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Mporpammy avcumnnvHbl padpaboTan(a)(n) ooueHT, K.H. (ooueHT) Axkywes P.C. Kadenpa
TEOPETUYECKON MEXaHUKM oTaeneHne mexaHuku , Rinat.Yaqushev@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

V|3y'-II/ITb OCHOBHbIE KOHUENuUnn ecteCtBeHHOHay4YHoro umkna (OCHOBHbIX NMOHATUN N NX passutue no
HebecHOIA MeXaHWnKe, Mo ANEeKTpn4ecTBy N MarHeTu3amy, no cneuvanbHoOn Teopnn OTHOCUTENTIbHOCTN,
Nno KBAHTOBOW MexaHuKe, No asonoumn BeceneHHol 1 3emnm; o 0OCHOBaM XMW U 6I/IOTIOFVIVI),
nony4ynTb npencrtasneHne 06 NCTOPUKN Pa3BnTNA €CTECTBEHHOHAY4YHbIX U TYMaHUTAPHbIX Teole|7|,
Hay4YnTbCA OTNM4HaTb XPOHONOIr’M4eCKkne N3MeHeHUA TONKOBAHUM npnpoaHbIX npoueccoBs Hay4HbIM
CcOo0bLWeCcTBOM Ha pPa3HbIX NCTOPUYHECKUX 3MOXax.

2. MecTO oMcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoOro o6pasosaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen "61.B.0 0.6 OucumnnmHbl (Mogynmn)" OCHOBHOM
obpasosaTtenbHol nporpammbl 02.03.01 MaTtemaTtka 1 KOMNbIOTEPHbIE HAYKM U OTHOCUTCS K
obsizaTenbHbliM gucumnnanHam. OcBavBaeTcs Ha 4 Kypce, 8 cemecTp.

JaHHas yyebHas oncumnnnHa BxoauT B padaen b.1. Matematuyeckuin n eCTeCTBEHHOHAYYHbIA LK.
basosas yacTb.

LOns n3ydeHns oucumninHbl HeoOXoOUMbl 3HAHWUS, YMEHUSI U KOMMETEHLM, NONyYeHHble
oby4yatowmmuncst Ha 6ase cpegHero 0bpasoBaHUs U B NPOLIECCE BBEAEHMS HA HanpasieHne
nogrotoskn 'Maremartuka'

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopyns

B pe3ynbTate 0CBOEHUSA OUCLUNINHBI (DOPMUPYIOTCA cneaytowme KoMneTeHUunm:

PacwumndppoBka
Wincpp komneteHuyu npuobpeTaeMon KOMNeTEHLUN

MK-1 R}
(NPOOECCHOHANBHBIE CMOCOBHOCTbIO K OMpeneneHnio obwmx oopM 1 3aKOHOMEPHOCTEN
KOMMETEHLN) oTOefbHO NpeaMeTHoOR obnactu
MK-5 CNOCOBHOCTBIO MCMONb30BaTb METOAbl MATEMATUYECKOrO U
(I'IpO(*)eCCVIOHa}'IbeIe anropmnTMm4ecKoro MmooennpoBaHmsa npu peweHnn TeopeTtnv4eckmnx n
KOMI'IeTeHLI,I/II/I) npuknagHblX 3anay
AK-6 crnocobHOCTbIO NepenaBaTb Pe3ynbTaTt NPOBEAEHHbIX
(NPOMECCHOHANbHbIE Jon3MKO-MaTEMATNYECKUX U NPUKNALHbIX CCNenoBaHUM B BUOE
KOMMETEHLN) KOHKPETHbIX peKOMeH4aLUui, BbipaXeHHbIX B TEPMUHAxX NpeaMeTHON

06nacTu N3y4yaBLIErocs SBNEHUS

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE MONOXEHNS HAYK €CTECTBEHHOr0 1 ryMaHUTapHOro LmMKia, COBPEMEHHON MEXaHUKU,
Teopuun anekTpuyecTsa n MarHeTuama, TepMoANHaAMUKN, KBAHTOBOWM MEXAHUKWN U crnieunanbHOM
TEOPUN OTHOCUTENbHOCTU, XUMUW 1 BUONOTN, MBIWSIEHNSI U KOMMbIOTEPHbIX TEXHOMOI WA, Pa3BUTUS
yenoseka v umBuUnu3aumn.

Obnanatb TeopeTU4HECKNMMN 3HAHUAMN 06 NCTOPUN Pa3BUTUA I'Ipe,D,CTaBﬂeHVIIZ OCHOBHbIX
€CTeCTBEHHOHay4HbIX N TYMaHNUTaPHbIX Teop|/||7|, 06 ncTonkoBaHUM COOTBETCTBYHIOLWNX OCHOBHbIX
NOHATUIA N 3aKOHOB.

2. DONIXEH yMeTb:

KETPOHHBH
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OpPUNEeHTNPOBaTbCs B XPOHONTOrM4eCKNX N3AMeHEeHNAX cnocoboB MCTONKOBAHWS NPUPOOHbIX NMpoL,eccos
HAYy4HbIM coobLecTBOM COOTBETCTBYHOWNX NCTOPUNHECKINX 3MNOX;

3. DONXEH BnaneThb:
HaBblkaMy PaboTbl C COOTBETCTBYHIOWEA HAYYHOIN 1 TEXHNYECKON NuTepaTypoil.
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

Mcrnonb30oBaTb N n3naratb

- OCHOBHbIE NMONOXEHNA HAayK eCTeCTBEHHOIro  ryMaHMUTapHoOro uukna, cospemeHHom MexXaHnKu,
Teopun anekTpunyectea n MmarHetTuama, TepMoanHamMnKki, KBAHTOBOW MEXaHWKN 1 cneunanbHOn
Teopunnn OTHOCUTENTbHOCTU, XM N 6I/IOJ'IOFI/IVI, MbIWIEHNA N KOMIMNbIOTEPHbIX TEXHONOIMM, pa3BnTuA
yenoseka v umBunmM3auyun.

- 3HaHMsa 06 NCTOPUN Pa3BUTUA ﬂpe,ﬂ,CTaBHeHMM OCHOBHbIX €CTECTBEHHOHAY4HbIX N TYMaHUTAPHbIX
Teop|/||7|, 06 ncTonkoBaHUn COOTBETCTBYHOWMNX OCHOBHbIX NOHATUA N 3aKOHOB.

- XPOHONOIrnO N3MEHEHNA cnocoboB MCTONKOBAHWS NPUPOAHbIX NMpoLeccoB HAay4YHbIM COO6I.L|,eCTBOM
COOTBETCTBYOWNX NCTOPUHECKINX 3MNOX

4. CTpyKTypa u cogepxaHue AUCLUMNINHbI/ Moayns
Ob6was TpynoeMKoCTb AMCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOHHOro KOHTPONS ANCLUMMNAUHDI: 3a4€eT B 8 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst JOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTnyecknn nnaH gUCLUUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c';;ﬁg:;'al (B yacax) TeK\:(';')—'-:Te gi::'PMbl
Moayns MpakTtu-|Na6opa- P

Nexkuuu| yeckue TOPHbIe
3aHATUA paﬁoru

Tema 1. BeegeHue. Npegmer kypca
COBpPEMEHHbIE KOHLenuum
ecTecTBO3HaHus. Mpobnemsl
1 [MonenuposaHus Passutune 8 1
" lectecTBOo3HaHuA. 1.1. Uctopusa
ectectBo3HaHus. 1.2. OCHOBHble
KOHUEeNnTyanbHble peBonioLmmn B
€CTEeCTBO3HaHUMW.

Tema 2. EctecTtBeHHOHay4Has n
rymMmaHutapHble KynbTypbl. Hay4HbIn
meTon. 2.1. MHOroypoBHEBOCTb
Hayku. 2.2. Cneuundouka
€CTEeCTBEHHbIX U T'YMaHUTaPHbIX
Hayk. 2.3. Hay4Hble meToabl n
KpuTepun Hay4HocTh. 2.4. Tunbl
Hay4YHOW pauMOHanNbHOCTN.

HayyHbln noknang

Hay4Hbin noknan

KETPOHHBH
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 3. EcTecTBO3HaHWe 1 Hayka.
3.1. NpeameTt n cneumdmka

3. 8 3 2 1 0
maTematuku. 3.2. SPPEeKTUBHOCTb

MaTemMaTtuku B eCTECTBO3HAHNN.

Tema 4. A3bik HAyKn 1 A3bIK
npuponbl 4.1. Kateropun "Mukpo" un
"Makpo" 4.2. "Nopsnok 13 xaoca" Hay4Hbin noknan
4. 14.3. NoHaTtne cuctemsl 4.4. 8 4 1 2 0
BeckoHeYyHOCTb: NoTeHUWanbHasa un
akTyanbHas 4.5. 3akoHbl HbloTOHA
4.6. Teopema benna

Tema 5. KoHuenTyanbHble
OCHOBaHUA puauku. 5.1. MexaHuka
HbtoToHa. 5.2. Teopus
oTHocuTenbHocTK. 5.3. KBaHTOBas
5. |[MexaHuka. 5.4. NoHATMA "sHeprug" n| 8 5 2 2 0
"aHTponusa". 5.5. CoBpeMeHHas
KOCMOJIOrnsl 1 KOCMOTOHUSA 5.6.
Bpemsa n npoctpaHcteo 5.7. "Obipbl"
B NPOCTPAHCTBE U BPEMEHU

Tema 6. CTPYKTypHbIE YPOBHM
opraHusauuu matepum 6.1.
Ob6bennHsowWas ponb xaoca 6.2.
6. |MIHpopmaumoHHas koHuenuns 8 6 2 2
pa3BuTus cuctem 6.3. OcobeHHOCTH
OnncaHns CNnoXHblX CUCTEM 6.4.
KoHuenTtyanbHaa mogenb passutus

Tema 7. CamoopraHnsaums CnoXHbix
CUCTEM. DBONMIOLUNOHHbIE aCMNeKTbl
NHJPOPMaLIMOHHOIO B3aNMOOENCTBUS
cucTeMmbl co cpenon 7.1. Hay4Hbin noknag
7. |[dnccnnatusHbie CTPYKTYPbI U 8 7 2 1 0
SABNEHNSA camoopraHmsaumm 7.2.
Ycnoeusi BO3HUKHOBEHMS
camoopraHusauun 7.3.
CuHepreTuka.

