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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

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.2 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 03.04.02 duaunka n oTHoCKTCS K 6a30BOIA (06LIENPOdECCNOHANBHON)
yactu. OcBamBaetcs Ha 1 kypce, 2 ceMecTp.

[ns OCBOEHUS ANCLUUMNANHBI HEOOXOAUMBI 3HAHUS OANCLMMANH: PUNOCOCUS, ONTHKA, aTOMHAs
pu3nka, prsrka aTOMHOrO sapa 1 3NeMEHTaPHbIX HacTuL, TEOPEeTMYECKas MEXaHNKA,
3NeKTpoAMHaMKKa, KBaHTOBas TEOPUS, TePMOANHAMMKA, acTPOU3NKa 1 KOCMONOTUS, XUMUS.
OcBoeHMe ANCUMNINHBI HEOBX0AMMO A1 OOPMUPOBAHNS HAYYHOrO MUPOBO33PEHMS 0OYHAIOWNXCS U
WMPOTbI NPOGECCMOHANBHOMO Kpyro3opa.

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytoWwme KOMNeTEHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU
OK-1 CNoCOBHOCTb K abCTPaKTHOMY MbIWAEHUIO, aHaNN3y, CUHTE3Y
FOTOBHOCTb AECTBOBATb B HECTAHAAPTHbIX CUTyaUNSX, HECTU
OK-2 coLManbHYyIO 1 3TUYECKYK OTBETCTBEHHOCTb 32 NPUHATbIE
peleHns
OK-3 FOTOBHOCTb K CaMOpasBuUTUIO, camopeanuaawmu,
MCNONMb30BaHMIO TBOPYECKOro NoTeHunana
OMK-2 FOTOBHOCTb PYKOBOAMTb KONNEKTUBOM B cdpepe CBOEN
(IPOOECCHOHANbHBIE NpogecCcrMoHanbHOM 0eaTenbHOCTH, TONEePaHTHO BOCMPUHMUMAS
coumnanbHble, 3THUYECKNE, KOHGDECCUOHANbHbIE U KyNbTypHbIE
KoMMeTeHuunn)
pasnnyns
OriK-3 CNoCOBHOCTb K aKTUBHOM CoLManbHON MOBUNBHOCTM,
(npodheccunoHanbHbIe opraHvM3auunmn Hay4HO-UCCnenoBaTeNbCKUX N MHHOBALMOHHbIX
KOMMEeTeHLMN) pabor
OrK-7 CNOCOBHOCTb NEMOHCTPUPOBATL 3HaHNS B obnacTu
(npodheccunoHanbHble domnocogpCckmx BOMPOCOB €CTECTBO3HAHWS, UCTOPUN 1
KOMMeTeHLMN) METOLONOr NN PU3NKN

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

Hanbonee BaXHble U Hernpexogsawmne nOCTUXEeHNA MI/IpOBOI7I domnocoun, nrparoLmne Knro4eByo
po/nb B pOpMUPOBAHUN COBPEMEHHOIO Hay4YHOro MMPOBO33PEHMUS

2. NONXEeH yMeTb:

npon3secTtn aHain3 npoueccos, npmeenwmnx K BaXXHeNwWmnm OTKPbITUAM B obnacTn ecTeCTBEHHbIX
HaykK, B CBA3U C MI/IpOBO33peH‘-IeCKOI7I 06CTaHOBKOW TOro BPEMEHN
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3. DonxeH BnageThb:
NHgpopMaL el 06 OCHOBHbIX HanpPaBeHNSIX Pa3BUTUSI ECTECTBEHHbIX HaykK

