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MporpamMmy aucumnanHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) NlapunoHos A.J1. Kadbenpa
TeopeTmnyeckon puamkn OTaeneHne puamkn , Alexander.Larionov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHns aucumnnmHbl "®unocogckmne BoNpoCchl eCTeCTBO3HAHUSA" SABNSETCS U3YyYeHune
Hanbonee BaxXHbIX 1 FyOOKNX OUNOCOGCKMX TPAAULMIA, Nexalmx B OCHOBE BCEX
€CTeCTBEHHOHay4YHbIX 3HaHW

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

LaHHas yyebHas oucumnnuHa BktodeHa B pasgen " M1.6.1 ObuweHay4HbliA" OCHOBHOWA
obpaszoBarenbHoit nporpammbl 011200.68 Pursnka n oTHocuTcs K 6a3oBoi
(obwenpodpeccmnoHanbHom) Yyactu. OcBamBaeTcs Ha 1 kypce, 1 cemecTp.

Oucumnnuna (M.1.5.1) BxoamT B 6a30BYyt0 YacTb obweHay4Horo umkna (M.1). [Lns ocBoeHUs
ONCLUNANHBI HEOOXOAUMbBI 3HAHUS OUCLUNANH: OUNOCOGUS, UCTOPUS chnnocodomnn, knaccnyieckas
MexaHuka, TeopeTnyeckas MexaHuka, MonekynspHas ouavka, af1eKTpnuyecTso U MarHeTnam, onTuka,
aToMHas n aoepHas ovsnka, dNeKTpoanHaMuka, KBaHToBas MexaHuka, TepMoanHammka u
cTatucTnyeckas ouanka, actpodumamka n kocmMonorus, xumms. OCBoeHne aMcUnnanHbl He06X0ANUMO
L1151 POPMMPOBAHUST HAYYHOrO MMPOBO33PEHNS 0ByHatoWmMXCs 1 WUPOThl MPOPECCUOHANBHOIO
Kpyrosopa.

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHLUN

CNocobHOCTb COBEPLIEHCTBOBATL M pa3BMBaTH CBOW

Lndop komMneTeHUUH

OK-6 MHTENNEKTyaNnbHbI U 0OWEKYNbTYPHBIV YPOBEHb, 4OOUBATHLCS
HPaBCTBEHHOI0 U (OM3NYECKOr0 COBEPLIEHCTBOBAHNE CBOEN
NINYHOCTM
CNOCOBHOCTb aaanTUPOBATLCS K UBMEHEHWIO HAYYHOTO ©
OK-7 Hay4YHO-NPON3BOACTBEHHOrO NPOGUNSA CBOEN

I'IpOCpeCCVIOHaﬂbHOVI 0esaTenbHOCTU, K USBMEHEHUIO
COUMOKYJNbTYPHbIX N counalibHbIX YCNOBUW 0EeATeNbHOCTU

CMOCOBHOCTBIO K KOMMYHMKAUUWN B HAY4YHOW, NPON3BOACTBEHHOA
OK-8 N coumnanbHO-06WEeCTBEHHON capepax AeATENbHOCTH,

cB0b60OHOE BNafeHNe PyCCKUM M MHOCTPAaHHBIM Si3blkaMu Kak
cpencTBamu OenoBoro obuweHus

K-1 "

O CMOCOBHOCTb NEMOHCTPUPOBATL YrnybnéHHble 3HaHUS B
(oBwekyneTypHbie obnacTt MmateMaTukn U eCTECTBEHHbIX Hayk;

KoMMeTeHuunn) yK;

OK-2 "

(OBILEKYNIbTYPHBIE NOCOBHOCTb AEMOHCTPMPOBATb YrnybnéHHble 3HaHMs B obnactu
KOMNETEHLIN) FYMaHUTAPHbIX 1 9KOHOMUYECKMX HayK;

