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Mporpamma omcuunnmHel "KoHuenuun coBpemeHHoro ectectso3HaHmns"; 40.03.01 KOpucnpyaeHuns; OOLEHT, K.H. (goueHT) YcenHos H.X. ,
CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

Mporpammy ancumnnnHbl padpaboTan(a)(n) ooueHT, K.H. (poueHT) YcemHos H.X. Kadenpa obwei
domsnkn OTaenenHne comsnkn , Niazbeck.Useinov@kpfu.ru ; cTapumnin Hay4YHbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B. LleHTp kBaHTOBbIX TexHoNormin KAOY , Roman.Yusupov@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

r|p|/|o6peTeH|/|e 3HaHWI O COBpPEMEHHbIX eCTECTBEHHOHAY4YHbIX KOHUEMNUnsX, 0bWmx SABNEHUNAX
npunpoabl, obuwecTtsa 1 4eJioBeka, HaBblKOB BOCMNPUATUA COBpeMeHHOVI eCTeCTBEeHHOHay4Homn KapTUHbI
Mupa n cnocobHOoCTb npeancTaB/iaATb NaHOpaMy COBPEMEHHOIo eCTeCTBO3HaHUA.

2. MecTO AMcUMUNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoOro obpasoBaHus

LaHHas yyebHas oncumnnnHa BkodeHa B pasgen "b1.6.29 OucumnnnHbl (Moaynm)" OCHOBHOM
obpasosaTtenbHol Nnporpammbl 40.03.01 KOpucnpyneHums n oTHocKTCcs K 6a30BoiA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 4 cemecTp.

OucumnnmnHa otHocsTes K umkny B1.10B4 OOl n sBnsieTca aucumnianHon no Boibopy. Mdyvaertcs Ha
1 Kypce BTOpOro cemectpa. [1ng ee ycnewHoro ocBoeHns TpebytoTcs 3HaHUs No maTemaTumke,
dom3nKe, XumMnn 1 6ruonorum B 06 beme cpenHel WKonbl. 3HAHNS, NOMYYEHHbIE NP N3YHEeHUN OAHHOM

OVCUMMHBI, HE0OX0OMMbI A1 OCBOEHMS AUCLIMIIIMH "coumanbHas dpunococums”, "aHTpononorns”,
"penurnoseneHune".

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

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneaylowme KOMNeTeHUNN:

PacwumdcbpoBka
Wincpp komneteHuyu npunobpeTaeMon KOMNeTEHLUN

K-1 .
(Oo6m eKyNbTYPHbIE CNOCOBHOCTBIO UCMOMb30BaTh OCHOBBI PUNOCOGICKMX 3HAHNIA
KOMNETEHLAN) 0151 POPMMPOBAHUS MMPOBO33PEHYECKO MO3ULINK
OlnK-2
(npodbeccuoHanbHble crnocobHocTbio paboTatb Ha Gnaro obwecTea 1 rocynapcTsa
KOMNeTeHLmm)
Or1K-6 CMOCOBHOCTbIO MOBbIWATL YPOBEHb CBOEN NPOXECCUOHANBHON
(NMpodheccmoHanbHble KOMHETEHTHOCTH y P
KOMMeTeHuunn)

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXeH 3HaThb:
NCTOPUIO Pa3BUTUS Hay4YHbIX NPEeOCTaBEHNA, COCTABNSAWMNX ECTECTBEHHOHAYYHYIO KapTUHY MMpa.
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pasnuyne B eCTECTBEHHOHAYYHOW 1 'YMaHUTapPHO KyNbType; Hay4Hblii MeToA; NCTOPULO
€CTeCTBO3HaHWs; NaHopaMy COBPEMEHHOMO €CTECTBO3HAHNS; KOPNYCKYNSIPHYIO U KOHTUHYaNbHYO
KOHLENUUM onncaHunsi Npupoapl; YTo Takoe Nopsiaok 1 6ecnopsinok B NMpupoae; CTPYKTYpHbIE
YPOBHU OpraHunsaumnm MaTepun; MMKPO-, Makpo- U Merammnpbl; MPUHLUMbI OTHOCUMTENbHOCTH;
MPUHLMMbI CUMMETPUN; 3aKOHbI COXPAHEHUS; OCHOBHbIE B3auMoaeicTeus; 6nmskonencreme,
OanbHOO4EWCTBUE; MPUHLIMMbI CYNeprno3nLmn, HeonpeneneHHOCT, JONONHUTENbHOCTHY;
OMHAMM4YecKkme 1 cTaTUCTUYeckme 3aKOHOMEPHOCTY B NPUPOAE; 3aKOHbI COXPaHEHUSI SHEPrnn B
MaKpPOCKOMMYECKMX NpoLeccax; MPMHUMN BO3pacTaHMsl SHTPONUN; XMMUYECKE NPOLIECCHI,
PEeaKLUMOHHYIO CNOCOBHOCTL BELWECTB; BHYTPEHHEE CTPOEHME 1 UCTOPUIO FE0NOrMYeckoro passuTms
3€MJI1; COBPEMEHHbIE KOHLENUUM pas3BUTMS reoccpepHbix 0b6onoyek; nutocdepy kak abnotTuyeckyto
OCHOBY XW3HW; 3KONOrMyeckne goyHKLMN NnTocapepbl; 0COBEHHOCTM BMONOrMYECKOrO YPOBHS
opraHv3aunm MatTepun; NPUHLMMbI 3BOSOLMM, BOCMPOU3BOACTBO M Pa3BUTUE XMBbIX CUCTEM;
MHOroobpasue XnBbIX OPraHN3MOB; FeHETUKY U 3BONIOLMIO; BMocdhepy 1 KOCMUYECKME LK,
Hoocdpepy, HeobPaTUMOCTb BPEMEHW, CaMOOPraHn3aLUnto B XUBO U HEXMBOIN Npupoae; MpUHUMNbI
YHMBEPCANIbHOMO 9BOMOLMOHM3MA

2. IONXEeH yMeTb:
OPVEHTUPOBATLCS B KOHKPETHbIX K/HOYEBbLIX (DAKTaX M AOCTUXEHUSAX B 06NacT eCTECTBO3HAHUS.

1Crnonb3oBaTb Npu paboTe CrpaBoyHYO 1 y4ebHyo nMTepaTtypy onupasicb Ha KOHUEenUmm
COBPEMEHHOI0 eCTECTBO3HAHMS, HAXOOUTb OPYyrie HeobXxoaMMble UCTOYHUKI MHCpopMaLK 1
paboTaTb C HUMM.

YMeTb NOrnmyHo doopMynunposaTtb, n3naratb U apryMeHTUpoBaHO oTcTamBaTtb cobCTBEHHOE BUAEHUNE
paccMmaTpmnBaembix r|p06neM, onmpascb Ha KoHUenunmn CoBpeMEeHHOro eCTeCTBoO3HaHUA.