Tema 8. OBonouns 1 COTBOPEHUE
mupa 8.1. OTpuuaet nm akt
TBOPEHMS 3BoNouUnio? 8.2.
818 8 | 8 | f 1| 0
03MOXHble anbTepHaTUBbI
napsuHu3amy 8.3. JloxHas
anbTepHaTnBa 3BOSIOLNOHN3MY

Tema 9. XviMmnyeckne KoHUenuuu. TectnposaHve

9 9.1. Cneuundouka XMMmM4eCckoro 8 9 1 5 0 Hay4Hbin noknag
" [3HaHuS. 9.2. CTpoeHne XMMn4eckmx

BELECTB U UX B3aUMOLENCTBUE.

Hay4Hbih noknang,

TectupoBaHue
HayyHbln noknag

TecTnposaHue
0 HayyHbin noknan

Hay4Hbin goknan

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY
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Paspen
ducumnnuHbl/
Monayns

CemecTp

Henens

Buabl un yachol
ay,aMTOpHOM paboThbl,
MX TPYAOEMKOCTb

(B yacax)

cemecTpal

Nexkuun

MpakTn-
yeckue
3aHATUA

Na6opa-
TOpPHble
paboTbl

Tekywiune coopmbl
KOHTpONA

10.

Tema 10. Buonoruyeckue
kKoHuenummn. 10.1. NpouncxoxaeHune
Xun3Hu. 10.2 Cneundouka Xnsoro un
ero MHoroobpasve. 10.3. [eHHble 1
KNeTo4YHble MexaHn3mbl. 10.4.
Buvonorusa noeseneHus.

10

TectupoBaHue
Hay4Hbih noknag

11.

Tema 11. MbiwneHne. Mosr v
komnbtoTep 11.1. lNnupammoa A3bikos
11.2. [porpamMmmmncTckue aHanorum
11.3. OBe norukn 11.4. Kak
ncumcnatb ngen? 11.5. Moar n
komnbtoTep 11.6. Buokomnblotep
11.6.1. OBONOUMOHHOE
monenuposaHue 11.6.2. HeipoHHble
cetn n HerpokomnbioTep 11.6.3.
"HTennekTyanbHble n30bpeteHns"
6uonornyeckoi asontoummn 11.7.
"BupTtyanbHas peanbHoCTb"

11

Hay4Hbin noknan

12.

Tema 12. buocdpepa, Hoocgepa n
umsmnusaums 12.1. dunocodpckne
noaxoAbl K eCTecTBo3HaHuo 12.2.
OCHOBHbIE NMONOXEHMUS YH4EHUS O
Hoocdpepe. EanHcTBo Brocchepbl 1
yenoseka 12.3. Hayka kak OCHOBHOW
goakTop Hoocpepbl 12.4. 3anayum no
co3ngaHuio Hoocgoepsbl 12.5.
MNepexon 6uocdepbl B HOOCHEPY:
MNPOrHO3 1 peanbHOCTb

12

HayyHbln noknag

13.

Tema 13. OBONOUMOHHASA MeanLMHA.
["'epoHTONOrMS 1 3BONIOLNOHHAS
6uonorus 13.1. beccmepTne. 13.2.
Ocobb - nHamBMA ? NMYHOCTb. 13.3.
Yrto Takoe cMepTb? 13.4. Kak
BbIrNAauT cMeptb? 13.5. MH1Mas
cMepTb. 13.6. "CBeT B KOHUE

TyHHensa".

13

Hay4Hbin goknan
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 14.
OBOJIOLMOHHO-reHeTnyeckas
KOHLenumnsa nponucxXoXaeHus aTUku.
14.1. C 4yero Ha4YMHaeTcs YenoBek n
4yenoBeyHocTb? 14.2. ITuka Kak
NPOAYKT ECTECTBEHHOr0 oTHOpPA.
14.3. NpomncxoxaeHne HeEKOTopPbIX
oTpuuaTtenbHbIX 3CTETUYECKUX
amounii. 14.4. EctecTBeHHbI 0T6OP
14.|H@ SMOLMM 3aWNTBI CTAPOCTW. 14.5.
‘|FpynnoBoit ecTecTBeHHbI 0TOOP Ha
Xaxgy nosHaHus. 14.6.
CoumanbHblii 0TOOP 1 NOPOXAAEMbIE
M UCKaXEHHble NpeacTaBneHns oo
aTn4eckom npupoae 4yenoseka. 14.7.
O HeKOoTOpbIX TEHOEHUMNAX K
OTPEYEHUIO OT 3TUYECKMX HOPM.
14.8. [NpecTynHOCTb Maccosas v
NHOMBMOyaNbHas, ee reHeTuka.

Hay4Hbih noknang

Tema . IToroeast popma KOHTPONS 8 0 0 0 Saqet

NToro 20 20 0

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. BeepgeHue. Mpenmer Kypca coBpeMeHHble KOHLLenuumu ectectBo3HaHus. Mpo6nemsl
mMonenupoBaHus Pa3Butue ectectBo3HaHus. 1.1. Uctopus ectecTBo3HaHus. 1.2. OCHOBHbIe
KOHLenTyasNbHble PEBOJIIOLMKN B eCTECTBO3HAHUW.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

MpenoMeT Kypca CoOBPeEMEHHbIE KOHLEMNLUMN eCTECTBO3HAHMS. 3HaHNs 06 okpyxatoLwer cpeae,
nocTynkax noaen n Boobpaxaembix obbekTax. [MocTpoeHne Mogenu nly4aembix 06 BHEKTOB, SBNEHWIA
1 npoueccos. PassuTtue 4yenoseyecTsa N NU3MEHEHVE UM OKpyXatowen cpedpl. ctopus
ectecTBO3HaHUSA. OCHOBHbIE KOHLUENTYyaNbHbIE PEBOMIOLMM B ECTECTBO3HAHMUMN.

npaktnyeckoe 3aHsitne (1 yaca(os)):
1.1. UcTtopung ectectBo3HaHus. 1.2. OCHOBHblE KOHLENTyanbHble PEBOMOLNN B €CTECTBO3HAHUN

Tema 2. EcTecTBeHHOHay4YHasi U rymaHuUTapHble KynbTypbl. HayuyHbin metoa,. 2.1.
MHoroypoBHeBOCTb Hayku. 2.2. Cneuundouka ecTeCTBEHHbIX U F'YMaHMTapHbIX HaykK. 2.3.
HayuHble MeTOObl M KPUTEPUU HAYYHOCTU. 2.4. TUNbI HAYYHOW paLOHaNbHOCTW.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

EcTtecTtBeHHOHay4YHas 1 rymaHuTapHblie KynbTypbl. Hay4Hbii MeToA. [1oHATME HayKW, KaK BEPLIUHBI
3HaHui. Hay4yHble OCHOBaHWS €CTEeCTBO3HaHMSA U r'yMaHUTapucTukn. MHOroyposHeBOCTb 1
CNeungUYHOCTb N'YMaHUTaPHbIX Y €CTECTBEHHbIX HAyK B 3aBMCMMOCTM OT M3y4aeMoro 06bekTa,
AABNEHNS, Npouecca; OT Bbi3bIBAEMbIX MM HYBCTB U MbICNEN, OT DOPMYNNPYEMbIX B pe3ynbTaTe
BbICKa3blBaHWIA. TpU YPOBHSA MHOrOMEPHOCTU N'YMaHUTAPHbIX M €CTECTBEHHbIX HayK: rnepuenTyanbHoe
(4yBCTBEHHOE), KOTHUTMBHOE (MbICIUTENIbHOE) M NIMHIBUCTUYECKOE (513blkoBOE). HayyHble MeTobl 1
KpUTepun B €CTECTBO3HAHMUM U r'YMaHUTapUCTUKE. IMMNPUYECKME N TEOPETUHECKME YPOBHN 3HAHWIA.
B3anmMonononHaemMocTb, eOUHOCTb Y Pa3BUTUE NYMaHUTAPHbIX N €CTECTBEHHO-HAY4YHbIX 3HAHUN.

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY
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npaKkTundeckoe 3aHsitne (2 yaca(os)):

2.1. MHoroypoBHeBOCTb Hayku. 2.2. Crneundonka eCTeCTBEHHbIX 1 FyMaHUTapHbIX Hayk. 2.3.
Hay4Hble MeToabl 1 KpUTEPUUN HAYHHOCTU. 2.4. Tunbl HAY4HOR pauMOHaNbHOCTH

Tema 3. EcTtectBO3HaHMe U HayKa. 3.1. [lpeaMeT n cneuncpmka matemaTuku. 3.2.
AdochekTUBHOCTL MaTeMaTUKN B €CTECTBO3HaHUW.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

I'IpeﬂmeT N cneumdomnka maTteMaTuku. KOHCprKTbI N aKCNOMblI. Onpe,ueneHme HepT
ynopsan0o4eHHOCTN Npn N3y4eHnmn BOO6pa)KaeMbIX CTPYKTYpP. CWHTaKCMYHOCTb MaTeMaTUYECKUNX
3HaHuin. CnHTaKcm4eckast 0bWHOCTb ECTECTBO3HAHNS U MaTEMaUKMN. SCpCpeKTVIBHOCTb
MaremMatTn4eckoro MHCTpyMeHTapums B ryMaHMTapucTuke N eCTeCTtBo3HaHUN. Ponb
popmanbHO-CUMBONYECKUX 3anucen B MatemaTuke n eCTeCTBO3HaHUW.

npaktTudeckoe 3aHsitne (1 yaca(os)):
3.1. MNpeameT n cneundomka matematukin. 3.2. IPAEKTUBHOCTb MATEMATMKN B €CTECTBO3HAHUN.