CNOCOBHOCTb CaMOCTOATENBHO NpMobpeTaTtb C MOMOLLbIO

OK-3 MHCPOPMALIMOHHbIX TEXHOMOMWA 1 UCMONb30BATH B
NPaKTN4YeCcKor AesTeNbHOCTU HOBbIE 3HAHWS U YMEHNS, B TOM

Yucne B HOBbIX 06NACTSIX 3HAHWIA, HENOCPEACTBEHHO HE

CBSI3aHHbIX CO CAEPO LeSTENbHOCTUN, pacwmpsaTb U yrnybnsTb

CBOE Hay4YHOEe MUPOBO33PEHNE;

(0BLekynbTypHbIE
KOMMeTeHuunn)
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Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-5
(0BLeKkynbTypHbIE CNocobHOCTb NOPOXAaTh HOBbIE NAEMN (KPEATUBHOCTD)
KOMMeTeHuunm)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

Hanbonee BaXHble U Hernpexogsawmne 0OCTUXEeHNA MI/IpOBOI7I domnocoun, nrparowmne Knro4eByo
ponb B popMUPOBaAHNN COBPEMEHHOIO HaY4YHOro MMPOBO33PEHMUS

2. IONXeH yMeTb:

npon3secTn aHan3 npoueccos, npmeenwmnx K Ba>XXHeNWmnm OTKPbITUAM B obnacTn ecTeCTBEHHbIX
HaykK, B CBA3U C MI/IpOBO33peH‘-IeCKOI7I 06CTaHOBKOW TOro BPEMEHN

3. DonxeH BnageThb:
NHpopMaLmeli 06 OCHOBHbIX HanpPaBeHNSIX Pa3BUTUSI ECTECTBEHHbIX HayK

4. nonXeH OeMOHCTPUPOBaTb CNOCOBHOCTb Y FOTOBHOCTb:
K QanbHenwemy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMANHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMNNHBI 3a4eT B 1 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OOMnycKa K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeyoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTnyecknu nnaH gucUUnNaAuHbI/MoAayns

Bupabl n yacobl
ayauTopHOM paborThbl,

Pasnen
Hepens WX TPy A0EMKOCTb Tekywue copmbl
N D.MKAL:)ILF;,I’I.IV;HH/ CemecTp cemecTpa (B yacax) KOHTpONS
n eKu““I'Ipaxmqecmenaﬁoparopuble
3aHATUSA pabortbl
THbIV On
1 Tema 1. dunocodpusa n 1 ] 5 0 0 )JII?ACK CC(IDMpoc
‘lecTtecTBO3HAHME y
PerunctpaumnoHHbii Homep 699214 < 3;;1;'%??(&1:{1;%2

CTpaHV“J.a 4 n3 1 3 AR 4 O IHHO AHATKTAHECHAR CHCTEMA Kby
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpoOns
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 2. OCHOBHbIE

donamyeckne BennymnHbl, YCTHbI ONpocC
2.|[kaKk KonnyecTBeHHbIe 1 2-3 4 0 0 anckyccus

XapakTepucTukun

NPUPOLHbIX 0O bEKTOB.

Tema 3. AncKyccus
3.|PyHOameHTanbHbIe 1 4-5 4 0 0 YCTHbI ONpocC

B3aMMOLENCTBUS.

Tema 4. YCTHbI ONpocC
4.|KpynHomacwrabHas 1 6-7 4 0 0 JNCKycCcus

OnHamnka BceneHHon.

ONCKYCCUS

Tema 5. Osontouus YCTHbIA onpoc
. 3BE3OHbIX CUCTEM. 1 89 4 0 0 pedbepar
6 Tema 6. VIcTouHnKmn 1 10 5 0 0 ﬁ?/ITCHKb'gC?A';pOC

‘l[aHeprum 3BE3L. y

Tema 7. BHyTpeHHSS YCTHbIA ONpocC
7.|cTpykTypa 1 060104KM 1 11-12 4 0 0 pedepat

3emnu.

Tema 8. o

BO3HMKHOBEHME XUN3HN ﬁ?/ITCHKb'g C?A';poc
8.|Ha 3emne ¢ To4KK 1 13-14 4 0 0 ecpey ar

3peHnsa PU3NKN, XUMUK P P

n buonorun.