K QanbHenwemy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLIUMNNHBI 3a4€eT BO 2 CEMECTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HUX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONM4ecTBo Onst Aonycka K 3adeTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yachbl
Paagen ayauTOpHOM paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N p‘"&"éﬂ'}_‘v"‘“b'/ Ce"“”“’cemecrpa (B yacax) KOHTpOnsi
Nex ImI'Ipal(wmecmeJ1a60parop|-u>|e
. 3aHATUSA paborbl
1 Tema 1. dunocodoums n 5 1 5 0 0 );?ATCHKHS C?A';poc
‘lectecTBO3HAHME y
Tema 2. OCHOBHblE
donamyeckmne BennymHbl, YCTHbI ONpocC
2.|[KaK KONnMyecTBeHHbIE 2 2-3 2 0 0 anckyccus
XapakTepucTukun
NPUPOLHbIX 0O bEKTOB.
Tema 3. Aunckyccus
3.|PyHOamMeHTanbHble 2 4-5 2 0 0 YCTHbI ONpOC
B3aMMOOENCTBUS.
Tema 4. YCTHbI OnNpoc
4.|KpynHomacwTtabHas 2 6-7 2 0 0 oncKyccus
OnHamuka BceneHHo.
ONCKYCCUS
. THbIW On
5 Tema 5 Ssontouus 5 8-9 3 0 0 yC onpoc
3BE30HbIX CUCTEM. pedepart
CTHbIV onpoc
Tema 6. IcTOYHNKM y
) . ns
6 SHeprvN 383, 2 10 2 0 0 OncKycc
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ‘D'"Kn"(")""’;'_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompg;'mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 7. BHyTpeHHSAS YCTHbI onpoc
7.|cTpykTypa 1 060104KM 2 11-12 2 0 0 pedoepar

3emnun.

Tema 8. o

BO3HMKHOBEHME XN3HN ﬁ?ATCHKb'(';' C?A';poc
8.|Ha 3emne ¢ TouKM 2 | 1314 | 3 0 0 ecpg o

3peHns PUINKU, XM P P

n Guonoruun.
. Tema . NItorosas 5 0 0 0 3aver

doopMa KOHTpons

Ntoro 18 0 0

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. dunocodpumsa u ectectso3HaHue
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

MpenTeun gomnocodomn N eCTECTBO3HAHNS - MUCPONOrNS 1 penurng. Ectectso3HaHue - CBo4 Hayk O
npupoae (gounamnka, aCTPoOHOMUS, acTPodM3mKa, KOCMONIOTUS, XM, reonorus, buonorus).
EamHCTBO M Nno3dHaBaeMocTb Mupa. Ctaamn no3HaHns npupoabl. CUMEHTU3M. Pr3nkannam.
ATOMUN3M.

Tema 2. OcHOBHble (pu3nyeckme BesIMUNHbI, Kak KONIMYECTBEHHbIE XapaKTepUCTUKK
NPUPOAHLIX 06 bEKTOB.

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

NorapudpMuyeckme wkanbl 3HEPruin, Macc, BpeMéH, paccTosiHWiA. NMpon3BOAHbIE BENVNYMHDI:
CKOPOCTM, YCKOPEHMS, NIOTHOCTU, 06EMBI, MOLHOCTMW.

Tema 3. PyHpaMeHTaNnbHble B3aUMOOENCTBUS.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

AnekTpoMarH1THoe, rpaBMTaLMOHHOE, CUbHOE U cnaboe B3amMoneincTemsl. beapasmepHble
NOCTOSIHHbIE 1 APYre OCHOBHblE XapaKTePUCTMKN (DyHAaMEHTaNbHbIX B3aUMOLENCTBUIA.

Tema 4. KpynHomaclwitabHas apuHamuka BceneHHonm.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OrtkpbiTas (pacwmupstowascs) n 3akpboitas (nynbcupyowascs) BecenenHasa. Kputnyeckas nnoTHOCTb.
XonogHas v ropsdas BceneHHas. PenvktoBoe nsnyyeHue.

Tema 5. OBonoumns 3B€30HbIX CACTEM.
NeKunoHHoe 3aHsiTne (3 4yaca(os)):

3Bé3no00b6pas3oBaHue. IBonoUNS U KOHeYHas cynbba 38é3a. Mapametpol 38é3a. CtpoeHne ConHua
n ConHeyHol cuctembl. CBSA3b Mexay napameTpamm HEOECHbIX TeN U MUKPOYACTULL,.

Tema 6. ICTOYHUKM 3Heprum 3Bé3A.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

HarpeBaHme rasa npu rpaBnTaumMOHHOM CXaTun. TepMoqueprle peakunn BOOOPOOHOIO U
yrnepon-a3oTHoOro Umknos.