3. 0OMXEeH BnageTb:

TEOPETUYECKMMYM 3HAHUSIMI 0O OCHOBHbIX Hay4YHbIX MAESX, CPOPMMPOBABLLMXCS K Havany XXI| Beka B
obnactn ectecTBO3HaHUS.

npunemMmamm eeneHnsa ouckyccum, noneMmnkKn, gnanora Ha eCteCtBeHHOHay4YHble TEMbI;

4. nONXeH OEeMOHCTpPUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

NMOHUMAHUIO CYTU KOHLEeNnumia COBpeMeHHOI7I CpI/I3I/IKI/I, XMW, 6VIOJ'IOFVII/I, aHTpononornn n opyrux
ancunnnmnH ecteCTBo3HaHMA,

a TakXxke MeTooonormn ecteCctBo3HaHms K ﬂ,aaneVlmeMy o6yqu|/|+o.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMNANHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopmMa NPOMEXYTOYHOIr0 KOHTPONS AUCUMNMINHBIL: 3a4€T B 4 CEMECTpE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuTeNnbHO" (YO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAyNto
TemaTtnyeckuw nnaH gucUUNAUHbI/MOAyNS
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeKi%*:Tiﬁszb'
Monyns MNpaktu-|Na6opa-
Nexuuu| yeckue | TOpHbIe
3aHATUA pa60Tb|
[MucbMeHHoe
1 Tema 1. BeegeHue. HYto Takoe Hayka 4 1 0 o |BomawHee
" M ecTecTBO3HaHME? 3ajaHve
Huckyccus
YCTHbIN onpoc
5 Tema 2. CTpykTypa 4 5 1 0 [MucbMeHHoe
" |ecTeCTBEHHOHAYy4YHOro NO3HaHMs nomMallHee
3anaHve
[MucbMeHHoe
3 Tema 3. MeToabl 1 AUHaMuKa 4 3 0 o |BomawHee
" |ecTeCTBEHHOHAY4YHOro NO3HaHUS. 3ajaHve
Luckyccusa
YCTHbI onpoc
Tema 4. Pacwupstowascs [McbMeHHoe
4. 4 4 1 0
BceneHHas. Meramup. JomallHee
3ajaHve
MNMncbmMeHHoe
5 Tema 5. CTpoeHne n aponoumns 4 5 0 o |BomawHee
" |3B€34 1 nnaHer. 3ajaHve
Luckyccus
YCTHbI onpoc
6 Tema 6. Penatmneucrckas domsunka, 4 6 1 0 [NMncbmeHHOE
" |[Teopusa OTHOCUTENBHOCTH. JoMallHee
3ajaHve
[MucbMeHHoe
v Tema 7. Passutue npencrasneHui o 4 v 0 o |BomawHee
" [aBuxeHun. Makpomup. 3anaHve
Huckyccus
YCTHbI onpoc
8 Tema 8. TepmoanHammka. MNprHumn 4 8 1 0 [MucbMeHHoe
" |BO3pacTaHms SHTPOMNUN. JoMallHee
3ajaHve
Tema 9. lnHamunyeckme n Eg;;miggoe
9. [cTatncTnyeckne 3aKOHOMEPHOCTU B 4 9 0 0 sananmne
npupoLe.
Tema 10. KoHuenuum
LanbHOLENCTBMSA 1 6NM3KOLENCTBUSI. Eomszmﬁggoe
10.[KopnyckynapHas v KOHTUHyanbHas 4 10 0 0 sananmne
KOHUEenuum onucaHns Nnpupoabl.
PeructpaumnoHHbiii Homep 8103019 OBAEKTPOHHEH
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Monyns MNpaktu-|Na6opa-
neKLI,VII/I yeckue | TOpHble
3aHATUA pa601'b|
Tema 11. OcHoBbI lMncbMeHHoEe
11_[2N€KTPOMArHNTHbIX 4 11 0 0 o |BomawHee
"IB3anmoaencteumini. OCHOBbI 3ajaHve
ONTUYECKNX ABNEHWUIA.
lMncbmeHHoe
12 Tema 12. Pa3Butne KkBaHTOBbIX 4 12 0 0 0 |RomawHee
‘InpencTaBneHnin B eCTECTBO3HAHMM. 3apaHne
Tema 13. CTPYKTYpHbIE YPOBHM MNncbmeHHoe
13.|oPraHmsaumn matepuu. Mpupona 4 13 0 0 o |BomawHee
‘[MMKpommpa n ocobeHHOCTH ero 3afaHune
onucaHus.
lMncbmeHHoe
14 Tema 14. Cyb6aTOMHbIn YpOBEHb 4 14 0 0 0 |momawHee
‘lopraHm3aunm maTtepun. 3agaHue
lMncbMeHHoEe
15 Tema 15. lNpupona xmMmyeckon 4 15 0 0 o |BomawHee
"|CBA3M N XMMUYECKMX MPOLIECCOB. 3afaHune
[MncbmeHHoEe
16 Tema 16. buonornyeckme yposHu 4 16 0 0 o |RomawHee
‘lopraHmnsaummn MaTepun N reHeTurka. 3ajaHne
Tema 17. NponcxoxaeHne XnsHu. Eg;;miggoe
17.[aBONOUNSA N pa3BUTME XMBbIX 4 17 0 0 0 sananme
cucTtem.
Tema 18. SkocncTembl n Eo"'ﬁzmﬁ::oe
18.|6uoreoueHos. brnocoepa n 4 18 0 0 0 sanaHne
Hoocdepa.
Tema . IToroBas goopma KOHTpOns 4 0 0 0 Sauer
NTtoro 4 4 0

4.2 CopepxaHvue JUCLUMNUHDBI
Tema 1. BBepeHue. Uto Takoe Hayka U ecteCTBO3HaHue?
neKkuunoHHoe 3aHsitne (1 yaca(os)):

XapakTepHble 4epTbl Haykn. OTanyme Haykm OT Opyrux oTpacnen kynbtypbl. Hayka n penurums.

Hayka n dpunocodpus. CtaHoBneHne Haykun. YTo Takoe ecTecTBo3HaHue? SBOMOLUNS N MECTO HayKu
B CUCTEMe KynbTypbl. ECTECTBEHHOHAy4YHas 1 rymaHutapHas kynbtypa. [Npotusopeyns
COBPEMEHHOW HayKMW.

Tema 2. CTpykTypa ecTeCTBEHHOHay4YHOro no3HaHus
npakTudeckoe 3aHsitne (1 yaca(os)):

PernctpaunoHHbii Homep 8103019
CtpaHnua 6 n3 20.
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1. YPOBHM €CTECTBEHHOHAYYHOr0 No3HaHuns. 2. COOTHOLWEHME AMNUPUYECKOrO N TEOPETUYECKOrO
YPOBHeW nccnenoBanuns. 3. EctectBeHHOHay4yHas kapTnHa mupa. 4. Obwme 3aKkOHOMEPHOCTM
COBPEMEHHOr0 ecTecTBo3HaHus. 5. CoBpeMeHHas eCTeCTBEHHOHAay4YHas KapTuHa mupa. 6.
TpyoHOCTW 1 NapanokChl B pa3BUTUN HAYKW.

