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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 ocBoeHus aucumnamHbl "dunocodpckne Npobnembl B HayKe U TEXHUKE " SBNSIETCS U3ydYeHne
Hanbonee BaxHbIX 1 ry6OKNX ONOCOGICKMX TPAANLMIA, NEXaLLUX B OCHOBE HAyKN N TEXHUKM

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnmnHa BkntodeHa B pasgen " M1.5.1 ObweHay4HbIA" OCHOBHOM
obpasoBaTtenbHoi nporpammbl 120100.68 Meonesns n AMCTaHUMOHHOE 30HAMPOBAHME U OTHOCUTCS
k 6a3oBoit (obwenpodeccroHanbHoi) Yactn. OcBanBaeTcs Ha 1 kypce, 1 cemecTp.

[nsi 0CBOEHUS ANCUMUMNANHBI HEOOXOAUMbBI 3HAHWUS ANCUMMANH: PUNOCOdUs, Pr3nKa, OCHOBBI
ONTUKW, aTOMHBIX 1 SIOEPHbIX SBNEHWIA, paanodomamnka u paanosnekTpoHnka, mamka 3emnu.
OcBoeHMe OUCUMNIMHBI He06X0AMMO A1 DOPMUPOBAHNS HAyYHOrO MUPOBO33PEHMST 0OYYaOWMNXCS U
WMPOTbI NPOGECCMOHANBHOMO Kpyrosopa.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwumdpbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
OK-1 .
(OBILEKYNIbTYPHBIE CMOCOBHOCTBLIO COBEPLIEHCTBOBATD U pa3BMBaTh CBOM
KOMMETEHLM) NHTENNEKTYyaNnbHbIA 1 0OWEKYNbTYPHbIA YPOBEHb
OK-2 CMOCOBHOCTBIO K CaMOCTOSATENbHOMY 00Y4YEHUIO HOBbIM METOAAM
nccnenoBaHus, K UISMEHEHUIO Hay4HOro M Hay4Ho -
(0bLweKynbTypHbIE - -
NPON3BOACTBEHHOrO NPOUNs CBOEN NPOtPECCNOHANbHOM
KoMMeTeHuunn)
DesaTenbHoCTn
(OBILEKYNIbTYPHBIE CNOCOBHOCTbLIO CBOOOAHO NOMb30BaTLCHA PYCCKUM |/|6
KOMMETEHLM) MHOCTPAaHHbIM A3blKaMy Kak CPeacTBOM OEN0BOro obweHns
OK-6
CMOCOOHOCTbIO apryMEeHTMPOBAHO W TONEPAaHTHO n3naratb CBOe
(oBuwekynbTypHbie NOHUMaHNE XN3HEHHO3HAYMMbIX OMN0COGCKNX Npobnem
KOMMNEeTEHUNI) P
OK-7 CMOCOBHOCTbIO aHaNN3NPOBaTh , KPUTUYECKM OLEHMBATb U
VHTErpmMpoBaTthb OMbIT MPaKTUYECKOW OeATEeNbHOCTU U
(OBILEKYNIbTYPHBIE erpnposarb o pa eCKOV AeATeNbHOC
nccnenoBaHUin B NpogoeccrnoHanbHom 0bnact 1 coumanbHo -
KOMMeTeHuun) N
NIMNYHOCTHOW cdhepe
CMOCOBHOCTBIO MCMONIb30BaTb METOA0NOMMNIO HAyKun Ans
OK-8 06 bsACHEHNS 3TANOB Pa3BUTUS LUBUIM3ALUN , COOTHOLIEHWIA
(0bLweKynbTypHbIE HayKn U TEXHUKN N CBA3AHHbIX C HUMW COBPEMEHHbIX
KOMMNEeTEeHUNI) coumnanbHbIX U 3TUYECKUX NPOBNEM , LLEHHOCTEN Hay4HOW
paunoHanbHOCTM U ANanekTukn (MCTopmnama) ee pasBuTns
OlK-1 CMOCOBHOCTBIO MCMOMb30BaTh HA MPaKTUKE YMEHUS U HABbIKW B
(NpodheccmoHanbHble opraHu3aumnmn nccnenoBaTenbCKMx U NPOeKTHbIX paboT , B
KOMneTeHuunn) yrnpasneHnn KONNeKTNBOM
MK-6 . o
rOTOBHOCTbIO K N MoHanbHOW N rorv4yeckom
(npodhbeccmoHanbHble uoeﬂoTen?:iocKT)m podpeccuoHaneHon nenarorniecko
KOMMNEeTeHUnm)
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B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

