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1. IEJH ¥ 3AJIAYM OCBOEHUSA YYEBHOM TUCIHUATLINHBI

[IpennasHaueHne KypcaKAKTyalbHbIC 331a4l BOOPOCOB €CTECTBO3HAHUA» COCTOUT B (JOPMHUPOBAHUU Y

CTYACHTOB KOHICIITYAJIbHOI'O IIOAX0A4a. I'maBHOC BHUMaHUE CICAyeCT YACIIUT NMOHMMAHUIO 3aKOHOB
Pa3BUTHA IPUPOALI, O6H.[CCTBa 1 MBIIIJICHUA 1 YMCHHUEM OIICPUPOBATH DTUMHU 3HAHUSIMU B
HpO(l)eCCI/IOHaJIBHOI;’I JACATCIIBHOCTH, CIIOCOOHOCTBIO AHAJIIM3UPOBATh OCHOBHBIC KOHICIIIUH €CTCCTBO3HAHM.

2.MECTO YYEFHOMH JUCIAIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICI_II/IHJ'II/IHa «AKTyaJIbHBIC 33291 BOIIPOCOB €CTECTBO3ZHAHM) BXOJHUT B O6H3aTeJ'IBHyIO

YacTh JUCIUILINH [0 BEIOOPY MaTeMaTH4YeCKOro U €CTECTBEHHO - HAyYHOTO IHKJIA.
Hukn(pasznen) kK KOTOPOMY OTHOCHUTCS JaHHas auciuiuinia (Moayns)b1.0.08

Tao6auua 2.1.

CBs13b JUCHUITINHBI «AKTyalIlbHBIC 3aJ1a4¥ BOIIPOCOB €CTECTBO3HAHMSY C

NpeaACCTBYIOIUMU JUCHUIINIMHAMU U CPOKU UX U3YUCHUS

Kon JIMCUUIIIINHEIL, IPEAIIECTBYOIINE TUCIUILINHE Cemectp
JMCLUTUTAHBI «AKTyaJIbHBIE 33]1a4U BOIPOCOB ECTECTBO3HAHUS
b.1.b.2 dunocodckre npodIeMbl €CTECTBO3HAHUS 1
b1.b.8 VYuenue o 6nocdepe, COBpeMEHHAas SKOJIOTUSIH
r7100aJIbHBIE SKOJIOTHYECKUE TPOOIEMbI

Tao6auua 2.2.

CBs3b JHUCHUITIIINHBI «AKTyaJIbHbBIC 33JJa9M BOIIPOCOB €CTECTBO3HAHUS C

MOCICAYIOIUMHA JUCHUIITIMHAMU U CPOKH UX U3YUCHUA

KO,Z[ I[I/ICL[I/IHJ'II/IHLI, CJICAYIOIIHUC 3a JUCLIUTLIMHOM CCMCCTp

JUCIUITTINHBI «AKTyalIbHBIC 33J1aY1 BOIIPOCOB €CTECTBO3HAHUS




Taoauua 2.3.

CBs13b JAUCHUITIINHBI ((AKTVEUIBHBIG 3aa4 BOIMPOCOB €CTCCTBO3HAHU A

CO CMCXKHBIMH AUCHUITTIMHAMU

Kon JMCLUTIIIMHBL, CMEXHBIE C IUCUUILTUHON Cemectp
JUCIMIUIMHBL  [«AKTYyaJbHbIE 3a]1a4l BOIPOCOB €CTECTBO3HAHUS»

b1.B.OJI.5 DKOJIOTHS YelIOBeKa 3

3.B pesynbrate ocBoenuss OIIOII BO maructparypsl 10 HaIpaBiICHHUIO MOATOTOBKH
06.04.01 buosiorus BbIIYCKHUK J0JKEH 001a/1aTh CIIEAYIOIMMU YHUBEPCAIbHBIMU:

3.1. YuuBepcaabnble komunereHuuun (YK) m (mpumepuvie) uHANKATOPBI HX
JAOCTUKEHHS:

Tabmuua 3.1.

Matpuua cBg31 KOMIIETEHIIUH, POPMUPYEMBbIX HA OCHOBE U3YUEHUs JUCLMUILIIUH
«AKTyalbHBbII 33Ja4l BOIIPOCOB €CTECTBO3HAHU», C BDEMEHHBIMU ATallaMU OCBOEHMUSI €€

conepKaHus

Kon HaunmenoBanue HNuauxarop B pesyabTare ocBoeHUs
KoOMIIeT KOMITETeHIHHU AOCTHKEHU S AMCUMILINHBI
CHIUH KOMITETEHIH U 00y4aroIuiics J0JIKEH:

Yuueepcanvnvie komnemenyuu (YK) u unoukamopul ux oocmusicenusn




VK-1. | Cnocoben
OCYIIECTBIISATh
MTOUCK, KPUTHUYECKHI
aHanu3 MHpOpMaIuy,
MIPUMCHSIT
CHCTEMHBIN MOJIXO0/]
JUTSL PEIIeHUs

IIOCTABJICHHBIX 3aaa4

YK-1.1.Ananmm3upyer
POOJIEMHYIO CHTYaIIUIO
KaK CUCTEMY, BBISIBIISIS
ee COCTaBJIAIONINE U
CBSI3M MEXKIY HUMU;

3HaTh: OCHOBBI KPUTHYECKOTO aHAJIN3a
Y CHHTEe3a MH(POPMAIIUH.

VYMeTh: BBIIEIITE 0a30BbIE
COCTAaBJIAIONINE ITIOCTABJICHHEIX 3a/a4.
Bmagers: MeTomaMu aHanu3a u
CHHTE3a B PEILICHUH 3a]1a4.

VYK-1.3. Onpenensier
poOeJIbl B
uHpopmanuu,
HEe00OX0aAUMOM IS
pelieHust MPoOIeMHOMN
CUTYaIlH, U
MIPOEKTUPYET MPOIECCHI
10 UX YCTPAHCHUIO,

3HaTh: UICTOYHUKU HH(DOpMAIUH,
TpeOyeMoi AJIs perieHus
IIOCTaBJIEHHOW 3aJjauu.

YMeTh: UCTIOIB30BaTh Pa3INYHbIE
THUIIBI TTOUCKOBBIX 3aIIPOCOB.
Brnaners: ciocOOHOCTBIO TOUCKA
MH(pOpMaLIUH.

VYK-1.5. Crpour
CLIEHapHU pealu3aluu
CTpaTeruu, Onpeaessis
BO3MOYKHBIE PUCKU U
npejyiaras myTu ux
yCTpaHEHHUS.

3HaTh: BO3MOXHbIE BAPHUAHTHI
peLIeHUs] THIMYHBIX 33/1a4.

YMeTb: 000CHOBBIBATh BAPUAHTBI
pELICHUH MOCTaBICHHBIX 3a/ay.
Briagers: cmocoOHOCTBIO TpeasiaraTh
BapHUaHTHI PEIICHUS TIOCTaBICHHON

3aJa44d U OLICHUBATh UX JOCTOMHCTBA U

HEAOCTAaTKH.

