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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

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen "b1.6.27 OucumnnmHbl (Moaynm)" OCHOBHOM
obpasosaTtenbHol Nnporpammbl 40.03.01 KOpucnpyneHums n oTHocKTCcs K 6a30BoiA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 4 Kypce, 7 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.

2. DONIXEH yMeTb:
OPVEHTUPOBATLCS B KOHKPETHbIX K/HOYEBbLIX (DAKTaX U AOCTUXEHUSAX B 0ONacT eCTECTBO3HAHUS.

3. ONXEH BnaneThb:

TEOPEeTMYECKMMI 3HAHUSIMU 06 OCHOBHbIX HAY4HbIX MOesiX, cCOopMMpoBaBLIMXCS K Havany XXI| Beka B
obnactn ectecTBO3HaHUS.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaunoHHbin Homep 899619 5AE
il YHH

Crtpanvua 3 us 17. — o

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

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- UCMNOMb30BaTb OCHOBbLI PUTOCOMDCKMX 3HAHWUIA [N (POPMUPOBAHMS MUPOBO33PEHYECKON NO3NLUN;
- paboTatb Ha 6naro obwecTsa 1 rocynapcTBa;
- NMOBbIWATb YPOBEHb CBOE NPOPECCUOHANBHOM KOMMNETEHTHOCTY

4. CTpyKkTypa 1 cogepXxaHvue OUCLUMNIUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS ANCUUNANHBIL: 3a4€eT B 7 CEMECTpe.

CyMMapHo No OMcumMnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylwas paboTta oueHmsaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOoMnycka K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunimHe/ MOaynto
TemaTuyeckun nnaH ANCUUMNINHbI/MOAYNSA

Bupabl n yachbl
ay,oMTOpHOM paboThbl,
Paspen UX TPYDO0EeMKOCTb
N OucumnnuHbl/ CemecTp clgzg(e:?:al (B yacax) TeK‘{(':)"':T%gt:;pr'
Monyns Mpaktu-|Na6opa-
Nekuun| yeckue TOPHbIe
3aHATUSA pa60Tb|
1 Tema 1. BeegeHue. HYto Takoe Hayka v 1 1 1 0 YCTHbIA onpoc
" [n ecTtecTBO3HAHME?
[MucbMeHHoe
5 Tema 2. CTpykTypa 7 5 1 1 o |BomawHee
" |leCTeCcTBeHHOHAay4YHOro No3HaHus 3ajaHve
3 Tema 3. MeToabl 1 AMHammka v 3 1 1 0 YCTHbIR onpoc
' [ecTecTBEHHOHay4YHOro NO3HaHUSA.
[MucbMeHHoe
Tema 4. Pacwupstowascs JomalluHee
4. 7 4 1 1 0
BceneHHas. Meramup. 3apaHve
5 Tema 5. CTpoeHue 1 agonouns v 5 1 1 0 YCTHbIN onpoc
" [3B€34 1 nnaHer.
[MncbMeHHoe
6 Tema 6. Pengatmencrckas puamka, v 6 1 1 o |RomawHee
" [Teopust OTHOCUTENBHOCTM. 3ajaHve
v Tema 7. Passutune npencraeneHnii o v v 1 1 0 YCTHbIN onpoc
" |aBuXeHun. Makpomup.
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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-
Nexuuu| yeckue | TOpHbIe
3aHATUA pa60Tb|
[MucbMeHHoe
8 Tema 8. TepmoamHamuka. MNpuHUMn v 8 1 1 o |BomawHee
" |BO3pacTaHms SHTPOMNUN. 3apaHve
Tema 9. lnHamunyeckme n o
9. [cTatncTnyeckne 3aKOHOMEPHOCTU B 7 9 1 1 0 YCTHbIiA onpoc
npupoae.
Tema 10. KoHuenuum
nanbHOOENCTBMS 1 61M3KO4ENCTBUSI. Eg;;miggoe
10.|KopnyckynsipHasi 1 KOHT/HyanbHas 7 10 1 1 0 3anaHme
KOHUEenuum onucaHns Nnpupoabl.
Tema 11. OcHoBbl
SNEeKTPOMarHUTHbIX YCTHbI onpoc
11. < o 7 11 1 1 0
B3anmMogeiicTeuii. OCHOBBI
OMTUYECKNX ABNEHUN.
[MncbMeHHoe
1o Tema 12. Pa3Butne KBaHTOBbIX v 12 1 1 o |BomawHee
‘InpencTaBneHnin B eCTECTBO3HAHMMN. 3apaHuve
Tema 13. CTPYKTypHbIE YPOBHM
13.|oPraH1saummn matepuu. Mpupona v 13 1 1 0 YCTHbI onpoc
‘[MMKpommpa n 0cobeHHOCTH ero
onucaHus.
[MucbMeHHoe
14 Tema 14. Cyb6aTOMHbIn ypOBEHb - 14 1 1 o [|RomawHee
‘lopraHnzauum matepun. 3apaHve
15 Tema 15. lNpupona xmmmyeckom v 15 1 1 0 YCTHbIN onpoc
"|CBA3N N XMNYECKMX NPOLIeCCOB.
[MncbMeHHoe
16 Tema 16. buonoruyeckue yposHu v 16 1 1 o |BomawHee
‘lopraHnsaumm MmaTepun 1 reHeTuka. 3apaHuve
Tema 17. INponcxoxaoeHne Xn3Hu. o
17.[aBonouns n passutme XnBbIX 7 17 1 1 0 YeTHbii onpoc
cuUcTeM.
Tema 18. OkocncTembl n Eg;;miggoe
18.|6uoreoueHo3. buocoepa u 7 18 1 1 0 3ananme
Hoocdpepa.
Tema . ITorosas goopma KOHTpOns 7 0 0 0 Saver
Ntoro 18 18 0
4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. BBepeHue. Yto Takoe HayKa U ectecTBO3HaHue?
PernctpaumnoHHbli Homep 899619 OBAEKTPOHHEH
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CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