Tema 7. BHYTpeHHSsIsi CTPYKTypa 1 060nouyku 3emnu.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

Nutocdepa, MaHTus 1 aapo 3emnu. MobanbHas TeKTOHMKA. XMMUYECKUiA cocTaB 0boodek 3emnu.
M'maopocdoepa, atmocgoepa, MmarHutocdepa. Ctpaturpaduydeckas n reoXpoHonorndeckas Wwkanbi.
AbcontoTHas (aoepHas) reoXpoHONOrus.

Tema 8. BO3HMKHOBEHME XU3HU Ha 3emne C TOYKU 3peHUs PU3NKN, XUMUK 1 BUONOTruUmn.
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NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

KupanbHas ynctota Xuson npupodbl. AHTPOMHbLIA NpuHUmMn. Teopusa asonounn Y. apsuHa n
reHeTtuka. lNManeoaHTpononorus. ['eHeTnKa Yenoseka.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
Pasnen Cemect Hepens | camoctositensHon [TpymoeMKOCTb g%%“g:;ﬁ::;g:g;
AucumnnuHel pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
noarotoBska K 4
nckyccus
Tema 1. dunococpus n 5 1 |Buckyceun Ancky
‘lecTecTBO3HAHME noaroToBka K 5
2 THbIV On
YCTHOMY Onpocy ye onpoc
Tema 2. OcHOBHble MOOroTOBKA K
on3nyeckne BeNnYMHbI, LVCKYCCUK 4 AnCKyccunA
.[KaK Konn4yecTBeHHbIe 2 2-3
XapakTepucTuUkKun noaroToeka K o CTHBI ONDOC
NPMPOOHbLIX 0O HEKTOB. yCTHOMy onpocy y P
noarotoBska K
1 nckyccus
anckyccum Anckyec
Tema 3. noaroToBka K
.|{PyHOaMeHTanbHble 2 4-5 CTHOMY OMDOC 1 YCTHbI Onpoc
B3anMO4ENCTBUS. y y onpocy
nogroToska
4 T
pedepaTta pecpepa
noaroToska K
Tema 4. OAroroska 2 AncKyccus
anckyccum
.[KpynHomacwtabHas 2 6-7 NOArOTOBKA K
InHamuka BceneHHo. 4 THbIX On
YCTHOMY Onpocy ye onpoc
noarotoBska K 1
nckyccus
anckyccum fnckyce
Tewma 5. Osontouus NOAroToBKa K 9
i 2 - 2 THbIA on
3BE3HbIX CUCTEM. 8-9 YCTHOMY Onpocy ye onpoc
nogrotoska
T
pedpepaTta 5 pecbepa
noaroToska K 5
AncKyccus
Tema 6. VicTouHMKM 5 0 |Bvckycoun y
‘[eHeprum 3Be3n. NoaroToBka K g
THbIV On
YCTHOMY Onpocy 3 ye orpoc
noaroToska K -
Tema 7. BHyTpeHHsA 2 YCTHbIN ONpocC
yCTHOMY onpocy
|CTpyKTYpa 1 060104KM 2 11-12 rp————
3emnn. 4 T
pedepaTta pecpepa
noAarotoBka K
nckyccus
'EI;eMa 8. LONCKYCCUM 3 Amckyce
O3HMKHOBEHWE XN3HU
.|Ha 3emne ¢ To4KM 2 13-14 nngrg;osoKﬁ I(()c 1 YCTHbI ONpocC
3peHnNs PUINKKN, XUMUU y y onpocy
1 6uonoruu. noaroToeka 4 T
pedpeparta pecepa
Ntoro 54

5. O6pa3oBareibHble TEXHONOMUU, BK/IloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

PernctpaunoHHbIn Homep 6
CrpaHunua 6 us 12.
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Nekuunw, OpraHM3oBaHHbIE MO CTaH,E,apTHOVI TexHonorumn.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. dunocodpumsa u ecrectso3HaHUe
AVCKYCCMS , NPUMEPHble BOMPOCHI:

L peBHerpeyeckne MbicnnTenn, CpeaHEBEKOBbIE TEONOrK, connocodbl HoBOro BpeMeHM 0 npuymnHax
NMO3HABAEMOCTM U METOAAX NMO3HAHUS MMpa.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

durnocogockme 0OCHOBaHNSA eCTECTBEHHbIX HayK. [THoceonorus, anuctemMonorus. Teopus No3HaHWS
KaHta. [Mo3uTnemam, aMnmpunam, nparmMaTnam, HEONo3NTMBN3M, SMNUPUOKPUTULNIM. CLNEHTU3M.
dunsukannam.