Tema 4. {3bIK HayKn U A3bIK Npupoabl 4.1. Kateropuu "MuKpo” un "makpo' 4.2. "lMopanok n3
xaoca" 4.3. lNoHsaTne cucrtembl 4.4. BeCcKoOHeYHOCTb: NOTeHUManbHas U aKktyanbHas 4.5.
3akoHbl HbloTOHa 4.6. Teopema benna

neKkuunoHHoe 3aHsitne (1 yaca(os)):

SA3bIKk Hayku 1 A3bik npupoabl Kateropum "Mukpo" n "Makpo". PaamepHOCTb npocTpaHcTea
yenoseka. Mukpo-, makpo- n merammp. CoBpeMeHHOe npencTasneHne 06 NCTopun YenoBevecTsa.
BosHukHOBeHMe nopsaka uad xaoca. [NoHaTtue cuctemsl. [pocTenwas mexaHmyeckas cucrema.
CocTaBHble aneMeHTbl cucteMmbl. MoHsaTne beckoHeyHocTw. MNapapoke 3eHoHa. OTanyne
NnoTeHUManbHon 6ecKOHEeYHOCTM OT akTyanbHoi. MpocTpaHcTBo 1 BpeMs. Teopema benna. 3akoHbl
HbioToHa. dopmanmsauns a3bika Nnpmupoabl.

npakTnyeckoe 3aHsitne (2 4aca(os)):
4.5. 3akoHbl HbtoToHa 4.6. Teopema benna

Tema 5. KoHuenTyanbHble ocHOBaHUs1 bu3uku. 5.1. MexaHnka HbloToHa. 5.2. Teopus
oTHocuTenbHocTU. 5.3. KBaHTOBasi MexaHuka. 5.4. NoHaTna "saHeprusa" un "sHtponusa'". 5.5.
CoBpeMeHHasi KOCMOOrns 1 KocMoroHus 5.6. Bpemsi n npoctpaHcTteo 5.7. " Obipbl™ B
NPOCTpPaHCTBE U BPEMEHU

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

dusmnyeckas kaptuHa mupa. KoHuentyanbHble 0CHOBaHUS ousnkn. MNpeamer MexaHukm n ee
ctaHoBneHne. OCHOBHbIE 3aKOHbI MexaHWkn HbtoToHa. OnTrka 1 anekTpoMarHetTuaMm. NoHATnS
"aHeprnsa" n "aHTponns". CTpykTypa COBpeMeHHOM hmn3nkun. Knaccnyeckas n KBaHTOBbIE MEXAHUKM.
Bpems n npoctpaHcTBo. [oHATME OTHOCUTENBHOCTM, Npeobpa3oBaHns Manunes n JlopeHua.
CneuvanbHas n obwas Teopmm oTHocUTeNbHOCTU. OCHOBHbIE KOCMONornyeckne paktbl. OTKPbITMS
COBpPEMEHHOI acTpOHOMMU. TeMHas Macca, TeMHas aHeprus, "Obipbl" B NPOCTPAHCTBE N BPEMEHN.

npakTnyeckoe 3aHsitne (2 4aca(os)):

5.5. CoBpeMeHHas kocMonoruns u KocMoroHus 5.6. Bpems n npoctpaHcTso 5.7. "Obipbl" B
NPOCTPaHCTBE N BPEMEHN

Tema 6. CTPYKTypHbie YPOBHM OpraHu3sauum matepum 6.1. O6beauHsoWw,as ponb xaoca 6.2.

WHdbopMaLMOHHasa KoHLUenuus pas3sutus cuctem 6.3. Oco6eHHOCTU onnucaHusi CNOXHbIX
cuctem 6.4. KoHuenTyanbHas Mogenb pa3BuTUsS

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

CTpyKTypHblEe YPOBHM OpraHndaumm matepun. Nopsaaok 1 xaoc. Teopus xaoca n Teopus katactpod.
OBONOLUNSA CUCTEM U MHAOOPMALIMOHHAA KOHLUENUMS pasBuTus cucteM. NoHaTne cuctemsol, ee
CTPYKTypa 1 PyHKUMNOHANbHbIE 3NeMeHThI. [pocTbie U CNOoXHblE cucTeMbl. CUCTEMBbI C 0OpaTHOA
CBA3bIO N KOHUENTYyanbHas MO4eNb Pa3BUBAOLWMXCHA CUCTEM.

npakTnyeckoe 3aHsitne (2 4aca(os)):
6.3. OCOBEHHOCTUN ONMUCaHNS CNOXHbIX cucTeM 6.4. KoHuenTyanbHas Moaenb pa3BuTns

Tema 7. CamoopraHu3aumsi CNIOXHbIX CUCTEM. DBO/OLMOHHBbIE acneKTbl MHGPOPMaLLMOHHOIO
B3aMMO,0eMCTBUS CUCTEMbI CO cpenon 7.1. [luccunatmBHbie CTPYKTYPbl U iIBIEHUS
camoopraHusauum 7.2. YCnoBusi BO3HUKHOBEHUSI camoopraHu3auum 7.3. CuHepreTuka.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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NeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

CamoopraHmnsauust CnoxHbix cucteM. Baaumoaeicteue cuctemMbl co cpenoin. KoHcepBaTuBHbIE U
omccunaTuBHble cUcTeEMbl. B3auMocBA3b BELWECTBA, SHEPTUN 1 MHGDOPMALIMM B peasibHbIX CUCTEMAX.
OBONIOUMOHHBIE aCMeKTbl MH(POPMALMOHHOIO B3aMMOLENCTBMS CUCTEMbI CO CPELON. Xaoc n
camoopraHunsauus. YCcnoBms BOSHMKHOBEHMS camoopraHmaaumm. CuHepreTtuka.

npakTudeckoe 3aHsitne (1 yaca(os)):

7.1. dnccunatmBHbie CTPYKTYPbI U IBNEHNS camoopraHusaumm 7.2. YCrnosns BO3HUKHOBEHNS
camoopraHnzauum 7.3. CuHepreTuka

Tema 8. dBontoumsa u corsopeHne mupa 8.1. OTpuLaeT M aKT TBOPEHUs 3BonoLMI0? 8.2.
Bo3MoXHble anbTepHaTuBbl gapsuHu3my 8.3. JloxHas anbTepHaTuBa 3BO/IOLLUOHU3MY

nekumoHHoe 3aHsitne (1 yaca(os)):

OBoNOUMA 1 CTpena BpeMeHN. DBONOLMS BCENEHHON N KOCMONOrnyeckas ctpena BpeMeHun. AKT
TBOpPEHUS 1 aBontoumst mmpa. KoHuenuus 60nbluoro B3pbiBa. AHTPOMHbIA MPUHUMUM B KOCMOMTOTUN.
KocMuueckunin xapaktep nNpoLeccoB pasBuTus XusHu. LInknbl n putmbl Xnsoin npupoabi.
lMnaHeTapHble NPeanoChINKN 3apPOXOEHNS U PA3BUTUS XN3HWN. KOHUENUNN BO3HUKHOBEHNS XU3HM
Ha 3emne. AnbTepHaTuBebl [JapBuHN3My. OBOMOLMOHHASA TEOPUS 3aPOXAEHMSA N PA3BUTUSA XNU3HU HA
3emne.

npakTudeckoe 3aHsitne (1 yaca(os)):

8.1. OTpuuaert nu akT TBOpeHUs asonoumnio? 8.2. Bo3MoXHble anbTepHaTuBbl 4apBuHU3My 8.3.
INNoxHas anbTepHaTnBa 9BONOLNOHN3MY

Tema 9. Xumuueckue KoHuenuuu. 9.1. Cneundcuka xmmmyeckoro 3HaHus. 9.2. CtpoeHue
XUMMYECKUX BeLLLeCTB U UX B3aMMOOencTeue.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

OBONIOUMOHHBIE UAEN B XuMuK - "npeaduonorun” n buoxmmmmn. Xmmms n npobnemol bruoreHesa.
XuMnyeckre KoHuenuun. XMMmn4Yeckre BeLecTBa - COCTaBNsoWmMe 0CHOBbI XUBbIX cnucteM. OT6op
NPMPOLOIA WEeCTN OpraHoreHoB B OCHOBY BrocmcteM. MHoroobpasne Katanmtuyeckmnx npoLeccos B
XuBoW npupoae. Katanns n nosblweHne akTMBHOCTA U CENEKTUBHOCTU KaTannTUYeCcKnx rpynn.

npaktnyeckoe 3aHsitne (2 4aca(os)):
9.1. Cneuundouka XmMm4eckoro 3HaHng. 9.2. CTpoeHme XMMMYECKUX BELWECTB 1 UX B3aMOLENCTBME

Tema 10. Buonornyeckume koHuenuuu. 10.1. NMpoucxoxaeHue xnsuu. 10.2 Cneuncpuka
XWBOro n ero MHoroo6pasue. 10.3. F'eHHble U K/1eTo4YHble MexaHu3mbl. 10.4. Buonorus
noeeneHus.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

Buonoruyeckas ctpena BpeMeHu 1 NponCxXoXaeHune XnsHu. bruonornyeckne KoHuenuumn.
NHopopmaumnoHHbIi 06MeH 1 camMoopraHn3aums B XuBbIX cuctemax. 4 atana 6uoXMMMYeCcKonm
9BOMIOLMNN: CUHTE3 HN3KOMOSEKYNSPHbBIX OPraHNYeCcKunii coeanHeHnin, obpasoBaHe N3 MOHOMEPOB
BbICOKOMONEKYNSAPHbIX 6€NKOBbIX COeANHEHNIA, BOBHUKHOBEHNE NPOTOOMOHTOB, BO3HUKHOBEHMWE
npocTenwmnx knetok. 'vmnotesa OnapuHa A.W. 0 koauepBaTUBHOWM CTaanN PasBUTUS XUSHW.
dopMMpoBaHUE OTAENbHbIX OPraHn3MoB. Bocnpona3BoacTBo Xn3Hu n buonornyeckas 3Bontouns Ha
MONEKYNSPHO-TEHETUYECKOM YPOBHE. [ €HHble 1 KNeTo4YHble MexaHn3Mbl. Cneunduka XnsHm n eé
MHOroobpaswve. 3tanbl 3BONOLMM XMBOro Mupa 3emnn. buonormsa noseneHns, oT6op XMIHECTONKIMX
ocobeit 1 nonynsumnia.

npaktnyeckoe 3aHsitne (1 4aca(os)):

10.1. NMpowncxoxaeHune xunsHun. 10.2 Cneundomka XmBoro n ero mHoroobpaaue. 10.3. [eHHble n
KneTo4Hble MexaHnsmbl. 10.4. Buonorusa noeeneHus.