neKkuunoHHoe 3aHsitne (1 4aca(os)):

XapakTepHble 4epTbl Haykn. OTanyme Haykm OT Opyrux oTpacnen kynbtypbl. Hayka n penurums.
Hayka n punocodoms. CtaHoBneHne Haykun. YTo Takoe ecTecTBo3HaHue? SBOMOLNSA 1 MECTO HayKu
B CUCTEME KynbTypbl. ECTECTBEHHOHAy4YHas 1 rymaHutapHas Kynbtypa. [Npotusopeyns
COBPEMEHHOW HaykKW.

npakTudeckoe 3aHsitne (1 yaca(os)):

1. XapaktepHble 4epTbl Hayku. 2. OTan4me Hayku OT Apyrux oTpacnen KynbTypbl. 3. Hayka un
penvrus. 4. Hayka n cdonocodpus. 5. CtaHoBneHne Hayku. 6. HTo Takoe ecTecTBO3HaHne? 7.
DBONIOLMSA 1 MECTO HAyKM B CUCTEME KYNbTypbl. 8. ECTECTBEHHOHAy4YHas 1 ryMaHUTapHas Kynbtypa.

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

YDOBHVI eCTeCTBEeHHOHay4YHOro no3HaHus. CooTHoweHne aAMNMpmn4HecKoro n TeopeTn4eckoro
ypOBHeVI nccnegoBaHums. I'IpeuMeT N Lenn ectecTtBo3HaHn4. EcTecTBo3HaHMe B ncTopum
yenoBse4yecTtBa. HayKa B ,D,YXOBHOVI KynbType obwecTea. [lge Tpaanunn B 06'bF|CHeHI/II/I, NOHNMMaHUN N
npenckasaHunn ABNeHnn. EOQnHCTBO HAyKn u HaqubIVI MeTo,u.HayKa Kak rnpouecc no3HaHuA:
0COBEHHOCTYU HayKO3HaHWA,; CTPYKTypa Hay4HOro no3HaHusa,; Kputepum n HOpMbl HAYy4HHOCTH;
rpaHumubl Hay4HOro Metona.

npakTudeckoe 3aHsitne (1 yaca(os)):

1. YDOBHI/I €CTeCTBEeHHOHay4YHOro no3HaHums. 2. CooTHOLWeEHMe SAMMNNpNHEeCKoro n TeopeTn4eckoro
YPOBHeW nccnenosaHus. 3. ECTeCTBeHHOHayLIHaFI KapTuHa Mupa. 4. Obwme 3aKOHOMEPHOCTH
COBpPEMEHHOIo eCTeCTBO3HaHuA. 5. CospemeHHaﬂ €CTeCTBEeHHOHay4Has KapThnHa Mupa. 6.
pr,D,HOCTI/I N Napanokcbl B pa3BUTUN HayKW.