Tema . Ntoroeas 1 0 0 0 3aver
" |dopma KoHTpOnNA

Ntoro 28 0 0

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. dunococusa u ectecTBO3HaHMe
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Mpenrteyn gounocodomm n eCTeCTBO3HAHUS - MUADONOrNS N pennrus. EctecTso3HaHme - CBOA Hayk O
npupoae (gonamnka, aCTPOHOMUS, acTPOodM3MKa, KOCMONOrUS, XMMKs, reonorus, buonorus).
EamHcTBO M Nno3dHaBaeMocTb Mupa. Ctaamm no3HaHns npupoabl. CUMEHTM3M. Prankannam.
ATOMU3M.

Tema 2. OcHOBHble ou3nyeckmne BesIMYMHbI, KakK KOJIMYECTBEHHbIE XapaKTePUCTUKU
NPUPOLHbIX 0O BHEKTOB.

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

NorapudpMuyeckne wkanbl 3HEPruii, Macc, BPeMEH, paccTosiHWIA. NPon3BOAHbIE BENNYMHDI:
CKOPOCTK, YCKOPEHMS, NIOTHOCTU, 06 EMBI, MOLHOCTMW.

Tema 3. PyHOamMeHTaNbHble B3aUMOOENUCTBUS.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

AnekTpoMarHuTHoe, rpaBMTaUMOHHOE, CUbHOE 1 cnaboe B3anmoaencTeus. bespasmepHble
MOCTOSIHHbIE 1 APYrMe OCHOBHbIE XapaKTEPUCTUKM (PyHOaMEHTaNbHbIX B3aMOAENCTBUIA.

Tema 4. KpynHomacwitabHas auHamuka BceneHHonm.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
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OTtkpbiTas (pacwupsowascs) n 3akpbitasa (nynbcupyrowascs) BcenenHas. Kputuyeckas nnoTHOCTb.
XonogHas v ropsdas BceneHHas. Penvktosoe nsnyyeHue.

Tema 5. dBONOLNS 3BE3OHbLIX CUCTEM.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

3Bé3n006pas3oBaHue. IBonoUNS U KOHeYHas cynbba 38é3a. Mapametpol 38é3a. CtpoeHne ConHua
n ConHeyHon cuctembl. CBA3b MexXay napameTpamm HEOECHbIX TeN U MUKPOYACTULL.

Tema 6. UICTOYHMNKM 3Heprvu 3Bé3A.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

HarpeBaHwue rasa npu rpaButaLMoHHOM cXaTtun. TepMosiiepHble peakuym Bo4OPOAHOrO 1
yrnepon-a3oTHOro LIVKNOB.

Tema 7. BHyTpeHHsisi CTPyKTypa u 060n104km 3emnu.
JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

Nutoccpepa, MaHTS 1 aapo 3emnun. MnobanbHas TEKTOHMKA. XMMMYECKUiA cocTaB 0bonovek 3emnu.
Mmopocdoepa, atmocgepa, MmarHutocepa. Ctpaturpaduydeckas n reoXpoHoONorndeckas Wwkanbl.
AbcontoTHas (aaepHas) reOXpOHONOrUs.

Tema 8. BOo3HMKHOBEHUE XU3HWN Ha 3eMe C TOYKU 3peHNs PU3NKK, XuMum n 6monormn.
JNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KnpanbHas yncrorta Xusom npupogbl. AHTPOMHbIA NpuHUmnn. Teopus asonoummn Y. lapsmHa n
reHetuka. lNaneoaHtpononorus. 'eHeTnka Yyenoseka.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMNINHBI (MOLYNSA)