Hanbonee BaXHbIe N HEMPEXOASINE AOCTUXEHNS MUPOBO COUNOCOGMN, UrpatoLLme KITHOYEBYHO
pOSib B OOPMUPOBAHNM COBPEMEHHOIO Hay4YHOr0 MUPOBO33PEHMS

2. DONTXEH yMeTb:

NPOM3BECTU aHaNN3 NPOLIECCOB, MPMBEOWMNX K BAXXHENILNM OTKPbITUSIM B 06/1aCTWM €CTECTBEHHbIX
HaykK, B CBSI3 C MMPOBO33PEHYECKO 0OCTAaHOBKOM TOrO BPEMEHN

3. 0ONXEeH BnageThb:
nHdoopmaumeii 06 OCHOBHbIX HAaNpPaBNeHUSIX Pa3BUTUNSI ECTECTBEHHbIX HayK

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K AanbHenweMy oby4eHunto

4. CTpyKkTypa U cogepXxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMMNIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 1 cemecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucCUMnNIMHe/ MOAYNIO
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
Pasme ayauTopHOU paborThbl,
aen
Hepens MX TPYA0EMKOCTb Tekywue coopmbl
N 'D'"Kn"g"lr;;;vs""b'/ CemMecTPcemectpa (B yacax) KOHTpOnsi
Nek ImI1pa|(T|/|--|eC|(|/|eJ1a60paTop|-|b|e
u 3aHsATUS paboTbl
THbIV On
1 Tema 1. dunocodpus n 1 1 5 0 0 ﬁCK CC?MpOC
‘lecTtecTBO3HaHME y

Tema 2. OcHOBHble

domsnyeckmne BennyunHbI, auckyccus
2.|[KaK KOnnyecTBeHHble 1 2-3 4 0 0 YCTHbIIA ONpoC

XapakTepucTukun

NPUPOLHbIX 0O bEKTOB.

Tema 3. AUCKyccus
3.|®PyHOamMeHTanbHble 1 4-5 4 0 0 YCTHbI ONpocC

B3aMMOOEeNCTBUS.

7 SAEKTPOHHBH
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
UX TpyaoeMKoCTb
N ,D,VIKIILI.VIHHMHI::I/ CemecTp cZnengﬁ::a F()g yacax) TeKi%:T%gelszbl
oAyna Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 4. YCTHbI ONpocC
4.[KpynHomacwTabHas 1 6-7 2 2 0 anckyccus

OnHamnka BceneHHon.

ONCKYCCUS

Tema 5. Osontouus YCTHbIA ONpoc
. 3BE3OHbIX CUCTEM. 1 8-9 2 2 0 pedepar
6 Tema 6. VIcTouHnKmn 1 10 5 5 0 ﬁTCHKb'gC?A';pOC

‘l[aHeprum 3BE3L0. y

Tema 7. BHyTpeHHSS YCTHbIA ONpoC
7.|cTpykTypa 1 060104KM 1 11-12 2 0 0 pedepat

3emnn.

Tema 8. o

BO3HMKHOBEHME XUN3HU ﬁ?/ITCHKb'g C?/I';poc
8.|Ha 3eMne ¢ To4KK 1 13-14 2 2 0 ecpey ar

3peHnsa QPU3NKN, XUMUK P P

n buonorun.