YK-2.1.
MIOCTaBJIEHHOW MPOOJIEMBI POEKTHYIO 33Jauy

VYK-2. CmnocoleH ynpapiasiTb NPOeKTOM
Ha BCeX ITANax ero ;KU3HEHHOT0 IUKJIAa

dopmyupyer Ha OCHOBE
U Crocod ee pelIeHUus Yepe3 pean3aluio
MPOEKTHOTO YIPABIICHUS;

YK-2.2. Pa3pabaTpiBaeT KOHIICTIIIHIO TPOEKTa

B pamMKax  OOO3HAa4YeHHOH  MPOOIEMBI:
dbopmynupyer 1enb, 3amadi, 000CHOBBIBAET
AKTYaJIbHOCTb, 3HAa4YUMOCTbD, OXXngacMbIC
pe3ynbTaThl U BO3MOXHBIE Cdepbl HUX

IPUMEHEHHUS;
VK-2.3. Pa3pabarpiBaeT IUIaH peanu3aiiu
IPOEKTa C YYETOM BO3MOJKHBIX PpHCKOB

peanu3anuu u BO3MOYKHOCTEHN 150.¢
yCTpaHEHUs,  IUIaHUPYeT  HEOOXOIUMbIE
peCypCBl;

VYK-2.4. OcymiecTBisieT MOHHTOPWHT XOJa
peann3anuu IIPOEKTA, KOPPEKTUPYET
OTKJIOHEHHS, = BHOCUT  JIONIOJIHUTEJIbHBIC




U3MEHEHHMS B IUIaH pEAIM3aldu IPOEKTa,
YTOYHSET 30HBI OTBETCTBEHHOCTHU
YYaCTHHKOB MIPOCKTA;

YK-2.5. [Ipennaraer  mpouenypel  u
MEXaHM3MBbl OICHKH KadyecTBa IPOEKTa,
UH(PACTPYKTYPHBIC YCIOBHS JUI BHEAPECHUS
PE3YJIBTaTOB MTPOCKTA;

4. OBBEM JINCHUIIUHBI 1 BUIbI YYEBHOMN PABOTHI

B sToMm paznene npuBoauTcs 00beM AMCUMILIMHBL (MOYJISI) B 3a4€THBIX €IMHHIAaX C
yKa3aHUEM KOJMUYECTBA aKaJeMHUYECKUX UM aCTPOHOMUYECKUX YACOB, BBIJCICHHBIX Ha
KOHTaKTHYIO paboTy 00y4aromuxcs ¢ npenojiaparesnemM (1o BUaaM y4eOHbIX 3aHITHIA) U HA
CaMOCTOSTENIbHYIO paboTy o0yyarouuxcs. OTH 00001eHHbIE JaHHBIE 110 00BbeMY yueOHOM
JUCIUIUIMHEI TPUBOATCS B opme Tadi..4.1. B Helt yka3piBaeTcs MOJIHAS TPYILOEMKOCTh
JTUCIUTUIMHBI B 3aU€THBIX €AUHUIIAX (3.€.) U paclpeeieHle TPYI0EMKOCTH 110 BUIaM yueOHOM
paboThI U ceMecTpaM B aKaJeMUYECKHUX Jacax.

4.1 O0beM IMCHUIIMHBI U BU/IbI y4eOHOH padoThI
CrtpyKTypa ¥ TpyAOEMKOCTb JUCLIAIIIIMHBI

Cemectp 4. ®opma MPOMEKYTOUHOM arTecTanuu 3 cemecTp - 3auer. O01as Tpya0eMKOCTh
JTUCIUIUIMHBI COCTaBIsieT 2 3.e., 34 akaJeMUYecKuX dYaca, U3 HUX 2 yaca, BBIICICHHBIX Ha
KOHTaKTHYIO paboTy ¢ mpenojaBaTenieM, 38 4acoB, BbIJICIEHHBIX HA CAMOCTOATEIbHYIO PaboTy.

Bcero ITopsiaxoBBI HOMEP ceMecTpa
3

OO6m1ast Tpy10€MKOCTh 2 2
JTUCIUILTAHBI BCEro (B 3.€.), B TOM
qucie:
KypcoBoii npoekt (pabota)
AynuTopHBbIe 3aHATHS BCETO (B 34 34
akaj.gacax), B TOM YHCII€:
Jlexun 18 18
[IpakTuueckue 3aHsATHS, 16 16
CEeMHUHAPHI
JlabopaTopHbIie pabOTHI He

MPeIycCMOTpe

HO
KonTtponb camocTosTenbHOM 2 2




pabotsl (KCP)

CamocrosTenbHas paboTa Bcero 38 38
(B akaz.yacax), B TOM 4YHUCJIE:

Bun utorosoii arrectanyu:

3auet/mudd.3auer + +
DK3aMeH

OO6m1ast Tpy10eMKOCTh 72 12
JUCITUTUTAHBI

("gacax)

5. COAEP) KAHME JUCHUIIJINHBI.

Copep:xaHue pa3/ieJioB THCHHUIJIHHBI.
Tema 1. Ecmecmeenno-nayunas u 2yMaHumapHas Kyaiomypbl.

MHOroMepHOCTh ~ €CTECTBO3HAHMSI M T'yMaHUTapUCTUKH, TPU YPOBHS 3HAHUS:
NEepUENTYyaJbHbIi  (YyBCTBEHHBINH), KOTHUTHUBHBIA  (MBICIMTENbHBIN), JMHIBUCTUYECKUIN
(s13p1kOBOM).  OmnucaTenbHBIM ~ XapakTep  €CTeCTBO3HAHUS U MPEANMCHIBAIOIUN — —
ryMaHUTapuUCTUKH. KpuTepuil HaydyHOCTH €CTECTBO3HAHUS — MOJATBEP)KIAEMOCTh TEOPHH.
Kpurepuii Hay4yHOCTM TyMaHUTapUCTUKU — 3(@ekTuBHOCT, Teopuu. HayuHblii MeTon
€CTECTBO3HAHUS — TMIIOTETUKO-AECAYKTUBHBIA MeTo[. HaydHbII METON I'yMaHWUTapHbBIX HayK —
IIparMaTH4eCKUi MeTo1. B3aMMOOIOIHUTENBHOCTh €CTECTBO3HAHUS U TYMaHUTAPHBIX HAYK.

Tema 2. EcmecmegoszHanue u mamemamuxad.

Matematuka Kak Hayka 00 YHOpSAOYEHHBIX KOHCTpyKTax. HayuHble MeToabl
MaTE€MaTUKN — aKCMOMAaTHYECKUI U KOHCTPYKTUBHUCTCKUI. HenmpoTMBOpEUNBOCTE KakK TJIaBHBIN
Hay4yHBIA KpuUTepuil MaTeMaTuku. MatemaTtuka u BooOpaskaeMble MUpPBI. B3anMHOOIHO3HAYHOE
COOTBETCTBUE MEXKITY MaTEMAaTUKON U €CTECTBO3HAHUEM.

Tema 3. Hayunsie pegontoyuu 6 KOHYenmyaibHblX OCHOBAHUAX (DUSUKU.

Mexanuxa Hvtomona. Cmpicn 1-ro 3akoHa Hetorona. [luddepenumansuas Gpopma 2-ro
3akoHa HproTtoHa. IlpuHnun otHocurensHocTH ['anmuies U paBHONpaBUE BCEX HMHEPIUAJIBHBIX



cucteM oTcyeTa. VHBapMaHTHOCTh ypaBHEHHMW MexaHWku HblOTOHa  OTHOCHUTENIBHO
npeoOpaszoBanuii ["anunes. AGCOTIOTHOCTD MPOCTPAHCTBA U BpEMEHH B MexaHuke HproToHa.

Cneyuanvnas meopusi  omuocumenvhocmu  (CTO)  A.Dunwmetina. TpyaHocTu
COIIACOBaHUSl KOHIIENITyaJIbHbIX OCHOB MeXaHUKM HbproToHa M anekTpoanHaMuku Makcesuia-
Jlopennia. Hayunoe TtBOpuectBo A.JiHmtelHa. JIa mnocrynata CTO. PensruBuctckue
pOCTpaHCTBEHHO-BpeMeHHbIe 3¢ ekt Onenka Mmexanuku Hetotona ¢ nosunuii CTO.

Obwas meopus omuocumenvrocmu (OTO) A.Diinwmetina. PacipocTpaHeHue IpUHIUTIA
OTHOCUTEIILHOCTH Ha BCE CHCTEMbI OTCYeTa. DKBHBAJICHTHOCTH TSOKEIIOM M WHEPTHOH Macc.
TsaroreHue u NCKPUBIEHHOCTH IpocTpaHcTBa-BpeMeHu. Onenka CTO ¢ nozunuii OTO.

