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MporpamMmy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) 3apunos @.LU. kadenpa Bbicwei
MaTemMaTuK 1 MaTeMaTM4yeckoro MoAeIMpoBaHnsa OTaeNeHne neagarornieckoro obpasosanHuns ,
Farhat.Zaripov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

3y4nTb OCHOBHbIE KOHLEMLMM €CTECTBEHHOHAYYHOr0 UMKNa (OCHOBHbIX MOHSTUIA 1 X pa3BUTME NO
HebeCcHol MexaHuke, Mo dNeKTPUYECTBY 1 MarHeT13My, No cneumnanbHoM TEOPMM OTHOCUTENIbHOCTMH,
MO KBaHTOBOW MexaHuke, No 3Bonoummn BeeneHHoit n 3emnu; no ocHoBaM xumunn 1 bruonorum),
nony4YnTb NpeacTaeneHne o6 NCTopun pasBUTUS €CTECTBEHHOHAYYHbIX 1 FyMaHUTAPHbIX TEOPUNA,
Hay4YMTbCs OTNINYATL XPOHOMOrMYEeCcKne N3MEeHEHNS TONIKOBaHWIA NPUPOLHBIX MPOLECCOB HAaY4YHbIM
co0bLWEeCTBOM Ha pasHbIX MCTOPUYECKMX 3roxax.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

[aHHas yuebHas aucumnnnHa BkntodeHa B pasaen " M1.B.2 ObweHay4HbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 050100.68 MNeparornyeckoe obpa3oBaHNe N OTHOCUTCS K
BapuatmneHol Yyactn. OceamBaeTcs Ha 2 Kypce, 3, 4 ceMecTpbl.

[aHHas yyebHas oucumnnnHa BxoauT B pasaen b.2. Matematuyeckuin n ecteCTBEHHOHAYYHbIA LUK,
BasoBas 4yacTb.

Lns n3y4yeHns amcumninHbl HeobXo0ANMbI 3HAHWS, YMEHNS 1 KOMMETEHLMK, NONYYEHHble
obyyatowmmncs Ha 6ase cpeaHero 0bpasoBaHns 1 B NPOLECCE BBEAEHNS HA HAanpaBneHne
noarotoBku "MNepnarornyeckoe obpasosaHve”

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka

LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU
OK 4
(0bLekynbTypHbIE CNoCOBHOCTb NPUMEHSATb 3HAHMS HA MPaKTUKe
KOMreTeHuun)
OriK 2 CNoCcOBHOCTb NPMOBpPETaTh HOBbIE 3HAHNS, NCMONb3YA
(npodpeccunoHanbHble COBpEMEHHble 0bpa3oBaTenbHble Y MHPOPMALMOHHbIE
KOMNeTeHLmm) TEeXHONorum
[k 6 onpeneneHune obwmnx doopm, 3aKOHOMEPHOCTEN U
(MpocpeccuoHanbHbie VIHgT MEHTasbHbIX C ech):T;a omeanoF;l npeameTHo obnactu
KOMreTeHuun) by P P
MK 7 FOTOBHOCTbIO CAMOCTOATENBHO OCYLWECTBNATbL HAy4HOe
(npodpeccunoHanbHble nccnenosaHue ¢ NCnosib30BaHNEM COBPEMEHHbIX METOLOB
KOMNeTeHLmm) HayKku
CrK 1
(npodhbeccroHanbHble YMEHMEM MOHATb MOCTaBMEHHYIO 3a4a4y
KOMMeTeHuunn)

B pe3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE MOJIOXEHNSA HayK eCTECTBEHHOIO U ryMmaHUTapHOro uukna, COBpeMeHHOVI MeXaHUnKN,
Teopun anekTpnyectesa n MmarHetTunama, TepMoanHamMnKki, KBAHTOBOW MEXaHWKN 1 cneunanbHOMn
Teopunn OTHOCUTENTbHOCTN, XM N 6I/IOJ'IOFI/IVI, MbIWTEHNSA N KOMIMNbIOTEPHbIX TEXHONOIMM, pa3BnTuA
yenoseka v umeBunm3auyun.
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Obnapatb TEOPETUYECKUMM 3HAHMAMM 06 MCTOPUN Pa3BUTUS NPEeACcTaBNEHNA OCHOBHbIX
€CTECTBEHHOHAY4YHbIX 1 F'yMaHUTapPHbIX TEOPUiA, 06 NCTONKOBAHUN COOTBETCTBYIOLNX OCHOBHbIX
MOHATUIA N 3aKOHOB.

2. DONIXEH yMeTb:

OPVEHTUPOBATLCS B XPOHONOMMYECKNX UBMEHEHNSX CMOCOO0B UCTONKOBAHWS MPUPOLHbBIX MPOLLECCOB
Hay4YHbIM COODOLWECTBOM COOTBETCTBYIOWMNX MCTOPUYECKUX SMOX;

3. [ONXeH BnaneTb:

HaBblkamy PaboTbl C COOTBETCTBYIOWEN HAYYHOWN N TEXHUYECKON NTepaTypoii.

4. NONXeH OeMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:

ncrnonb3oBaTh M U3naratb

- OCHOBHbIE MOI0XEHNS HayK eCTECTBEHHOr0 Y r'yMaHUTapHOro Lnkia, COBPEMEHHOW MEXaHuKu,
Teopuun anekTpuyecTsa n MarHetTnusma, TepMoANHAMUKN, KBAHTOBOM MEXAHUKWN U crieunanbHOM
TEoOpUM OTHOCUTENBHOCTU, XM U OBUONOTUK, MbIWIEHUS N KOMMbIOTEPHBIX TEXHONOMNIA, Pa3BUTUS
yenoseka v umBunusaumin.

- 3HaHMsa 06 NCTOPUN Pa3BUTUA I'Ipe,EI,CTaBHeHVIVI OCHOBHbIX eCTECTBEHHOHAY4YHbIX N TYMaHUTAPHbIX
TeopV||7|, 06 ncTonkoBaHUM COOTBETCTBYHOWMNX OCHOBHbIX NOHATUA N 3aKOHOB.