Tema 11. MbiuneHue. Mo3r u komnbtotep 11.1. NMupamnpa a3bikos 11.2. NMporpaMmucTckue
aHanoruu 11.3. OBe norukm 11.4. Kak ucuucnatb ugen? 11.5. Mo3sr n komnbtotep 11.6.
BuokomMnbiotep 11.6.1. dBontouMmoHHoe MoaenuposaHue 11.6.2. HenpoHHblie ceTn u
Henpokomnbiotep 11.6.3. "UHTEennekTyanbHble M306peTeHNs" BUONOrMYyecKon 3BONLMN
11.7. "BupTyanbHas peanbHOCTb"

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

KTPOHHEBH
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MbiwneHune. Ponb g3bika B MbllwneHuun. Nupammaa a3bikos. Moar n komnbtotep. MNporpamMmmucTckmne
aHanoruu. [1se noruvku. O6obweHne n getannsaums. MNMoHaTUS n nagen. Micumcnenne noen.
BrokomnbloTep. OBonOUMOHHOE MoaenpoBaHue. "MIHTennektyanbHble n3obpeTteHmns"”
6uonornyeckor asontounn. HelmpokoMnbioTep U HeMpOHHbIE ceTn. Co3aaHme NCKYCCTBEHHOIO
nHtennekta. Mynbtumeama v "BnpTyanbHas peanbHOCTb".

npaktnyeckoe 3aHsitne (1 4aca(os)):

11.1. Nupamnpa a3bikos 11.2. MNporpammucTtckne aHanormum 11.3. e norukm 11.4. Kak ncuncnatb
ngen? 11.5. Moar n komnbtotep 11.6. Briokomnbiotep 11.6.1. OBONOLMOHHOE MOLAENNPOBAHME
11.6.2. HellpoHHble ceTn n HelipokomnbioTep 11.6.3. "VIHTennekTyanbHble n3obpeteHns"
6uonornyeckoni asontoumn 11.7. "BupTtyanbHas peanbHocTb"

Tema 12. Buocdpepa, Hoocdepa 1 uusunusaumsa 12.1. dunocodpckue noaxoabl K
ecTecTBO3HaHMIO 12.2. OCHOBHbIE NONOXEHUs y4eHus o Hooccpepe. EonHcTBO GUocoepbl
yenoseka 12.3. Hayka kak ocHOBHOWM cpakTop Hooccpepbl 12.4. 3agaum No co3naaHulo
Hoocdpepbl 12.5. Mepexon 6uocdchepbl B Hooccepy: NPOrHO3 U peanbHOCTb

neKkuunoHHoe 3aHsitne (1 yaca(os)):

Brocopepa, Hoocepa 1 umBnnnzaums. IameHeHve xapaktepa OTHOWEHWIA YenoBeka u brocgepb!.
CoBpeMeHHble Npobnembl aHTponoreHesa. EnMHCTBO GBrocdepbl 1 YenoBeka. YyeHue o Hoocdepe.
Hayka kak 0CHOBHOW (hakTop Hoocdoepbl. 3afayn co3gaHus Hoocdepsbl. [PorHo3 u peanbHOCTb
nepexona buocdepsl B Hoocdepy. MNoHATUE UMBUNN3ALIMKN 1 ee XapaKTePUCTMKN. HenoBe4ecTBo U
3awmTa oKpyxarowen cpeibl. IKONOrns.

npaktnyeckoe 3aHsitne (2 4aca(os)):

12.1. dunocodockme noaxonbl K ectectBo3HaHMo 12.2. OCHOBHbIE NONOXEHNS YYEHNS O HOOChepe.
EnunHcTBO BUocoepsbl 1 Yenoseka 12.3. Hayka kak 0CHOBHOI dpakTop Hoocdoepbl 12.4. 3anaym no
co3uaaHuo Hoocgoepbl 12.5. MNepexon 6uocdepbl B HOOCHEPY: NPOrHO3 U peasnbHOCTb

Tema 13. OBONOLUOHHASA MeauLUMHa. FepoHTONOrNS N 3BONKOLIMOHHas 6uonorus 13.1.
Beccmeptue. 13.2. Ocobb - HaMBKUA, ? nMuHoCTb. 13.3. YTto Takoe cmepTb? 13.4. Kak
BbIrnaauT cmeptb? 13.5. MHUMas cmepTb. 13.6. "CBeT B KOHLe TYHHens".

nekumnoHHoe 3aHsitTne (1 yaca(os)):

VcTtopus aHatommnm Yyenoseka 1 MeguumHbl. CoBpeMeHHas megnunHa. ['epoHTonorus u
9BONMOUMOHHAsA brnoxmmms Yyenoseka. Ocobb, MHAMBUA, NNYHOCTb. MoHATME CMEPTU 1 BeccMepTus.
MpwusHakm cmepTn BO3. MHumas cmeptb. BonesHn yenoseka. KnnuHnyeckas cmeptb 1 "CBeT B
KOHUe TyHHens". COBpeMeHHbIe nccneaoBaHns B obnactn 60pbbbl ¢ 60ne3HAMN.

npaktudeckoe 3aHsitne (1 yaca(os)):

13.1. Beccmeptue. 13.2. Ocobb - MHAMBMA / nuyHoCcTb. 13.3. Y10 Takoe cmepTb? 13.4. Kak
BbIrNaauT cMepTtb? 13.5. MH1Mas cmepTb. 13.6. "CBeT B KOHUE TyHHens"

Tema 14. 3BONIOLUOHHO-reHeTUYECKas KOHLLeNuunsa npomcxoxaeHnsa atuku. 14.1. C uero
HauyMHaeTCs YenoBek U 4eNOBeYHOCTb? 14.2. ATUKa KaK NPOAYKT ecTeCTBeHHOro oréopa. 14.3.
lNMpoucxoxnaeHne HeKOTOPbIX OTpULLATeNIbHbIX 3CTETUYECKUX 3IMOLUNA. 14.4. EcTeCTBEHHbIN
oTOOp Ha aMOLUM 3aLLnTbl cTapocTu. 14.5. FpynNoBow ecTeCTBEHHbIA OTOOP Ha XaxXxay
no3HaHus. 14.6. CoumanbHbI OT60P U NOPOXAAEMble UM UCKaXEeHHble NpeacTaBneHus 06
3aTU4Yeckom npupoae yenoseka. 14.7. O HEKOTOPbIX TEHAEHLUMAX K OTPEYEHUIO OT 3TUYECKUX
HopM. 14.8. lpecTynHOCTb MaccoBasi U MUHOMBUAYaNnbHasi, ee reHeTuKa.

NeKunoHHoe 3aHsitne (1 yaca(os)):

OBOJMIOLUMOHHO-TeHeTUYEeCKas KOHUENUNs NPOUCXOXAEHNS 3TUKN. HYenoBek 1 4enoBe4YHOCTb. ITUKA,
NPONCXOXAEHME 3CTETUYECKMX IMOLMIA. ECTeCTBEHHBI 0TOOP Ha SMOLIMM 3alNTBI CTAPOCTM U Ha
Xaxay nosHaHus. CoumanbHbii 0TOOP U NCKaXeHHblE NpeacTaBneHns 0b aT4Yeckon npupoae
yenoseka. HekoTopbIX TEHOEHUMM K OTPEYEHMIO OT 3TUYECKMX HOPM. [1pecTynHOCTb MaccoBas v
NHOMBMOyanbHas, ee reHeTuka.

npaktnyeckoe 3aHsitne (1 yaca(os)):

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
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14.1. C yero Ha4ynMHaeTCs YenoBeK N YeNoBEeYHOCTb? 14.2. OTuka Kak NpoaykKT eCTEeCTBEHHOro
oTbopa. 14.3. [MponcxoxaeHne HEKOTOPbIX OTPMLATENbHBIX 3CTETUYECKMX AMOLMA. 14.4.
EcTecTBeHHbIn 0TOOP Ha aMoLMM 3awWwnTbl cTapocTh. 14.5. 'pynnoBoi ecTecTBEHHbIA 0TOOpP Ha

Xaxgy nosHaHus. 14.6. CoumanbHblii 0TOOP 1M NOPOXAAEMbIE UM UCKAXEHHbIE NpeacTaBneHns 0b
aTmyeckon npupoae Yenoseka. 14.7. O HEKOTOPbIX TEHOAEHUNSAX K OTPEYEHMUIO OT 3TUYECKMX HOPM.
14.8. [NpecTynHOCTb MaccoBas u NHAMBMOyanbHas, ee reHeTuka.

4.3 CTpyKTypa u copepxaHue caMOCTOATE/IbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Paspen
OVUCLMM/INHbI

Ce-
MecTp

Hene-
nq
ceme
cTpa

Buabi
caMoOCTOSsITEe/IbHOMN
paborbl
CTYOEHTOB

Tpyno-
eMKOCTb
(B
yacax)

dDopmbl
KOHTpOns
caMoCTo-
SAATeNbHOMN

paboTbl

Tema 1.
BeeneHwe.
[MpenMeT kypca
COBPEMEHHbIE
KoHUenuunmn
€CTECTBO3HAaHMA.
Mpobnembl
MOOEeNMpoBaHns
" |Passutune
€CTECTBO3HAHMA.
1.1. UcTtopus
€CTECTBO3HAHMA.
1.2. OCHOBHblE
KOHLEeNTyanbHble
pesoniounmn B
€CTECTBO3HAHMNN.

NOAroTOBKa K Hay4HOMY AoKnamy

Hay4Hbin
noknag

Tema 2.
EcTtecTBeHHOHay4H
N ryMaHuTapHble
KynbTypbl.
Hay4Hbin meToa.
2.1.
MHOroypoBHEBOCTH
Hayku. 2.2.

. |Cneumndcouka
€CTECTBEHHbIX 1
ryMaHuTapHbIX
Hayk. 2.3.
Hay4Hble meToapl
n KpuTEpPUM
Hay4HocTu. 2.4.
Tunbl Hay4YHON
paunoHanbHOCTH.

as

NOAroTOBKa K HAy4YHOMY OOKNamy

Hay4yHbI
noknag

Tema 3.
EcTtectBO3HaHWE 1
Hayka. 3.1.
Mpeomert un

. |cneundomnka
maTtemartukun. 3.2.
O PEeKTNBHOCTb
maremaTtukin B

eCTeCTBO3HaHUN.

NOAroTOBKA K Hay4HOMY Aoknany

Hay4Hbin
noknan
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Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
ns«
ceme
cTpa

Buaobi
CaMOCTOSITe/IbHOWN
paborbl
CTyOEeHTOB

Tpyno-
€MKOCTb
(B
yacax)

dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

Tema 4. 93bIk
HayKn 1 A3blK
npuponbl 4.1.
KaTeropun
"MUKpPO" 1 "Makpo"
4.2. "Mopsanok na
xaoca" 4.3.