Keanmosas mexanuxka. Ksantbl sHeprun. IlocrossHnas Ilmanka. KopmyckymspHo-
BOJIHOBOH nyanu3Mm. BonnoBas ¢pynkuus. YpasHenue Ay=ay. [Ipeaenst npuHIuna HarasAHOCTH
B KBaHTOBOM  MexaHuke. IIpobGnema  «ckpwITbix»  mapamerpoB.  CooTHolIEeHHE
Heonpenenennocteil. [lpunuun cynepriosunuu. BepositHocTHas mpenckazyemocTsb. OlleHKa
KJIaCCUYECKOH (PU3UKHU ¢ NO3ULUN KBAHTOBOM MeXaHUKU. [IpMHIINI 1OMOIHUTENIBHOCTH.

Hexomopuvie cpeocmea @usuueckoeo sKkcnepumenma. SIBIeHWE pPaTuOaKTUBHOCTH.
JerexTopsl yactuil. Macc-clieKTpOMETpBHI.

Ksanmoeas meopusa nons. PoxaeHue W IOIIIOLIEHHE 4YacTUL. BakyyM Kak COCTOsSHUE
10JIl C HauMeHbIIel sHepruei. Buptyanbubsie yactunbl. CnuH. YeTelpe TUIla B3aUMOIEHCTBUIA.
Huarpammsl P.®@eiimana, nzotonnyeckuii cnud. KanuOpoBoyHast nHBapuaHTHOCTh. CUMMETpUs
U 3akoHbl npupofsl. CIOHTaHHOE HapylleHHe cuMMeTpud. CHcTeMaTuKa 3JIEMEHTapHBIX
qyacTul. JleJeHne U CHHTE3 aTOMHBIX SA7EP.

Qusuxka maxpockonuveckux npoyeccos. Ilpunuunsl ctatuctuueckoil ¢pusuku. [Tonstue
sHTponuu. Hauama repmoarHamuku. I'unoresa terioBon cMeptu BeenreHHo.

Ipunyuner uszuueckozo noznanus. VIHTEprnpeTanuss SKCIEPUMEHTAIbHBIX IaHHBIX U
MOJTBEPXKIAeMOCTh Teopuu. MepapXM4HOCTh B (DU3MUECKOM TMO3HAHUH: YPOBHH COOBITHH,
3aKOHOB, MPHUHIMIIOB B cuMMeTpuH. [IpuHImMn cooTBeTcTBUs. [IpMHIMI MHTEpIpETAIIMOHHON
KPUTHKU. MEeXIUCIUILTHHAPHOE coiepKaHue PU3NIECKIX TEOPUH.

Tema 4. Kocmonoeuueckue konyenyuu.

Bcenennas kak JocTymHash 4eJIOBEKYy 4acTh KocMoca. HemomycTMMOCTh MOIMEHBI
KOCMOJIOTUYECKUX TEOpHil cypporaTHeiM 3HaHUeM. Pacuimpenune Bcenennoil. 3akon XaOb6ma.
KpynHomacmitabHast ogHopogHocTh Bceenennoit. PenukroBoe usnyuenue. Teopuu ropsueit
u «pasnyBatomerics» Bcenennoi. OBomtonust Bceenennoit. OOpaszoBaHwe W KH3Hb 3BE3N,
UCTOYHMKM MX dHepruid. Heiitponnsie 3Be3npl. UepHbie napippl. OOpa3oBaHMe IUIAHETHBIX
CUCTEM. AHTPONHBIA NPUHUUI B KOCMOJOTMU. YeTblpe HaydHbIE PEBOJIIOLMH, MOCTPOEHUE
KOCMOJIOTUYECKMX MoJeNieli Ha ocHoBe: a) MexaHuku HproToHa, 0) oO0meil Tteopuun
OTHOCHUTEJIBHOCTH, B) KBAHTOBOH T€OpUH Mot («ropsyasi» 1 «MH(IsIuonHas» Beenennast)



Temas. Xumuueckue konyenyuu.

XuUMHS KaK HayKa O CBOMCBax M MX mpeBpanieHusx. Cnernuduka xumuu. CTaHOBICHUE U
sBOJIIOIMA XUMHM. Kiaccuueckas aTOMHO-MOJIEKYJIsipHasi Teopusi B xuMuM. Hekiaccuueckas
XUMHSA U €€ OTIopa Ha KBAaHTOBYIO Teoputo. CTpOeHHE U B3aUMO/ICUCTBUE BEIECTB. XUMHUYECKas
PEaKIMOHHAs CIOCOOHOCTH BemiecTB. CTPOCHHE XUMUYECKHX AJIEMEHTOB. MHOTOOOpa3ue THIIOB
XMMHYECKHX CBs3ed. XuMHYecKass KuHeTuka. OIleHKa KJIaCCUYEeCKOH XHMMHMH C IO3UIIMEH
HEKJIACCHUYECKOM.

Tema 6. Konyenmyanvnoe cooepaicanue Hayk o 3eme.

I'eonornueckas mkana Bpemenu. CTpoeHne 3eMild: BHYTPEHHEE sIpo, BHEIIHEE SIpo,
HWKHSIS, CPEIHSS M BEPXHSAS MaHTHH, acTeHocdepa, HIDKHHMA CIIoW jautocdepsl, paszien
MoxopoBuunua, 3eMHas Kopa (BepxHHH cloii smrtocdepsl), Tuapocdepa, arMmochepa u
MarHuTocdepa.

Opomonus 3emnn U ee (as3pl. Kiaccuueckas reosorus M €€ OCHOBHbBIE KOHIIETILIUM:
HENTYHU3M,  IUTyTOHH3M,  YHUGOPMH3M,  aKTyaldW3M,  DBOJIOIHOHH3M,  MOOWIU3M.
Hexknaccuueckas reosiorust 1 KOHUENLUS TT100aIbHON 3BOITIOLUY 3EMIIH.

CoBpeMeHHAss KOHIICMIUS Pa3BUTHS TeochepHbIX 000s04eK. XHMHKO-IIOTHOCTHAS
muddepeHIranys BemEecTBa B MAaHTHHU | sIpe 3eMJIM KaK BaXKHEUIINH TUHAMUYCCKUI (aKkTop
SBOJIFOLINN 3EMIIH.

Abuotnyeckue ¢aktopel U IKonoruueckue GyHkiuu surocdepsl. PecypcHas,
reoIMHaAMHUYecKas, TeOXUMUYECKas U reopuszndeckas ¢ yHKIMH JTUTOCHEPHI.

leorpadmueckass obomouyka 3emMiu Kak TPOAYKT B3aUMOJEUCTBUS JUTOC(hEpHI,
atMocdepsl, ruapocdepsl u 6uocdepsl. Tpu sTana reorpaduvecknx HayK: craHoBiIeHHE (10 XX
B.), KJIJacCHYeCcKas Hayka (rmepBasi mojoBuHa XX B.), HEKJIaccuueckas Hayka (BTOpasi MOJOBHUHA
XX B.)

Tewma 7. buonozuueckue Konyenyuu.

Bo3HukHOBEHHE XU3HH M €€ OOBSICHEHHE Ha OCHOBE MOJICKYJSPHO-AMHAMUYECKOTO
nmoxxona. 3nadenne PHK, JIHK m OenkoB B cTaHOBIIGHMH >XKHBOTO. broxumms o0 OCHOBax
SKUBOTO.

Creniuka, €IMHCTBO W MHOT0O00pa3We KHUBOTO. XapaKTEPHBIC IMPU3HAKH JKHUBOTO:
TOMEOCTa3, CaMOBOCIIPOU3BEACHUE ceOe MOJ00HBIX, OOMEH CO Cpe/loil BEIIECTBOM U DHEPTHUCH,
00paboTKa U BbIAaYa HH(OPMAIHH JP.

I'eansie wmexanm3mbl. Cxema JIHK—PHK—O6enku. Crpoenune wmonexymsr JIHK.
Tpanckpunuus: cunte3 PHK na JIHK-marpune. OOpatHast Tpanckpunuus. CrutaiicuHr.
I'enernyeckuit koa. Cuntes Oenka, ero mexanusm. Permmukanus JIHK. Kpoccunrosep. Myranuu.