Tema . Itoroeas 1 0 0 0 9K3aMeH
" |dopma KoHTpONA

Ntoro 20 8 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. dunococusa u ectecTBo3HaHMe
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Mpenteyn gounocodomm n eCTeCTBO3HAHUS - MUADONOrna 1 pennrus. EctectBo3HaHme - CBOA Hayk O
npupoae (gonamnka, acCTPOHOMUS, acTPodM3mKa, KOCMONOrUS, XM, reonorus, buonorus).
EamHCTBO M NnodHaBaeMocTb Mupa. Ctaamm no3HaHns npupoabl. CUMEHTM3M. Pr3nkannam.
ATOMU3IM.

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

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

NorapudpMuyeckne wkanbl 3HEPruii, Macc, BPeMEH, paccTosiHWIA. NPOn3BOAHbIE BENNYMHDI:
CKOPOCTK, YCKOPEHMS, NIOTHOCTH, 06 EMBI, MOLLHOCTU.

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

OnekTpoMarHNTHoe, rpaBMTaunoHHOe, CuibHOe 1 cnaboe B3anmonencTens. bespasmepHoie
MNOCTOSIHHbIE 1 APYrMe OCHOBHbIE XapaKTEPUCTUKN (OYHOAAMEHTaNIbHbIX B3aMOLEACTBUIA.

Tema 4. KpynHomacwitabHas apuHamuka BceneHHonm.

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

OTtkpbiTas (pacwupsowascs) n 3akpbitasa (nynbcupyrowascs) BcenenHas. Kputuyeckas nnoTHOCTb.
npakrtnyeckoe 3aHsitne (2 4aca(os)):

XonogHas v ropsadas BceneHHas. Penvktosoe nsnyyeHue.

Tema 5. OBontounsa 3BE30HbLIX CUCTEM.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

3Bé3n006pas3oBaHvie. IBoMOLMS U KOHeYHast cyapba 38é3a. MapameTtpbl 38é3a. CTpoeHve ConHua
1 CONHEYHON CUCTEMBI.

KETPOHHBH
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

CBa3b Mexay napameTpamm HebeCHbIX TeN U MUKPOYaCTULL.

Tema 6. LICTOYHUKM 3Heprum 3Bé3A.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

HarpesaHue rasa npu rpaBMTaumoHHOM cXatuu. TepMosiaepHble peakLumm BOLOPOAHOro Lmkna.
npaktnyeckoe 3aHsitne (2 4aca(os)):

TepMosinepHble peakumm yrnepon-a3oTHOro umkna.

Tema 7. BHYTpeHHSsIsi CTPYKTypa 1 060nouku 3emnu.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

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

Tema 8. BOo3HMKHOBEHUE XU3HWN Ha 3eMe C TOYKU 3peHnNs PU3NKK, XuMum n 6uonormn.
JNeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KnpanbHas yncrora Xusom npupogbl. AHTPOMHbIA NpuHUmnn. Teopus ssontoummn Y. lapsmHa n
reHeTuka.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
[ManeoaHTpononorus. 'eHeTka Yenoseka.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabl
N Pasnen Cemect Henens | camoctositensHon [TpymoeMKOCTb ;%%%:L:?:;Ezga
AucumnnuHel pcemeCTpa pabortbl (B yacax) 260TbI
CTYyAOEeHTOB P
noarotoBeka K 5
Ounckyccus
1 Tewma 1. dunococousa n 1 1 |Puckyccum y
‘lecTecTBO3HaHWE NoOAroToBKa K -
2 THbIA on
YCTHOMY onpocy ye onpoc
Tema 2. OCHOBHbIe NnoAroToBKa K
U3NYECKME BENNYMHDI, amcKycenm 2 Auckyceus
2.|[KkaK KonnyecTBeHHble 1 2-3
XapakTepuCTUKM noaroToeka K ) CTHBIN ONPOC
NPVPOLHbIX 0O BEKTOB. yCTHOMY onpocy y P
nogrortoeka K 1
NcKyccus
auckyccum Anckyce
Tema 3. noAroToBka K
3.|PyHOameHTanbHble 1 4-5 CTHOMY OMDOC 1 YCTHbIA onpoc
B3aMMOOEeNCTBUA. y y onpocy
noaroToeka
4 T
pedepara pecpepa
noarotoeka K
Tema 4. ,ua’gK?/cgmma 2 anckyccus
4.|KpynHomacwtabHas 1 6-7 NOArOTOBKA K
OnHamuka BceneHHo. 4 THbI on
YyCTHOMY Oonpocy ye onpoc
nogroTtoska K 1
NcKyccus
auckyccum Anckyce
Tema 5. Ssontouus noaroToBka K o
o7 1 - 2 THbIY on
5 3BE3OHbIX CUCTEM. 89 YCTHOMY onpocy ye onpoc
noaroToeka
T
pedoepara 5 pecpepa
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Buabi
N Paspen Cemect Henens | camocTtositenbHom [TpynoOeMKOCTb) g‘:ﬂ%’:::;?:’:gzga
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax)
pabortbl
CTyAEeHTOB
noaroToBka K 1
NCKYCCUS
5| TeMa 6. VicTouHMKM 1 1o |Bveckycoum Ancky
‘[eHeprum 3BE3L. NOAroToBKa K y
YCTHOMY OMpOCY 3 YCTHbIA onpoc
NnoaroToBka K o
Tema 7. BHyTpeHHAS ycfHomy onpocy 2 YCTHbI OnNpoc
7.|cTpykTypa 1 060n04KM 1 11-12 Ry —
3emnn. 4 T
pedepara pecpepa
noaroToBka K
Tema 8. ﬂ,f/)ng(;/cgmma 1 Anckyccus
BO3HUKHOBEHNE XN3HN NOLrOTOBKA K
8.|Ha 3emne ¢ To4kK 1 13-14 1 CTHbIA ONPOC
y P
3peHns PU3nNKnN, Xmummnm ycTHOMY OMpOocy
NnoaroToBka
n Guonorunn. Dethepars 4 pedbepat
NToro 44

