX OTCUETA;

Bce (PM3UUYECKUE MPOLECCHl MPOTEKAIOT OJMHAKOBBIM 00pa3oM B JIOOBIX CHUCTEMax
oTcUera.

19.9kocucrema:

1)
2)
3)

4)

COBOKYITHOCTb OPTaHU3MOB U HEOPTraHMUYECKUX KOMIIOHEHTOB OKPYKAIOIIEH CpeJibl, B
KOTOPOI MOXKET OCYIIECTBISATHCS KPYrOBOPOT BEIIECTB;

OpraHu3allMOHHasl TPyNIa B3aUMOCBS3aHHBIX MOIMYJSAIHMA, PACTEHHH, XHUBOTHBIX,
rpu0OB U MUKPOOPIaHU3MOB, )KUBYIINX B OJHHUX U TE€X )K€ YCIOBHSIX;

COBOKYITHOCTb (DaKTOPOB Cpellbl, B MpeesiaXx KOTOPOl BO3MOXHO CYIIECTBOBAaHHE
BU/JIA;

KOMIUIEKC TPUPOIHBIX TNl U SBJICHUH, C KOTOPHIMUA OPTaHW3M HAXOAWUTCS B TECHOM
B3aMMOCBSI3H.

20.I'a30Bas (pyHKIIKA KUBOTO BelIeCTBA B Ouocdepe 00ycioBiIeHa CIOCOOHOCThIO OPTaHU3MOB:

1)
2)
3)
4)

HaKallJIMBAaTb pa3/IM4YHbIC BEIICCTBA,

OCYIICCTBJIATDL CJIOKHBIC ITPEBPAILLICHHA BEIICCTB B JXUBLIX TCJIAX,
MOTJIOIIATh U BBIACIIATE KUCIIOPOA U er'IeKI/ICJ'IBII‘/‘I ras?

BBIACTATh XUMHWYCCKHEC BCUICCTBA.

21.I'paBUTalIMOHHOE B3aUMO/IEHCTBUE:!

1) mepeHocuTcs GOTOHAMU;

2) He ICeWCTBYET B MAKPOMHUPE;

3) CBOWMCTBEHHO BCEM MaTepUAIbHBIM 00BEKTaM;

4) SBISIETCSI OMPEICIISIONINM B MEraMUpe.

22.BepHo nu:

1) HaOmiofeHHE BOJHOBBIX CBOMCTB Je€NaeT HEBO3MOXHBIM HCCIIEIOBAHHE €ro
KOPITYCKYJIIPHBIX CBOMCTB;

2) HaOmIo/IeHHE KOPITYCKYJSIPHBIX CBOMCTB JeNlaeT HEBO3MOXKHBIM HCCIICIOBAHHE €TI0
BOJIHOBBIX CBOMCTB;

3) HaOmrofieHHME BOJHOBBIX CBOMCTB  J€Nla€T HEHY)KHBIM  HCCIICJOBAaHHE  €ro
KOPITYCKYJIIPHBIX CBOMCTB;

4) HaOmoAeHUEe KOPIYCKYJSPHBIX CBOWCTB JeNaeT HEHY)KHBIM HCCIEOBAaHUE €ro

BOJIHOBBIX CBOWCTB.

23.@yHIaMEeHTATbHOE B3aUMOJICHCTBUE 10 BEIMYMHE OTHOCUTEIBbHOW HWHTEHCUBHOCTH (OT

OoJIbIIIel K MEHBIIICH ) pacToiaracTcsi B CJICIYIONMIEM MOPSIIKE:

1) cunpHOE, SIIEKTPOMArHuTHOE, c1aboe, TPaBUTAIIMOHHOE;



2) rpaBUTAIMOHHOE, SJIEKTPOMArHUTHOE, c1aboe, CUIIHHOE,

3) cnaboe, TpaBUTAIIMOHHOE, CUIIBHOE, 3JICKTPOMArHUTHOE;

4) QJICKTPOMAarauTHOEC, I'paBUTallMOHHOEC, CUJIBHOC, ciaboe..

24.YCcTaHOBUTE COOTBETCTBUE MEXAY CTPYKTYPHBIM YPOBHEM BcelleHHOH U OCHOBHBIMHU

3aKOHOMCPHOCTSMU ABUKCHUA OOBEKTOB B HEM:

1) meramup; 3akoHomepHocTH CTO u OTO;
2) MakpoMHUp; 3aKOHBI KJIACCHYECKOW MEXaHUKHU H AJICKTPOJHHAMHKH;
3)MHUKpOMUD; 3aKOHBI KBAHTOBOW MEXaHUKU H AJICKTPOIUHAMHKH.