Tema 2. OCHOBHbIe (h1M3nyeckme BeNIMUUHbI, Kak KONM4YecTBeHHble XapaKTepucTukKu
NPUPOOHbLIX 06HEKTOB.

LCKYCCUS , NPUMEPHbIE BOMPOCHI:

dunsuka, Kak HaykKa O Hanbonee obwWwmx 3aKoHax npunpoabl. OcHoBHbIE pu3nyeckne BennymHbI -
XapakTepucTtnk BCex NpmpogHbIX 06 BHEKTOB.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mukpomup, MakpomMmnp, Merammp, MUp X1BOM NPUPOLbI: PU3NYECKNE XapaKTEPUCTUKMN.
Tema 3. PyHOoameHTaNbHble B3aUMOOEUCTBUS.

ONCKyCCUSA , MPUMEPHbIe BOMPOCHI:

dyHOaMeHTanbHble B3aUMOAENCTBUS U CTPYKTYpa Mupa. Teopun 06beanHeHns doyHaaMeHTanbHbIX
B3aMMOOEeNCTBUA.

pegoepar , NpUMepHbIE TEMbI:

CDyH,EI,aMeHTaJ'IbeIe 9NieMeHTapHble YaCTulbl N X KBAHTOBbIE 4YMCA. YcTOon4mnBocTb 9NNIEMEHTApPHbIX
HyacTtuu.

yCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

[MepeHocumkn pyHOaMEHTaNbHbIX B3aUMOLEACTBUI U UX XapakKTepPUCTUKN. HYNCNEHHbIE 3HaYeHNs
6e3pa3mMepHbIX MOCTOSHHbIX (PyHAAMEHTaNbHbIX B3aMMOAENCTBUIA, OyHAAMEHTANIbHbIX MOCTOSIHHbIX 1
aHTPOMHbIA NPUHLMM.

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

CoBpemMeHHoe onpeaeneHne BeenerHoit. Obwme npuHUMNbI ccnenoBaHns BeceneHHo.
MpunbnuxeHmns, 3anoXeHHbIE B OOPMYNMPOBKY KOCMOOrMYEeCKMX NOCTYNaToB..

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

KpynHomacwTabHas ovHammnka XonoLHOM OTKPbITON (pacnMpSIoWeincs) 1 3aKpbIToi
(nynbcupytowencs) BceneHHom B HblOTOHOBCKOM dhopmanuname. PenukToBoe nsny4yeHune 1 ero
XapakTepucTuKn, CBUOETENbCTBYIOWMNE O CBONCTBAX BceneHHoM Ha pasHbix aTanax eé sBonounn.

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

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

pedepart , NpUMEpPHbIE TEMbI:

3Bé3n006pasoBaHve. IBonOLMS 1 KOHeYHas cyabba 3sé3n. uarpamma Peccenna-IMepulwnpyHra.
[MapameTpbl 3BE34.

YCTHbI ONPOC , NPUMEpPHbIE BOMNPOCHI:
CBa3b Mexay napameTpamm HeOECHbIX TeN U COCTABNSOWNX UX MAKPOYACTMIL,.
Tema 6. UCTOYHMKM 3Hepruu 3Bé3A.

KETPOHHBH
B_EPCHTET
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LMCKYCCUS , NPUMEPHbIE BONPOCHI:

HarpeBaHme rasa npu rpaBnTaumMoOHHOM CXaTun. TepMomJepHue peakunn BOOOPOOHOIO unkna.
Ycnosus NpoTeKaHnAa TepMoAanepPHbIX peaKu,w?l.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

TepMosinepHble peakuun yrnepon-a3oTHoro umknos. ObpasoBaHue yrnepona B Xo4e TepMosiAepHOi
peakuuu.