Buabl
N Pasznen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%:L:?:;Ezga
AdvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYAOEeHTOB P
noAarotoBka K
2 nckyccus
1 Tewma 1. dunococpusa n 1 {  |Buckyccum ANcKy
‘lecTecTBO3HaHME NOAroTOBKA K -
2
YCTHOMY ONpOCY YCTHbIA OnNpocC
Tema 2. OCHOBHble MnoAroToBKa K
M3NYECKME BENNYMHDI, AYCKyCCMM 2 ackyccus
2.|[KaK KONM4YecTBEHHbIE 1 2-3
XapakTepucTmku rnoaroTtoeka K o CTHBI OMNDOC
NPMPOLOHbIX 06 HEKTOB. yCTHOMY onpocy y P
noarotoBka K y
YCKyCCMM aunckyccus
Tema 3. noaroTtoBka K
3.|PyHOameHTanbHble 1 4-5 CTHOMY OMDOC 1 YCTHbI ONpocC
B3anMMOLENCTBUS. y y onpocy
NoAroToBka 4
pedepara pecpepar
noarotoBka K
Tema 4. ,EI.I/I'([.‘]:KyCCI/IVI 2 AnckKyccus
4.|KpynHomacwtabHas 1 6-7 NOArOTOBKA K
JnHamuka BceneHHoi. 4 %
YCTHOMY ONpOCY YCTHbIA ONpocC
noarotoBka K
avCkycCIm 1 anckyccus
Tema 5. Sontouus noaroToBka K o
. 3BE3[HbIX CUCTEM. 1 8-9 YCTHOMY onpocy 2 yCTHBIV Onpoc
noAroToBka
pedoepara 5 pecpepar
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Buabl
N dopMbl KOHTPONSA
N Pasnen Cemectp Henens | camoctositenbsHon [TpymoeMKOCTb CaMOCTOSITENbHOIA
AducumnnuHbl cemecTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
noaroToBka K 1
nckyccus
5| TeMa 6. VicTouHMKM 1 1o |Bveckycoum Ancky
‘laHeprum 3BE3L0. noaroToBka K -
YCTHOMY OMPOCY 3 YCTHbI onpoc
NnoaroToBka K o
Tema 7. BHyTpeHHAS ynggM$ or?pocy 2 YCTHbI OnNpoc
7.|cTpykTypa 1 060104KHM 1 11-12 NOATOTOBKA
3emnu. 4 T
pedoepara pecepa
noarotoska K
Tema 8. aMcKycCUm 1 Anckyccus
Bo3HWKHOBEHNE XU3HN NOArOTOBKA K
8.|Ha 3emne ¢ Toukmn 1 13-14 CTHOMY OMDOC 1 YCTHbIA ONPOC
3peHns PUINKKN, XMNK y y onpocy
n Guonorunn. noaroToska
pecbepara 4 pedbepar
Ntoro 44

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
Nexuun, opraHM3oBaHHbIE NO CTAHAAPTHOW TEXHONOUN.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. dunococusa u ectecTBo3HaHMe
ANCKYCCUS , MPUMEpPHbIE BOMPOCHI:

L peBHerpeyeckne MbiCIUTENN, CpeaHEeBEKOBbIe Teonoru, cunocodbl HoBoro BpeMeHn o npuymnHax
NO3HABaEMOCTV U MeToAax No3HaHUs Mupa.

yCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

durnocogdrckme 0OCHOBAHUSA eCTECTBEHHbIX HayK. ['Hoceonorus, anuctemonormns. Teopmns No3HaHNS
KaHta. No3uTtnemam, aMnmpunam, nparmaTnam, Heono3nTMBN3M, SMNUPUOKPUTULN3M. CLIMEHTU3M.
dunsnkannam.

Tema 2. OcHOBHble ou3nyeckmne BesIMYMHbI, KakK KOJIMYECTBEHHbIE XapaKTePUCTUKU
NPUPOLHbIX 00 BHEKTOB.

LMCKYCCUS , NPUMEPHbIE BONPOCHI:

dun3uka, kak Hayka o Hanbonee obwumx 3akoHax Npupoabl. OCHOBHbIE (OU3NYECKNE BENNYNHDI -
XapakTepUCTNKM BCEX MPUPOIHbIX 0O BEKTOB.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mwukpomup, MakpomMmnp, Merammp, MUp X1BOWM NPUPOLbI: PU3NYECKNE XapaKTEPUCTUKMN.
Tema 3. PyHOameHTaNnbHble B3aUMOOENUCTBUS.