Texnomorust u metononorus pekomOnHanTHBIX JIHK. ['eHeTnueckas u KieToyHask HHKEHEPHSI.
KnonupoBanue. I'enHom yenoBeka. OT KIETOK K MHOTOKJIETOYHBIM OpraHuU3MaM, KIJIETOYHbIC
MexaHu3Mbl. CpaBHEHHE MPOKAPUOTOB U IYKapwoToB. lIpsmoe OwnHapHOoe nencHume. Meios.
MuTto3. OOpa3oBaHre OpraHOB MHOTOKJIETOYHBIX opraHu3MoB. Konnenmms auddepeHnuaisHon
skcnpeccuu reHoB. Tpu 3akona Menaens. [Ipasuno Xapau-Baitnbepra.

buonorus noBenenus. bezycnoBHble W yCIIOBHBIE pedIieKChbl, HHCTHHKTHI. Kpurepumn
paccyouyHOCTH KUBOTHBIX. I[loBenenune Oecno3BoHOUYHBIX. [loBeneHHME BBICIIMX KHUBOTHBIX,
IIpeJieNbl UX PacCCyA0YHON IICUXUKH, HHCTPYMEHTAIIBHOM U A3BIKOBOM IEATEIBHOCTH.

OpomtonuoHHoe  ydyeHue.  JlapBuHu3m.  CUHTETHYECKas  TEOpUS  HBOJIIOLMH.
[TonyIAIMOHHO-TEHETUYECKU M TIOIXOI.

Maxpo3Bomonus, ¢ 00bICHEHUE C MO3UIUN TOMYISAIUOHHO-TEHETHYECKOTO TOIX0/Ia.
['eorpaduyeckast, SKOJIOTHUECKAs U PEIPOTYKTHBHAS U3OJSIUS KaK (PaKTOPBI MaKpOIBOIIOIHH.
buoreotieHo3s - anemenTapHasi eAMHUIIA OMoreoc(ephl.

[IpuHUMIBI TEOpEeTHYECKONH OMONOrUH: KOHBAPUAHTHOM PENYIJIMKALUN U €CTECTBEHHOIO
otbopa.

Tema 8. Anmpononocuueckue KoHyenyuu.
AnTpornorenes3. Cxema 3BOJIIOIUM pUMaTOB. Bo3pacT aHTpononaos.

Dusunonorus YEJIOBEKa! oOurue IIPUHLUIIBL. Mexanu3msl YIPABIICHUS
(U3MOJOrMUECKUMH TIpolleccaMu opraHuszMa. Poib M 3HaueHHe IeHTPaJbHOW, BEreTaTUBHOM
nepugepuitHoil HepBHBIX cucTeM. CeHcOopHas, JBUTaTelIbHAs M acCOLMAaTHBHAs Kopa MO3ra.
Peur n nelictBue. CeHCOpPHBIE MOJAIBHOCTH M COOTBETCTBYIOIIME MM oprasbl. dusmosorus
SHIOKPUHHOU cUCTEMBL. DU3NOJIOTHUS NUTAHUsA, NUIIEBApEeHUs U BblaeleHus. DyHKIMU KpOBH,
auMBl, cepaua, JerkuX, MUIIEBAPUTEIBHOTO TPAKTA.

PaboTtocnocoOHocTh. TpeHupoBka M coxpaHeHue paborocmocobHocTH. OmnpeneneHue
3/10pOBbS. 3TOPOBBE KaK OTBETCTBEHHOCTh. CTapeHne Kak MHOTO(GAKTOPHBIH Ipoliecc. DMOLUU
u JuMOWYecKass HEpBHas cucTeMa. [eHoTunuyeckas OOYCIOBICHHOCTh MHTEIUIEKTa U
AMOLMOHAIIBHOCTH. TBOPUECTBO.

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

buochepa u xkocmoc. buoreokocmMuueckuit moaxoa. buo- u  OHOTEOPUTMEI.
ConpsiKeHHOCTh U PacCOTIIACOBAHHOCTH OMO- M a0MOJOTUYECKUX PUTMOB.

UYenosek u HoOoc(hepa. bruoreoHookocMHUECKH TOAXOA KaK BEPIIMHA SBOJIOIMOHHO
ectectBo3Hanus. Passutre B.U.BepHajckium OHOT€OKOCMHUYECKOTO M OMOT€OHOOKOCMHYECKOTO
OJIXOOB.

CI/IHCpFCTI/IKa. KiroueBpie 10o10KESHHS CUHCPICTUKH: B3aMMOJCHCTBHE YacTel CUCTEMBI,
HCHHHCﬁHOCTB, OTKPBITOCTDH CHUCTEM, HCCTa6I/IHBHOCTL, OMCPIKCHTHBIC Ka4deCTBa,



caMOOpraHu3anysi B BHJE CTPYKTyp — aTTpPakTopoB M T.A. HeoOpaTMMOCTb BpeMeHH C
CHHEPTeTHYECKUX NO3MIMK. MEXIUCUUIUIMHAPHBIA XapakTep cuHepretuku. [IpoGiiembl
KO3BOJIKOLIMH YesloBeuecTBa U npupoasl. Bo3spenus H.H.Mouceesa.

OTHKa OTBETCTBEHHOCTH. Heo0XoauMocTh HOBOW STHKH. [IpMHIMII OTBETCTBEHHOCTH M
MaKCHMHU3alUsl OTBETCTBEHHOCTM KaK HHTETPAJIbHOM IIEHHOCTM Ha BCE BO3MOXHbBIE
0J1aronpuATHBIE JIs YEJIOBEKA EPCIEKTUBBI. DTHKA U HayKa. DTHKA U €CTECTBO3HAHUE.

Tewma 10. Ilanopama ecmecmeosznanus (0030p).

I/ICTOpI/Iﬂ ecTecTBO3HaHMA. FEcTecTBO3HAHME B AHTUYHOCTH U Cp€AHUX  BCKaX.
HCTOpI/I‘leCKI/Iﬁ IIyTh €CTECCTBO3HAHMS K TeOpeTquCKOfI ITOJIHOBCCTHOCTH.

OcHOBHEBIE KOHICIITYAJIbHBIC PEBOJTIOIHMU B €CTECTBO3HAHHMHU, B TOM 4YHUCIIC B (1)I/ISI/IKC,
KOCMOJIOTMH, XUMHH, I'COJIOTUH, ouogoruu. B3anMmocBsI3aHHOCTH KOHHeHHI/Iﬁ CCTCCTBO3HAHU.
Hnes 3BOJIFOIIMH B COBPEMCHHOM CCTCCTBO3HAHMNU.



6.CAMOCTOATEJIBHASA PABOTA CTYAEHTOB

110 JUCHUIIIIMHEC «AKTyaJ'H:HBIe 3a1a4i BOIIPOCOB €CTECTBO3HAHUA)).

Paznensr ¥ TeMBI

®opMa KOHTPOJIA

Tema 2. EcmecmegosHanue u mamemamuxd.

HenpoTuBopeunBOCTh KAaK TIJVIABHBIM HAy4YHBIH KpUTEPHUI
MaTE€MaTUKH. Maremaruka u BOOOpakaeMble MUPBI.
B3anMHOOAHO3HAYHOE  COOTBETCTBHUE MEXAY MATEMAaTUKOM W
€CTECTBO3HAHUEM.

pedepar

Hexomopuvie cpedcmea  @usuueckoeo dxcnepumenma. SIBieHue
paauoakTUBHOCTHU. JleTeKTOpbl 4acThll. Macc-ClIeKTpOMETPBI.

cobeceoBanue

Keanmoeas meopus nona. Poxxaenue u noriomeHue yactul. Bakyym
KaK COCTOSHHME IIOJIsI C HauWMEHbIIEW »JHeprue. BupryaibHble
yacTuubl. CUMMeETpHs U 3aKOHbI NpUpoabl. CIIOHTAHHOE HapyIIeHHE
cummeTpun. CUcTeMaTuKa 3JIeMEHTapHbIX YacTHll. JleaeHue u cuHTe3
ATOMHBIX sJIEP.

pedepar

Xumuueckue KoOHYyenyuu.