Tema 3. MeToabl U AUHaAMMKa eCTECTBEHHOHAY4YHOro NO3HaHUS.
neKuunoHHoe 3aHsitne (1 yaca(os)):

®dun3suka - hyHOaMeHTanbHas 0Tpacib eCTecTBO3HaHUs. KoHuenuun atommama n Meramup.
BceneHHas. lNpoucxoxaneHne BeceneHHon. Mogenb pacwupsowencs BeenenHo. Mogenb ropsyen
BCENEHHON. DBONIOUUS N CTPOEHME ranakTuk. PopMmpoBaHMe KOCMUYECKMX Ten.

Tewma 4. Pacumpsiowasca BceneHHasa. Meramup.
npakTudeckoe 3aHsitne (1 yaca(os)):

1. NpowncxoxaeHne BecenernHon. 2. Mogenb pacwupstoweincs BeceneHHon. 3. 3sonouns 1 CTpoeHue
ranakTtuk. 4. ACTPOHOMUS 1 KOCMOHAaBTUKA.

Tema 5. CtpoeHune n asonouus 3se3a, U nNnaHer.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

CTpoeHue 1 aBonouunst 3se3n. PoxaeHne 3se3nbl. 3Bé3aHas aBonoums. benble kapnuku,
HENTPOHHbIE 3Be3.bl, YepHble Ablpbl. ConHeYHas cuctema n ee npovcxoxaeHne. CTpoeHne 1
aBonouunst 3eMnu. ACTPOHOMUSI 1 KOCMOHABTMKA.

Tema 6. Penatnsucrckasi cousuka, Teopmst OTHOCUTENIbHOCTM.
npaktudeckoe 3aHsitne (1 yaca(os)):

1. PenstnBucTckas gousumka. 2. Teopusi oTHocuTenbHoctu. 3. Obwas Teopust OTHOCUTENBHOCTH. 4.
duraunka u peaykumoHnam. 5. MpocTpaHCTBO 1 BPeEMS B COBPEMEHHOI Hay4HOW KapTuHe Mupa.

Tema 7. Pa3ssutue npepncrasneHnn o asuxeHun. Makpomump.
NeKunoHHoe 3aHsitne (1 yaca(os)):

MpenctaBneHns o KOHUEeNnuuax Mmatepum 1 OBmMxXeHus. Passutne KOHUENUUn OBUXEHUS,
NPOCTpaHCTBa 1 BpeMeHW. MprHLMN OTHOCUTENBbHOCTA N NHBapmaHTHoCTU. CBOMCTBA
NPOCTPaHCTBA, BPEMEHN, 3aKOHbI COXPaHEHUS 1 NPUHLMIbLI cMMMeTpuK. Knaccudeckas KoHuenuus
HbioToHa. Knaccuyeckaa mexaHvka 1 nannacoBCKUA OETEPMUHUSM.

Tema 8. TepmoauHaMmuka. NMpuHUUN BO3pacTaHUSA SHTPONUW.
npaktnyeckoe 3aHsitne (1 4aca(os)):

1. 9neMeHTbl MonekynsapHom cpuamkin. 2. CoctosHue naeanbHoro rasa. 3. [lasneHuve u
rmppocTtatuka. 4. PacnpeneneHune aHeprum no cteneHsm ceobonbl. 5. PacnpeneneHne Makceenna
n BonbumaHa. 6. lNepBoe Havano TepmoamHamuky (BeyHbln geuratens 1 poga). 7. Bropoe Havano
TepmoauHamukm (BeuHblii geuratens 2 poga). 8. KMNM, obpatumbie n HeobpaTrMble npouecchl. 9.
OHTPONUS, BPEMS, MPUYNHHOCTb N ETEPMUHNIM.

Tema 9. [iIuHamnyeckKme N ctatTMCTUYECKue 3aKOHOMEPHOCTU B npupoae.

Tema 10. KoHuenuuu pnanbHopencTeus n 6nuskonencreus. KopnyckynsipHas u
KOHTUHYaNbHasa KOHLU,ENuUM onucaHusi npupoabl.

Tema 11. OcHOBbI 3N1E€KTPOMarHUTHbIX B3aumMoaencTemin. OCHOBbI ONTUYECKUX SIBIEHUM.
Tema 12. Pa3sBuTue KBaHTOBbIX NpeacTaB/ieHU B eCTeCTBO3HaHUM.

Tema 13. CTpyKTypHble YPOBHU opraHu3aumm matepuun. Mpupoaa mukpommpa m oco6eHHOCTH
ero onucaHus.

Tema 14. Cy6aTOMHbIN YPpOBEHb OpraHN3auun MaTepun.

Tema 15. lNMpupona xMmMmyeckon CBA3U U XMMUYECKMUX NMPOLLECCOB.

Tema 16. Buonoruyeckme ypoBHM opraHm3aumm Matepmum N reHeTuka.
Tema 17. NMpouncxoxgeHne XU3HU. 3BOMIOLUS U pa3BUTUE XUBbLIX CUCTEM.
Tema 18. Bkocucrtembl n 6uoreoueHo3. buoccepa n Hooccpepa.

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITe/IbHOM paboTbl AUCUMMIUHBI (MOLYNSA)
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Mporpamma omcuunnmHel "KoHuenuun coBpemeHHoro ectectso3HaHmns"; 40.03.01 KOpucnpyaeHuns; OOLEHT, K.H. (goueHT) YcenHos H.X. ,
CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

Hepe- Bunpl Tpyno- Kg’;%‘g:' g
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
ANCUunniinHbl MecCTp| ceme paGOTbI (B ATenbHOM
cTpa CTYQEHTOB yacax) paboTl
NOAroTOBKa AOMALLHEro 3agaHuns
Tema 1. Eg’ngeH'
Beenenue. Yt
1, [CBSACHNS. ATO g | 6 |nomaw-
Takoe Hayka u Lee
ecTeCcTBO3HaHune?
3apaHue
NOAroToBKa OOMAalLHEero 3agaHuns
[MucbMmeH-
Hoe
3 |oomau-
Hee
3apaHue
NOAroTOBKA K AUCKYCCUM
Tema 2.
5 CtpykTypa 5
" |ectecTBEHHOHay4YHPro
NO3HaHWA
1 |Odwnckycen
NOAroTOBKa K YCTHOMY Onpocy
1 YCTHbI
ornpoc
PeructpaumnoHHbii Homep 8103019 OBAEKTPOHHBIH
il VHUBEPCHTET
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Mporpamma omcuunnmHel "KoHuenuun coBpemeHHoro ectectso3HaHmns"; 40.03.01 KOpucnpyaeHuns; OOLEHT, K.H. (goueHT) YcenHos H.X. ,
CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

Hepe- Bunpl Tpyno- Kg’;%‘g:' g
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
AUCLMMN/INHBI MecTp| ceme pa6otbl (B ATenbHOM
cTpa CTYleHTOB yacax) paboTbI
noAroToBka AoMallHero 3agaHus
Tema 3. MeTonbl u E(I)AngeH-
AnHamuka
3. eCTeCTBeHHOHay4YHpPro 3 ° ﬂggam
NO3HaHWUS.
3agaHune
noaorotoeka gomallHero 3agaHus
Mncbmen-
HOE
3 |oomau-
Hee
3an0aHune
Tema 4. noaroToBka K OMCKyccumn
4 Pacwupsowascs 4 4
" |[BceneHHas.
Meramup.
1 |Odwnckycen
NoAroToBka K yCTHOMY Orpocy
1 YCTHbI
onpoc
PeructpaumnoHHbii Homep 8103019 OBAEKTPOHHBIH
BiE VHHBEPCHTET
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Mporpamma omcuunnmHel "KoHuenuun coBpemeHHoro ectectso3HaHmns"; 40.03.01 KOpucnpyaeHuns; OOLEHT, K.H. (goueHT) YcenHos H.X. ,
CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