. [MoHsiTMe cncrembl
4.4.
BeckoHe4yHOCTb:
noTeHumanbHas un
akTyanbHas 4.5.
3akoHbl HbioTOHA
4.6. Teopema
benna

NOAroTOBKa K HAy4YHOMY OOKNamy

Hay4yHbI
noknag

Tema 5.
KoHuenTyanbHble
OCHOBaHus
donaukun. 5.1.
MexaHuka
HbtoToHa. 5.2.
Teopus
OTHOCUTENbHOCTN.
5.3. KBaHTOBas
MexaHuka. 5.4.

. |[MNoHaTus
"aHeprusa" n
"sHTpOonuna". 5.5.
CoBpemeHHas
KOCMONormns un
KOCMOroHus 5.6.
Bpems 1
NPOCTPaHCTBO 5.7.
"[bipbl" B
NPOCTPaHCTBE U
BPEMEHU

NOAroTOBKa K HAy4YHOMY OOKNamy

Hay4yHbI
noknag

noaorotoeka K TeCtTMpoBaHuIo

Tectu-
poBa-
HUne

Tema 6.
CTpyKTypHbIE
YPOBHMU
opraHusauuu
marepun 6.1.
Ob6beauHsiowas
ponb xaoca 6.2.
NHdpopmaumoHHas
" [KoHuenuuns
pPasBUTUS CUCTEM
6.3. OcobeHHOCTH
onuncaHus
CNOXHbIX CUCTEM
6.4.
KoHuenTyanbHas
MOZenb pa3BUTUS

NOAroTOBKa K HAy4YHOMY OOKnamy

Hay4yHbin
noknag

noaorotoeka K TeCtTMpoBaHuIo

Tectu-
poBa-
HUne
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dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

Hepe- Buabi Tpyno-

N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKOCTb
AVNCLUMN/INHDI mMecTp| ceme paborbl (B

cTpa CTYAEHTOB yacax)

Tema 7.
CamoopraHnzauus
CNOXHbIX CUCTEM.
OBONOLMOHHbIE
acnekThbl
nHpopmMaLoHHorg
B3aMMOLENCTBUS
i ggggeoh%b;:ﬁ . , NoAroToBKa K Hay4HOMy Ooknany ) HayuHolin
" |dncemnaTuBHbIe noknan
CTPYKTYpbl 1
SABNEHUNS
camoopraHmsauum
7.2. Ycnosus
BO3HNKHOBEHMNS
camoopraHmsauum
7.3. CuHepreTuka.

Tema 8.
oBsonoumns n
COTBOpPEHME MUpa
8.1. OTpuuaet nun
o g:;;z?_&%'ggz o o NOAroToBKa K Hay4HOMY Ooknany ) HayuHbilit
" |BO3MOXHbIE noknan
anbTepHaTuBbl
JapsuHN3My 8.3.
JloxHas
anbTepHaTvea
5BOSMOLUNOHN3MY

Tema 9.
Xummnyeckune NOAroTOBKA K HAy4HOMY goknany
KoHuenuun. 9.1.
Cneumndovka
XUMUYECKOro
3HaHus. 9.2.
CtpoeHne NOAroTOBKA K TECTUPOBAHUIO Tectn-
XUMUNYECKUX 1 poBa-
BewecTB N UX Hue
B3aMMOOENCTBME.

5 Hay4HbI
noknag

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
ns«
ceme
cTpa

Buaobi
CaMOCTOSITe/IbHOWN
paborbl
CTyOEeHTOB

Tpyno-
€MKOCTb
(B
yacax)

dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

10.

Tema 10.
Buonornyeckune
kKoHuenuun. 10.1.
MNpoucxoxaoeHue
Xn3Hum. 10.2
Cneumndovka
XXVBOrO 1 ero
MHOroobpasuwe.
10.3. [eHHble K
KNeTo4YHble
mMexaHunambl. 10.4.
Bronorus
noBeOeHus.

10

NOAroTOBKa K HAy4YHOMY OOKNamy

Hay4yHbI
noknag

11.

Tema 11.
Mbiwnenne. Moar
N KOMMblOTEP
11.1. Nupamnpa
a3blkoB 11.2.
[MporpammucTckmne
aHanormn 11.3.
IBe norukm 11.4.
Kak ncumcnatb
noen? 11.5. Moar
N KOMMblOTEP
11.6.
BuokomnbioTep
11.6.1.
OBONOLMOHHOE
MoOennpoBaHue
11.6.2.
HelpoHHble ceTu
n
HEeNpPOoKOMMbOTEP
11.6.3.
"MIHTennekTyanbHbI
n3obpeTteHns"
6uonormnyeckom
asontouunn 11.7.
"BupTtyanbHas
peanbHOCTbL"

e

11

noaorotoeka K Hay4HoOMy goknany

Hay4HbI
noknan
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Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
ns«
ceme
cTpa

Buaobi
CaMOCTOSITe/IbHOWN
paborbl
CTyOEeHTOB

Tpyno-
€MKOCTb
(B
yacax)

dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

12.

Tema 12.
Buocdepa,
Hoocpepa u
UMBMNM3aLns
12.1.
dunocogockme
noaxoabl K
€CTEeCTBO3HaHUIO
12.2. OCHOBHble
NnonoXxeHus
y4eHus o
Hoocepe.
EaonHcTBO
6rocgoepbl 1
yenoseka 12.3.
Hayka kak
OCHOBHOW (pakTop
Hoocdoepbl 12.4.
3apaym no
co3naaHuio
Hoocdoepbl 12.5.
Mepexon
6rocgepsbl B
Hoocdhepy:
NPOrHo3 u
peanbHOCTb

12

NOAroTOBKa K HAy4YHOMY OOKNamy

Hay4yHbIA
noknag

noaorotoeka K TeCTnpoBaHuIo

Tectu-
poBa-
Hune

13.

Tema 13.
OBONOLMOHHASA
mMeauumHa.
["epoHTONOrNSA "
9BOMOLMOHHASA
6uonorns 13.1.
Beccmeptume. 13.2.
Ocobb - nHomMBMA
? nnyHocTb. 13.3.
Y70 Takoe
cmepTb? 13.4. Kak
BbIFNSONT CMEPTb?
13.5. MHumas
cmepTb. 13.6.
"CBeT B KOHLEe
TyHHens".

13

noaorotoeka K Hay4HoOMy goknany

HayyHbin
noknan
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dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

Hepe- Buabi Tpyno-

N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKOCTb
AVNCLUMN/INHDI mMecTp| ceme paborbl (B

cTpa CTYAEHTOB yacax)

Tema 14.
OBONIOLMOHHO-TeHeTUYeKas
KOoHLenuuns
NPONCXOXAEHNS
aTnKn. 14.1. C
4yero HaymHaeTcs
4yenosek n
4enoBEeYHOCTb?
14.2. 3Tnka Kak
npoayKT
€CTeCTBEHHOro
otbopa. 14.3.
MNpoucxoxaneHue
HEKOTOPbIX
oTpuLaTeNbHbIX
9CTETUYECKUNX
aMmouun. 14 .4.
EcTecTBeHHbI
oTOOp Ha amMoLuK
3aWmnTbl CTApOCTMW.
" 145 prnno%oﬂ . " NOAroToBKa K Hay4HOMY Joknagy ) HayuHolin
€CTeCTBEHHbIN goknan
0oTOOp Ha Xaxay
rnosHaHus. 14.6.
CouuvanbHbini
oT60p 1
nopoxaaemble nMm
NCKaXeHHble
npencTasneHms
006 3Tn4YeckKo
npupoae
yenoseka. 14.7. O
HEKOTOPbIX
TEHOEHUMAX K
OTPEYEHMIO OT
3TNYECKUNX HOPM.
14.8.
MpecTynHOCTb
maccoBas u
NHONBMOYyanbHas,
ee reHeTuka.

NTtoro 32

5. O6bpa3oBarenbHble TEXHONOIUU, BK/IHOYAA MHTEPaAKTUBHbIE POpPMbl 06yUYeHUs

PeKOMeHﬂ,yeMble o6pa303aTeanb|e TEXHONIOMNN: NEKUNOHHbIE 3aHATUA, NPakKTUHeCKne ayanTopHble
3aHATUA, CaAMOCTOATE/IbHAA pa60Ta CTyLEHTOB.

Mpw NpoBeaeHN 3aHATUIA PEKOMEHOYETCS NCMONb30BaAHNE aKTUBHbIX Y MHTEPAKTMBHbBIX (OOPM
3aHATUIN (PONEBBIX UTP, MPOEKTHbLIX METOAMK, MOArOTOBKA A0KNaA0B, NPe3eHTauuni, MHbIX PopM) B
coYeTaHuu ¢ BHeayAMTOPHO (caMocTosTeNbHON) paboTol.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOsst yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BBepeHue. NMpeamet Kypca coBpeMeHHble KOHLeNuun ectectBo3HaHus. Mpobnembl
mogenuposaHus Pa3sutmne ectectBo3HaHus. 1.1. Uctopus ectectBo3HaHus. 1.2. OCHOBHbIe
KOHLUenTyanbHble peBOoIOLMN B €CTECTBO3HaAHUM.

HayuyHblin goknan , npuMepHbie BOMPOCHI:
YTo Takoe ectectBOo3HaHMNe. KoHLenTyanbHble PEBOMOLUN B ECTECTBO3HAHUN.

Tema 2. EcTecTBEHHOHay4YHasi U rymaHuUTapHble KynbTypbl. HaydyHbin meton. 2.1.
MHoroypoBHeBOCTb HaykM. 2.2. Cneuncpmnka ecteCTBeHHbIX U F'yMaHUTapHbIX Hayk. 2.3.
Hay4Hble MeTOObI U KpUTEPUN HAYYHOCTU. 2.4. TUnbl Hay4YHOU paLlMOHaNbHOCTU.

HayuyHbiin goknan , npMMepHbie BOMPOCHI:
OCHOBHbIE KpUTEPMUN HAYHHOCTWN B METEMATIKE, ECTECTBEHHBIX U FYMAaHUTAPHbIX HayKax.

Tema 3. EctecTBO3HaHMe n Hayka. 3.1. [peaMeT 1 cneuncpmka matemMaTmku. 3.2.
AdhekTMBHOCTb MaTeMaTUKu B eCTEeCTBO3HaHUM.

Hay4yHblin joknan , npMMepHbie BOMPOChHI:
MaTtemaTtuvka n ectectBo3HaHne. MecTo MmaTemaTikm B eCTECTBO3HAHMWM.