- XPOHONOIrno N3MeHeHns cnocoboB MCTONKOBAHWS NPUPOAHbIX NMpoLueccoB HAay4YHbIM co0bLecTBOM
COOTBETCTBYIOWNX NCTOPUNHECKINX 3MNOX

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyNs
Obuwas Tpya0eEMKOCTb AUCLMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOIr0 KOHTPONS AUCUUNANHBI OTCYTCTBYET B 3 CEMECTpE; 3a4eT B 4 CEMECTpE.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO Ast AOMNycKa K 3a4eTy
28 b6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AuCUMnIMHe/ MOAYNIO
TemaTnyeckum nnaH oUCUUMNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekyme coopmMbl
N 'D'"Kn"(")'g;;:;'*b'/ CemecTp emectpa (B yacax) KOHTpOns
Nekunn MpakTnyeckmellabopatopHbie
L 3aHATUSA paboTbl

Tema 1. BeegeHwue.
Mpenomet kypca
COBPEMEHHbIE
KOHLEenumn
€CTEeCTBO3HaHUS.
MNMpobnembl
MOOENMPOBaHNS

1. |Pa3Butne
€CTecTBO3HaHusA. 1.1.
NcTopus
€CTecTBO3HaHumsA. 1.2.
OcHoBHbIE
KOHUEeNTyanbHble
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2.
EcTtecTtBeHHOHay4YHas n
ryMaHuTapHble
KynbTypbl. Hay4HbIA
metogn. 2.1.
MHoroyposHeBOCTb

2. |Haykn. 2.2. Cneundovka | 3 2 1 0 1
€CTECTBEHHbIX U
rYMaHUTapPHbIX HayK.
2.3. Hay4Hble meToabl 1
KpUTEPUM HAY4YHOCTW.
2.4. Tvinbl Hay4HOW
paumnoHanbHOCTH.

Tewma 3.
EcrtectBO3HaHVe 1
Hayka. 3.1. [peomet un
cneungomka TecTnpoBaHune
3. maremaTtuku. 3.2. 3 : 1 0 1
AP PeKTUBHOCTb
mMarematukn B
€CTEeCTBO3HaHUW.

Tema 4. A3bik Hayku un
A3blK Npupoabl 4.1.
KaTeropuu "Mnkpo" un
"Makpo" 4.2. "lMopsnok
n3 xaoca" 4.3. lNoHatne
4. |cucTtembl 4.4. 3 4 0 0 1 TecTupoBaHune
BeckoHe4HOCTb:
noTeHumnanbHas un
aktyanbHas 4.5.
3akoHbl HbioToHa 4.6.
Teopema benna

Tema 5.
KoHuenTyanbHble
OCHOBaHMSA PU3VKN.
5.1. MexaHwuka
HbtoToHa. 5.2. Teopus
OTHOCUTENbHOCTU. 5.3.
KeaHTOBas MexaHuka.
5.4. TloHaTua "aHepruns" 3 5 1 0 4 pedbepar
n "sHTponuna". 5.5.
CoBpemMeHHas
KocMornorusa u
KOCMOroHus 5.6. Bpems
N MPOCTPAHCTBO 5.7.
"Obipbl" B
NPOCTPaHCTBE U
BPEMEHN

TecTmpoBaHune

KETPOHHBH
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 6. CTpYKTypHble
YPOBHM opraHnsauuun
marepum 6.1.
Ob6benunHsowas ponb
xaoca 6.2.
NHdpopmaumoHHas

6. [KOHLenuma passnTuns 3 6 0 0 1
cucrtem 6.3.
OcobeHHOCTU onucaHns
CNOXHbIX CUCTEM 6.4.
KoHuenTyanbHas
MoZesb pasBuTUA

TecTmpoBaHune

Tema 7.
CamoopraHnzauus
CNOXHbIX CUCTEM.
OBOJOUNOHHbBIE
acnekTbl
MHPOPMAaLMOHHOIO
B3aMMOLENCTBMUS TecTupoBaHue
7. |cuctembl co cpegon 7.1.| 3 7 0 0 1 pedepar
HduccnnatmneHble
CTPYKTYpbl U sBNEHUS
camoopraHmsaumm 7.2.
Ycnosus
BO3HNKHOBEHUS
camoopraHumsaumm 7.3.
CwuHepreTuka.

Tema 8. Osonouns
COTBOpEHMe mmpa 8.1.
OTtpuuaet nun akt
TBOPEHUS 3BONOLNIO? TecTuposaHve
8. [8.2. BoaMoXHble 4 8 0 0 0 pedoepar
anbTepHaTuBbl
napsuHn3mMy 8.3.
NoxHas anbTepHaTuea
5BONIOLNOHN3MY

Tema 9. Xumuyeckune
KoHuenuuu. 9.1.
Cneundovka TecTupoBaHue
9. [ XMMUYeckoro 3HaHus. 4 9 0 0 0 pedepar

9.2. CtpoeHue
XVIMUYECKUNX BELLECTB U
nx B3auMoLencTeume.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

10.

Tema 10.
Buonornyeckune
KoHuenuwun. 10.1.
MponcxoxaneHve
Xun3Hu. 10.2
Cneumndorka XmBoro u
ero MHoroobpasue.
10.3. [eHHble K
KNeTo4YHble MEXAHN3MbI.
10.4. bBuonorus
noBeaeHuns.

10

TecTmpoBaHune
pedepar

11.

Tema 11. MbiwneHwve.
Moar n koMnbloTep
11.1. lNnpamunaa A3bIkoB
11.2. lporpammncTckune
aHanoruvmn 11.3. IlBe
norunkn 11.4. Kak
ncuncnatb noen? 11.5.
Moar n koMnbloTep
11.6. buokomnbioTep
11.6.1. OBONOUMNOHHOE
mozenvposaHue 11.6.2.
HenpoHHble ceTn n
HenpokoMnbloTEpP
11.6.3.
"IHTennekTyanbHble
n306peTeHns"
6ronornyeckor
asonoumn 11.7.
"BuprtyanbHas
peanbHOCTbL"

11

TeCTUpPOBaHMe
pecpepar

12.

Tema 12. buocepa,
Hoocdoepa u
umsunuadaumsa 12.1.
dunocodpckme nogxoapl
K ecTecTBo3HaHuio 12.2.
OCHOBHbIE NONOXEHNS
y4yeHuns o Hoocdpepe.
EnvHcTBO Brocgepsb! 1
yenoseka 12.3. Hayka
Kak OCHOBHOW gbakTop
Hoocdoepb! 12.4.
3agayv no co3naaHunio
Hoocdoepb! 12.5.
Mepexon 6uocgepsbl B
Hoocdpepy: NPOrHo3 n
peasnbHOCTb

12

TecTmpoBaHune
pedepart
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Paspen
AducunnnuHol/
Moayns

CemecTp

cemecTpa

Henens

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue

3aHATUA pa60TbI

NabopaTopHbie

13.