N Paspen Ce- ns CaMOCTOATENbHOWN eMKOCTb| o
ANCLUMMJINHDbI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYeHTOB yacax) pa6oTLl
MOAroToBKa OOMAalIHEro 3agaHus
MncbMeH-
Tema 5. CtpoeHune HOg °
1 9BOMOLUMS 3BE3L,

5. N AnaHeT. 4 5 6 |oomauw
Hee
3agaHue

NMnOAroToBKa OOMallHEro 3agaHus
[MncbmeH-
Hoe
3 |oomall-
Hee
3amaHue
Tema 6.
Penatnsucrckas
6. domnsunka, Teopus 4 6
OTHOCHTENBHOCTU. NOAroToBKa K ANCKYCCUU
1 |duckyceuns
NOAroToBKa K yCTHOMY OMpocCy
1 YCTHbIV
onpoc
Tema 7. PasButne MOAroTOBKa OOMAaLIHEro 3agaHus Dcl)/IngeH-
npencrasneHum o
7. -
OBUXEHUN. 4 / ° ﬂgglam
Makpomup.
P P 3agaHuve
PerncTpaumnoHHblii Homep 8103019 SAEKTPOHHBIH
B0l VHUBEPCHTET
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Mporpamma omcuunnmHel "KoHuenuun coBpemeHHoro ectectso3HaHmns"; 40.03.01 KOpucnpyaeHuns; OOLEHT, K.H. (goueHT) YcenHos H.X. ,
CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

Hene- Buabl Tpyno- K?I-?T?)%ﬂﬂ
N Pasnen Ce- | nsa camocCTosTeNIbHOMN eMKOCTb| o
ANCUunniinHbl MecCTp| ceme paGOTbI (B ATenbHOM
cTpa CTYAEHTOB yacax) pa6oTLl
NoAroToBKa AOMALUHEro 3afaHus
[MucbMeH-
Hoe
3 |Ooomau-
Hee
3anaHve
Tema 8.
TepmoanHamuka.
8. |MpnHumn 4 8
BO3pacTaHuns
SHTPOMUMW. MOAroTOBKA K AUCKYCCUM
1 [Ownckyceus
NOAroToBKa K yCTHOMY Ornpocy
1 YCTHbI
onpoc
Tema 9. Mncbmen-
TIMHaMU4EcKue 1 MOAroToBKa AOMALUHEro 3afaHus Hoe
9. [cTatncTnyeckme 4 9 6 |Domau-
3aKOHOMEPHOCTU B Hee
npupoae. 3alaHve
NoAroToBka AOMAaLUHEro 3afaHus
Tema 10.
KoHuenuwun
bH NcTBMSA
ﬂan onevic MNcbMeH-
. Hoe
6nmn3konencTems
10. : -
0 KopnyckynsipHas 4 10 ° ﬂg:am
N KOHTUHYyanbHas sanaHne
KOHUenuuu
onuncaHus
npUpPOLbI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 8103019 5AE
Crpanunua 11 n3 20. il YHITI
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Mporpamma omcuunnmHel "KoHuenuun coBpemeHHoro ectectso3HaHmns"; 40.03.01 KOpucnpyaeHuns; OOLEHT, K.H. (goueHT) YcenHos H.X. ,
CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

Hepe- Buabl 5 Tpyno- K?))I-(I)Tr;)h:)l;llﬂ
N Pasnen Ce- | nsa camocCTosTeNIbHOMN eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTyOEeHTOB yacax) pa6oTLl
Tema 11. OcHosbl FVCLMEH-
9NeKTPOMarHUTHbIX
~ 9 NOAroToBKa gomMalwHero 3agaHus Hoe
11 [B3aumopencTenit. | 11 6 |nomauw-
OcHosbl Lee
ONTNHECKMX sananme
SABNEHWINA.
NoAroToBka gomalwHero 3agaHus
Tema 12. [MncbmeH-
Passutue Hoe
12.|KBaHTOBbIX 4 12 5 |oomauw-
npencrtasneHunin B Hee
€CTeCTBO3HaHUMW. 3apaHue
Tema 13.
CTpyKTypHbIE
YPOBHU [MncbMen-
opraHusauuu Hoe
13.|marepumn. 4 13 |nogrotoBka oomalwHero 3anaHus 5 |oomauw-
Mpupona Hee
MUKpOMMpa n 3apaHue
0COBEHHOCTM ero
onucaHus.
NoAroToBka gomalwHero 3agaHus
Tema 14. Mncbmen-
CybaToMHbIl Hoe
14.lypoBeHb 4 14 5 |oomauw-
opraHusauuu Hee
marepuu. 3apaHue
PervnctpaumnoHHblii Homep 8103019 SAEKTPOHHBIH
Bl VHHBEPCHTET

Crpanunua 12 n3 20.
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Mporpamma omcuunnmHel "KoHuenuun coBpemeHHoro ectectso3HaHmns"; 40.03.01 KOpucnpyaeHuns; OOLEHT, K.H. (goueHT) YcenHos H.X. ,

CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

dopmMmbl
Hene- Buabl Tpyno- KOI_?T% ons
N Paspen Ce- ns CaMOCTOATENbHOWN €eMKOCTb CaMOCTO-
ANCLUMMJINHDbI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTYAeHTOB yacax) pa6oTLl
MOAroToBKa OOMAalIHEro 3agaHus
Tema 15
: MncbMeH-
MNpupona HOg °
XUMUNYECKOW CBA3N
15. -
5 N XMUYECKUNX 4 15 ° ﬂgglam
MpoL,eccoB.
pou 3agaHue
NMnOAroToBKa OOMallHEero 3agaHus
Tema 16.
Buonoruyeckue Mncomen-
YPOBHU HO®
16. 4 1 -

6 opraHmnsauum 6 ° ﬂ(e)gam
martepum u sanamme
reHeTuka.