Tema 4. {3bIK HayKn U A3bIK Npupoabl 4.1. Kateropuu "MuUKpo™ un "makpo™ 4.2. "lMopanok ns3
xaoca" 4.3. NoHaTne cuctemol 4.4. BeCKOHeYHOCTb: NOTEHUMaNbHasA U aKkTyanbHas 4.5. 3aKOHbI
HbroToHa 4.6. Teopema benna

HayuyHblin joknan , npMMepHbie BOMPOCHI:

Mwukpo, Makpo, Mera paamepHOCTM B OKpyxatoLlei cpene. icTopus co3naHms Knaccmyeckonm
MexaHuku. Tpyobl diinepa no MexaHuke.

Tema 5. KoHuenTtyanbHble ocCHOBaHUA pn3uku. 5.1. MexaHuka HblotoHa. 5.2. Teopus
oTHocuTenbHocTu. 5.3. KBaHTOBasi MexaHuka. 5.4. NoHaATns "aHeprua" v "aHTponua”. 5.5.
CoBpeMeHHasi KOCMONOrus 1 KocMoroHus 5.6. Bpemsi n npoctpaHcTteo 5.7. " Obipbl™ B
npocTpaHCTBE U BpeMeHU

HayyHblln noknagn , npuMepHble BONPOCHI:

['paBuUTaLMOHHBIN 3aKOH HbloTOHA. KOCMONOrns n KOCMOroHus.
TecTnposaHue , NpUMepHbIe BONPOCHI:

Bonpockl no gusuke.

Tema 6. CTpyKTypHbIe YPOBHMU OpraHu3sauum matepum 6.1. O6beauHsowWwas ponb xaoca 6.2.
MHdopmaumoHHas KOHUenumsa pa3sutus cuctem 6.3. OCO6EeHHOCTU ONMUCaHUS CNMOXHbIX
cuctem 6.4. KoHuenTyanbHasa Moaenb pa3BuUTuUsA

HayuHbIlii noknag , NprMepHbie BOMPOCHI:

CTpyKTypa opraHvM3aumm Matepun 1 ee ypoBHWU. HEPTUsi, BELWECTBO U MHADOPMALMS.
TecTmpoBaHne , NpMMEpPHbIE BOMPOChHI:

Bonpocbl 0 cucteme, ee aneMeHTax u yHKUMSIX.

Tema 7. CamoopraHu3aumsi CIOXHbIX CUCTEM. DBOJOLMOHHbIE acneKTbl MHCPOPMaLMOHHOIo
B3aUMMO,0eMCTBUS CUCTEMbI CO cpenon 7.1. [luccunatMBHbIe CTPYKTYPbl U iIBNeHUS
camoopraHusauum 7.2. YCnoBusi BO3HUKHOBEHUSI camoopraHu3auum 7.3. CuHepreTuka.

HayuyHbiin goknan , NpMMepHbIe BOMPOCHI:
CuHepreTuka n camopraHmaaums. KoHCHepBaTuBHbIE N ANCCUNATUBHBIE CUCTEMbI.

Tema 8. dBontouus n corsopeHne mupa 8.1. OTpuLaeT 1M aKT TBOPEHUs 3BONOLUIO? 8.2.
Bo3MoXHble anbTepHaTuBbl gapBuHU3my 8.3. JloxHasa anbTepHaTuBa 3BO/TIOLLUOHU3MY

Hay4yHblin joknan , npuMepHbie BOMPOCHI:
KoHuenummn BO3HMKHOBEHNS XM3HN Ha 3emne. Heobxoammble yCnoBnsi BOZHUKHOBEHNS XNU3HU.

Tema 9. Xumnueckue KoHuenuuu. 9.1. Cneundomka xmmmyeckoro sHaHus. 9.2. CtpoeHue
XUMUYECKUNX BELLLeCTB U UX B3aUMOOENCTBUE.

PernctpaunoHHbIn HoMep 5AE
Crpanvua 17 ns 25. 111 VHI:I
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Hay4Hblin noknag , NpuMepHbIe BONPOCHI:

BellecTBo 1 xumnyeckne coegmHeHmsi. Xmummndeckas tabnuua Menngeneesa
TecTnpoBaHue , NpUMepHbIE BOMPOCHI:

Bonpochbl 0 XMrnyecknx CBOMCTBaX BELECTBA.

Tema 10. Buonoruyeckume koHuenuuu. 10.1. NMpouncxoxpeHune xXusHu. 10.2 Cneumdouka XmBoro
n ero MHoroo6pasue. 10.3. FeHHble N KNneTouyHble MexaHn3mbl. 10.4. Buonorns noseaeHus.

Hay4yHbili noknag, , npuMepHbie BONPOChI:
Buonoruyeckne koHuenuun. PactutenbHbiil Mup Ha 3emne. XunBoTHbIA MUp 3eMnn.

Tema 11. MbiluneHue. Mo3ar n komnbiotep 11.1. Nupamunpa sa3bikos 11.2. NMporpammmucrckue
aHanorumn 11.3. [Be noruku 11.4. Kak ncumcnsate ngen? 11.5. Moar un komnbrotep 11.6.
BuokomnbioTep 11.6.1. OsontoumoHHoe mogenupoBaHue 11.6.2. HempoHHble ceTu n
HenpokomnbioTep 11.6.3. "UHTEennekTyanbHble M306peTeHns" Guonormyeckon aponoumm 11.7.
"BupTtyanbHas peanbHOCTb"

HayuHbllii noknag , NprMepHbie BOMPOCHI:

B3anmoTHoweHune yenoseka n pobotoB. Cuctembl ncumncneHust. Lindopsl un Yucna. HEAPOKOMMbIOTEPDI.
HelipoHHble ceTu.

Tema 12. Buocdepa, Hoocpepa v umsunusauma 12.1. dunocodpckme noaxonbl K
ecTtecTBO3HaHMIO 12.2. OCHOBHbIE NONOXEHUS y4eHusi 0 Hoocchepe. EanHcTBO GUocoepbl
yenoseka 12.3. Hayka kaKk ocHOBHOM hakTop Hoocdpepbl 12.4. 3apayum No CO3UAAHUIO
Hoocdpepbl 12.5. Mepexon 6uoccepbl B Hoocepy: NPOrHO3 U peanbHOCTb

HayyHblin noknag , npuMepHble BONPOCHI:

Brocdepa 3emnu. Pabotbl BepHaackoro. Yenosek n 6ruocdepa.
TecTupoBaHue , NpMMepHbIE BONPOCHI:

Bonpocbl 0 61onormyeckoin cTpykType XnBoro.

Tema 13. DBONOUMOHHAA MeauLmnHa. FepoHTONOrNSA U 3BONIOLMOHHAsA 6uonorusa 13.1.
BeccmepTue. 13.2. Ocobb - uHauBKupA, ? nnuHocTb. 13.3. Uto Takoe cMepTb? 13.4. Kak Bbirnsout
cMepTb? 13.5. MHMMas cmepTb. 13.6. "CBeT B KOHLe TYHHens".

HayyHblln noknag , npuMepHble BONPOCHI:
Ponb yenoseka B nameHeHnn nnaHetol 3emns. ATMocdpepa 1 ee cocTasnsolwme.

Tema 14. 3BONIOLUOHHO-reHeTUYeCcKas KOHLenuumsa npomcxoxaeHmsa atuku. 14.1. C yero
Ha4YuHaeTCcs YeNoBEeK M 4enoBe4YHOCTb? 14.2. 3TUKa KaK NpoAyKT ecTeCTBeHHoro oréopa. 14.3.
MpoucxoxaeHne HEKOTOPbIX OTpULLATeNIbHbIX 3CTETUYECKUX 3MOUMNA. 14.4. ECTeCTBEHHbIN
oTO6O0p Ha aMOLUMM 3awnTbl cTapocTu. 14.5. FpynnoBon ecTeCTBEHHbIN OTOOP Ha Xaxay
no3HaHus. 14.6. CoumanbHbI OT60P U NOPOXOAaEeMble UM UCKaXEeHHble npeacTaBneHus 06
aTu4yeckom npupoae yenoseka. 14.7. O HeKOTOPbIX TEHAEHLUMAX K OTPEYEHUIO OT ITUYECKUX
HopM. 14.8. NpecTynHOCTb MaccoBasi M UHOUBUOYyaNbHasi, ee reHeTuka.

HayyHbln noknagn , npuMepHble BONPOChI:

Buonorudeckas ocHoBa xenoseka. boneaHu n nekapcTBeHHble NpenapaTbl.

Utorosasa chopma KOHTpoOns

3a4eT (B 8 cemecTpe)

MpuMepHbIe BONPOCHI K MTOrOBOW (DOPME KOHTPONS

1. EcTecTBO3HaHMeE kak COBOKYMHOCTb Hayk 0 npupoge. Llenn n 3apaum ectectBo3HaHms. O6bekT n
npenmeT ectecTBo3HaHus. OpraHm4yeckoe 1 HeopraHnyeckoe ecTeCTBO3HaHve. IMNUpuYeckoe un
TeopeTnyeckoe ecTeCTBO3HaHue.

2. CTpyKkTypa COBPEMEHHOIO €CTECTBO3HAHNSA. Knaccugomkaumsa Hayk B eCTECTBO3HAHUN.
[MpuknagHoe 3Ha4YeHne ecTeCTBO3HAHMS.

3. BaaumocBa3b eCTeCTBEHHO-HAaYy4HON 1 TyMaHUTapHOM KynbTyp.

4. Penvrusi kak cnocob nosHaHus. Jlormka penmrnosHoro no3HaHmsl. 3HadeHne penurum ans
pPasBUTUNS €CTECTBO3HAHMSI.

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
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5. NckyccTBo Kak pe3ynbTat 0606wWeHnst onbiTa SMOLMOHANIbHO LLEHHOCTHBIX OTHOLIEHWIA.
ApanTtaumoHHble OYHKLUMM UCKYCCTBA.

6. Mpennockbinkun 1 NPUYMHBI NOSBNEHMS Haykn. Hay4HO-paunoHanMcTuiecknii cnocob nosHaHms.
Norvka Hay4HOro no3HaHus.

7. OCHOBHblE Kateropum Hay4yHoro rno3HaHusa: oakT, SKCNepuMeHT, naoesd, runotesa, Teopus. Nx
B3aMMOCB43b B MnpoLlecce Hay4Horo no3HaHus.

8. MNoHsATne o napaanrme. MpuynHbl cMeHbl NapagurM. Cnocobbl CMEHbI NApaaurM: PEBOSTIOLMOHHDIN
1 9BOMIOLMOHHBIA. Pa3Bntne eCcTeCTBO3HAHNS Kak NPOLECC CMEHbI NapaaurM.