Tema 13.
OBONOLMOHHAS
mMeaunumHa.
["epoHTONOIrNS 1
9BONIOLMOHHAS
6uonorns 13.1.
BeccmepTtume. 13.2.
Ocobb - uHomBuA, ?
nnyHocTb. 13.3. YT0
Takoe cmepTb? 13.4.
Kak BbIrngant cmMeptb?
13.5. MH1Mas cmepTb.
13.6. "CBeT B KOHLEe
TyHHens".

13

TecTmpoBaHune
pedepart

14.

4

Tema
moae
KQHL,

J1€KL,

eg
J1

 CORBERE HAE

HHOEK
I'Ipeuﬁ%‘%%f
MRELERRAN

Teg
60}

Tema 14.
OBOJMOUNOHHO-TEHETMYE
KOHUenums
NPOUCXOXOEHNS 3TUKMW.
14.1. C yero
Ha4YMHaEeTCs YenoBek U
4yenoBseyHocTb? 14.2.
OTuMKa Kak npoaykT
€CTeCTBEHHOro oTbopa.
14.3. lpoucxoxgeHune
HEKOTOPbIX
oTpuuaTenbHbIX
9CTETNYECKNX SMOLUIA.
14.4. EcTecTBEHHbIN
oTb6Op Ha amMoLMK
3awmTbl ctapoctu. 14.5.
["pynnoson
€CTEeCTBEHHbI 0TOOpP Ha
Xaxnay nosHaHus. 14.6.
CouwmanbHblii 0TOOpP 1
nopoxjaemble nm
NCKaXEeHHble

JNINH

leRReHne.lpeamer
MARORAHAATRARBUTING
RTYeAkhi REBONIOLM

CKas

bl

CTeCTB(

Bamone (# Gac

FXE'é"IEA%EbeMeHHble KOHLIen
NIPISNLY BRI (FPuacia(os):

(oB)):

Kypca ¢oBpeMe

14

3HaHuUA

U B eCTeCTBO3HAHUMN..

AN eCTe

HHble KOHLenuum €
CTOPUS ecTe

11. 41

CTBO3H

AHNS. Mpobné

CTBO3HaHUA.

cTecTBo3HaHus. NMpobnembl

EMbl MOOennpoBaHnA Pa3BunTtig

TeCTUpPOBaHMe
pedcpepart

1.2. OCHOBHbIE

Ay "4

Tema
MHor

ZchaTagTERbEIGHAY HA
RYBARHRBAETEHAYKY. 2

Hayq

HbIC

ek,

RHoe 3aHsATMe (1 yac

U TYM3
2. énel

(08B)):

JHUTapH])
Imcpuka

bie Kyn

bTypbl, Hayy

HbI MeTo..

eCﬂECTIBeHH X U TYMaHUTapPHbIX

shuyet
Hayk. 2.3.

JOCTN. 2.

AT

4

ST HAYIHOW P

INOHANTBHO
12

LT,

EcTecTBEHHOHay4YHas U ryMaHUTapHbIE KyNbTypbl. Hay4YHbIA METOA.
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naboparopHas pabora (1 4aca(oB)):

Tema 3. EcTtecTBO3HaHMe U HayKa. 3.1. [lpeaMeT n cneuuncpmuka matemaTuku. 3.2.
AdheKkTUBHOCTL MaTeMaTUKN B eCTECTBO3HaHUW.

NeKunoHHoe 3aHsitne (1 yaca(os)):
EcTecTBO3HaHME 1 MaTemaTuka.
naboparopHas pabora (1 4aca(oB)):

Tewma 4. S13bIKk Hayku 1 a3bIK npupoabl 4.1. Kareropum "Mukpo" un "makpo" 4.2. "lMopsanok n3
xaoca" 4.3. NoHsaTue cuctembl 4.4. BeCKOHEYHOCTb: NOTeHUUaNnbHas U akTyanbHas 4.5.
3akoHbl HbloToHa 4.6. Teopema benna

naboparopHasi paborta (1 4aca(oB)):

Tema 5. KoHuenTtyanbHble 0cCHOBaHUA pn3uku. 5.1. MexaHuka HblotoHa. 5.2. Teopus
oTHocutenbHocTu. 5.3. KBaHTOBas MexaHuKa. 5.4. NNoHaTns "aHeprua" v "aHTponusa”. 5.5.
CoBpeMeHHast KOCMONOrns U KocMoroHus 5.6. Bpemsi n npoctpaHcTteo 5.7. " Obipbl™ B
NpoCTpaHCTBE U BPEMEHU

NeKuunoHHoe 3aHsitne (1 yaca(os)):

KoHuenTyanbHble 0OCHOBaHUA dom3nku. 5.1. MexaHnka HbloToHa. 5.2. Teopus oTHoCcuUTeNnbHOCTU. 5.3.
KBaHTOBas MexaHuka. 5.4. lNoHaATMA "aHeprusa” n "sHTponuns”.

naboparopHasi pabora (4 4aca(oB)):

Tema 6. CTpyKTypHble YPOBHM opraHu3auum matepum 6.1. O6beauHsow,as ponb xaoca 6.2.
MHpopMaLMOHHasA KOHUenuus pa3suTtus cuctem 6.3. OCoO6eHHOCTM ONUCaHUs CNOXHbIX
cuctem 6.4. KoHuentyanbHas Mogenb pa3BUTUS

naboparopHas pabora (1 4aca(oB)):

Tema 7. CamoopraHusaumsi CN0XHbIX CUCTEM. DBOJIIOLLMOHHbIE acrneKTbl MHGPOpPMaLMOHHOIo
B3auMo0encTBUS CUCTEeMbl Co cpeno#u 7.1. [luccunatueHble CTPYKTYPbl U ABNIEHUSA
camoopraHusauum 7.2. Ycnoeusi BO3HUKHOBEHUs1 camoopraHu3sauum 7.3. CuHepreTuka.

naboparopHasi pabora (1 4aca(oB)):

Tema 8. dBontouus n coreopeHne mupa 8.1. OTpuuaeT 1M aKT TBOPEHUS 3BONOLUIO? 8.2.
Bo3MoOXHble anbTepHaTuBbl gapBuHU3my 8.3. JloxHas anbTepHaTuBa 3BOMIOLUOHU3MY

Tema 9. Xumunyeckue KoHuenuuu. 9.1. Cneunduka xmmmyeckoro 3HaHus. 9.2. CtpoeHue
XMMUYeCKUX BeLLL,ecTB U UX B3aMMo4enCcTBMe.

Tema 10. Buonornyeckume koHuenuuu. 10.1. NMpoucxoxaeHune xmsuu. 10.2 Cneuncpuka
XWBOro n ero MHoroo6pasue. 10.3. F'eHHble U K/1eToYHble MexaHu3Mbl. 10.4. Buonorus
noseneHus.