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
Nexuun n npakTnyeckne 3aHATUS, OPraHN30BaHHbIE MO CTaHAAPTHOW TEXHONOTUN.

6. OLeHOUHble CPeACcTBa AJ1s TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. dunococpumsa un ecrectso3HaHue
ONCKYyCCUS , MPUMEPHbIE BOMPOCHI:

,El,peBHerpequKme MbICTUTENN, CPeOHEBEKOBbIE TEONorn, ounocomsl HoBoro BpeMEeHN O npunHmHax
Nno3HaBaeMoCTn N MeTonoax No3HaHnA Mupa.

YCTHbIA ONPOC , MPMMEPHbIE BOMPOCHI:

durnocogockme 0OCHOBaHUS eCTECTBEHHbIX HayK. [THoceonorus, anuctemonorus. Teopus No3HaHWS
KaHta. [o3uTtnemam, aMnmpuam, nparmaTnam, HeoNo3NTMBN3M, SMNUPUOKPUTULNIM. CLINEHTU3M.
dunsnkannsam.

Tema 2. OCHOBHble (h1u3nyeckmne BeNMUUHbI, Kak KONMYEeCTBEeHHble XapaKTepuCcTUKn
NPUPOAHbLIX 06HEKTOB.

LNCKYCCUS , NPUMEPHbIE BONPOCHI:

dusuka, kak Hayka o Haumbonee obwumx 3akoHax npupoabl. OCHOBHbIE (OMU3NYECKNE BENNYNHDI -
XapaKTePUCTNKMN BCEX NMPUPOLHBIX 06 HEKTOB.

YCTHbIA ONPOC , NPUMEpPHbIE BOMNPOCHI:

Mukpomup, MakpomMmp, Merammp, MUp X1BOWM NPUPOLbI: PU3NYECKNE XapaKTepPUCTUKMN.
Tema 3. PyHpaMeHTaNnbHble B3aUMOOENCTBUS.