Tema 7. BHyTpeHHsIsi CTPYKTypa u 060n104kn 3emnu.
pedoepart , NPUMEpPHbIE TEMbI:

AHnaTtomus 3emnun. 3eMHas Kopa, MaHTUs, 940p0 3eMnun, X PU3MYECKne xapakTepPUCTUKN 1
XUMUYECKNIA COCTaB. TEKTOHMYECKME MPOLECCHI.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

CTpykTypa 1 cBoictBa atmocdepsbl, rmapocdepbl U MarHuTocdepbl 3emMnun. SBONOLNS XMMUYECKOrO
coctasa atmocepbl 3emnu. ["'eonornyeckas asonouns 3emnun. Ctpaturpaduyeckas un
reoxpoHonormnyeckas wkansl. AbcontoTHas (M30ToMNHAsA) reOXPOHONOrUS.

Tema 8. BO3HMKHOBEHME XU3HU Ha 3emne C TOYKU 3peHUs PU3NKN, XUMUK 1 BUONOTUM.
JOMCKyCCUS , MpUMepHble BOMPOCHI:

OBONOLNS XNBOM NPUPOObl U €€ CBA3b C reonornyeckon aponoumnen. Teopus asonoumm Y.
HNapsuHa.

pedoepart , NpUMepPHbIE TEMBI:

Meproanyeckne xMmmnyeckme peakummn. ABTokaTanMTUYeCcKe XMmMmyeckne peakummn. dtanbl
BO3HMKHOBEHWS Npeabronornyeckon cpelbl Ha 3emne.

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:
OcHoBHbIe NpuHUMMNbI reHeTrkK. MNpobnema reHeTnyeckoro koga. MNaneoaHTpononorus.
Tema . UToroeasi popma KOHTpons

MpumepHble BOMPOCHI K 3a4eTy:
PernameHt BPC

Tekywas paboTta (oucKyccum, yCTHble onpockl) - 25 6annos
Pegoepartbl - 25 6annos
3auvert - 50 bannos

Bonpocsbl k 3a4erTy:
Tema 1. EOnHCTBO 1 NO3HaBaeMoOCTb MUpa.
Bonpoc 1.

L peBHerpeyeckne MbiCIUTENN, CpeaHEBEKOBbIE Teonoru, cunocodbl HoBoro BpeMeHn o npuymnHax
NMO3HABaEMOCTM U MeToAax Nno3HaHus Mupa.

Bonpoc 2.

dunocogockme 0OCHOBAHUSA eCTECTBEHHbIX HayK. [ Hoceonorus, anuctemonoruns. Teopmns No3HaHNS
KaHta. No3uTtnemam, aMnmpunam, nparmaTtnam, Heono3nTMBN3M, SMINPUOKPUTULN3M. CLIMEHTU3M.
dunsnkannam.

Tema 2. OCHOBHbIE (PU3NYECKNE BENTMYUHDI, KAK KONMYECTBEHHbIE XapaKTePUCTMUKN NPUPOOHbIX
06beKkToB.

Bonpoc 3.

dun3suka, Kak Hayka O Hanbonee obwWmx 3aKoHax npupoabl. OcHoBHble pusnyeckne BennymHbI -
XapakKTepucTnk BCeX NPMUPOOHbIX 06 BHEKTOB.

Bonpoc 4.

Mwukpomup, MakpomMmp, Merammp, MUp X1BOWM NPUPOLbI: PU3NYECKNE XapPaKTEPUCTUKMN.
Tema 3. dyHOamMeHTanbHblE B3aMOLENCTBUS.

Bonpoc 5.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
Crtpanunua 8 us 12. il YHI:I

S OEMALIGH



Mporpamma gucumnnuHel "dunocodckre Bonpochl ectectsodHaHna"; 03.04.02 dusmka; OOUEHT, K.H. (goueHT) JlaprnoHos A.J1.

bespasmepHblie NOCTOSIHHbIE (PyHOAMEHTANbHBIX B3aMOAEACTBUI. [lepeHoCUHNKM
PyHOaMeHTanbHbIX B3aMMOAENCTBUIA N MX XapakTEPUCTUKN. Teopumn 06beaNHEHUS
oyHOaMeHTaNbHbIX B3aUMOL4ENCTBUNA.

Bonpoc 6.