ONCKYyCCUS , MPUMEPHbIe BOMPOCHI:

dyHOoamMeHTanbHble B3aNMOL4ENCTBUS U CTPYKTypa Mmpa. Teopun 06beanHeHns pyHOaMEeHTanbHbIX
B3aMMOOENCTBUA.

pedoepart , NpUMEpPHbIE TEMbI:

CDyH,D,aMeHTaﬂbeIe 9NleMeHTapHble YaCTulbl N X KBAHTOBbIE 4YCNA. YcTOom4mBoCTb 9NNeMEeHTapPHbIX
YyacTtuu.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

PernctpaunoHHbin Homep 699214
Crpanuua 7 us 13.
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[MepeHocumkn pyHOaMEHTaNbHbIX B3aUMOLEACTBUI U UX XapakKTepUCTUKN. HYNCNEHHbIE 3HaYeHNs
6e3pa3mMepHbIX MOCTOSHHbIX (PyHAAMEHTaNbHbIX B3auMMOAENCTBUIA, OyHAAMEHTANbHbBIX MOCTOSHHbIX 1
aHTPOMHbIA NPUHLMM.

Tema 4. KpynHomacwitabHas auHamuka BceneHHonm.
ONCKYCCUS , NPUMEPHbIE BONPOCHI:

CoBpemeHHoe onpeaeneHne BeenerHoit. Obwme npuHUMNbI ccnenoBaHns BeceneHHo.
MpunbnuxeHns, 3anoXeHHbIE B OOPMYNMPOBKY KOCMOOrMYeCKMX NOCTYNaToB..

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

KpynHomacwTabHas ovHammnka XonoLHOWM OTKPbITON (pacnMpSIoWeincs) 1 3aKpbIToi
(nynbcupytowencs) BceneHHom B HblOTOHOBCKOM dpopmanuname. PenukToBoe nsny4yeHune n ero
XapakTepucTuKn, CBUOETENbCTBYIOWMNE O CBONCTBAX BceneHHoM Ha pasHbix aTanax eé saBonounn.

Tema 5. OBonoumns 3Bé30HbIX CUCTEM.
ONCKYyCCUS , MPUMEpPHbIE BOMPOCHI:

Ctpoenne ConHua n ConHevHol cnuctembl. Osontoums ConHevHol cnuctembl. CeeTMocTb ConHua u
ConHeyHas NocTosiHHAS.

pedepart , NpUMEpPHbIE TEMbI:

3Bé3n0006pasoBaHve. IBoNOLMSA 1 KOHeYHas cyabba 3sé3n. uarpamma Peccenna-IMepulwnpyHra.
[MapameTpbl 3BE3L.

YCTHbI ONPOC , MPUMEpPHbIEe BONPOCHI:

CBa3b Mexay napameTpamm HeOECHbIX TeN U COCTaBNSOWNX UX MAKPOYACTMIL,.
Tema 6. UCTOYHMKM 3Hepruu 3Bé3A.

ANCKYCCUS , MPUMEpHbIE BOMPOCHI:

HarpeBaHwve rasa npv rpaButaunoHHOM cxxatun. TepMosinepHble peakumny BOAOPOLHOr0O LMKna.
YCnoBusi NpoTekaHns TEPMOSAEPHbBIX peakumnii.

YCTHbIVI ornpoc , npnMepHblie BOMNPOCHI:

TepMosinepHble peakuun yrnepoa-a3oTHoro umknos. ObpasoBaHue yrnepona B XoAe TepMosAepHOi
peakuuu.

Tema 7. BHyTpeHHsisi CTPpyKTypa u o60noukm 3emnu.
pedepart , NPUMEpPHbIE TEMbI:

AHaTtomns 3emnun. 3eMHas Kopa, MaHTuA, 440P0 3eMnu, nx don3nyeckmne xapakTepucTmkm un
XUMUNYECKUIA COCTaB. TeKTOHMYECKNe npouecchol.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

CTpykTypa 1 cBoicTBa atMocdepsbl, rmapocdepbl U MarHuTocdepbl 3eman. SBONOLUS XMMUYECKOTO
cocTaBa aTMocapepbl 3emnu. Meonornyeckas asontoumns 3emnu. CTpaturpagpuyeckas u
reoxpoHonormnyeckas wkanbl. AGContoTHas (M30TOMHAs) FEOXPOHOMOTUSI.