ONCKYyCCUS , MPUMEPHbIE BOMPOCHI:

dyHOaMeHTanbHble B3anMOOENCTBUS U CTPYKTypa Mupa. Teopun o6 beanHeHns oyHaaMeHTanbHbIX
B3aMMOOEeNCTBUA.

pedoepart , NpUMEepHbIE TEMBbI:

CDyH,D,aMeHTaJ'IbeIe 9NeMeHTapHble YaCTuLbl N NX KBAHTOBbIE YKCA. YcTOn4mMBOCTD 9NEMEHTAPHDbIX
4acTtuu.

yCTHbIVI onpoc , npnMepHbie BOMPOCHI:

KETPOHHBH
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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

MpuMepHbIE BONPOCHI K 9K3aMEHY:

Hpm N3y4yeHnn OaHHOW ONCUUNNVHDbI ncnonb3dyeTcyd cnegyowmne oueHo4YHble cpencTsa, KOTopble
NO3BONAKOT NPOBEPUTL NMOJNTYHYEHHbIE KOMMNMETEHUUN CTYNEHTOB

- auckyccum (OK-1, OK-3, OK-6, OK-7, OK-8, IK-6);
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- ycTHble onpocbl (OK-1, OK-3, OK-6, OK-7, OK-8);

- pepepartbl (OK-1, OK-2, OK-6, OK-7, OK-8, OlK-1, INK-6);

- OTBeT Ha ak3ameHe (OK-1, OK-2, OK-3, OK-6, OK-7, OK-8, 1K-6).
PernameHnt BPC

Tekywas paboTa (ancKyccum, yCTHble onpochl) - 25 6annos
Pedbepatbl - 25 6annos

Sk3aMmeH - 50 bannos

Bonpochbl kK ak3ameHy:
Tema 1. EAMHCTBO 1 NO3HABaeMOCTb MUpa.
Bonpoc 1.

,D,peBHerpequKme MbICNUTENN, CPEedHEBEKOBbIE TEONOrn, onnocoqobl HoBoro BpeMEHN O NpunHnNHax
Nno3HaBaeMoCTn N MeTonoax No3HaAHUA Mupa.

Bonpoc 2.

dunocogockme 0OCHOBaHUS eCTECTBEHHbIX HayK. [THoceonorus, anuctemonorus. Teopusi NO3HaHWS
KaHTta. [o3nTneuam, aMnmpnam, nparMatnam, HEONO3NTUBU3M, SIMANPUOKPUTULNEM. CLNEHTU3M.
dunsnkannsm.

Tema 2. OCHOBHbIE (PU3NYECKUE BENTMYUHDI, KaK KONMYECTBEHHbIE XapaKTePUCTMUKN MPUPOIHbBIX
06beKkToB.

Bonpoc 3.

dunauka, kak Hayka o Hanbonee obwumx 3akoHax Npupoabl. OCHOBHbIE OU3NYECKNE BENNYNHDI -
XapakTepUCTNKM BCEX MPUPOIHbIX 06 EKTOB.

Bonpoc 4.

MukpoMmp, MakpoMmnp, MeErammnp, MUpP XNBON NPUPOAbI: PU3NYECKNE XapakTEPUCTUKMN.
Tema 3. dyHaameHTanbHble B3aUMOLENCTBUS.

Bonpoc 5.

BeapasmepHble NOCTOSIHHbIE (PyHAAMEHTANbHbIX B3aMOAENCTBUIA. MNepeHOoCHNKM
hyHOAMEHTaNbHbIX B3AVMOAENCTBUI U UX XapakTepucTukn. Teopnm o6 beanHeHUs
hyHOAMEHTaNbHbIX B3aMOAEACTBUIA.

Bonpoc 6.

CDyH,EI,aMeHTaﬂbeIe 3NEMEHTApPHbIE YaCTuLbl N X KBAHTOBbIE YKC/A. YcTOon4mBoCTb ANEMEHTAPHDbIX
H4acTtuu.

Bonipoc 7.

YuncneHHble 3HaYeHNs B6e3pasMepHbIX MOCTOSAHHbBIX (OYyHAAMEHTaNbHbIX B3aVMOLENCTBUIA,
PyHOaMEHTaNnbHbIX MOCTOSHHbBIX Y @HTPOMHbIA NPUHLLAM.

Tema 4. KpynHomacwtabHas auHamuka BceneHHom.
Bonpoc 8.

CoBpemeHHoe onpepneneHne BeenenHon. Obwme npuHUMnbI nccnenoBaHns BeceneHHo.
MpnbnnxeHuns, 3an0XeHHbIe B POPMYNNPOBKY KOCMONOrMYECKMX NOCTyNaToB. 3akoH Xabbna.