Tema 11. MbiwneHune. Mo3r n komnbtotep 11.1. NMupamunpa a3bikos 11.2. NporpammucTckme
aHanoruu 11.3. OBe nornku 11.4. Kak ucuucnatb ugen? 11.5. Mo3sr un komnototep 11.6.
Buokomnbiotep 11.6.1. OsontoumoHHoe mogenuposaHue 11.6.2. HenpoHHble ceTu n
Henpokomnbiotep 11.6.3. "UHTennekTyanbHble M306peTeHUs" 6MONOrMYEecKon 3BONHOLIUMN
11.7. "BupTtyanbHas peanbHOCTb"

naboparopHas pabora (2 4aca(oB)):

Tema 12. Buocdpepa, Hooccpepa v umsunusaumnsa 12.1. dunococpckme noaxonbl K
ecTtecTBO3HaHMIO 12.2. OCHOBHbIE NONI0XEHUS y4eHUs 0 Hoocdpepe. EnnHcTBO 6MoCcdepbl u
yenoseka 12.3. Hayka kak ocHOBHOM hakTop Hoocchepbl 12.4. 3agaum No cCO3nMaaHUIO
Hoocdpepbl 12.5. Mepexon 6uocdrepbl B Hooccepy: NPOrHO3 U peanbHOCTb

Tema 13. OBoNOLUOHHASA MeauLUMHa. FepoHTONOrNA N 3BONKOLIMOHHas 6uonorus 13.1.
BeccmepTue. 13.2. Ocobb - HaMBKMA, ? nMuHocTb. 13.3. Yto Takoe cmepTb? 13.4. Kak
Bbirnaaut cmeptb? 13.5. MHMMasa cmepTb. 13.6. "CBeT B KOHLLe TYyHHens".
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Tema 14. 3BONMOLUMOHHO-TeHeTUYecKasi KOHLLenuusi NpomcxoxaeHnsa atukn. 14.1. C yero
HauyMHaeTCcs YeNoBeK M 4enoBeYyHOCTb? 14.2. 9TUKa KaK NpoAayKT ecTecTBeHHoro oréopa. 14.3.
MpouncxoxapeHne HEKOTOPbIX OTpULLaTEsIbHbIX 3CTETUYECKUX aMouun. 14.4. EcTteCTBEHHbIN
oTO60p Ha 3MOoLUMMK 3aWuUTbl cTapocTu. 14.5. FpynnoBoM ecTeCTBEHHbIN OTOOP Ha Xaxny
no3HaHus. 14.6. CoumanbHbI 0TOOP U NOPOXOaeMble UM UCKaXEHHble NpeacTaBneHns 06
aTuyeckom npupoae yenoseka. 14.7. O HEKOTOPbIX TEHAECHLUMUSIX K OTPEYEHUIO OT 3TUYECKUX
HopMm. 14.8. lpecTynHOCTb MaccoBas U UHOUBUAOYyanbHas, ee reHeTUKa.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLUNINHBI (MOOYNS)

Buabi
Hepens | camocTosiTenbHon [TpyA0eMKOCTb
cemecTpa paboTbl (B yacax)

CTyOEeHTOB

dopMbl KOHTPONS
CaMOCTOSITeNIbHOWN
paboTbl

N Paspen

JucumnnuHol CemecTp

Tema 1. BeepeHue.
[Mpenmet kypca
COBPEMEHHbIE
KoHUenuunn
€CTEeCTBO3HaHMA.
MNpobnembl
MOoOennpoBaHus

1. |Passutme 3 1
ecTecTBo3HaHus. 1.1.
NcTopus
ecTecTBo3HaHus. 1.2.
OcHoOBHbIe
KOHLUeNTyanbHble
peBsontounn B
€CTEeCTBO3HAHMUN..

Tema 2.
EcTtecTBeHHOHay4Has
rymMaHuTapHble
KynbTypbl. Hay4HbIN
meton. 2.1.
MHOroypoBHeBOCTb

2. [Haykn. 2.2. Cneumdomka | 3 2
€CTECTBEHHbIX 1
ryMaHUTapHbIX HayK.
2.3. Hay4Hble meToapl 1
KpUTEprn Hay4HOCTH.
2.4. Tunbl Hay4HOW
paumoHanbHOCTH.

Tema 3.
EcTtectBO3HaHVE 1
Hayka. 3.1. [NpeomeTt un
cneungouka 3 3 noaroToBeka K 8
marematuku. 3.2. TECTUPOBaHUIO
P PeKTUBHOCTb
mMarematukn B
€CTEeCTBO3HaHWUMW.

noaroToBka K

TECTMPOBAHMIO 8 TecTupoBaHue

noaroToBka K 8

TECTUPOBAHWIO TecTpoBanne

TeCTUpPOBaHue

KETPOHHBH
B_EPCHTET
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 4. S3bik Hayku u
A3blK Npupoabl 4.1.
KaTeropuu "Mrnkpo" un
"mMakpo" 4.2. "lMopsnok
n3 xaoca" 4.3. lNoHaTve
4. |cuctembl 4.4, 3
BeckoHe4yHOCTb:
noTeHumnanbHasa un
akTyanbHas 4.5.
3akoHbl HbtoTOHa 4.6.
Teopema benna

Tema 5.
KoHuenTyanbHble
OCHOBaHUS PUINKN.
5.1. MexaHuka
HbtoToHa. 5.2. Teopus
OTHOCUTENbHOCTHN. 5.3.
KBaHTOBas MexaHuka.
5.4. lNoHaTtua "aHeprns” noAaroToBka K
n "sHTponuna". 5.5. pedeparty 8 pecpepar
CoBpemeHHas
KocMornorus v
KOCMOroHus 5.6. Bpems
1N NPOCTPAHCTBO 5.7.
"Obipbl" B
NpPOCTPaHCTBE U
BPEMEHN

Tema 6. CTpyKTypHbIE
YPOBHW OpraHn3aLmm
martepum 6.1.
Ob6beaunHsiowas ponb
xaoca 6.2.
NHdgpopmaumoHHas

6. [KOHUenuma passntuns 3
cucrtem 6.3.
OcobeHHOCTU onncaHus
CNOXHbIX CUCTEM 6.4.
KoHuenTtyanbHas
MoLesb pa3BuTUS

4 noaroToBka K

TeCTMPOBAHIO 8 TecTupoBaHue

6 noaroToBka K

TeCTMPOBAHIIO 8 TecTupoBaHue

KETPOHHBH
B_EPCHTET
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Crtpanunua 13 n3 21.