Tema 17. MncbMeH-
NpoucxoxneHune Hoe
17 xﬁsHm ssonoumsi | 4 17 MOAroToBKa OOMAaLIHEro 3agaHus 5 |gomauw-
N pasBuUTME XUBbIX Hee
cucTeM. 3agaHuve
MOAroToBKa OOMallHero 3agaHus
Tema 18. NMucbMeH-
SKocuUCTEMbBI U Hoe
18.|6noreoueHo3. 4 18 5 |poomauw-
Buocdepa n Hee
Hoocdepa. 3agaHue
NTtoro 96

5. O6pa3oBare/ibHble TEXHONOIUU, BKJIloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHUs

PernctpaunoHHbii Homep 8103019
Crpanunua 13 n3 20.
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Mporpamma omcuunnmHel "KoHuenuun coBpemeHHoro ectectso3HaHmns"; 40.03.01 KOpucnpyaeHuns; OOLEHT, K.H. (goueHT) YcenHos H.X. ,
CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

JleKumoHHble 1 NpakTU4yeckne 3aHATUS NPOBOASATCS C UCMONb30BAHMEM MYNbTUMEANAHOIO
KOMMneKkca, Mo3BONSIOWEro HarnsaHo nonyyartb CTyAeHTam BClo He0OX04MMY0 MHCpopMaLmIo.
3aHATUSA NPOBOASATCS B MHTEPAKTUBHOM (OpMe, MO3BONSAOWEN CTyAeHTaM flyylle ycBamsBaTb
matepuan. KayectBo 0by4eHns [OCTUraeTcs 3a CHET UCMONb30BaHUS Cneayowmnx oopM y4ebHom
paboTbl: Nekummn, camocTosTenbHas paboTa CTyaeHTa (BbiNOMHEHNE MHAMBMAYANIbHBIX LOMALIHWNX
3a4aHuin), KOHCynbTauumn. YCTHbIA ONpoC U B3auMOOenCcTBME CO CTyAeHTaMn Ha nekummn, NnoaroToska,
npencrtasneHne n obcyxaeHme pedoepartoB U OKNAA0B N0 NPEOOXEHHbIM TEMAM Ha NPaKTUYEeCKMX
3aHaTUAX. VIHTepakTBHbIE (OOPMbI MPOBEAEHUS 3aHATUIA COCTaBNAT 50% ayanTOPHON HarpysKu.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. Uto Takoe Hayka U ecteCTBO3HaHue?
[MncbMeHHoe fomalwHee 3ajaHne , NpPYMepHbIe BOMPOChI:

XapakTtepHble 4epTbl Haykn. OTanyme Haykm OT Opyrmx oTpacnen KynbTypbl. OBOMOLUNSA N MECTO
Hayku B CUCTEME KYnbTypbl. ECTeCTBEHHOHay4Has 1 rymaHuTapHas KynbTypa. [potnsopeyns
COBPEMEHHOW Haykn. YPOBHMN eCTECTBEHHOHAYYHOro No3HaHMs. COOTHOWEHNE 3MNUPUYECKOro U
TEOPETMNYECKOro YPOoBHEN nccnenosaHus. lNpeamer v uenu ectecTso3HaHns. EctecTtBo3HaHue B
NCTOPUN YenoBeyecTBa.

Tema 2. CTpykTypa ecteCTBeHHOHay4YHOro no3HaHus
Lunckyccus , npumepHbie BONPOCHI:

XapaKTeprle 4epTbl HAYKW. OT1nnuune HAYyKu OT Opyrux 0Tpacne|7| KynbTypbl. OBONIOUNSA N MECTO
HAYyKn B CUCTEME KYyNbTypbl. ECTeCTBeHHOHay‘-IHaFI N rymaHuTapHas Kynbtypa. npOTI/IBOpe‘-II/Iﬂ
COBpeMeHHOI7I HaykKw. YDOBHVI €CTeCTBEeHHOHay4YHOro no3HaHums. CooTHoweHne SAMMNPUNYHECKOro n
TeopeTnyeckoro ypOBHeVI nccnengosaHus. I'Ipe,uMeT N Lenn ectecTBo3HaHM4A. EcTecTBo3HaHue B
NCTOPUK YenoBeyecTBa.

MNMucbMeHHoe AoMalHee 3aAaHue , NpMMepHble BOMPOCHI:

1. YPOBHM eCTECTBEHHOHAYYHOr0 No3HaHus. 2. COOTHOWEHME SMMNNPUYECKOrO U TEOPETMYECKOrO
ypOBHei1 nccnenosaHns. 3. EctectBeHHOHay4Has kapTuHa mypa. 4. Obwme 3akOHOMEPHOCTU
COBPEMEHHOr0 ecTecTBo3HaHus. 5. CoBpeMeHHas eCTeCTBEHHOHAy4YHas kapTMHa mupa. 6.
TpyaoHOCTM 1 NapafoKChl B Pa3BUTUM HAYKMU.

YCTHbI onpoc , NpyMepHble BOMPOCHI:

1. YPOBHM eCTECTBEHHOHAYYHOrO No3HaHus. 2. COOTHOWEHME 3MMUPUYECKOrO U TEOPETMYECKOrO
ypOBHei nccnenosaHuns. 3. EctectBeHHOHay4YHas kapTuHa mypa. 4. Obwme 3akOHOMEPHOCTU
COBPEMEHHOr0 ecTecTBo3HaHus. 5. CoBpeMeHHas eCTeCTBEHHOHAy4YHas kapTMHa mupa. 6.
TpyoHOCTM 1 NapafoKChl B Pa3BUTUM HAYKMU.

Tema 3. MeToabl M AMHaMUKa eCTeCTBEHHOHaY4YHOro NO3HaHUS.
MNucbMeHHOe AoMallHee 3aAaHue , NPUMEpPHbIE BOMPOCHI:

Hayka un penurusi. Hayka n dovnocodpusi. CtaHoBneHUe Hayku. Hayka B AyxOBHOW KynbType
obuwectsa. [1Be Tpaguuum B 06 bSCHEHUN, MOHMMAHWW 1 NPeAcKasaHnn SBReHWn. EAMHCTBO Haykn 1
Hayy4Hbln MeToA. Hayka kak npouecc no3HaHUs: 0COBEHHOCTM HAyKO3HAHWS; CTPYKTypa Hay4yHOro
NO3HAaHWS; KPUTEPUN N HOPMbI HAYYHOCTU; rPaHULIbl Hay4HOro MeToaa.

Tewma 4. Pacuumpsiowasaca BceneHHasa. Meramup.
Hwnckyccus , nprMepHble BONPOCHI:

dunaunyeckas KapTuHa Mumpa. npeﬂ,CTaBﬂeHVIFI O KOoHUenuunsax Mmatepun n oBn>XeHus. Passutne
KOHLEeNUNA OBUXEHUS, NPOCTpaHCTBa N BPEMEHN. rlpVIHLI,I/II'I OTHOCWUTEJIbHOCTN N NHBAPUaAHTHOCTMW.
CeoricTtBa NPOCTpaHCTBaA, BPEMEHWN, 3aKOHbl COXpPaHEHUA N NPUHLUKMNBI CUMMETPUN. Knaccunyeckas
KoHUenuusa HetoToHa. Knaccuyeckasi MexaHumka 1 nannacoBCKuia OJETEPMNHN3M.

lMncbMeHHOe ooMallHee 3agaHuve NnpPpUMEpPHbIEe BOMPOCHI:

1. MpowncxoxaeHne BecenernHon. 2. Mogenb pacwupstoweincsa BeceneHHon. 3. Isonouns n CTpoeHue
ranaktuk. 4. ACTPOHOMUS 1 KOCMOHaBTUKA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 8103019 5AE
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Mporpamma omcuunnmHel "KoHuenuun coBpemeHHoro ectectso3HaHmns"; 40.03.01 KOpucnpyaeHuns; OOLEHT, K.H. (goueHT) YcenHos H.X. ,
CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

YCTHbI onpoc , NpyMepHble BOMPOCHI:

dunsunyeckas KapTuHa Mupa. I'IpeACTaBneva O KOoHUenuunsax Mmatepun n oBnXeHus. Pazsutne
KOHLEeNUNA OBUXEHUS, NPOCTpaHCTBa N BPEMEHN. rlpVIHLI,I/II'I OTHOCWUTENIbHOCTN N NHBAPWUaAHTHOCTMW.
CeoricTtBa NPOCTpaHCTBA, BPpEMEHWN, 3aKOHbl COXpPaHEHNSA N NPUHLUKNMNBbI CUMMETPUN. Knaccunyeckas
KoHUenuusa HbetoToHa. Knaccuyeckasi MexaHumka 1 nannacoBCKuia OJETEPMNHNIM.