Bonpoc 9.

OTtkpbiTas (pacwmpsowascs) n 3akpbitas (Nynbcupytowascs) xonogHas BeceneHHasa. Kputnyeckas
NNOTHOCTb.

Bonpoc 10.

prI'IHOMaCLIJTa6Ha$| O HaMmKa l'OpFI'-IeVI BcenenHon. PenvktoBoe n3y4eHne n ero XxapaktepnucTtuku,
cBunaeTenbCTeyrowmne o csorictBax BceneHHoM Ha pa3HbIX 3Tanax eé asonounu.

Tema 5. Ssontouns 3BE30HbIX CUCTEM.

Bonpoc 11.

3Bé3noobpasoBaHue. MNapameTpbl 3B€34. DBONOUUS U KOHeYHas cynbba 3B€3n.
Bonpoc 12.
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CtpoeHune ConHua n ConHevHon cnctembl. Isontoumsa ConHeyHom cuctembl. CeeTMocTb ConHua um
ConHeyHas NoCTOsAHHas.

Bonpoc 13.

CBs3b Mexay napameTpamm HebBeCHbIX TeNl U COCTaBNSAOWMX UX MAKPOYACTMIL,.

Bonpoc 14.

Ssontouns 38€3L 1 gmarpamma Peccenna-I"epuwnpyHra.

Tema 6. VIcTo4HUKM aHeprun 3Bé3L.

Bonpoc 15.

YcnoBusa npoTekaHns TepMOsSiAEpHbIX peakuunin. HarpesaHume rasa npu rpaButaunoHHOM CXaTum.
Bonpoc 16.

TepmMosifepHble peakumy BOAOPOLHOrO U yrnepoa-a3oTHoro umknos. ObpasosaHve yrnepona B
Xone TepMoaLepHOn peakuun.

Tema 7. BHyTpeHHSAS CTpyKTypa 1 060noyku 3emnu.
Bonpoc 17.

AHaTomus 3emnn. 3eMHasi kopa, MaHTUsl, SAP0 3eMNN, X U3NYECKNE XapaKTePUCTMKUN 1
XUMUYeCKuiA coctaB. TekToHNYeckme npouecchl. HoBas rnobanbHasi TEKTOHMKA.

Bonpoc 18.

CTpykTypa 1 cBoicTBa atMocdepsbl, rmapocdepbl U MarHnTocdepbl 3eman. SBONOLUS
XUMMYECKOro coctasa atMocepbl 3eMnu.

Bonpoc 19.

"eonornyeckas aponouunsa 3emnu. Ctpaturpagomyeckas n reoxpoHonornyeckas wkanb.
AbcontoTHas (M30TOMHAsA) reOXPOHONOTUS.

Tema 8. BO3HMKHOBEHME XN3HM HA 3EeMJe C TOYKU 3PEHMS PU3NKK, XUMUKN 1 BMONOTUNA.
Bonpoc 20.

KupanbHas 4nctota XnBoi npupoabl. [Nepuoanyeckue xummyeckne peakumm. ABtokatanntmyeckmne
XUMUYEeCKMNe peakumnn. dTtanbl BO3HMKHOBEHUS Npeabuonormieckor cpeapl Ha 3emne.

Bonpoc 21.

DBONIOLMS XNBOA NPUPOObl U €€ CBA3b C reonorMyeckon aponoumnen. Teopusa asonoumnm
Y.¢ NapsuHa.

Bonpoc 22.