CtpoeHre XUMHYECKHX »JJIeMEHTOB. MHOrooOpasue THUIIOB
XUMHYECKUX CBA3el. Xumuueckasd KuHeThka. OlleHKa KIIacCHYECKOU
XAMHH C MO3UIIHMEN HEKIJIACCUYECKOM.

cobeceoBanue

Konyenmyanvnoe cooeporcanue nayk o 3emne.

CoBpeMeHHas KOHLIENLUS pa3BUTUS reochepHbIX 000JI0UEK.
XUMHUKO-TUIOTHOCTHAsA AuddepeHnnanus BenecTsa B MAaHTUU U sApe
3eMJIM KaK BaKHEUIINHI JTUHAMUYECKUN (haKTOP SBOJIOLUHU 3eMIIH.

pedepar

buonozuueckue KoHYyenyuu.

I'eansie mexanm3mbl. Cxema JIHK—PHK—6enku. Ctpoenue
monekyabel JIHK. Tpaunckpunuums: cunte3 PHK na JIHK-matpuue.
O6parnas Ttpanckpunius. Crnadcunr. ['enetnueckuit kona. CuHTE3
6enka, ero mexanusM. Peruukamus JTHK. Kpoccunrosep. Myranuu.

KOJUIOKBUYM




Texuonorust u meroponorust pekomOonHanTHbIX JIHK. 'eneTnueckas u
KJIeTo4Has uHxkeHepus. Kiionnposanue. I'eHOM desioBeka

Anmpononocuueckue KOHYenyuu. pedepar
PaboTocmocoOHOCTS. TpenupoBka Hu COXpaHEHUEe

paborocniocoonocTu.  OmnpeneneHue 3I0pOBbS.  3I0pPOBbE  Kak

OTBETCTBEHHOCTh. CTapeHHne Kak MHOTO(aKTOPHBINA MPOIECC. IMOIUU

u mmMOnyeckas HEpBHAas cucreMa. I'enoTunmyeckas

00YCJIOBJICHHOCTb UHTEJUIEKTA U AMOLIMOHATILHOCTH. TBOpPYECTBO.

Yenosex 6o Bcecenennoii. cobeceloBaHue

OTtHka oTBeTCTBeHHOCTH. Heobxoaumocts HOBOM 3TukH. [Ipunimm
OTBETCTBEHHOCTH W  MaKCHMH3aIlMsd  OTBETCTBEHHOCTH  Kak
WHTErPAJIbHON IICHHOCTH Ha BCE BO3MOJXKHBIC OJIArONPHUATHBIC IS
YeJIOBEKa MEPCIEKTUBbI. JTUKA U HayKa. DTUKA U €CTECTBO3HAHUE.

LCoNoOAEWNE

N ol ol
ODhwWwNE O

7. BOITPOCHI IJIAI CAMOITPOBEPKH.

Yr0 Takoe ecTeCTBO3ZHAHUE?
B yem nposiBisieTcss MHOTOMEPHOCTh €CTeCTBO3HAHUS?

Kak Ha3pIiBacTCsS OCHOBHOM TeOpeTI/I‘{eCKI/Iﬁ KOHIICTIT €CTECTBO3HAHUS?

Kak Ha3pIBaeTCss OCHOBHOM T€OPETUYECKUI KOHIIETIT T'YMaHUTAPHBIX HAYyK?

KakoBo conepkaHue runoTeTUKO- AEIYKTUBHOTO MeToaa?
KakoBo conepxaHue nmparMaTu4eckoro Meroaa?
Kakoli 0CHOBHOI KpUTEPHI1 HAYYHOCTH €CTECTBO3HAHUSA?
KakxoB OCHOBHOW KpUTEpUI HAYYHOCTH TYMaHUTAPHBIX HAyK?
KaxoBbl Hay4HBIE METOBI MATEMATUKHU?

. Uto uzyqaer maremaTuka?

. KakoB HayuHBII KpuTEpHl MaTEMaTUKN?

. ITouemy HptoToH cunTaeTcst ocHoBaTeneM (PU3MKH KaK HayKu?

. KakoBo coneprxanue npuHIuma oTHocuTenbHocTH ["anumnes?

. KakoBo conepkaHue KOHUENIMU aOCONIOTHOCTH (PU3NYECKOTO
BpeMeHn?

16. Kakue npoTuBOpeurs ObLIN BBISABIECHBI B MexaHuKe HptoToHa?
17. KakoBo coxaepxanue aByx nocrynaroB CTO?
18. B uem cocTout cosepkaHue KOHIENINHN OMH3KOACHCTBUS?

. [Touemy MaTremaTka cToIb 3P PEKTUBHA B €CTECTBOZHAHUN U TYMaHUTAPHBIX HayKax?

MPOCTPAHCTBA U




19.
20.
21.

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.

KakoBo coneprkanue peiasiTUBUCTCKOM KOHLIEIIIIUU IIPOCTPAHCTBA U BPEMEHU ?
KakoBo conepxkaHrne OTHOCUTEIIBHOCTH OJJTHOBPEMEHHOCTH?

B kakmx cioyugasx cxoxects ¢opmyn wmexanuku Hpiorona u CTO sBusercs
HauOoIbIIeH?

KakoBo coneprkanue riaaHoro npuniuna OTO?

KakoBo riiaBHO€ cojiepKaHNe MOHATHSI «BOJIHOBAs (QYHKLUA»?
CoOTBETCTBYET JIM KBAHTOBAsI MEXAHUKA ITPUHILIMITY TOATBEPKAAEMOCTH?
KakoBo conepkaHue NpUHLAIIA HArJISAHOCTH?

KakoBo conepkaHue NpuHLHKIIA JONOJHUTEIBHOCTH?

CymecTByIoT 11 Takue (U3MYECKHUE SBJIECHUS, KOTOPblE HUKAK HE INPOSBISAIOT ce0s B
($U3nIECKUX FKCIIEPUMEHTAX ?

Urto Takoe Bakyym?

Uro Takoe BUPTyaabHbIE YACTULBI?

Yro Takoe criuH?

KakoBbI KBaHTHI CIIa0BIX B3aUMOICHCTBHIA?

Yro Takoe KaauOpOBOYHAs MHBAPUAHTHOCTH?

Kak cBsi3aHbl 1peoOpa3oBaHysi CHMMETPHUM C 3aKOHAMU COXPAaHEHUs?

KakoBo coneprkanue nepBoro Hadauaa TEpMOJUHAMUKN?

KakoBo conepskanue BTOpPOro Havyajia TePMOIMHAMUKN?

[ToaTBepakaeT a1 coBpeMeHHas (pU3MKa TMIIOTe3y TEIUI0BOM cmepTH Beenennoit?
KakoBo coneprkaHue NpruHLKIIA THOCEOJIOTHYECKOr0 akTyain3ma?

Yro Ttakoe Beenennas?

KTo 13 yueHbIX nepBbIM TEOPETUUECKH MpeCcKa3al HeCTalMOHApHOCTh BeenenHoi?
KakoBo conepskanue ¢popmyinsl Xad6ma?

Kakwue BbIBOABI CIIEAYIOT U3 aHaIM3a (aKTa HAIMYUS PETUKTOBOTO U3JIyuyeHuUs?
Ob6nanaet nu BeenenHnas HEeKUM LEHTpOM?

[Touemy enuHOOOPa3HO PACIIUPSIIOTCS pa3IndYHbIe 00IacTu BeeneHHOM?

Kak npousomen «300mapKk» 3J1€MEHTapHBIX YacTHUL]?

Kak 00bsacHATH GakT BO300IaJaHUs BEIIECTBA HAJl AaHTUBEIIECTBOM?

Kak oOpasyrorcs 38371617

KaxoB nctounuk sHepruu 38317

Yro Takoe yepHas abIpa?

KakoBo conepkaHue aHTpOIMHOIO MPUHIINIIA B KOCMOJIOTHUU?

Kakwue peBostony B pa3BUTUN KOCMOJIOTHYECKOIO 3HAHUS BaM U3BECTHBI?
KakoBa cnenudpuka xumun?