Buabi
N Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB

Tema 7.
CamoopraHuzauus
CNOXHbIX CUCTEM.
OBOMIOLMOHHbIE NoAroToeka K 5 pedpepar
acnekTbl pecpepaty
NHPOPMAaLIMOHHOIO
B3aMMOOENCTBUSA

7. |cuctembl co cpepon 7.1. 3 7
JunccunatnBHble
CTPYKTYpbl U ABNEHUS
camoopraHmsaumm 7.2.
YcnoBsus :gg:ﬁ;gg;ﬁ;}o 5 TecTnposaHune
BO3HWKHOBEHUS
camoopraHmsaumm 7.3.
CwuHepreTuka.
Tema 8. 3sonoumns n
COTBOpEeHne Mnpa 8.1. noaroToBkKa K
OTleLl,aeT TN aKT pe&)epa'{'y 2 pe(pepaT
TBOPEHMS 9BONOLNIO?

8. [8.2. BoamMoXxHble 4 8
anbTepHaTuBbI
napsuHu3mMy 8.3. noaroToeka K
JToxHas anbTepHaTmBa TECTUPOBAHNIO 2 TECTVIPOBAHNE
9BONMOLNOHN3MY
Tema 9. Xummnyeckune
KoHuenumu. 9.1. NOAroToeka K 2 pedpepar
Cnieundouka pecpepary

9. [XMMmn4yeckoro 3HaHus. 4 9
9.2. CTpoeHue
XMMUYECKIX BELIECTB 1 :géf,,?;g;;ﬁ;}o 2 TeECTMPOBaHNE
X B3anMoOencTeme.
Tema 10.
Buonornyeckne
KoHuenumn. 10.1. noAaroTtoeka K 2 pemepa]'
MpouncxoxaeHve pedepary
Xn3Hu. 10.2

10./Cneumndovika XmBoro u 4 10
ero MHoroobpasue.
10.3. [eHHble K
KNETOYHbIE MEXAHU3MbI. :gf:;;gzgi;}o 2 TECTVMPOBaHMe
10.4. buonorusa
noseneHus.
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi

caMoCTOsITe/IbHOM

paboTbl
CTY0EeHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

11

Tema 11. Mbliwnexue.
Mo3r 1 KoMnbroTEP
11.1. lNupamnpga A3bikoB
11.2. lNporpammumcTckue
aHanorum 11.3. Ilse
norukmn 11.4. Kak
necyncnatb noen? 11.5.
Mo3r 1 KoMnbroTEP
11.6. buokomnbroTEP
11.6.1. 9BONOLUMOHHOE

.MmogenvnposaHve 11.6.2.

HenpoHHble ceTn 1
HerpokoMMbioTep
11.6.3.
"MHTennekTtyanbHble
n3o0bpeteHns"
6ronornyeckon
ssonounn 11.7.
"BupTtyanbHas
peanbHOCTbL"

11

MOAroTOBKa K
pedpepary

pedbepar

MOAroToBKa K
TECTMPOBAHMIO

TEeCTMpOBaHWe

12.

Tema 12. bBuocepa,
Hoocdoepa U
umsmnmsaumsa 12.1.
dunocodockme noaxoapl
K ecTecTBO3HaHuio 12.2.
OCHOBHblE MONOXEHUS
y4eHnsi 0 Hoocdoepe.
EnmHcTBO Brocepsb! 1
yenoseka 12.3. Hayka
Kak OCHOBHOW gpakTop
Hoocdepbl 12.4.
3apaym no co3maaHuio
Hoocdepbl 12.5.
Mepexon 6uocgepsbl B
HoOCdpepy: NPOrHo3 n
peanbHOCTb

12

NOAroToBKa K
pedpepary

pedepar

NoAroToBKa K
TECTUPOBaHNIO

TeCTUpPOBaHMe

13.

Tema 13.
OBONIOLMOHHAS
MeamumHa.
["epoHTONOrMSA N
9BOMOLUNOHHASA
6uonormsa 13.1.
BeccmepTtume. 13.2.
Ocobb - nHameng ?
nnyHocTb. 13.3. YTo
Takoe cmepTb? 13.4.
Kak BbIrnsaaut cMeptb?
13.5. MH1Mas cmepTb.
13.6. "CBeT B KOHLE

TyHHens".

13

MOAroTOBKa K
pedpepary

pedbepat

NoAroToBKa K
TECTUPOBaHNIO

TeCTUpPOBaHue

PerunctpaumoHHbin Homep 817222014
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 14.
OBONIOLMOHHO-reHeTnyerkas
KOoHUenums
NPOUCXOXOEHUS 3TUKMN.
14.1. C yero
Ha4YMHaeTCs 4enoBek U
4yenoBseyHocTb? 14.2.
OTVKa Kak NpoayKT noarotoBska K 4
eCTeCcTBeHHOro otbopa. pedpeparty
14.3. lNpoucxoxneHmne
HEKOTOpPbIX
oTpuuaTenbHbIX
3CTETNYECKNX IMOLMIA.
14.4. ECTECTBEHHbIV
oTOOp Ha amMouuK
14. I?:aumel cTapocTy. 14.5. 4 14
pynnoBoM
€CTECTBEHHbIA 0TOOpP Ha
Xaxay nosHaHu4. 14.6.
CouwmanbHbiii 0TOOP U
nopox.agaemble nm
NCKaXeHHble
npencrasneHust 06
3TMYecKkou npupoae noaroToBka K
yenoseka. 14.7. O TeCTUPOBaHNIO
HEKOTOPbIX TEHOEHUMNAX
K OTpEeYeHunio oT
3TMYEeCKMX HOpPM. 14.8.
MpecTynHOCTb
maccosas u
WHOMBUOYaNbHas, ee
reHeTuka.

NToro 88

pedepar

2 TecTupoBaHue

5. O6pa3oBatenbHbie TEXHONOrMW, BK/IIOYasi MHTepPaKTUBHble (hopMbl 06yuYeHuUst
PekomeHOyeMble 06pa3oBaTeNibHble TEXHONMOMN: NEKUMOHHbBIE 3aHATUS, NPaKTUYeckme ayanTOpHbIe
3aHsATUS, caMocTosTeNnbHas paboTa CTyAeHTOB.