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

7.1. OcHOoBHas nuTeparypa:

1. Benbckas E. 0. Uctopus n gounocodoms Haykm (Punocodpms Haykn): YyebHoe nocobue /
E.lO.Benbckas, H.IN.Bonkosa n ap.; Moa pea. K0.B.KpsHesa, J1.E.MoTopuHoii - 2 n3a., nepepab. u
non. - M.: Anbcpa-M: UH®DPA-M, 2011. - 416 c.: 60x90 1/16. (n) ISBN 978-5-98281-233-9, 1000 aka.
http://znanium.com/catalog.php?bookinfo=254523

2. PysaBuH, I". . ®dunocodms Haykm [DnekTpoHHbI pecypc] : y4eb. nocobre ans CTyaeHTOB U
acnnpaHToB BbiCWMX y4ebHbix 3aBeneHunii / . V. Py3aBuH. - M. : FOHUTW-OAHA, 2012. - 183 ¢. -
(Cepusa "OkzameH"). - ISBN 978-5-238-01458-6. http://znanium.com/catalog.php?bookinfo=389613

3. Kanke, Buktop AHLpeeBny. dunococous matemaTmki, omsmku, xmumMmmn, buonormm : yuebHoe
nocobve / B. A. KaHke .- Mocksa : KHOPYC, 2011 .- 368 c. ; 22 cM. - Bubnuorp. B KOHLUE 1. 1 B
noacTpod. npumen. - ISBN 978-5-406-00543-9 ((B nep.)) , 2000.

4. Anbtwynep H.C., NNapuoHos A.J1., lTapnoHos U.A. Bbigatowmecs ote4ecTBeHHble NpeacTaBmTenm
€CTECTBEHHbIX 1 TOYHBIX HayK: Buorpacpmnyecknii 1 UHCTUTYLMOHANbHBIA CnpaBoYHuK. SOP.
http://tulpar.kpfu.ru/course/view.php?id=102.
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7.2. lononHutenbHasa nuteparypa:

1. MeTtpos, O.MN. VicTopns n domnocodus Hayku: MmatemMaTnka, BblYUCIUTENbHAS TEXHMKA,
nHpopmartuka : [yuebHoe nocobue] / tO. IN. MNeTpos.- CaHkT-MeTepbypr: EXB-MNeTtepbypr, 2012.-V,
441 c.

2. NNapuoHos A.J1. Uctopusa n metogonorus puaunkun: AHTUYHOCTb U CpenHue Beka. - KasaHb, 2013 -
[OnekTpoHHbI pecypc] http://kpfu.ru/docs/F515457482/History Method_Physics.pdf

3. ®ok B.A. KBaHTOBas hmamka 1 cTpoeHne matepum. - nag. Jinbpokom. - 2013.

4. 'epwenb, . dunocodpusa ectectsosHaHns = Preliminary discourse on the study of natural
philosophy: 06 0bwem xapaktepe, NoONb3€e U NPUHUMNAX UCCNeaoBaHNsS NPUPOLbI: NEPEBOL C
aHrnuinckoro / Ox. Nepwenb.-N3a. 2-e.-Mockea: URSS: [[IMEPOKOM, 2011].-355 c.

7.3. UHTepHeT-pecypcChbl:

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

Ob6pazosatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html

Cant kapenpbl TeopeTuyeckon gouankm - http://www.kpfu.ru/main_page?p_sub=5721
9bC KHura®oHg - http://www.knigafund.ru

S0P " Bolgatowmecs oTe4eCTBEHHbIE NPEeACTaBUTENN €CTECTBEHHbIX M TOYHbIX HAyK:
6rorpadonyeckunin 1 HCTUTYLIMOHANbHbIA CNPaBOYHKK" -
http://tulpar.kfu-elearning.ru/course/view.php?id=102

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnaunHel "dunocodgockme npobnembl B Hayke 1 TeXHWUKE" npeanonaraet
MCMONb30BaHNE CNenyoWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

PerncrpaumnoHHblii Homep 6116414 DAEKTPOHHEH
Bl YHUBEPCHTET
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKAOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsmM no MakCrmMarbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHble ayamTopun ons NpoBeAeHNS NEKLMOHHbBIX 1 NPaKTUYECKMX 3aHATUNA.
MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no

HanpasneHnto 120100.68 "[eone3ns n gucTaHUMOHHOE 30HONPOBaHME" U MArMcTePCKOn nporpamMme
KocMunyeckne TeXHONOrMN KOOPAMHATHO-BPEMEHHOro o6ecneyeHns n reofe3nyeckmnii MOHUTOPUHT .
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