KaxoB riaBHbIN KpUTEpUI HAYYHOCTH XUMUYECKOTO 3HAHUS?

Kaxkue Tumbl XuMHUeCKUX CBsI3€l BaM U3BECTHBI?

Yro Takoe XMMHYECKask pEAKTUBHOCTDH BEILECTB?

KaxoBa Teopernueckasi 0CHOBa HEKJIACCUUECKOU XUMUU?

KakoBbl criocoObl H3MepeHusi BpEMEHH B T€0JIOTUN?

KakoBo crpoenue siapa 3emin?

KakoBo cTtpoenre MaHTuu 3eMin?

Yro Takoe mutocdepa?

KakoBo cofepkaHue KOHIENIIUNA HENTyHu3Ma?

KakoBo conepxaHre KOHUENINU TTyTOHU3Ma?

KakoBo coniepxaHne KOHLETIUH I7100a1bHOM 9BOMIOLUHT 3eMiTu?

Kax mporcxoauT XuMHUKO-TIIIOTHOCTHAS U depeHiuaus semectna?
KakoBsl aTarsl 11100anbHOM 3BOIIOIUN 3eMITu?

KakoBbl 3xonornyeckue QyHKIuK autochepni?

Kakoga crieruguka reorpapuieckoit o6onouku 3eman?

Kak npoucxonusio ctaHOBIEHUE KU3HU Ha 3emIie?

Kakoga crieruguka xuBoro?



69.
70.
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.

KakoBbl OCHOBHBIE dTarbl OMOJIOTHYECKON IBOIONNU Ha 3emiie?
Kaxkosa ctpykrypa JJHK?

Kak npoucxonut cunre3 PHK na JIHK-marpune?

KakoB MexaHu3m cruialicunra?

KakoBbI 0cOOEHHOCTH T€HETUYECKOTO Koa?

KakoB mexanu3m cuHTe3a Oenka?

KakoB mexanusm perukanuu JTHK?

KakoB MexaHu3M 0OpaTHON TPaHCKPHUIIITUHN?

KakoB mexanusm penapauuu JJHK?

KakoB MexaHu3M KJIOHUpOBaHUs?

Uro Takoe reHoM 4esoBeka’?

Yro Takoe ren?

KakoBo cTpoeHne O1OJIOTHYEeCKUX KIIETOK?

KakoB Mexanu3M o0Opa3oBaHuUsl MOJIOBBIX KJIETOK?

KakoB MexaHn3M 00pa30oBaHMs COMATHYECKHUX KIETOK?

B yem cocroutr ocHOBHOE cojepkaHue KOHIenuuu MuddepeHIHanTbHON IKCIPECCHH
reHOB?

KakoBo conepskanue nepBoro 3akona Menuens?

KakoBo coneprkanue BToporo 3akoHa Menaens?

KakoBo conepskanue Tpetbero 3akona Menuens?

KakoBo coneprkanue 3akoHa Xapau-BaitaOepra?

KakoBbl 0cOOEHHOCTH MOBEACHHS 0€CIIO3BOHOYHBIX ?

KakoBbl 0COOCHHOCTH MTOBEACHHSI ITO3BOHOYHBIX ?

UYro npezacTaBiseT OO0 A3bIK )KUBOTHBIX?

B uewm 3akmrouaercs riiaBHas ujes JapBUHU3MA?

KakoBo conepskanue nomyasiuoOHHO-T€HETUYECKOro moaxoa’?
UYro Takoe kiagoreHes3?

Yro takoe 6uoreocdepa?

KaxoBo coneprkanue mpuHIKIa KOHBAPUAHTHOU PeAYTITUKAIINH?
Kakue npuHIUIBI COCTABISIOT OCHOBAaHUE OMOJIOTUN KaK HAyKU?
KakoBa 30050rnueckas xapakTepucTHKa yenoBeka?

KakoBbI OCHOBHBIE 3Tambl cTaHOBIEHHs: HOMO sapiens?

. Uto takoe ¢puznomnorus?

. Kakum o0Opa3om ocyiiecTBisieTcs ynpaBieHUue PU3N0IOTUYECKUMU TIporieccamu’?
. Kakue QaxTopsl crnocoOCTBYIOT COXpaHEHHIO pabOTOCIOCOOHOCTH YeJIOBEeKa Ha
BBICOKOM ypOBHE?

. Uro Takoe 310poBBE?

. B Kakoil cTemneHn TeHOTHI OINpeNeNsieT BapHaTUBHOCTh IOKa3aTeled WHTEIUIEKTa U
AMOLIMOHAIBHOCTH?

. Uro Takoe Hoocepa?

. KakoBo conep:kanne 6M0reOHOOKOCMUYECKOTO roaxoaa?

. Urto Takoe cunepreTuka’?

. KakoBbI XxapakTepHbI€ YEPThl CHHEPTETUKH?

. KakoBa ¢ mo3uinuii CHHEpreTUKy HOBasl CTpaTerusi MOBEJACHUSI YEJIOBEKa, aJleKBaTHas
peanusm XXI B.?

KaxkoBo coneprxanue npuHIMNa OTBETCTBEHHOCTH?

UYto Takoe Hayka?

KakoBbl 0COOCHHOCTH pa3BUTHS HAyKU B AHTUYHOCTHU?

KakoBbI 0cOOEHHOCTH pa3BUTHS HAYKU B CPEAHUE BeKa?
KaxoBsl ocobeHHOCTH pa3BuTHs Hayku B HoBoe Bpemsi?
KaxoBbl 0cOOEHHOCTH pa3BUTHS HAyKH B HAILIU JHU?

KakoBo coneprkanne KOHIENIUN HAyYHbIX PEBOTIOLNNA?



8. MaTepuaJjibl IPOMEKYTOYHOI0 KOHTPOJISI: TECTOBbIE 3aIaHUS.

1.CnpaBeyinBO B MEXaHMYECKOW U SJIEKTPOMArHUTHON KapTUHE MUPA:
1) nepemenieHNE CO CBEPXCBETOBON CKOPOCTHIO HEBO3MOKHO;
2) IBUIKYIIIEE TEJIO ICUCTBYET HA IBUKUMOE, @ BCTPEUHOI'O MPOTUBOACHCTBUS HET;
3) 3Hasg NPUYKMHY MO>KHO TOYHO U OJTHO3HAYHO PAaCCUUTATh €€ CIE/CTBUE;

4) mo0oe ABMKEHUE CBOJMUTCS K TIEPEMEIICHHUIO YaCTHII.

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

METOAO0M:

1) onpenenenyre KOJIMYECTBEHHON 3HAUMMOCTH CBOMCTB, CTOPOH  H3Y4aeMOro 0ObeKTa
WiIn ABJICHUA C IIOMOIIBIO CIICIHUAJIbHBIX TCXHUYCCKUX yCTpOI\/JICTB;

2) aKTMBHOE LEJICHANPABIECHHOE, CTPOr0 KOHTPOJIUPYEMOE BO3JECHCTBUE HA OOBEKT

(3KCIIEpUMEHT, U3MEPEHUE);

3. JInsl eCTECTBEHHBIX HAyK XapaKTEPHO:
1) cTporo o0beKTUBHOE 00BICHEHUE ICHCTBUTEIHHOCTH;
2) MHAUBUAYAIbHOE IOHUMaHUE MHUPA;
3) packpsITHE 1IeNIeld, HAaMEpPEHUH YeII0OBEKa;

4) UCTONKOBaHUE SBJICHHIA.