Mpw NpoBeneHN 3aHATUIA PEKOMEHOYETCS NCMONb30BAHNE aKTUBHbIX N MHTEPAKTMBHbLIX (OOPM
3aHATUN (PONEBBIX UTP, MPOEKTHbLIX METOAMK, MOAr0TOBKA A0KNaA0B, NPe3eHTauunm, MHbIX PopM) B
coyeTaHum ¢ BHeayAMTOPHOI (CaMocTosATeNbHON) paboTol.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHue. Npenmet Kypca cCOBpeMeHHbIe KOHUEMNuUn eCTeCTBO3HaHUS. npOGHEMbI
MogenupoBaHusa Pa3sutue ectectBo3HaHus. 1.1. UcTopua ectecTBO3HaHUA. 1.2. OcCHOBHblE
KOoHUenTtyasbHblie peBoNMioLunnN B €eCTECTBO3HAHUMN..

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:
l/|CTOp|/|$| €eCTeCTBO3HaHUA

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 2. EcTecTBEeHHOHay4YHasi U1 rymaHuTapHble KynbTypbl. HaydyHbin meton. 2.1.
MHoroypoBHeBOCTb Hayku. 2.2. Cneuundouka ecCTeCTBEHHbIX U F'YMaHUTapHbIX HaykK. 2.3.
Hayu4Hble MeTOObI U KpUTEPUN HAYYHOCTU. 2.4. TUnbl Hay4YHOU paLlMOHaNbHOCTU.

TECTUPOBAHWE , MPUMEPHbBIE BOMPOCHI:
Twvnbl Hay4YHOW pauMOHaNbHOCTU

Tema 3. EctecTBO3HaHue un Hayka. 3.1. [peaMeT 1 cneuncpmka mateMaTmku. 3.2.
AdheKkTUBHOCTb MaTeMaTUKU B €CTECTBO3HaHUM.

TECTUPOBaHNE , MPUMEPHbIE BONPOCHI:
MpenMeT 1 cneundomka MateMaTukm

Tema 4. 13bIK Hayku U A3bIK npupoabl 4.1. Kateropuv "MUKpo™ n "makpo" 4.2. "lMopsanok us
xaoca" 4.3. loHATne cucrtemol 4.4. beCKoOHEeYHOCTb: NoTeHUnanbHasa U aktyanbHas 4.5. 3akOHbI
HbroToHa 4.6. Teopema benna

TGCTVIpOBaHVIe y npmmeprle BOI'IpOCbIZ
3akoHbl HbioToHa

Tema 5. KoHuenTyanbHble oCHOBaHUs cpu3uku. 5.1. MexaHuka HbloToHa. 5.2. Teopus
oTHocuTenbHocCTU. 5.3. KBaHTOBasi MexaHuka. 5.4. MoHaTna "sHeprusa" n "sHtponusa'. 5.5.
CoBpeMeHHasi KOCMOOrns 1 KocMoroHus 5.6. Bpemsi n npoctpaHcTteo 5.7. " Obipbl™ B
NPOCTPaHCTBE U BPEMEHU

pegoepart , NpUMEpHbIE TEMBbI:
Bpemsa n npoctpaHcTBO KBaHTOBas MexaHuka

Tema 6. CTpyKTypHble YPOBHU opraHusauum matepum 6.1. O6beauHsoWw,asn ponb xaoca 6.2.
MHdopmaumoHHas KoHuenuus pa3sutna cuctem 6.3. OCO6eHHOCTN ONMCaHUS CIOXHbIX
cucrtem 6.4. KoHuentyanbHas Mogenb pa3BuUTus

TECTUpOBaHue , NPMMepPHbIe BOMPOCHI:
CTpyKTypbl MaTEpUK

Tema 7. CamoopraHu3aumsi CNIOXHbIX CUCTEM. DBOJOLMOHHBbIE acneKTbl MHCPOPMaLMOHHOIo
B3aMMO,0eMCTBUS CUCTEMbI CO cpenon 7.1. [luccunaTtmBHbie CTPYKTYPbl U iIBNEHUS
camoopraHusauum 7.2. YCnoBusi BO3HUKHOBEHUSI camoopraHu3sauum 7.3. CuHepreTuka.

pedoepart , NpYMepPHbIE TEMbI:
CuHepreTuka

TECTMPOBAaHWE , MPUMEpPHbIE BOMPOCHI:
CamoopraHnsauus cucTem

Tema 8. dBontoumsa u corsopeHne mupa 8.1. OTpuLaeT M aKT TBOPEHUs 3BoNOLMI0? 8.2.
Bo3MoXHble anbTepHaTuBbl gapsuHu3my 8.3. JloxHas anbTepHaTuBa 3BO/MIOLLUOHU3MY

pedoepart , NPUMEpPHbIE TEMbI:
CoTtBopeHue Mmpa

TecTMpoBaHue , NpUMepPHbIE BONPOCHI:
Teopwun asonoummn

Tema 9. Xumnueckue KoHuenuuun. 9.1. Cneundomka xmmmyeckoro 3aHaHus. 9.2. CtpoeHue
XMMUYECKUNX BELLLeCTB U UX B3aUMOOENCTBUE.

pedoepart , NpUMEpPHbIE TEMbI:
CoBpeMeHHas Xxumns

TeCTMpOBaHMe , MPUMEPHbIE BONPOCHI:
CTpOoeHme XMMNYECKMX BELLECTB

Tema 10. Buonornyeckume koHuenuuu. 10.1. NMpoucxoxaeHune xmnsuu. 10.2 Cneumncprka Xmeoro
n ero MHoroo6paswue. 10.3. FeHHble 1 KNeTo4yHble MexaHn3mbl. 10.4. Buonorns nosegeHus.

pedoepart , NpUMEepHbIE TEMBbI:
Buonornyeckne KoHuenuum
TecTupoBaHue , NpuUMepHble BOMPOCHI:
['eHHas Teopus
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Tema 11. MbiluneHue. Mo3ar n komnbeiotep 11.1. Nupammnpa a3bikos 11.2. NMporpammmucrTckue
aHanorumn 11.3. [Be noruku 11.4. Kak ncumcnsate ngen? 11.5. Moar u komnbrotep 11.6.
Buokomnbiotep 11.6.1. dBontounMoHHoe mogenupoBaHue 11.6.2. HenpoHHble ceTu n
HenpokomnbioTep 11.6.3. "UHTEennekTyanbHble M306peTeHns" Guonormyeckon aponouum 11.7.
"BupTtyanbHas peanbHOCTb"

pedpepar , NpUMepHble TeMbI:
MbiwneHve

TeCcTUpoBaHue , NPUMEpPHbIE BONPOChI:
lNMvpamnpa s3bikoB

Tema 12. Buocdpoepa, Hooccpepa v umsunusauma 12.1. dunocodpckme noaxonbl K
ecTecTBO3HaHMIO 12.2. OCHOBHbIE NONOXEHUS y4eHusi o Hoocchepe. EomnHcTBO GUOcoepbl
yenoseka 12.3. Hayka kak ocHOBHOM hakTop Hoocdpepbl 12.4. 3apayum No CO3UAAHUIO
Hoocdpepbl 12.5. Mepexon 6uocchepbl B Hooccepy: NPOrHO3 U peanbHOCTb

pedoepart , NpUMEpPHbIE TEMbI:
Buocdepa, Hoochepa 1 usunmnzaumns
TecTMpoBaHue , NpMMepPHbIE BONPOCHI:
Hayka kak gpaktop Hoocpepsl