CDyH,EI,aMeHTaﬂbeIe 9NIeMeHTapHble YaCTulbl N NX KBAHTOBbIE 4YMCNA. YcTOon4mnBocTb 9NNIEMEHTApPHbIX
HyacTtuu.

Bonpoc 7.

YucneHHble 3HaYeHns 6e3pa3mMepHbIX MOCTOSHHbBIX (PyHOAMEHTaNbHbIX B3aMOOENCTBUN,
doyHOaMeHTaNbHbIX MOCTOSHHbIX Y @HTPOIMHbIA NPUHLUMI.

Tema 4. KpynHomacwtabHas auHamuka BceneHHow.
Bonpoc 8.

CoBpeMeHHoe onpeaeneHne BeenerHoit. Obwme npuHUMNbI ccnenoBaHns BeceneHHo.
MpunbnuxeHuns, 3anoXeHHbIe B (OOPMYNIMPOBKY KOCMONIOrMYeCcKMX noctynaTtoB. 3akoH Xabbna.

Bonpoc 9.

OTtkpbITas (pacwmpsowascs) n 3akpbitasa (Nynbcupyrowascs) xonogHasa BeceneHHas. Kputnyeckas
MNOTHOCTb.

Bonpoc 10.

KpynHomacwTabHas avHamuka ropsiyeit BceneHHo. PennkToBoe nanyyeHne n ero xapakTepucTuku,
CBMIETENbCTBYIOWME O CBOMNCTBAx BceneHHoM Ha pa3Hbix aTanax e€ aBontouun.

Tema 5. OBontoumns 3BE3HBIX CUCTEM.

Bonpoc 11.

3Bé3noobpasoBaHue. MNapameTpbl 3B€34. DBONOUUS U KOHEYHas cyabba 3B€3n.
Bonpoc 12.

CtpoeHune ConHua n ConHevHon cuctembl. Isontouns ConHevHon cuctembl. CeeTuMocTb ConHua u
ConHeyHas NOCTOAHHAS.

Bonpoc 13.

CBa3b Mexay napameTpamm HeEOECHbIX TEN U COCTABNSIOWNX UX MAKPOYACTMIL,.

Bonpoc 14.

Isonoumns 3s€34 1 anarpamma Peccenna-l"epuwnpyHra.

Tema 6. VIcTo4HVKN aHeprum 3BE3.

Bonpoc 15.

Ycnosus npotekaHns TepMosiAepHbIX peakunii. HarpesaHue rasa npv rpaButaLMoOHHOM CXaTuu.
Bonpoc 16.

TepmosifepHble peakumy BOAOPOLHOr0 1 yrnepoa-a3oTHoro unknos. ObpasosaHuve yrnepoga B
Xxo4e TepMosLepHOn peakuunu.

Tewma 7. BHyTpeHHsISt cTpyKTypa 1 06onoyku 3emnu.
Bonpoc 17.

AHaToMusa 3emnu. 3emMHas Kopa, MaHTus, 90p0 3eMn, UX PU3NYECKUE XapakTepuUCTUKm 1
XUMUYECKNIA cocTaB. TekTOHnYeckme npouecchl. HoBas rnobanbHas TEKTOHMKA.

Bonpoc 18.

CTpykTypa 1 CBOMCTBA atMocepbl, rmapocepbl 1 MarHuTocgepbl 3emnun. 3sonouns
XMMNYECKOro cocTtaBa atMocepbl 3eMnu.

Bonpoc 19.

"eonornyeckas asonouunsa 3emnu. Ctpaturpagoumyeckas u reoxpoHonornyeckas wkarnbi.
AbcontoTHas (M30TOMNHAs) reoXPOHOSOMUSI.

Tema 8. BO3HMKHOBEHME XWN3HM HA 3eMiie C TOYKU 3peHUS PU3NKK, XUMUKN 1 BMonorun.
Bonpoc 20.

Kmpaanaﬂ 4YUCTOTAa XUBOMN npuponabl. I'Iepmom/lquKme XMMmn4eckme peakuumun. ABTOKaTanuTU4eCcKme
XmMmm4eckmne peakunn. OTanbl BO3HMKHOBEHNS npen6|/|onor|/|'-|e0|<0|7| cpenbl Ha 3emne.