4 Pacmiomoxure MMPEACTABJIICHUA O MATCPUU B MMOPAAKE UX BOSHUKHOBCHUS:

1) cymectByOT 2 (HOpMBI MaTepuH, 00JaIarONIHe MPOTHBOMOIOKHBIMA CBOMCTBAMU —

BEIIECTBO U (PU3UYECKOE TIOJIE;
2) 4% cTuxuif, CMEIIAHHBIX B OMPEIEIeHHBIX IPOMOPIHSIX;
3) Mexay marepueii B popMe rpaBUTAIIMOHHOTO MOJIS U TEOMETPUIECKUMHU CBOMCTBAMHU

MMPOCTPAHCTBA — BPECMCHU HCBO3MOKHO IMPOBECTU YCTKYIO I'PAHb;

5.Pacmonoxure MPEACTABJICHUA O IBUKCHUU B TOPAAKEC UX BO3HUKHOBCHUA:

1) ecTecTBEHHOE M HACHILCTBEHHOE;
2) MHOXeCTBO (pOpM JIBHIKEHHUS,
3) MexaHuYecKoe.



6.11HBapUaHTHOCTB:

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

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

1) mycroro MpocTpaHCTBa HE CYIECTBYET;

2) MaTepusi paBHOMEPHO pacroyiaraercsi B MpOCTPaHCTBE,
3) 3amoJHATH MYCTOTHI 3HAHUS;

4) BIyMYHBO OTHOCHUTCS K IPUPOJIC.

8.YBenuueHue KOHIEHTPAIMU PEarupyroliux BEUIECTB MPHUBOJUT K YBEIUYEHUIO CKOPOCTU

XUMUYECKON PEAKLUHU, TIOCKOJIbKY:

1) moHWKaeTCs YHEPreTHYCCKU Oapbep peaKum;
2) YBEJIWYMBACTCS YUCIO AaKTHBHBIX MOJICKYIT;

3) BbIIIE BEPOSTHOCTH CTOJIKHOBEHHS PEarcHTOB,;
4) pacTer CKOPOCTh JIBUKECHHS MOJICKYIL.

9.YcTaHoBUTE  COOTBETCTBHME MEXJAY YPOBHEM OpraHM3allMM JKMBOM  MaTepuu
XapaKTEPUCTUKON IPUCYLIEN EMY:

1) nomynsiws; AJIEMEHTApHAs CTPYKTYpHAs €IUHULA KU3HU;
2) BuUm, AJIEMEHTapHas €JMHUIIA YBOJTIOLINH;
3) KIieTka; €IMHHIIA CUCTEMATUKH KUBBIX CYIIECTB.

u

10.Monexyna JIHK conepxutr ydactok u3 90 HyKI€OTHIOB, KOTOPBIH KOJUPYET MEPBUYHYIO
CTPYKTYpy Oenka. Unucino aMuHOKUCIIOT, BXOASIIUX B COCTaB Oelika, KOTOPBIA MUMPYETCs STUM

yuactkom JITHK, paBHo:

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

11.bpuTaHckast SHIMKIJIONEIUS MOSCHSIET AeTepMUHI3M cTpokamMu Omapa Xaitsima

1) Cymum cuuTaii TOIBKO JyX BE3IECYIIUil, Ty>KIblii BCIKUX BEIIECTBEHHBIX MEPEMEH;

2) Yk 1 — s 3aps TBopeHbs 3amucaia To, 4To npodtet nocueauuid. CyTHbId JIeHb;

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

4) B »Tom MHUPE HC BBIPACTCT IIpPaBJbl HO6CF, CIIPaBCAJINBOCTL HEC IIpaBHUJIa MUPOM

BOBCK.

12.MonekynsspHO — KHHETHYECKask TEOPHUs ITO3BOJIIET PACCUUTATH:

1) BepOATHOCTBH TOTO, YTO MOJICKYJIa HMEET TAKYI CKOPOCTh;



2) cpenHUe 3HAUCHHS BEIMYMH, XapaKTEPU3YIOLIMX KOJUICKTHB MOJICKYJI ra3a,
3) ckopocTh JTr000# 3aJTaHHON MOJIEKYJIBI ra3a;
4) OTKJIOHEHHE CKOPOCTH JAHHOW MOJICKYJIbI B JAHHBIA MOMEHT BPEMEHH OT CPEIIHEH.

13.ATpuOyTHI SBOIOIIHH:

1) caMOnpoHM3BOILHOCTE;
2) HEoOpaTUMOCTB;

3) 00paTHMOCTB;

4) HanpaBICHHOCTb.

14.B xuMHu4ecKOM IpeBpalICHUN MOJICKYJIa:

1) He U3MEHSIET CBOM COCTaB;
2) He U3MEHSET IIEKTPOHHYIO CTPYKTYPY;
3) He coxpaHseTcs;

4) COXpaHsIOT CBOIO UHIMBUAYATHHOCTD.

15.YkaxXuTe MON0KEHHUs,, KOTOPbIE COOTBETCTBYIOT HEHACIEICTBEHHOH (MOAM(PHUKAIIMOHHON)
M3MEHYUBOCTHU:

1) ¢opmupoBaHue U3MEHEHUI COMTPOBOXKIACTCS N3MEHEHUEM T'€HOTHIIA;

2) W3MEHEHHs MePeIaloTCs 10 HACIIE/ICTBY,

3) u3MeHEeHUs HOCAT MPUCTIOCOOUTEIBHBII XapaKkTep;

4) cremeHb BBIPAKCHHOCTH HM3MEHEHMH B  (EHOTHIIC 3aBUCHT OT CHIBl H
MPOJOKUTEIBLHOCTH (PaKTOPOB, MX BBI3bIBAIOIIHX.

16.[lokazarenbCcTBaMH TOTO, YTO TMPEACTABUTEIM PA3HBIX YEJIOBEUECKHUX pac OTHOCITCS K
OJTHOMY U TOMY ¢ OHOJIOrHYECKOMY BHIy YeI0BeK pa3yMHubiii (HOMO sapiens) sistoTcs:

1) OpraHM30BaHHOCTH B BBICOKOPA3BHTYIO COIHATIBHYIO CTPYKTYpy — UYEIOBEUECKOE
00I1IECTBO;

2) emuHCTBO (heHOTHIIA MPEICTABUTENEH BCEX pac;

3) OIWH U TOT e XPOMOCOMHBIIT Habop;

4) TpHUCIIOCOOJICHUECKUI XapaKTep OTIMYMTEIbHBIX MPU3HAKOB I IPEICTaBUTEIICH
Ka)XJ10M U3 pac.

17.CxopocTh cBeta:

1) HEC 3aBHUCUT OT HallpaBJICHUSA JBUKCHUA CUCTEMBI OTCUCTA,

2) 3aBHCHUT OT a0COJIFOTHOT'O 3HAYCHHUS CKOPOCTH ABUIKCHUS CUCTCMbI OTCUCTA,
3) 3aBUCHUT OT HAITPABJICHHA, HO HE 3aBUCHUT OT «UL>» CUCTEMBI OTCUCTA,

4) HEC 3aBHUCHUT OT «VL» CUCTCMBbI OTCUCTA.



18.0cnoBy OTO:

1)
2)
3)
4)

C «CONSty» B 00macTsX, Te rPaBUTAIIMOHHBIMU CUJIAMU MOXHO TpeHeOpeyb;

«M» He DKBUBAJICHTHA E B HEeMHEpLMaIbHBIX CUCTEMAaX OTCYETa;

const B J1r00BIX cHUCTEMAaX OTCUETA;

BCe (PM3UUYECKUE MPOLECCHl NPOTEKAIOT OJAMHAKOBBIM 00pa3oM B JIHOOBIX CHUCTEMax
oTcUeTa.

19.9kocucrema:

1)
2)
3)

4)

COBOKYITHOCTb OPIraHU3MOB U HEOPTaHHUECKUX KOMIIOHEHTOB OKPYKAIOIICH CPE/ibl, B
KOTOPOH MOXKET OCYIIECTBISATHCS KPYrOBOPOT BEIIECTB;

OpraHu3allMOHHAsl TPYIIa B3aUMOCBS3aHHBIX TOMYJISIMA, PACTCHHH, >XHBOTHBIX,
rpuOOB U MUKPOOPTAaHU3MOB, )KUBYIIMX B OJJHUX M TEX KE YCIOBHSX;

COBOKYITHOCTH (haKTOPOB CPEJibl, B Mpe/e/iaXx KOTOPOH BO3MOXHO CYIIECTBOBAHHE
BUJIA;

KOMILIEKC TPUPOHBIX TENI U SABJICHUN, C KOTOPHIMUA OPTaHU3M HAXOIWUTCS B TECHOM
B3aUMOCBSI3H.