Tema 13. 3BONOLUMOHHAA MeauumuHa. FepoHTONOrnsA n 3BONKLMOHHAsA 6uonorus 13.1.
BeccmepTue. 13.2. Ocobb - uHausupa, ? nnyHocTb. 13.3. Uto Takoe cMepTb? 13.4. Kak Bbirnagut
cmepTtb? 13.5. MHMMasa cmepTb. 13.6. "CBeT B KOHLe TYHHens'".

pedepart , NPUMEpPHbIE TEMbI:
MeanuunHa

TeCcTMpoBaHue , NPUMEpPHbIE BONPOCHI:
Ocobb - NNYHOCTb

Tema 14. 3BONIOLUOHHO-reHeTUYECKas KOHLLenumsa npomcxoxaeHmsa atuku. 14.1. C vero
HayMHaeTCs YenoBek U 4eNoBeYHOCTb? 14.2. ATUKaA KaK NPOAYKT eCTeCTBeHHOro oréopa. 14.3.
NMpoucxoxnpeHne HeKOTOPbIX OTpULLaTeNIbHbIX 3CTEeTUYECKUX IMOLMNA. 14.4. EcTeCTBEHHbIN
oTOOp Ha aMOLMM 3aLnTbl cTapocTu. 14.5. FpynnoBow ecTeCTBEHHbIN OTOOP Ha XaxXxay
no3HaHus. 14.6. CoumanbHbIi OT60P U NOPOXOAEMble UM UCKaXeHHble npeacTaBneHus 06
aTu4yeckom npupoae yenoseka. 14.7. O HEKOTOPbIX TEHAEHLUMAX K OTPEYEHUIO OT ITUYECKUX
HopM. 14.8. lpecTynHOCTb MaccoBasi U MUHOMBUAYyaNbHasi, ee reHeTuKa.

pedoepat , NPUMEpPHbIE TEMbI:
Yenosek 1 nnaHeTta 3emMns
TecTMpoBaHue , NpPUMepPHbIE BONPOCHI:
["eHeTuKa

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

Bonpochbl BbIHOCKMbIE K 3a4eTy:

. Y10 Takoe ecrtecTBO3HaHue.

. OCHOBHOW KOHLIENT eCTEeCTBO3HAHWS.

. OCHOBHOW TEOPETUHECKUI KOHLUENT ryMaHUTaPHbIX HayK.
. CopepxaHve runoTeTnko-aeaykTMBHOro MeToa.

. CogepxaHve nparmatm4yeckoro Mmetona

. OCHOBHbIE KpUTEPUN HAYYHOCTN €CTECTBO3HAHUSI.

. OCHOBHbIE KPUTEPUN HAYYHOCTM N'YMaAHUTAPHbIX HayK.

. Hay4yHble meToObl MaTEMaTUKN.

9. NpenmeT MaTemMaTukm.

10. Hay4HbIi KpUTEPUI MaTEMATUKN.

11. CyTb adpPEKTUBHOCTN MaTEMATUKN B €CTECTBO3HAHUM U T'YMAHUTAPHbIX HayKax.

0O NO O~ WN =
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12.
13.
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.
39.
40.
41

MoHATMA MMKPO, MAaKpO B MOLENNPOBAHWNN.

YTo Takoe nopsanok v xaoc.

Y10 Takoe cnctema n afeMeHT.

MoHsiTNe "6eCcKOHEeYHOCTb".

Teopema benna.

HbIOTOH - OCHOBOMONOXHUK GOM3NKM KakK HayKMW.
CopnepxaHue npuHUmMna oTHocuTenbHocTu ranunes.
KoHuenuust abcontoTHOCTU BPEMEHW U NMPOCTPAHCTBA.
[MpoTmBopeynsa mexaHukm HboToHa.

CopepxaHue gByx noctynatos CTO.

KoHuenuus 6nmskonencTaus.

CyTb pensaTMBNCTCKON KOHLENUMN NPOCTPAHCTBA Y BPEMEHW.
OTHOCMTENBHOCTb OAHOBPEMEHHOCTN.

Cnyyan cxoxectn cpopmyn CTO n mexaHmkn HbioToHa.
MnasHbI npuHUun OTO

MoHsATME BONHOBAS OyHKLMS.

MprHUMN HArNS4HOCTK

MprHUMN 4ONONHUTENBHOCTM.

MprHLMN COOTBETCTBUS.

VmetoTtcsa nu CpVI3I/I‘-IeCKI/Ie SBNEeHNA He NnposiBisieMble B SKCI'IepI/IMeHTaX?

[MoHaTne Bakyyma.

BupTyanbHble YacTuupl.

[MoHsATMe cnnHa.

KBaHTbl cnabbix B3auMo0eiCTBUA.
KannbpoBo4Hasi M"HBAPUAHTHOCTb.

[MepBoe 1 BTOpOE Havyana TepMoaNHaAMUKN.
'MnoTesa o Tennosorn cMepTy BeceneHHoM.
Kak obpagsytoTcs 38e3abl?

NcTo4HMK sHeprum 3se3g.

OHWTEeNnHa).

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

MNpobnema ctabunbHocTn atoma Pesepdpopaa n Teopus Bopa.
e Bponb: KopnycKynspHO-BONHOBOV CMHTE3 B KBAHTOBOW TEOPUN.

dunocodockoe 3HaYeHNE KBAHTOBOW MEXaHMKN.
NHdoopMaumoHHas KoHUenumsa pa3smTns CUCTEM.
CnoxHble CUCTEMBI.

Mognenb passutums.

CamoopraHunzauus.

IuccunaTtneHble CTPYKTYPbI.

ConepxaHue cuHepreTuku.

Cneumndomka xmmmn.

[NaBHbIN KPUTEPUIA HAYHHOCTU XUMUW.
Xumpnyeckasa peakTMBHOCTb BelecTsa.
TeopeTnyeckme 0OCHOBbI HEKTACCUYECKON XNMUU.
Cneumndmka XmBoro.