Bonpoc 21.
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OBONIOLMSA XNBOA NPUPOObl U €€ CBA3b C re0norMyeckon aponoumnen. Teopusa asonoumnm
Y.¢ NapsuHa.

Bonpoc 22.

OcHOBHble NpuHUUMbI FeHeTukn. Mpobnema reHeTndeckoro koga. ManeoaHTpononorus. FeHeTuka
yenoseka.

7.1. OcHOBHas nuTeparypa:

1. MNeTpos, KO.M. VicTopusi n onnococonsi Hayku: Matematiika, BblYMCIIMTENbHAS TEXHUKA,
nHgpopmaTtuka : [yuebHoe nocobue] / tO. IN. MeTpoB.- CaHkT-MeTepbypr: EXB-MNeTtepbypr, 2012.-V,
441 c.

2. KaHke B.A. ®dunocodms matematukn, omsmku, xmmmun, buonorun (yuebHoe nocobue) - M.:
KHopyc. - 2011. - 368 c.

3. Anbtwynep H.C., NNapuoHos A.J1., lTapnoHos U.A. Bbigatowmecs ote4ecTBeHHbIE NpeacTaBmTenm
€CTECTBEHHbIX 1 TOYHbIX HayK: B1Morpacpuyeckmnii 1 MHCTUTYUMOHANbHBIA cripaBoYyHUK. 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. JlononHuTenbHasa nuteparypa:

1. ®ok B.A. KBaHTOBas puanka n ctpoeHme matepun. - nag. Jinbpokom. - 2013.

2. lNepwenb, x. dunocodus ectectso3HaHUs = Preliminary discourse on the study of natural
philosophy: 06 obwem xapakTepe, NONb3e 1 NPUHLMUNAX NCCNEeA0BaHUS NPUPOAbI: MEPEBOL, C
aHrnuickoro / Ox. Nepwens.-N3a. 2-e.-Mocksa: URSS: [JIMBPOKOM, 2011].-355 c.

7.3. UHTepHeT-pecypcChbl:

MeToamyeckme matepuansl kadpenpbl TP - http://www.kpfu.ru/main_page?p_sub=8205
HoBas anekTpoHHas 6ubnuoteka - http://www.newlibrary.ru

Ob6pazoBatenbHblii npoekT A.H. BapruHa - http://www.ph4s.ru/index.html

Cant kadpenpbl TeopeTudeckon omsnkn - hitp://www.kpfu.ru/main_page?p_sub=5721
9bC KHura®oHg - http://www.knigafund.ru

S0P " Boigatowmecs oTe4eCTBEHHbIE NPeaCTaBUTENN €CTECTBEHHbIX M TOYHbIX HayK:
6rorpadonyeckunin 1 MHCTUTYLIMOHANbHbIA CNPaBOYHKK" -
http://tulpar.kfu-elearning.ru/course/view.php?id=102

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "dunocodckme BONPOChl eCTECTBO3HAHNA" npeanonaraeTt UCnonb3oBaHme
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

PerncrpaumnoHHblii Homep 6 DAEKTPOHHEH
VHHUBEPCHTET
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MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCcKMX N30atenbCTs, a Takxe peakme U ManoTmpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BubnnoPoccurka" obecneunBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTeibHOro nNpoLecca M3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCeM TpeboBaHMSM heepanbHbIX FroCynapCTBEHHbIX 06pasoBaTebHbIX CTaHLapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHeNnwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoBs, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 00pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKItoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N30atenbCcTB y4ebHOM nMTepaTyphbl, a TakXe 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHuim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneumBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTtepatype 1 Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCrmManbHOMY KONMMYECTBY NPOCOUIbHbBIX HanpasneHun ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.

Y4ebHble ayantopun ans NpoBeAeHns NEKLUMOHHBIX 1 MPaKTUYECKNX 3aHSATUIA.
Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no

HanpasneHuio 03.04.02 "®Pusuka" n marnctepckoin nporpamme Pusmka KOHOEHCMPOBAHHOIO
COCTOSHUA .
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ABTOpP(bI):

INapwnoHos A.J1.

v 201 __r.

PeueH3eHT(bl):

Hurmatynnun P.P.

v 201 __r.
PerucTtpaumnoHHblii HoMep 6 DAEKTPOHHEH
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