9. MNoHATre 06 obLwei n ecTeCTBEHHO-Hay4HOW kapTuHax Mupa. Vix B3aumocssa3b. MNpouecc CMeHb
kapTvH Mupa.

10. CosepuatenbHblii nepnon. 3apoxaeHme aHTponoueHTpuama. lNpencrtaBneHns o NpoCcTpaHCcTBe,
BPEMEHW N MATEPUN B aHTUYHYIO 3roxy. NepBble KapTuHbI MUpa.

11. AHannTn4eckui nepuog n ero 3Ha4eHune Onsa pa3Bnutnda eCteCTBO3HaHUA. BeepneHue I'. Nanuneem
B HAYKy SKCNnepuMmeHTanbHOro Metona un mMaTeMaTtn4yeckomn O6pa6OTKI/I pe3ynbTaTtoB 3KCNEPUMEHTOB.

12. COBPEMEHHBIN CUHTETUYECKMIA NEPUOL U EF0 OCHOBHbIE OCOCOEHHOCTH.

13. MexaHucTunyeckas KapTuHa Mmpa n eé cozparenn. OCHOBHbIE NMONIOXEHUS MEXAHUCTUYECKOM
KapTUHbI Ml/lpa. ,D,eTepMI/IHI/I3M B €CTeCTBO3HAHMM 3TOro nepunona.

14. OnucatenbHblit nepuog B 6ronorun n ero 3HaveHne. Tpyabl K. JluHHest, X. Kiobe, X.
BrogppoHa. NpedopmMunam n snnreHes.

15. Pabotbl M. ®apagnes n Ix. Macksena n ux 3HadeHne ons oopMmMpoBaHus
3NEeKTPOANHAMNYECKOM KapTUHbI MUpPA.

16. IaMeHeHns npeactaBneHnin o cTpyktype matepumn. OTKpbiTUE eCTECTBEHHOM PaanoakTUBHOCTY U
aneMeHTapHbIx YyacTuu. CospaHne nepsbix Mogenen ctpoeHns atoma (. TomcoH n 3. Pesepdhopa).
MnaHeTapHas mogenb atoma H. Bopa n eé Teopetuyeckoe 060CHOBaHME.

17. MpuHumn gononHuTenbHocTn Bopa. KopnyckynspHo-BONHOBOM AyannaM CTPOEHNSt MaTepun.

18. CooTHoleHne HeonpeaeneHHocTe MeiideHbepra. MNMpUHLMNbLI 0ONONHUTENBHOCTH,
HeornpeneneHHoCTn, Cynepnosnumnmn.

19. Mpennockbinkun 1 NPUYMHBI PEBOMIIOLNM B ECTECTBO3HAHMM Ha pybexe 19-20 BeKOB.

20. OTkas oT TpeboBaHUii Knaccuy4eckoro getTepMmHnama. MNapanokcanbHOCTb oOpPManbHOM NOTUKN.
MNpobnema Nno3HaBaeMoCTn Mmpa.

21. Kpusnc Teopum acpupa. NoCcToSHCTBO CKOPOCTU CBETA.

22. MeTtapusnyeckoe 1 guanektTnyeckoe MMpoBo3peHune. Nx 3HavyeHne gns passuTtus
€CTEeCTBO3HaHMS.

23. 9BontounoHHble naeun B buonorun.( X. b. Jlamapk, Y. OapsuH n A. Yonuc), kocmonorum (M.
KaHT).

24. YpOBHM opraHnsauum Mmatepum n nx xapakTepuctumku.

25. Mopsnok 1 xaoc B Npupoae, nx B3anmonenctaune. MNMoHsTne 06 aHTponum 1 HeraTponuu. MNpouecc
BO3pacTaHus aHTponuu Bo BcenneHHo.

26. CoBpeMeHHble NpencTasneHns 06 obmeHHol npupoae nons. CTpykTypa npotoHa. Keapkuw.
27. MNpwviHumn egnHcTea BeceneHHoNM.

28. MNpuHumnbl cummeTtpun. Teopema HetTep.

29. 3akoHbl coxpaHeHus. BapraunoHHble NpUHLMMbI.

30. MpuHumn onTmanbHocTU. LienecoobpasHocTtb BO BceneHHon. ANroputM onTMManbHOCTY.
31. VicToku pepyKumMoHn3ma 1 xonmama B Hayke. VIx 0cobeHHOCTM 1 B3anMOLOMNONHEHNE.

32. MoHsaTne cuctembl. ObWMe NPUHLMMBI CUCTEMHO ANHAMKKK. CUCTEMHbIA NOAXOL.

33. MNpuHumn rapmoHum. NoHATME XMBOro opraHm3ma. BceneHHas kak X1BOW OpraHu3m.

34. CoBpeMeHHble NpeacTaBneHns 0 NPOCTPaHCTBE-BPEMEHN.

35. Kocmonoruyeckne mopenn ®puamarHa. PasberaHne ranaktuk (3akoH Xab6na). CoBpeMeHHble
KocMosorn4yeckas n KocMoroHmndeckas koHuenuun. Moaenb Bonbloro B3pbiea.
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36. CamoopraHmsaums B npupoge. MpuHumnbl paspyweHns n cosnganns. NpuHunn MMHUMyMa
anccunauum sHepruu.

37. Teopun BOZHMKHOBEHNS XN3HU Ha 3emne.

38. OBontouusi XnsHm Ha 3emne. KocMonnaHeTHbI xapakTep Xu3Hu Ha 3emne. XapakTepHble YepThl
3BOMIOLIMOHHOrO MpoLecca.

39. Teopus BepHaackoro. [MNoHsATue 6rocgepb..

40. Teopus Hoocdoepbl.

41. CTpyKTypa XMBbIX CYLWECTB. YCNOXHEHNE XMUBbIX CyLWECTB.
42. [MprHLMNbI YHUBEPCANbHOrro 3BOMIOLMOHN3MA.

43. lNosiBneHve yenoseka Kak pesynbrar U3MeHeHus NpuHumMna agantaumm B npupoae.
AHTpOroreHes.

44. NoHATME 0 YeTbIpéx PyHOaMeHTalbHbIX B3aMOOENCTBUAX.

45. Mogenb Bakyyma . Oupaka. PoxneHve BelwecTtea

46. MNMpwuHumn OH3arepa 1 cnegcTems U3 Hero.

47. AHTPONHbIV MPUHLUNUMN U ero 3Ha4YeHre 0715 NOHUMaHNS NPUpPoabl N YenoBeka.
48. CoBpEMEHHbIE NPELCTABNEHNS 00 3BONOLIMNXKMBON NPMPOIbI.

49. CTpoeHne 1 NPONCXOXLAEHNE 3EMIIN.

50. MoHsTNE 06 OTKPbITLIX cucTeMax. CBOMCTBA OTKPbLITbIX CUCTEM.

51. dopMmpoBaHMe CUCTEMHO - MPOLIECCYaNbHOIO Noaxoa K ndy4eHuto npvpoasl. MNepexon K
CUHTETUYECKOMY 3Tany pas3BuUTUSi ECTECTBO3HAHMUS.

52. CneunanbHas 1 obwas Teopus OTHocUTeNbHOCTU A. SiiHWTeRHA. 3MeHeHne npeactaBneHnn o
NPOCTPaHCTBE N BPEMEHU, O B3aNMOLENCTBMM BELECTBA U SHEPrUN.

53. OCHOBHbIE MONOXEHNS MEXAHUCTMYECKOWN KapTuHbl Mupa. [leTepMMHU3M B eCTECTBO3HAHWUN
3TOro nepuopa.

54. OudocpepeHumnaumns Hayk, eé NpuyYnHbl 1 3HAYeHe ONs pasBUTUS eCTeCTBO3HaAHUS.

55. AHTponoueHTpm3aM. CylHOCTb NEpPEBOPOTA B €CTECTBO3HAHUN, Npon3seaeHHoro H. KonepHukom.
Ponb H. KonepHuka B npeogoneHnn aHTponoueHTpuama.

56. NeHeTnuyeckas uHxeHepus n buotexHonormm. Mx ponb B BbIXXMBAHMM YENOBEYECTBA.
57. MonsaTtne nHgopmaummn. CoBpemeHHble Teopun nHpopmaumnn. KnbepHeTuka.
58. CoOTHOLWEHNE paLMOHaNbHOro, PENNIMO3HOIO N XyA0XECTBEHHOIrO B MO3HAHUN MUpa.

59. MecTo ecTecTBO3HaHUS B CTPYKType YenoBevyeckoro 3HaHus. BaanMoceasb eCTeCTBO3HAHNS U
cbunococoum.

60. loMMHMpOBaHMe HayK Ha pasnnyHbIX 3Tanax pasBmMTnUa eCTeCTBO3HAHNS 1 NPUYMHbI 3TOT0
SABNEHNS.

Bonpochkl ons Hay4YHbIX 0OKIanoB 1 3cce

. YUT0 Takoe ecTtecTBO3HaHMe.

. OCHOBHbIE KOHLEMTbI €CTECTBEHHbIX, 'YMAHUTAPHbIX HAYK 1 MTaTeMaTuku.

. OCHOBHbIE KpUTEPUN HAYYHOCTM B METEMATUKE, ECTECTBEHHbIX Y TYMaHUTaPHbIX HayKax.
. CogepxaHve MeTofoB: rMnoTeKO-AeAyKTUBHOIO U NparMaTtn4eckoro.

. Hay4yHble meToObl MaTEMaTUKN.

. CyTb ap(peKTMBHOCTM MATEMTUKM B €CTECTBEHHbIX U N'YMAHUTAPHbIX HAyKax.

. [loHsATNSA NpoCTpaHCTBa N BPEMEHN.

. [1Ba acnekTa noHsATUs "6eCKOHEYHOCTb".

9. PaamepHoOCTb, NOHATMSA MUKPO, Makpo 1 Mera B MOLENNPOBAHUN.

10. Yro Takoe cucTtema u afiemMeHT.

11. MNMopsanok n xaoc B €eCTeCTBO3HAHUM.

12. Teopema benna.

13. HblOTOH - OCHOBOMONOXHWK (OU3NKN KaK HaYKW.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

CognepxaHve npyvHuuna oTHocuTenbHocTn [ranunes.

KoHuenumsa abCcontoTHOCTU BPEMEHN M NPOCTPAHCTBA.