Tema 8. BO3HMKHOBEHME XU3HU Ha 3emne C TOYKU 3peHUs PU3NKN, XUMUK 1 BUONOTUM.
LNCKYCCUS , NPUMEPHbIE BONPOCHI:

OBONIOLMSA XMBOA NPUPOObl U €€ CBA3b C re0NnorMyeckon aponounen. Teopusa asonouunn Y.
LapsunHa.

pedepart , NpUMEpPHbIE TEMbI:

Meproanyeckne xMmmyeckme peakummn. ABTokaTanmTnieckme Xmmmyeckmne peakummn. dtanbl
BO3HMKHOBEHWS Npenbnonornyeckoin cpenbl Ha 3emne.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
OcHoBHble NpuHUMNbI reHeTrku. MNpobnema reHeTnyeckoro koga. NaneoaHtpononorms.
Tema . UToroesasi popma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:
Pernament BPC

Tekywas paboTa (ancKyccum, yCcTHble onpochl) - 25 6annos
Pedbepatbl - 25 6annos
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3ayert - 50 6annos

Bonpocsl k 3a4eTy:
Tema 1. EOMHCTBO 1 NO3HABaeMOCTb MMpa.
Bonpoc 1.

L peBHerpeyeckne MbiCINTENN, CPeAHEBEKOBbLIE TEONOrK, hnNocodbl HOBOro BpeMeHn 0 npuymnHax
NMO3HABAEMOCTM U METOAAX NMO3HAHUS MUpa.

Bonpoc 2.

durnocogockme 0OCHOBaAHUS eCTECTBEHHbIX HayK. [THoceonorus, anuctemonorus. Teopus No3HaHWS
KaHta. [o3uTnemam, aMnnpunam, nparmMaTnam, HEONo3nTMBU3M, SMIUPUOKPUTULNIM. CLINEHTU3M.
dusukannam.

Tema 2. OCHOBHbIE (PU3MYECKNE BENTMYUHDBI, KaK KONMYECTBEHHbIE XapaKTepUCcTKN NPUPOaHbIX
06BbeKToB.

Bonpoc 3.

dunsuka, kak Hayka o Hanbonee obwumx 3akoHax Npupoabl. OCHOBHbIE OM3NYECKME BENNYNHDI -
XapakTepUCTNKM BCEX MPUPOOHbIX 06 BEKTOB.

Bonpoc 4.

Mwukpomup, MakpomMmp, Merammp, MUp X1BOWN NPUPOLbI: PU3NYECKNE XapaKTEPUCTUKMN.
Tema 3. dyHOoameHTanbHble B3aMOOENCTBUS.

Bonpoc 5.

bespasmepHblie NOCTOSHHbIE (PyHOAMEHTaNbHbBIX B3aMOLAENCTBUIA. [lepeHoCUHnKu
PyHOaMeHTanbHbIX B3aMMOAENCTBUIA N NX XapakTePUCTUKN. Teopnumn 06beanHEHUS
doyHOaMeHTalbHbIX B3aUMOL4ENCTBUNA.

Bonpoc 6.

CDyH,D,aMeHTaJ'IbeIe 9NeMeHTapHble YaCTuLbl N NX KBAHTOBbIE 4YKCA. YcTOM4nMBOCTD 9NNEMEHTAPHbIX
4yacTtuu.

Bonpoc 7.

YuncneHHble 3Ha4YeHns 6e3pasMepHbIX MOCTOSIHHBIX OYHAAMEHTaNbHbIX B3aVMOLENCTBUIA,
PyHOaMEHTaNnbHbIX MOCTOSIHHBIX Y @HTPOMHbIA NPUHLAM.

Tema 4. KpynHomacwrabHas auHamuka BceneHHow.
Bonpoc 8.

CoBpemMeHHoe onpeaeneHne BeceneHHoi. Obwme npuHLMnbI uccnenoBaHns BceneHHoiA.
MpubnuxeHus, 3anoXeHHbIE B OOPMYNIMPOBKY KOCMONIOMMYECKMX NOCTynaToB. 3akoH Xabbna.

Bonpoc 9.

OTtkpbITas (pacwmpsowascs) n 3akpbitasa (nynbcupyrowascs) xonogHas BeceneHHas. Kputnyeckas
MNOTHOCTb.