20.I'a30Bas pyHKIIMS KUBOTO BellecTBa B Ouocdepe 00ycnoBIeHa CIOCOOHOCThIO OPTaHU3MOB:

1)
2)
3)
4)

HaKallJIMBAaTb pPa3/IM4YHbIC BCIICCTBA,

OCYHICCTBJIATDL CJIOKHBIC ITPEBPAILICHNA BEIICCTB B JKUBBIX TCJIAX;
MOTJIOIIATh U BBIACIIATE KUCIIOPOA U er'IeKI/ICJ'IBII‘/‘I ras?

BBIACTATh XUMHWYCCKHEC BCIICCTBA.

21.I'paBUTaliMOHHOE B3aUMO/IEHCTBUE:!

1) mepeHocuTcs GOTOHAMH;

2) He ICWCTBYET B MAKPOMHUPE;

3) CBOWMCTBEHHO BCEM MaTepUABLHBIM 00BEKTaM;

4) SBISIETCSI OMPEICIISIONINM B MEraMUpe.

22.BepHo nu:

1) HaOmioseHHE BOJHOBBIX CBOMCTB Je€NaeT HEBO3MOXHBIM HCCIIEIOBaHHE €ro
KOPITYCKYJIIPHBIX CBOMCTB;

2) HaOmIo/IeHHE KOPITYCKYJSPHBIX CBOMCTB JefacT HEBO3MOXKHBIM HCCIICIOBAaHUE €ro
BOJIHOBBIX CBOICTB;

3) HaOmrofieHHME BOJHOBBIX CBOMCTB  JleNlaeT HEHY)KHBIM  HCCIIECOBAaHHE  €ro
KOPITYCKYJIIPHBIX CBOMCTB;

4) HaOmoOAeHUE KOPIYCKYJSPHBIX CBOWCTB JIENaeT HEHY)KHBIM HCCIEIOBAHUE €ro

BOJIHOBBIX CBOWCTB.

23.OyHIaMEHTAIBPHOE B3aWMOJICHCTBHE 10 BEJIMYHHE OTHOCHUTEIHHOM HMHTEHCHUBHOCTH (OT

OoJIbIIIel K MEHBIIIECH ) pacToiaraeTcs B CJICIYIONMEM MOPSIIKE:

1) cunpHOE, SIIEKTPOMarHuTHOE, ¢1aboe, TPaBUTAIMOHHOE;



2) rpaBUTAIMOHHOE, SJIEKTPOMArHUTHOE, c1aboe, CIIIBHOE;
3) cnaboe, TpaBUTAIIMOHHOE, CUIIBHOE, AJIEKTPOMAarHUTHOE,

4) OJICKTPOMAarduTHOC, I'paBUTaAllMOHHOC, CUJIBHOC, ciaboe..

24.YCcTaHOBUTE COOTBETCTBUE MEXAY CTPYKTYPHBIM YPOBHEM BcelleHHOH U OCHOBHBIMU

3aKOHOMCPHOCTSMU ABUKCHUA 00BEKTOB B HEM:

1) meramup; 3akoHomepHocT CTO u OTO;
2) MakpoMHUp; 3aKOHBI KJIACCHYECKOW MEXaHUKHU H AJICKTPOJHHAMUKH;
3)MHUKpOMUD; 3aKOHBI KBAHTOBOW MEXaHUKHU H AJICKTPOIUHAMHKH.

25.YKaXHuTe XapaKTePUCTUKH dJIEMEHTAPHBIX YaCTHIL:
1) Mmacca 1okosi, CIuH, CTPaHHOCTb, SHTAJIBIIHS, IIBET;
2) Macca, 3apsJi, KBAaHTOBOE YHCJI0, BAJIGHTHOCTh, apOMAT;
3) BpeMmsl )KU3HH, SHTPOMHSI, 3aps/, LIBET, MOMEHT UMITYJIbCa;

4) macca, 3aps], CIMH, BpeMsI )KU3HH, BHYTPEHHUE KBaHTOBBIC YHCIIA.

26.Atomusm JleBkunma — JlemokpuTa ObU1 OCHOBaH Ha HJIEe:
1) B 1BUKEHUU aTOMOB IMPUCYTCTBYIOT 3JIEMEHTHI CIIy4aifHOCTH;

2) BCE COCTOUT M3 MEJbYANUIINX, HEJIETUMBIX YaCTHUI] — aTOMOB, KOTOPBIE OECIIOPSI0YHO

ABWIKYTCS B ITYCTOTE,

3) mpu COEIMHEHUH aTOMOB Tella BO3HUKAIOT, HEKOTOPOE BpEMsI CYIIECTBYIOT, a 3aTeM

pa3pyuiaroTCsa, BHOBb paCChINAsACh Ha ATOMBI,

4) Bce COCTOMT M3 HEACTUMBIX U JACPOPMHUPYEMBIX KOPIYCKYN, KOTOpbIE IJIOTHO

MIPUJIETAOT IPYT K APYTY, HE OCTAaBJIASA MECTa JUIsl ITyCTOTHI.

27.0OcHOBHas MPUYMHA TAPHUKOBOTO AP PeKTa — 3TO:

1) YBCJIMYCHHUC B aTMOC(l)epC KOHIOCHTpaIuun COCHHHGHHﬁ, IIOrjIonIarommMx I/IH(I)paKpaCHOC

U3ITyYEHHUE;

2) BeIpYyOKa JIECOB;

3) HU3MCHCHHUEC HAITPSAXKCHUA ABUXKCHUA U NHTCHCUBHOCTU OKCAHUYCCKHUX TG'—IGHI/II\/II;



4) TerIoBbIACNIEHUS TPOMBIIUICHHBIX MTPEANPUATHI.
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9. BOITPOCHI JIA ITIOAT'OTOBKHU K 3AYETY.

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

I'enuonenTpuyeckas cucrema mupa Konepauka.
3akonsl Kemepa.

Knaccuueckas mexannka HeroToHa.
XapakTepHbIE YepPThl MEXAHUYECKOW KapTUHBI MUpA.
DJIeKTpOMarHuTHas KapTHHa MHUpa.

Konuenuuu naabHOIEUCTBUS B OJIM3KOICHCTBHSL.
CTpyKTypHBIE YPOBHU OpraHU3allid MaTEPUH.

4 Buna (hyHIaMEHTAIBHBIX B3aUMOJICHCTBUH.
DJIeMEHTapHbIE YaCTHUIIbI.

CrenuanbHasi TEOpUs OTHOCUTEIBHOCTH A. DUHINTEHHA.
OO6m1as Teopuss OTHOCHTEIILHOCTH.

I'nmoTe3a KBaHTOB.

[IpyrHIIMIIBI KBAHTOBOM MEXaHHKHU.

YPpOBHM XMMUYECKOTO 3HAHUS.

YueHune o cocTaBe BEIISCTBA.

3aKOH KpaTHbBIX OTHOILICHUH.

3akoH ABOTrajpo.

[IpuHIIMT BO3pacTaHUs SHTPOIUU.

Crtpoenue 3emin.

MouekysspHbIil YpOBEHb OpraHU3aliu )KMBOTO
Teopus 3BOTIONMHA OPTAHUYECKOTO0 MUPA.
['MnoTe3bl MPOUCXOKIACHUS KUZHU.

OCHOBHBIE TIOJIOKEHUST TEOPUU IBOIOLIUH.
HyknenHoBbIe KUCIOTHI U TEHETUUECKHUI KOJ.
YenoBek- peHOMEH MPUPOIBI.

buocdepa.

®opmupoBaHue HOOChEpHI.

[TpeogoneHue SKOIOTHIECKON KaTacTPOQHI.



10. YHEBHO-METOUYECKOE U THOPOPMAIIMOHHOE OBECIIEYEHUE
JUCIUIIVIMHBI.

10.
11.
12.

13.
14.

15.
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