Tema 5. CTpoeHue 1 3BONOLMUA 3BE3 ., U NaHerT.
MNMucbMeHHoe ooMaluHee 3aaaHue , NprMepHbIe BOMPOCHI:

1. CTpoeHue n asonouns 38€34. 2. ConHevyHasa cuctema n eé npoucxoxgeHue. 3. CTpoeHue v
asonouns 3emnu. 4. Penatuencrckas cousuka. Teopust OTHOCUTENBHOCTU. 5. Dusnka
penykunoHn3Mm. 6. NpocTpaHCTBO 1 BpeMS B COBPEMEHHO HAYy4YHOW KapTuHe Mupa.

Tema 6. PenatuBucrckasa ¢pusmka, Teopusi OTHOCUTENIbHOCTMW.
Luckyccus , npumepHble BONPOCHI:

dusuka - pyHoameHTanbHasa oTpacib ectecTBo3HaHms. KoHuenuun atommsma, Mukpomump (onvHa,
CKOPOCTb, BPEMS, Macca, aHeprus, 3aps, cnuH). Makpommnp (MpocTpaHCTBO 1 BPEMS B
knaccudeckon gonsuke) Merammp. BeceneHnHas. lNpoucxoxneHne BecenenHon. Moaenb
pacwupstowenca BeceneHHon. Moaenb ropsyent BCENEHHON. DBOMOLUNSA N CTPOEHNE ranakTuk.
dopMupoBaHne KOCMUYECKUX TeN.

lMvcbMeHHOe oomaluHee 3afaHue , NpyUMepHble BOMPOCHI:

1. PenstuBuctckas domauvka. 2. Teopusi oTHocutenbHocTn. 3. Obwasi Teopmst OTHOCUTENbHOCTH. 4.
dusnka n penykumoHnam. 5. NpocTpaHCTBO 1 BPpeMS B COBPEMEHHOW Hay4YHOM KapTuHe Mupa.
YCTHbI ONpoC , NPUMEepPHble BONPOCHI:

1. CTpoeHue 1 apontoumns 38€34. 2. ConHevHas cuctema n eé npomcxoxgeHuve. 3. CTpoeHne un
aponouma 3emnu. 4. Penatneuctckas gomamka. Teopms OTHOCUTENbHOCTU. 5. dusnka u
penykunoHnsMm. 6. NpocTpaHCTBO 1 BPEMS B COBPEMEHHOW Hay4yHOWM KapTuHe Mupa.

Tema 7. Pa3suTtue npencrasneHnin o aosmxeHmn. Makpomup.
lMncbMeHHOE gomallHee 3afaHue , MpUMEpPHbIE BOMPOCH!:

1. MpeomeTt pusuku. 2. [1BnxeHne, NpoCTPaHCTBO 1 BPeEMS B Knaccuyeckon mexaHuke. 3. lNMoHaTtns
MaTepuanbHON TOYKMN N CUCTEMbI OTCHETA. 4. XapakTepuctukn asmxeHuns. 5. OCHOBHbIE 32KOHbI
AVHaMUKN Makpomupa. 6. [luHamyka BpalaTtenbHoro ABUXEHUS.

Tema 8. TepmoamHamuka. NMpuHuUN Bo3pacTaHUsi IHTPOMNUM.

Hwnckyccus , npyMepHble BONPOCHI:

1. SneMeHTbl MonekynspHon puankn. 2. CocTosiHue naeanbHoro rasa. 3. JJasneHue u
rmppocTaTtuka. 4. PacnpeneneHnvne aHeprumn no cteneHsm ceobonbl. 5. PacnpeneneHne Makcsenna u
bonbumaHa.

[MucbMeHHOe gomalluHee 3afaHue , MpUMepPHble BOMPOCHI:

1. SnemMeHTbl MonekynsapHon puankn. 2. CocTosiHue naeanbHoro rasa. 3. JJasneHue v
rmppocTartuka. 4. Pacnpenenenne aHeprumn no cteneHsim ceobonbl. 5. PacnpeneneHne Makcsenna u
BonbumaHa. 6. NepBoe Havyano TepmoanHammky (BeyHbln oeuratens 1 pona). 7. Bropoe Havano
TepmoanHamukm (BeuHbiin geuratens 2 poga). 8. KM, obpaTtnmbie n HeobpaTrMble npouecchl. 9.
OHTpoNUS, BPeMS, MPUYNHHOCTb U OETEPMUHNIM.

YCTHbI 0NpoC , NPUMEpPHbIe BONPOCHI:

1. NepBoe Hayano TepmoanHamuku (BeyHbiin geuratens 1 poga). 2. Bropoe Ha4yano TepMoanHaMmkim
(BeuHblin pBuratens 2 poga). 3. KM, obpatumble n Heobpatumblie NpoLecchl. 4. DHTPOMNKUS, BPEMS,
MPUYNHHOCTb N AETEPMUHNIM.

Tema 9. [iIuHamnyeckune n ctatTucTuyeckue 3aKOHOMEpPHOCTHU B npupoae.
lMncbMeHHoe ooMallHee 3agaHue NnpPpUMEpPHbIEe BOMPOCHI:

1. HeTbipe OCHOBHbIX TUNa B3auMoOencTeuns: [ paBMTtauMOHHOE B3auMOLENCTBUE,
AneKkTpoMarHNTHble B3anUMOOENCTBUS, S aepHble CUnbHble B3aumoaeictems. Cnabble
B3aumogencTeus. 2. Cunbl Makpommpa: KoHTakTHble cunbl (cunbl peakuun). Cunbl TpeHus. Ynpyrue
cunbl. Cuna T9XecTun u Bec.

PervnctpaumnoHHblii Homep 8103019 SAEKTPOHHBIH
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Mporpamma omcuunnmHel "KoHuenuun coBpemeHHoro ectectso3HaHmns"; 40.03.01 KOpucnpyaeHuns; OOLEHT, K.H. (goueHT) YcenHos H.X. ,
CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

Tema 10. KoHuenuuv pansHooencTensa n 6nuskonencrens. KopnyckynsipHas v
KOHTUHYyanbHasi KOHUEeNnuun onucaHua npupoasbl.