CTtaHoBneHMe XN3HN Ha 3emne.

OcHoBHble aTanbl buonornyeckor agonounn Ha 3emne.

. Npest kBaHTOB 1 yCcTpaHeHne napanokCoB Knaccuyeckorn counaukn (pabotel MNnaxka n
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58. CtpykTypa OHK.

59. MexaHu3M KnoH1poBaHUS.

60. NoHaTre reHa.

61. CTpoeHne 61MoNormyeckmx KneTok.

62. KoHuenuns augodepeHumnanbHOM aKCNPeccum reHos.
63. 3akoHbl MeHpens.

64. 3akoH Xapan-BaiiHbepra.

65. OcobeHHOCTN NoBeneHNS 6ECNO3BOHOYHbIX.

66. OcobeHHOCTN NOBEAEHNS MO3BOHOYHbIX.

67. $13blK XMBOTHbIX.

68. [ NaBHas noes napesuHM3Ma.

69. 3oonornyeckas xapakTepuctuka 4enoseka.

70. CopepxaHue kateropum punanonorums.

71. TloHaTHe umBmnu3sauus.

72. Mo3r v MbllwneHmve.

73. HelipoHHas ceTb.

74. ToHsATME HoOoCepbl.

75. [NoBeneHne Yyenoseka C NO3NLNIA CUHEPTETUKM.
76. MponcxoxoeHne acTeTU4ecKnx SMoLmIA.

77. 9Tndeckasn npupoga Yenoseka.

78. CoumanbHoe cofepxaHue B NoBeAeHNM Yenoseka.
79. T1pecTynHOCTb Kak OTpeYeHne 0T 3TUYECKUX HOPM.
80. KoHuenTyanbHble peBoOLUN B UICTOPUN Pa3BUTUS €CTECTBO3HAHWS.

7.1. OcHOBHas nuTteparypa:
KoHuenumn coBpeMeHHoro ectectso3HaHus, ropenos, AHaTonnin Anekceesund, 2012r.
KoHuenuun coBpemeHHoro ectectso3dHaHus, CambirnH, C.A., 2009r.

Koxyxap, B. M. OcHOBbI Hay4HbIX UccnenoBaHuii [OnekTpoHHbIn pecypc] : Y4yebHoe nocobue / B. M.
Koxyxap. - M.: Hawkos n K, 2013. - 216 c. - ISBN
978-5-394-01711-7.http://znanium.com/bookread.php?book=415587

lNycerixaHos, M. K. KoHLenunn COBPEMEHHOrO eCTECTBO3HAHUS [DNEKTPOHHDIV pecypc] : YYebHuK /
M. K. INyceiixaHos, O. P. Panxabos. - 7-e n3g., nepepab. u gon. - M. : I3gatenbcko-Toprosas
koprnopaums "Jawkos n K-", 2012. - 540 c. - ISBN 978-5-394-01774-2.

http://znanium.com/bookread.php?book=415287

7.2. JlononHuTenbHasa nuteparypa:

KoHuenummn coBpeMeHHoro ectecTBo3HaHusi, KaprneHnkos, CtenaH XapnaHosud, 2009r.

TynuHos, B. ®. KoHuenuun COBPEMEHHOTrO ECTECTBO3HAHMS [ONEKTPOHHBIA pecypc] : Y4ebHuk / B.
®. TynuHos, K. B. TynuHoB. - 3-e n3a., nepepab. n gon. - M.: apatenbcko-Toproeas kopriopaums
"Hawkos n K-", 2013. - 484 c http://znanium.com/bookread.php?book=414982

Yenosek B brocgepe: YuebHoe nocobue / J1.H. Epaakos. - M.: HAL, NHdgopa-M, 2013. - 206 c.:
60x90 1/16. - (Bbicwee obpazoeaHue: bakanaspuar). (nepennet) ISBN 978-5-16-006247-1, 500
9K3.

http://znanium.com/bookread.php?book=368478

7.3. UHTepHeT-pecypcChbl:
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lNyceiixanos M. K. Papxa6bos O. P. KoHuenunm 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 nccnenosaHuii - http://znanium.com/bookread.php?book=415587
Newkeswny T. . KoHuenumm COBPEMEHHOrO ECTECTBO3HAHMSA: COLMOryMaHUTapHas NHTepnpeTaums
cneumgurkn CoBpeMeHHoOM Haykm - http://znanium.com/bookread.php?book=342109

CrenuH B.C., Ky3Heuosa J1.®. HayyHas kapTuHa Mupa B KynbType TEXHOrE€HHOM LMBMAn3aunm -
http://znanium.com/bookread.php?book=347529

TynuHoB, B. ®. KoHueNumnn COBPEMEHHOTO ECTECTBO3HAHMS [ONEKTPOHHBIA pecypc] : Yy4ebHuk / B.
®. TynuHos, K. B. TynuHoB. - 3-e n3ga., nepepab. n gon. - M.: sapatenbcko-Toproeas koprnopaums
?0awkos n K??, 2013. - 484 ¢ - http://znanium.com/bookread.php?book=414982

Yenosek B Broctepe: YuebHoe nocobue / J1.H. Epaakos. - M.: HALL UHpa-M, 2013. - 206 c.: 60x90
1/16. - (Bbicwee obpa3zosaHue: bakanaepwuar). (nepennet) ISBN 978-5-16-006247-1, 500 aka. -
http://znanium.com/bookread.php?book=368478

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve ancumnnamHbl "ECTeCTBEHHOHay4YHas KapTuHa MMpa C TOYKN 3peHNs MmateMaTukun”
npeanonaraeTt UCMONb30BaHNE CNeayowero MatepmnanbHO-TEXHNYECKOro 06ecneqyeHns:

KoMnbtoTepHbI Knacc, OprrexHuka, KWHo3as, 3KCneprMeHTasnbHble YCTaHOBKMU A1l NPOBEeAEeHNS
nabopaTopHbIX 3aHATWIA 1 CaMOCTOATENbHOW paboThl; HOCTYN K pecypcam ceTu VIHTepHeT (BO BpeMs
CaMOCTOATENIbHOW NOAFOTOBKN).

MNporpamma coctaBneHa B cooTBeTcTBUM € TpeboBaHnsamMm @I OC BIO un yyebHbIM nnaHom no
HanpaeneHunto 050100.68 "Meparornyeckoe obpasoBaHne" n MarMcTepPCKo Nporpamme
MatemaTtuvka, nHgpopmaTka n MHPOPMaLUMOHHbIE TEXHONOTUN B 06pa3oBaHUu .
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