25.YKaXuTe XapaKTePUCTUKH dJIEMEHTAPHBIX YaCTHIL:
1) Mmacca 1mokosi, CIuH, CTPaHHOCTb, SHTAJIBIIHS, IIBET;
2) Macca, 3apsJi, KBAaHTOBOE YHCJI0, BAJIGHTHOCTh, apOMAT;
3) BpeMmsl KU3HH, SHTPOMHSL, 3apsi], LIBET, MOMEHT UMITYJIbCa;

4) macca, 3aps], CIMH, BPEMs )KU3HHU, BHYTPEHHUE KBAaHTOBBIC YHCJIA.

26.Atomusm JleBkunma — JlemokpuTa ObU1 OCHOBaH Ha HJIEe:
1) B IBHKEHUU aTOMOB MPUCYTCTBYIOT 3JIEMEHTHI CIIy4aliHOCTH;

2) BCE COCTOUT M3 MEJbYANUIINX, HEJIETUMBIX YaCTHUI] — ATOMOB, KOTOpbIE OECIIOPSI0YHO

ABWIKYTCS B ITYCTOTEC,

3) mpu COEIMHEHUN aTOMOB Tejla BO3HUKAIOT, HEKOTOPOE BPEMs CYILECTBYIOT, a 3aTe€M

pa3pyuiaroTCsa, BHOBb paCChINAsACh Ha ATOMBI,

4) Bce COCTOMT M3 HEACIUMBIX M JAePOPMUPYEMBIX KOPHYCKYJI, KOTOpbIE ILIOTHO
MIPUJIETAIOT JIPYT K APYTY, HE OCTaBJIASA MECTa JJIsl ITyCTOTBHI.

27.0cHOBHasl MPUYMHA TAPHUKOBOTO 3¢ (eKTa — 3T0:

1) YBCJINYCHHUC B aTMOC(bCpC KOHICHTpaluu COCHHHCHHﬁ, orjIonrarommx I/IH(I)paKpaCHOC

U3JTyYCHHE;
2) BeIpYyOKa JIECOB;

3) HU3MCHCHUC HAIIPAKCHUA ABUXKCHUA U NHTCHCUBHOCTU OKCAHUYCCKUX Te‘leHHﬁ;

4) TeroBbIAETIECHUS TPOMBIIIIEHHBIX TPEIIPUITUN.
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9. BOITPOCHI IJIA ITIOATI'OTOBKU K 3AYETY.

EcrecTBeHHOHAy4Hast U TyMaHUTapHAas KyJIbTYpPHI.
Hay4nplii MeTO/, HayKa U €€ POJIb B )KU3HH OOIIECTRA.
AHTUYHAs KapTUHA MUpA.

I'enuonienTpuyeckas cucrema mupa Konepauka.
3akonsl Kemepa.

Knaccuueckas mexannka HeroToHa.
XapakTepHbIE YePThl MEXAHUYECKOU KapTUHBI MUPA.
DJIeKTpOMarHuTHas KapTHHaA MUpa.

Konuenuuu naabHOIEHCTBUSA B OJIM3KOACHCTBHSL.
CTpyKTypHBIE YPOBHU OpraHU3allMi MaTEPHUHU.

4 Buna (hyHIaMEHTAIBHBIX B3aUMOJICHCTBUH.
DJIeMEHTapHbIE YaCTHUIIbI.

CrenuanbHasi TEOpUs OTHOCUTEIBHOCTH A. DUHIITEHHA.
OO6m1as Teopuss OTHOCHTEIILHOCTH.

I'nmoTe3a KBaHTOB.

[IprHIMIIBI KBAHTOBOM MEXaHHKHU.

YPpOBHM XMMUYECKOTO 3HAHUS.

YueHune o cocTaBe BEIISCTBA.

3aKOH KpaTHbBIX OTHOILICHUH.

3akoH ABOTrajpo.

[IpuHIIMI BO3pacTaHUs SHTPOIUU.

Crpoenue 3emin.

MouekysspHbIil YpOBEHb OpraHU3aliu )KMBOTO
Teopus SBOJTIONMHA OPTaHUYECKOTO MUPA.
['MnoTe3bl MPOUCXOKIACHUS KUZHU.

OCHOBHBIE TIOJIOKEHUST TEOPUU IBOIOLIUH.
HyxknenHoBbIe KUCIOTHI U TEHETUYECKUIM KO/,
YenoBek- peHOMEH MPUPOIBI.

buocdepa.

®opmupoBaHue HOOChEpHI.

[TpeogoneHue SKOIOTHIECKON KaTacTPOQHI.



10. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE
JUCIUIIVIMHBI.

10.
11.
12.

13.
14.

15.
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