MNucbMeHHoe fomallHee 3anaHve , NprYMepHbIe BOMPOCh:
1. OnekTpuyecknin 3apsa. 3akoH KynoHa. 2. Hanpsix€HHOCTb anekTpuyeckoro nons. MpuHumn

cynepnoauumu. 3. NoCTOAHHbIA 3NeKTpUYecknin Tok. 3akoH Ixoyns-JleHua, dnekTpoasmxyLas
cuna (94C). 3akoH Oma, ceepxnpoBoamMMocTb. 4. MarHetuam. MarHetnam Ha 3emne n B Kocmoce.
Tema 11. OCHOBbI 3N1€KTPOMarHUTHbIX B3auMogencTsun. OCHOBbI ONTUYECKUX SIBJIEHUNA.
lMvcbMeHHOe gomaluHee 3afaHue , MpyUMepHble BOMPOCH!:

1. OnekTpnyeckmin 3apan. 3akoH KynoHa. 2. HanpsaxéHHOCTb anekTpuyeckoro nons. MNpuHumn
cynepnoaunumm. 3. NocToAHHbIA anekTpuyecknin Tok. 3akoH [xoynga-IleHua, OnekTpoasmxyLas
cuna (94C). 3akoH Oma, ceepxnposoanmMocTb. 4. MarHeTnam. MarHetnam Ha 3emne n B Kocmoce. 5.

["'eomeTpuyeckas n BonHosas ontuka. 6. IHTepdoepeHumns, ondpakums n nonapusaums CBETOBbIX
BOSH. 7. KorepeHTHOCTb ceeTa. Jlaszepbl. 8. ®oToadppekT. POTOHbI.

Tema 12. Pa3BuTue KBaHTOBbIX NpeacTraBfieHU B eCTeCTBO3HaHUM.
[MucbMeHHOEe oomaluHee 3afaHue , MpUMepPHbIe BOMPOCHI:

1. KopnyckynspHo-BonHoBoi ayanvam. MpuHUun AononHuTenbHocTy. 2. MpuHumn
HeonpenenéHHocT. OrpaHNYeHHOCTb MEXAHWYECKOro fAeTepMunHuama. 3. OnncaHne CoCTOsHMS 1
LBUXEHNS MUKPOOOBEKTOB B KBAHTOBOW MexaHuke. OnepaTtopbl (oM3nyYeckmx BeNYH. 4.
KBaHTOBaHME (OU3NYECKNX BENMNYMH, ONPeLensowme COCTOSIHUS 3NeKTPOHa B aTOMe.

Tema 13. CTpyKTypHble YPOBHM OpraHu3auumn matepuun. NMpupona Mmkpommpa u oco6eHHOCTH
ero onucaHus.

lMncbMeHHOEe ooMallHee 3agaHue npuMepHbIe BOMPOChHI:

1. YeTblpe OCHOBHbIX TUNa B3anMonencTems: [ paBnutaunmoHHoe B3aumMogencrene,
OneKkTpoMarHNTHble B3aUMOLENCTBUS, S aepHble CUnbHble B3aumoaerictemst. Cnabble
B3anmogeicTeuns. 3. OnncaHne CoOCTOSAHNS N ABUXEHUS MUKPOOOBHEKTOB B KBAHTOBOW MEXaHUKeE.
Onepatopbl hrnanyecknx BennyuH. 4. KsaHToBaHne oM3NYeCKUX BENNYMH, onpeaensiowme
COCTOSIHUSA 3NeKTpoHa B aTOMe.

Tema 14. Cy6aTOMHbIN YPOBEHb OpraHU3auum MaTepun.
lMncbMeHHoe aomalHee 3adaHne , NpMMepHbIe BOMPOCHI:

1. CocTaB 1 xapakTepucTukn atoMHbIxX saep. 2. PagnoakTnBHoOCTb. 3. FnepHoe aeneHne v aaepHbli
CUHTE3. 4. DNeMeHTapHble YacTuLbl U UX Knaccugurkaums.

Tema 15. Npupona xummyeckon CBA3N U XMMUYECKUX NPOLLECCOB.

[MncbMeHHOEe gomallHee 3afaHue , MpUMepHble BOMPOCHI:

1. XMunyeckas cBsA3b: MOHHAs, KOBaneHTHas, BOOOPOAHAsA, KOOPANHALIMOHHASA, MeTannnyeckas. 2.
YcTonumsble coeanHeHus. MonekynsapHbie opbutanu, rubpuaHbie atoMHbie opbutanu,
Llenokanm3oBaHHble opbutanu. 3. XuMMM4eckne peakumm. SHepreTu4eckmin n SHTPONUIAHDLIN
pakTopbl. IK30TEPMUYECKAS N SHOOTEPMUYEcKas peakummn. Peakuumn coeonHeHNs, pa3noxeHus,
3amelleHns, obmeHa. 4. CKOpOCTU XMMUYECKUX peakumnii. 3akoH OencTeyrowmx Mmacc. Npasuno
BaHT-INohha. Katanuasatopbl. QHTPOMNMSA B XUMUYECKUX peakLmsiX.

Tema 16. Buonornyeckme yposHu opraHu3auum MaTepuv 1 reHeTuKa.

[vcbMeHHOe nomaluHee 3afaHue , NpyUMepHble BOMPOCH!:

1. OnemeHTbl Buonorum. 2. OcHoBHbIe 0600WeHNs Buonornn. 3. KnetouHas Teopus. XXusble KNeTku
Kak npeobpasoBarteny aHeprun. 4. Teopusi 3BoNOLMM opraHn4Yeckoro mvmpa. 5. FeHHas Teopus. 6.
Hocutenb reHeTnyeckoin nHgpopmauuun. 7. MNpoueccobl meTabonuama. 8. BaanMooTHOWEHUS Mexay
OpraHnu3MoM 1 OKpyXatoLlen cpenomn.

Tema 17. MpoucxoxapeHne X1U3HU. 3BONOLUSA U pa3BUTUE XMUBbIX CUCTEM.
MNucbMeHHoOe AoMaluHee 3aAaHue , NPUMepPHbIe BOMPOCHI:

1. BrioueHo3s. 2. OpraHnambl 61o3LIEHO3a, KPYroBOpOT BewecTea. 3. buoreoueHos, buotuyeckuin
KpyroBopoT BewwecTB. 4. [MoTokn aHeprumn B broreoeHo3e. 5. Skonornyeckme aktopsbl. 6.
Brocdepa, cTpykTypa 1 doyHKumnmn bruocgoepsi.

Tema 18. Bkocucrtembl u 6uoreoueHo3. buoccepa n Hooccpepa.
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MNMucbMeHHoe AoMallHee 3afaHue , NpUMepHble BOMPOCHI:

1. ECTeCcTBEHHbIE 3KOCUCTEMBI: WMPOKONNCTBEHHbIN Nec, CTenb, BOAOEM. 2. ACKyCCTBEHHbIE
9KOCMCTEMbI: None, cag, oropof. 3. dkonormnyeckue cykueccun. Coctas v rpaHmubl brocgepsl. 4.
KpyroBopoT u buoreoxummnyeckme Lmknbl BewecTs. 5. Hoocdepa kak HoBasi cTaams aBoMoLmMm
6rocgepnbl. 6. BHewHne 3awmTHKM Brocdepb.