Knaccuyeckas MexaHvka HbloToHa 1 ee NpoTMBOpeYms.

CTO - cneunanbHas Teopus OTHOCUTENbHOCTU 1 ee NOCTynarhbl.
KoHuenumsa 6nmakonencTaus.

PensatmBmcTCckme KOHUENuMy NpocTpaHcTBa NPOCTPAHCTBA U BPEMEHM.
Cnyyan cxoxectn cpopmyn CTO n mexaHmkn HbioTOHa.
OTHOCMTENBHOCTb OAHOBPEMEHHOCTH.

OTO - obwas Teopns OTHOCUTENBHOCTU W €€ TMaBHbIA NPUHLMM.
MNoHATME BONHOBOW GOYHKLMW.

MpuHUMN HArNa4HOCTW.

[MpyHUMN COOTBETCTBUS.

MprHUMN 4ONONHUTENBHOCTM.

VmetoTcs nn puaunydeckne aBneHns He NposiBNsSiEMblE B 9KCNEPUMEHTax?
MoHATMSA TEXHNYECKOro 1 abCONOTHOro Bakyyma.

BupTtyanHbie yactuubi.

MNoHATMe crivHa.

OneMeHTapHble YacTuubl.

KBaHTbl cnabbix B3auMOOENCTBUIA.

KannbpoBoyHble Npeobpa3oBaHns 1 MHBAPUAHTHOCTb.

Hayana tepmoanHamuku (obuiee, nepBoe, BTOPOE U TPETLE).
['MnoTesa o TennoBo CMEPTU BCENEHHOM.

Kak obpasytoTcs 3se3abl?

NcTo4HmK sHeprum 3se3n.

Nnes kBaHTOB 1 yCTpaHeHWe NapafokCcoB Knaccuyeckoin pmamkm (pabotbl MnaHka u

OWHWTEenHa).

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

CrabunbHocTb atoma (Monenu Pesepdhopaa n Bopa).
KopnyckynspHo BonHOBOW cuHTeX (paboTta e bpoiins).
KBaHTOBas MexaHuka 1 ee onnocogockoe 3Ha4YEeHMe.
MHdbopmMaumoHHas KOHLENUMS pa3BUTUS CUCTEM.
CnoxHble cuctembl.

Mogoenwu passutums.

CamoopraHnsaums n cuHepreTuka.

KoHcepBaTuBHbIE U OMCCUNATUBHbBIE CUCTEMBI.
["naBHbIA KPUTEPUIA HAYHHOCTU XUMN.

Xummnyeckas tTabnuua MeHgeneesa.

Xumunyeckas peakTMBHOCTb BELWECTBA.

STanbl pa3BUTMS XUMUN.

OpraHuyeckas xmMus.

TeopeTnyeckre 0CHOBbI HEKTACCUYECKON XMUM.
MMNoTe3bl BO3HNKHOBEHMNS XU3HN.

Cneundomka XmnBoro.

Broxmmnyeckas asonoums.

OTanbl CTAHOBNEHUS XN3HN Ha 3emne.

Crtpyktypa OHK.

MoHsATME reHa n KoHuenuusa audgoepeHLmnanbHON aKCNPeCccun reHos.
CTtpoeHune b1Monormyeckmx KneTok.
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60. MexaHn3m KnoHMpoBaHuMS.

61. 3akoHbl MeHpens.

62. 3akoH Xapaun-BaiHbepra.

63. Becno3BoHO4YHbIE U OCOOEHHOCTU VX MOBEAEHUS.
64. [NoBeneHne No3BOHOYHbIE.

65. [ naBHas noesa apsuHuama.

66. A3blK XMBOTHbIX.

67. ConoepxaHue kateropum puanonorus.

68. 3oonornyeckme xapakTepucTmukm Yenoseka.

69. OTkpuTns BepHaackoro.

70. MoHaTue umemnnmusaums.

71. lNoBeneHve Yyenoseka C TOYKWN 3PEHUS CUHEPreTUKM.
72. 9Tnyeckas npupoga Yenoseka.

73. [lponcxoxaeHne acTeTUYEeCKUX SMOLUA.

74. CoumnanbHoe conepXxaHue B NoBegeHNn Yenoseka.
75. KoHuenTyanbHble PeBONIOLNN B UICTOPUN Pa3BUTUS €CTECTBO3HAHUS.

7.1. OcHOoBHas nuTeparypa:

1. Py3aBuH I". V1. KoHuenumm coBpeMeHHoro ectectBo3HaHus: YuyebHuk / .. Py3aBuH. - 3-e n3g.,
ctepeotun. - M.: HALL UH®PA-M, 2014. - 271 c. - (Boicwee obpa3zosaHue). ISBN 978-5-16-004924-3
- Pexxum poctyna: http://znanium.com/catalog/product/454162

2. TynuHos, B. ®. KoHuenuun coBpemeHHOro ectectso3Hanms / TynuHos B.®., TynuHos K.B., - 3-e
naa. - M.:dawkos n K, 2018. - 484 c.: ISBN 978-5-394-01999-9 - Pexum gocrtyna:
http://znanium.com/catalog/product/414982

3. bonpapes B.I. KoHuenuun coBpeMeHHOro ectectBo3HaHms: YuebHuk / bonpapes B.M1. - 2-e n3g.,
nepepab. n gon. - M.: Anbdpa-M, HALL UHDPA-M, 2016. - 512 ¢. ISBN 978-5-98281-262-9 - Pexum
noctyna: http://znanium.com/catalog/product/548217

7.2. lononHuTenbHasa nureparypa:

1. KoHuenumm coBpeMeHHOro ecTecTBo3HaHus: y4ebHUK Ans cTyneHToB By3oB / nog pen. B.H.
NaepwuHeHko, B.IM. PatHukoBa. - 4-e uag., nepepab. n pon. - M. : tOHUTU-OAHA, 2017.-319 c. -
ISBN 978-5-238-01225-4. - Pexxum poctyna: http://znanium.com/catalog/product/1028500

2. PomaHos B.I1. KoHuenumm cospeMeHHoro ectectso3HaHus: Npaktukym/Pomanos B. T1. - M.:
Bysosckuin yuebHuk, HAL MH®PA-M, 2015. - 128 c. ISBN 978-5-9558-0397-5 - Pexum goctyna:
http://znanium.com/catalog/product/474514

3. MNyceitxaHos, M. K. KoHLeNLMN COBPEMEHHOMO €CTECTBO3HAHUS [DNeKTPOHHbIN pecypc] : YuebHuk
/ M. K. l'yceixaHos, O. P. Papxabos. - 7-e n3ga., nepepab. n gon. - Mockea :
N3patenbcko-toprosas kopnopauus 'dawkos n K-', 2012. - 540 c. - ISBN 978-5-394-01774-2. -
TekcT : anekTpoHHbIn. - URL: http://znanium.com/catalog/product/415287

4. Knsirvn, H. B. CoBpemMeHHast Hay4Has kapTuHa Mupa [OnekTpoHHbI pecypc] : y4eb. nocobue / H.
B. KnaruH. - M.: Nloroc, 2014. - 264 c. - ISBN 978-5-98704-553-4. - Pexum goctyna:
http://znanium.com/catalog/product/468939

7.3. UHTepHeT-pecypcChbl:

lNyceiixanos M. K. Pagxa6bos O. P. KoHuenumnm coBpeMeHHOro ecTeCTBO3HaHMUS -
http://znanium.com/bookread.php?book=415287

Epnakos J1. H. Yenosek B 6buocdepe - http://znanium.com/bookread.php?book=368478
Koxyxap B. M. OcHoBbl Hay4HbIX uccnegosanuii - http://znanium.com/bookread.php?book=415587
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Newkeswny T. . KoHuenumm COBPEMEHHOIO €CTECTBO3HAHMS: COLMOryMaHUTapHas NHTepnpeTaums
cneundonkn CoBpeEMeHHo Hayku - http://znanium.com/bookread.php?book=342109

CrenuH B.C., Ky3Heuosa J1.®. HayyHas kapTuHa Mupa B KynbType TEXHOreHHON unBmnn3aunm -
http://znanium.com/bookread.php?book=347529

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHre gncumnnnuvHbl "KoHUenumMm COBPEMEHHOro ecTecTBO3HaHUA" npeanonaraet
NCMONb30BaHNE CNenyoWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayoutopusl, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeaniiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin Buaeo n ayamno
NHdpopMauunu, NoyYeHNs 1 nepenayn 3NekKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEOMAHOM ay AUTOPUN COCTOUT U3: MyNbTUMEOMNIHOrO NPOoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMBI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 O0IMOB, NepCcoHalbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHMeM, UHTEPAENCHI
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYECKNE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA0OHON 1 DOCTYNHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/E C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KoprnopaTuBHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke oCHalleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEPHET. KomMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbioTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbLIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpamMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHb! K KOPNOpaTMBHOM KOMMbloTepHoN cetn KDY n
HaxoOsTCs B €4MHOM OOMEHeE.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMnoTeYHom cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpefocTaBneH
ctyneHTam. B 9B6C " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON HayYHOR 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx pOCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepUKaHCKnX n
€BPONEeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHBIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro nNpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNAM hefepanbHbIX roCynapCTBEHHbIX 06pa3oBaTebHbIX CTaHALaPTOB
BbiClLero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNANHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHEeNnwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbBIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pasoBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie nepnognyeckme n3aaHms n n3naHus,
BbiNyckaemble nanatenncrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMaM hefnepanbHbIX rOCyAapPCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nTepaTyphbl, a Takke 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTepaTtype 1 Hay4HbIM
nepuoan4yecknm n3oaHmsam no MakCManbHOMY KONMMYeCTBY NPOdoUbHbIX HanpasneHui ¢
CcobnoaeHNEM BCEX aBTOPCKMX N CMEXHbIX Npas.

KoMnbloTepHbI Knacc, OprrexHuka, KUHo3an, aKCnepuMeHTanbHble YCTaHOBKU ANS MPOBEeAEeHNS
nabopaTopHbIX 3aHATUI 1 CaMOCTOATENbHON PaboTbl; LOCTYN K pecypcam ceTu VIHTEpHET (BO BpeMs
CaMOCTOSTENbHOW NOArOTOBKM).

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 02.03.01 "MaTtemartunka 1 KOMNbOTEPHbIE HAYKN" 1 NPOOMNIO NOATOTOBKN
MaremaTnyeckoe 1 KOMMbIOTEPHOE MOLENNPOBAHNE .
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