Tema 3. MeToabl U AUHaAMMUKa eCTECTBEHHOHAY4YHOro NO3HaHUS.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

dunsuka - hyHOaMeHTanbHas oTpacnb ecTecTBO3HaHUS. KoHuenuun atommama n Meramup.
BceneHHas. lNpoucxoxaeHne BeceneHHon. Mogenb pacwupsowencs BeenenHo. Mogenb ropsyen
BCENEHHON. DBONIOUUS N CTPOEHME ranakTuk. PopMmpoBaHMe KOCMUYECKMX Ten.

npaktnyeckoe 3aHsitne (1 4aca(os)):

1. MeToabl Hay4yHOro nodHaHus. 2. lNpnMeHeHne matemaTnyecknx MeTogoB B eCTECTBO3HAHUN. 3.
BHyTpeHHS5 norvka v guHamvka passuTus eCTeCTBo3HaHus. 4. Hayka kak 3BOMIOLMOHHBIN NpoLecc.
5. MNMpoTtuBopeumns coBpeMEHHON Haykn. 6. 3Ha4yeHne Haykm B anoxy HTP.

Tewma 4. Pacumpsiowasaca BceneHHasa. Meramup.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

dusunka - pyHoameHTanbHasa oTpacib ectecTBo3HaHms. KoHuenuum atommama n Meramump.
BceneHnHas. MNpouncxoxaeHne BeceneHHon. Mogenb pacwmpsowenca BeeneHHon. Mogenb ropsyen
BCENEHHON. DBONIOUUSA N CTPOEHME ranaktuk. PopMmpoBaHme KOCMUYECKMX Ten.

npaktnyeckoe 3aHsitne (1 4aca(os)):

1. MpowncxoxgeHne BecenernHon. 2. Mogenb pacwupstoweincs BceneHHon. 3. 3sonoumns n CTpoeHue
ranaktuk. 4. ACTPOHOMUS 1 KOCMOHaBTUKA.

Tema 5. CtpoeHune un aBonouus 38e3a, U nNnaHer.
JNeKunoHHoe 3aHsitne (1 4aca(os)):

CtpoeHue 1 apontouns 3se3n. PoxaeHve 3Be3abl. 38é3nHas asontouns. benble kapnuku,
HEeNTPOHHble 3Be34bl, YepHble Obipbl. ConHeYHas cuctema u ee npovcxoxaeHune. CtpoeHve n
aBontounst 3emnm. ACTPOHOMMS 1 KOCMOHAaBTUKA.

npaktnyeckoe 3aHsitne (1 4aca(os)):

1. CTpoeHue 1 apontoumns 38€34. 2. ConHeyHas cuctema n eé npomcxoxaeHme. 3. CTpoeHme un
3BoOMOUNS 3eMnu.

Tema 6. Penatusucrtckasa ¢pusmka, Teopusi OTHOCUTENIbHOCTMU.
neKkuunoHHoe 3aHsitne (1 yaca(os)):
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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.

[MpryKrHbI N3y4eHnsa pensaTuBnCTKon omnaunku. NpuHumn otTHocutenbHocTy ["anunes. MNoctynatbl
OliHwTelrHa. CneumanbHas Teopust oTHocutenbHocTu. MNMpeobpasoanHns JlopeHua. Cnenctems ns
npeobpasoBaHuii JlopeHua. SKBMBaANEHTHOCTb Macchl 1 aHeprumn. Obwas Teoprst OTHOCUTENTbHOCTMN.

npaktnyeckoe 3aHsitne (1 4aca(os)):

1. Penatusuctckas pusmka. 2. Teopusi oTHocutenbHoctun. 3. Obwas Teopmst OTHOCMTENbHOCTH. 4.
dunsrka n peaykumoHnam. 5. NpocTpaHCTBO 1 BPEMS B COBPEMEHHOW Hay4YHOW KapTUHE MUpa.