Bonpoc 10.

KpynHomacwTabHas ovHamuka ropsiyent BceneHHo. PennkTtoBoe nanyyeHne n ero xapakTepucTuku,
CBMIETENbCTBYIOWME O CBONCTBax BceneHHoM Ha pasHbix aTanax e€ aBontouun.

Tema 5. Spontouns 3BE34HbIX CUCTEM.

Bonpoc 11.

3Bé3noobpasoBaHue. MNapameTpbl 3B€34. DBONIOLUS U KOHEYHas cynbba 3B€3n.
Bonpoc 12.

CtpoeHune ConHua n ConHevHon cnctembl. Isontouns ConHeyHon cuctembl. CeeTMocTb ConHua um
ConHeyHas NOCTOSAHHAS.

Bonpoc 13.

CBa3b Mexay napameTpamm HebECHbIX TeN 1 COCTaBNSOWNX UX MAKPOYACTMIL,.
Bonpoc 14.

Ssonoumns 38€34 1 gnarpamma Peccenna-l"epuwnpyHra.

Tema 6. VIcTo4HWKN aHeprum 3BE3A.
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Bonpoc 15.
Ycnosug npoTekaHusa TepMosaepHbIX peakumii. HarpeesaHue rasa npv rpaBMtaLMOHHOM CXaTuu.
Bonpoc 16.

TepmosifepHble peakumy BOAOPOLHOrO U yrnepoa-a3oTHoro umknos. ObpasosaHuve yrnepona B
Xone TepMoaLepHO peakuunn.

Tema 7. BHyTpeHHsIs CTPYKTypa 1 06ono4km 3emnu.
Bonpoc 17.

AHnaTtomus 3emnun. 3eMHas Kopa, MaHTUs, 940p0 3eMnun, X PU3MYECKne xapakTePUCTUKN 1
XMMUYECKNIA cocTaB. TeKTOHUYeckme npouecchl. Hoas rnobanbHas TEKTOHMKA.

Bonpoc 18.

CTpykTypa 1 ceoicTBa atMocdepbl, rmapocgepbl 1 MarHuTocgepbl 3eMnun. SBOMIOLMUS
XMIMMYECKOro cocTaBa atMocgoepbl 3emMnu.

Bonpoc 19.

"eonornyeckas apontoumnsa 3emnun. Ctpatnrpadgmyeckas n reoxpoHonornyeckas wkanbi.
AbcontoTHas (M30ToMHAas) reoXPOHONOrus.

Tema 8. BO3HUKHOBEHME XMN3HN HA 3eMe C TOUKMN 3PEHUS OU3NKK, XMuK 1 Bruonorum.
Bonpoc 20.

KupanbHas unctota XnBoi npupoabl. [epuoanyeckue XumMmmyeckne peakumm. ABTokatannutmyeckmne
XUMUYECKMNE peakumnn. dTtanbl BO3HMKHOBEHUS Npenbrnonormieckor cpeapl Ha 3emne.

Bonpoc 21.

OBONOLNS XNBOW NPUPOObl U €€ CBA3b C re0NorMyeckon aBonoumnen. Teopms aBonoumnm
Y.¢ NapsuHa.

Bonpoc 22.

OcHOBHble NpuHUMMbI FeHeTuKK. Mpobnema reHeTndeckoro koga. ManeoaHTpononorus. FeHeTuka
yenoseka.

7.1. OcHoBHas nuTeparypa:

1. NeTpos, KO.IM. VicTopusi n onnococonst Hayku: MatemaTka, BblYMCIMTENbHASA TEXHUKA,
nHgpopmartuka : [yuebHoe nocobue] / tO. M. MNeTpos.- CaHkT-MeTepbypr: EXB-MeTtepbypr, 2012.-V,
441 c.

2. KaHke B.A. ®unocodms matematukn, ovsmku, xummun, buonorun (yuebHoe nocobue) - M.:
KHopyc. - 2011. - 368 c.

3. Anbtwynep H.C., NapunoHos A.J1., lTapnoHos U.A. Bbigatowmecs ote4ecTBeHHbIE NpeacTaBmTenm
€CTECTBEHHbIX 1 TOYHbIX HayK: BMorpacpunyeckmnii 1 MHCTUTYLUMOHANbHBIA crpaBoYyHUK. SOP.
[OnekTpoHHbI pecypc] http://tulpar.kpfu.ru/course/view.php?id=102 .