Utorosasa chopma KOHTpoOnsA
3a4erT (B 4 cemecTpe)

[MprMepHbIe BONPOCHI K UTOrOBOW (POPME KOHTPONS

. Hayka n ectecTBo3HaHue.

. CTpyKkTypa ecTeCTBEeHHOHAYy4YHOro NO3HaHus.

. Pacwumpsiowascsa BeceneHHas.

. CTpoeHue, aBontouns 3834 1 nNnaHerT.

. OCHOBHbIE NONOXEHUS PU3MKM MaAKpOMMpa.

. PyHOaMeHTasbHble Cubl NPUPOabI.

. 3aKOHbl COXPaHEHNs 1 CUMMETPUS.

. OCHOBbI MONEKYNSPHON (PU3NKN 1 TEPMOONHAMUKM.

9. OCHOBbI 9NEKTPOMArHNUTHbLIX B3aMO4ENCTBUIA.

10. OCHOBbI ONTUYECKUX SBNEHWIA.

11. OCHOBHblE MONOXEHUS NPUPOObl MUKPOMUPA.

12. OCHOBHble KOHLIENUMM Npupoabl aTOMHbIX 4ep U 3NIeMEeHTapPHbIX YacTuL.
13. lpupona xMMmyeckom CBA3N N XMMUYECKMX MPOLIECCOB.
14. Buonornyeckas sBonOLMA N reHeTuka.

15. [MpouncxoxaeHne XnusHu n 3BONIOLNS.

16. OkocumcTtembl. CoBpeMeHHbIE KOHLEeNUun brocgepbi.

0O NO O~ WN =

7.1. OcHOBHas nuTeparypa:

1. KoHuenuum coBpeMeHHOro ectectso3HaHus: YuebHnk / bonpapes B.I1. - 2-e n3n., nepepab. n
non. - M.: Anbcpa-M, HULL MIH®PA-M, 2016. - 512 c.: 60x90 1/16 ISBN 978-5-98281-262-9 - Pexum
noctyna: http://znanium.com/catalog/product/548217

2. KoHuenummn coBpeMeHHOro ectectTBo3HaHus.: YuebHoe nocobre ans ctyneHTos By308 / B.I1.
PomaHoB. - 4-e n3ga., ucnp. n gon. - M.: By3aosckuii yuebHuk: MHDOPA-M, 2011. - 286 c.: 60x90 1/16.
ISBN 978-5-9558-0189-6 - Pexxum poctyna: http://znanium.com/catalog/product/256937

3 KoHuenuuu coBpeMeHHOro ectectBodHaHms: YuebHuk / .. Py3aBuH. - 3-e naa., ctepeotun. - M.:
HUL NHDPA-M, 2014. - 271 c.: 60x90 1/16. - (Boicwee obpa3osaHue: bakanaspuar). ISBN
978-5-16-004924-3 - Pexxum gocTtyna: http://znanium.com/catalog/product/454162

7.2. lononHutenbHasa nuteparypa:

1. KoHuenumm coBpeMeHHOro eCTeCTBO3HAHMSA: COLMOryMaHmTapHas nHTepnpetauns cneungunkm
COBPEMEHHOI Hayku: Y4eb. nocobue / T.IM.Jlewkesuy - M.: HUL, UHdppa-M, 2013. - 335 c.: 60x90
1/16. - (Bbicwee obpasoeaHue: bakanaspuar). (n) ISBN 978-5-16-005519-0 - Pexum poctyna:
http://znanium.com/catalog/product/342109

2. KoHuenuuun coBpeMeHHOro ectectso3HaHns / TynuHos B.®., TynuHos K.B., - 3-e n3g. -
M.:Oawkos n K, 2018. - 484 c.: ISBN 978-5-394-01999-9 - Pexum goctyna:
http://znanium.com/catalog/product/414982

3. MNyceixaHos, M. K. KoHLeNLMN COBPEMEHHOMO €CTECTBO3HAHUS [DNeKTPOHHbIN pecypc] : YuebHuk
/ M. K. l'yceixaHos, O. P. Papxabos. - 7-e n3a., nepepab. n gon. - M. : Iagatenbcko-Toprosas
koprnopauus 'Oawkos n K-', 2012. - 540 c. - ISBN 978-5-394-01774-2. - Pexxum goctyna:
http://znanium.com/catalog/product/415287
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7.3. UHTepHeT-pecypcChbl:

YyebHuk no KCE - http://www.studentlibrary.ru/book/ISBN9785394005787.html

YyebHuk no KCE -
http://yanko.lib.ru/books/natural/lihin-koncepcii_sovremennogo_estestvoznaniya.pdf

YyebHble matepuansl - http://www.gumfak.ru/kse.shtml
OBC "KOHCYJIbTAHT CTYOEHTA" - http://www.studentlibrary.ru/cur_user.html
INeKTPOHHbIe cucTembl ?Kogekc? - https://kodeks.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnuHbl "KoHUenumMm COBpeEMEHHOro ecTecTBO3HaHua" npeanonaraeTt
NCMNONb30BaHNE CNeayolWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeauiiHas ayoutopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayautopums
COCTOMUT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €QUHOW CUCTEMON ynpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BuaAeo n ayamno
NHpopMaLUK, NONy4eHNs 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekraums
MyNbTUMELVNAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPAaKTMBHONM TpMbyHbI NpenonaBsatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 OoIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntoyermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3NEMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasatens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 BOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 00y4eHMs, B TOM YMC/E C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust TakXxe OCHaleHa WMPOKOMOIOCHbLIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEPHOE 060pYyn0OBAHMEM NMEET COOTBETCTBYIOLEE
NVLEH3VMOHHOE NPorpaMmMHoe obecneyeHue.

KomnbloTepHbIi knace, npeacrasnsowmii cobor paboyee MecTo npenofasatens u He meHee 15
pabo4nx MECT CTYEHTOB, BK/IOHAIOLWNX KOMMbIOTEPHbIV CTOM, CTY/, NEPCOHAsbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMMHoe obecneyveHne. Kaxabiii KOMNbIOTEP MMEET WMPOKOMONOCHbBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIYEHDBI K KOPNOPATMBHOW KOMMbIOTEPHON ceTn KDY n
HaxoOaTcsa B €ANHOM JOMEHeE.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener BeayLwmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BKIKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadpun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapU U CIPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnognyeckme n3gaHms n n3gaHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYET
BCceM TpeboBaHMsAM pefepanbHbIX roCyAapPCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nTepaTyphbl, a Takke 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTepaTtype 1 Hay4HbIM
nepuoan4yecknm n3oaHmsam no MakCManbHOMY KONMMYeCTBY NPOdoUbHbIX HanpasneHui ¢
CcobnoaeHNEM BCEX aBTOPCKMX N CMEXHbIX Npas.

MynbTMeONAHbIA KOMNNEKC ONs YTeHNS NeKUWii (3KpaH, MyNbTMMeaAna-npoeKTop).

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 40.03.01 "IOpucnpyoeHuma” n npodgouno NoArotosBkM KOHCTUTYLUMOHHOE NpaBo .
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AsTop(bl):

YceuHos H.X.

tOcynos P.B.

S 201 __r.
PeueH3eHT(bl):
Tatopckuin .A.

S 201 __r.
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