4. NapunoHos A.J1. ctopusa n metogonorus puaunkun: AHTUYHOCTb N CpenHue Beka. - KasaHb, 2013 -
[9nekTpoHHbIN pecypc] http://kpfu.ru/docs/F515457482/History_Method_Physics.pdf

7.2. lononHutenbHasa nureparypa:
1. dok B.A. KBaHTOBasi puanka n cTpoeHne matepun. - nag. Jinbpokom. - 2013.
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2. 'epwenb, Ix. dunocodusa ectectso3HaHuns = Preliminary discourse on the study of natural
philosophy: 06 obwem xapakTepe, Nonb3e 1 NPUHUMUNAX NCCNeA0BaHUS NPUPOAbLI: MePeBOL C
aHrnuinckoro / Ox. Nepwenb.-N3a. 2-e.-Mocksa: URSS: [JIMBEPOKOM, 2011].-355 c.

7.3. UHTepHeT-pecypcChbl:

meToaunyeckme marepuansl kagoenpbl T® - http://www.kpfu.ru/main_page?p_sub=8205
HoBas anekTpoHHas 6ubnuoteka - http://www.newlibrary.ru

ObpasoBatenbHeblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

Caiit kadbenpbl TeopeTuyeckoin domsnkn - http://www.kpfu.ru/main_page?p_sub=5721
9BbC KHura®oHg - http://www.knigafund.ru

S0P " Bolgatowmecs oTe4eCcTBeHHble NPeACcCTaBUTENN €CTECTBEHHBIX U TOYHbIX HAyK:
buorpadun4ecknii 1 MHCTUTYLMOHANbHbIA CNPaBOYHUK" -
http://tulpar.kfu-elearning.ru/course/view.php?id=102

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "dunocodckme BONPOChl eCTECTBO3HAHNA" npeanonaraeT UCnonb3oBaHme
cnepoyroLero MatepranbHO-TEXHUYECKOro obecnevyeHus:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm noboi Buaeo n ayamo
NHdpopMauuK, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEOVNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPOeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, @ TAaKXe MHTEPAKTMBHOW TPpMBYHbI MpenoaaBaTens,
BK/OYAIOWEN Tay4-CKPUH MOHUTOP C AuaroHasnblo He MeHee 22 ONMOB, NepCOHaNbHbIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOhOoH, 6ecnpoBOAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAIENCHI
noaknoyeHms: USB,audio, HDMI. MHTepakTnBHas TpnbyHa npenofasaTens SBnsetcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONIHOLEHHbIM paboynm MecToM npenoaasatens. lNpenonasatenb MMeET BO3MOXHOCTb NIErKO
ynpaBensTb BCE CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKLUK, NPaKTUYeCcKne
3aHATUSA, Npe3eHTaunm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW Ons HUX (POpPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMOSIb30BaHMEM B NPOLIECCe 00y4YeHns BCex
KopnopaTuBHbIX pecypcoB. MynbTuMeguinHas ayautopus Takxke oCHaleHa WupPoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEpPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHom cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTtam. B 9B6C " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON HayYHOR 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovalowme B cebst nybnmkaumm BeoyLmx pOCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONercKMxX n3naTenbCTB, a Takke peikue n ManoTupaxHble N3gaHnsa POCCUNCKUX PErnoHanbHbIX
By30B. 9bC "BubnnoPoccurka" obecneunBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEOOX0AMMbIM ANst
obpazoBaTe/ibHOro NpoLecca N3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBIX TEXHONOMMNIA 1
COOTBETCTBYET BCEM TPebOoBaHNAM hefepanbHbIX FOCyapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

YyebHble ayanTopumn ons nposeneHns neKUMOoHHbIX U NpakTn4eckKnx 3aHATUN.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHno 011200.68 "duamka" n marnctepckom nporpamme ®usmka CNoXHbIX CUCTEM .
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