Tema 7. Pa3sutue npepncraesneHnn o asuxeHun. Makpomump.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

MpencraBneHns 0 KOHUENUMSxX MaTepun 1 ABMXeHUs. PasBnTe KOHUENUUiA OBUXEHMS,
NpPOCTpaHCTBa 1 BpeMeHW. MprHUMN OTHOCUTENBHOCTU N MHBapPUaHTHOCTU. CBolicTBa
NPOCTPaHCTBA, BPEMEHU, 3aKOHbI COXPAHEHMS U NPUHUMMBLI cummeTpumn. Knaccmnyeckas koHuenums
HbtoToHa. Knaccuyeckas MexaHvka v nannacoBCKUiA NeTEPMUHN3ZM,

npaktnyeckoe 3aHsitne (1 4aca(os)):

1. Npeamet puamkn. 2. [1BnxeHne, NpoCTPaHCTBO N BPEMS B KNlaCcCU4eCKoin MexaHuke. 3. [1oHATHS
MaTepuanbHON TOYKN N CUCTEMbI OTCHETA. 4. XapakTepucTukmn aesmxeHuns. 5. OCHOBHbIE 3aKOHbI
AVHaMnK1 Makpomupa. 6. [lnHamuka spalaTtensHoro AsnxeHus. 7. Cunbl Makpomupa: KOHTakTHble
cunbl (cunbl peakunn). Cunbl TpeHNs. Ynpyrue cunbl. Cuna T9XecTu 1 Bec.

Tema 8. TepmoauHaMmuka. NMpuHUUN BO3pacTaHUS SHTPONUW.
nekumoHHoe 3aHsitTne (1 yaca(os)):

TepMO,EI,I/IHaMVI‘-IeCKOG N CTaTUCTUYECKOE onncaHne CBOWCTB MaKpOCUCTEM. OcCHOBHble NO-NOXEHNSA
MONEKYNAPHO-KUHETUYECKUX ﬂpe,ﬂ,CTaBﬂeHMVI N Ha4dYana TepMoagnHaMnKkun. rlpI/IHLI,I/II'I BO3pacTaHuns
SHTPONUN.

npaktudeckoe 3aHsitne (1 yaca(os)):

1. 9nemeHTbl MOnekynsipHom gomankin. 2. CocTosiHue ngeanbHoro rasa. 3. [lasneHve v
rmppocTtatuka. 4. PacnpeneneHune aHeprum no cteneHsam ceobonbl. 5. PacnpeneneHne Makceenna
n bonbumaHa. 6. lNepBoe Havano TepmoamHamuky (BeyHbln geuratens 1 poga). 7. Bropoe Havano
TepMoauHamukm (BeuHbii gguratens 2 poga). 8. KMNM, obpatumbie n HeobpaTrMble npouecchl. 9.
IHTPONUS, BPEMS, MPUYNHHOCTb N ETEPMUHNIM.

Tema 9. lMHaMuyeckue 1 ctaTuCTMYeCcKmne 3aKkOHOMEpPHOCTU B Npupoae.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

OHEPrns 1 SHTPONUS - ABE CTOPOHbI ABAEHUIA Npupoabl. Xaoc 1 Nopsaok B npupoge. lNpossneHve un
CYIWHOCTb acummeTpum B npupoae. CtaHoOBNEHMe Teopun TennoTtobl. HeobpaTnMocTb BPEMEHN.
LdunHammyeckne 3akOHOMEPHOCTY B npupoae. TepMoanHaMmyeckme CBONCTBa MakpOCKCTEM.
CoctosiHme. CtatncTnyeckne 3akOHOMepPHOCTM B npupoge. [pobnema TennoBoi cMepTtu
BceneHHowm.

npaktnyeckoe 3aHsitne (1 yaca(os)):

1. OCHOBHbIE 3aKOHbI COXPaHeHWsl B MexaHunke HbloToHa: 3aKOH COXpaHeHWsl MMMynbca; 3aKOH
COXPaHEHMs MOMEHTA UMMYNbCa; 3aKOH COXPAHEHUSI MEXAHWNYECKON aHeprum. 2. KuHetunyeckas u
noTteHumnanbHas aHeprun. KoHcepBaTuBHble cunbl. 3. 3aKOHbl COXPAHEHUS 1 CBOMCTBA CUMMETPUM.
4. Knaccugoukaums NpuHLMNOB CUMMETPUMW: FeOMEeTpUYecKme, OMHaMM4eckme.

Tema 10. KoHuenuuu pnanbHopencTeus n 6nuskonencreus. KopnyckynsipHas u
KOHTUHYaNbHasa KOHLU,ENuum onmcaHusi npupoabl.

JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

[MoHaTMe nong. AnekTpoctaTndeckoe none. 3akoH KynoHa. OnncaHne anekTpu4eckoro rnons.
"pachuyeckoe n3obpaxeHune anekTpoctatmyeckoro nons. OTKPbITUS N TEOPUS SNEKTPUHECKUX U
MarHUTHbIX siBneHuin. Knaccmnyeckume npencrasneHms o npypone ceeta. KopnyckynspHbie u
BO/MHOBbIE CBOWCTBA cBeTa. Lkana anekTpomMarHutHeix BonH. KoHuenums 6nmuskoaeiictams. ®opma un
CTPYKTypa Matepun.

npakTundeckoe 3aHsitne (1 yaca(os)):

1. dnekTpnyeckmmn 3apan. 3akoH KynoHa. 2. HanpsaxéHHOCTb anekTpuyeckoro nons. MNpuHuun
cynepnoaunumm. 3. NocToAHHbIA anekTpuyecknin Tok. 3akoH Ixoynsa-IleHua, OnekTpoasmxyLas
cuna (94C). 3akoH Oma, ceepxnposoamMMocTb. 4. MarHetuam. MarHetnam Ha 3emne n B Kocmoce.
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Tema 11. OCHOBbI 3N1E€KTPOMarHUTHbIX B3aumMogencTsun. OCHOBbI ONTUYECKUX SIBJIEHUNA.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

MpuHUKMn cynepno3numnn. NocTosHHbIA anekTprnyecknii Tok. 3akoH [xoyns-JleHua,
OnekTtpoasuxywas cuna (9C). 3akoH Oma, ceepxnpoBoanMocTb. MarHetnam. MarHetnam Ha
3emne n B Kocmoce. ["'eomeTpuyeckas n BonHoeas ontuka. HTepgepeHumns, andpakums n
nonsapusauns cBetoBbiX BONH. KorepeHTHOCTb cBeTa. J1azepbl. 4. PotoadpdekT. POTOHbI.

npakTudeckoe 3aHsitne (1 yaca(os)):

1. SnekTpuyeckuin 3apsan. 3akoH KynoHa. 2. Hanpsax&HHOCTb anekTpuyeckoro nons. MNpuHumn
cynepnoauumu. 3. NoCTOAHHbIN 3NeKTpuYecknin Tok. 3akoH [xoyns-JleHua, dnekTpoasmxyLas
cuna (30C). 3akoH Oma, ceepxnpoBoguMocTb. 4. MarHeTtnam. MarHetnam Ha 3emne 1 B Kocmoce.
5. 'eomeTpunyeckas n BonHoeas ontuka. 6. InTepdepeHums, andpakumsa n nonapmsaums CBeTOBbIX
BONH. 7. KorepeHTHOCTb cBeTa. Jlazepbl. 8. ®oToadhpekT. DOTOHbI.

Tema 12. Pa3Butne KBaHTOBbIX NpeacTaBleHUN B eCTECTBO3HAHUM.
NeKuunoHHoe 3aHsitne (1 4aca(os)):

OBONOUNSA NpeacTaBneHnii 0 CTPOeHUM atoMoB. CnekTpbl n3nydyeHns. KopnyckynsapHO-BOMHOBOW
ayanuam. MNpuHumn gononHuTenbHocTU. MpuHumn HeonpeaenéHHocTn. OrpaHNYeHHOCTb
MexaHu4eckoro getepmumHuama. lNoctynatol bopa.

npaktnyeckoe 3aHsitne (1 4aca(os)):

1. KopnyckynspHo-BonHOBOM Ayanuam. [pnHUUn 0ononHUTENbHOCTU. 2. [MpuHumn
HeonpenenéHHoctTn. OrpaHMYeHHOCTb MEXaHNYECKOro getepmMmnHmnama. 3. OnucaHme CoCTOSAHUSA 1
LOBUXEHNS MUKPOOObEKTOB B KBAHTOBOW MexaHuke. OnepaTtopbl ou3NYeCcKnx BeNYH. 4.
KBaHTOBaHMe on3nyecknx BENUYNH, onpenensowme COCTOSHNS 9NeKTpoHa B atoMe.

Tema 13. CTpyKTypHble YPOBHU OpraHu3auum matepun. NMpupona MMkpoMmpa n 0Co6eHHOCTH
ero onucaHus.

nekumnoHHoe 3aHsitne (1 yaca(os)):

an/IHLI,VII'I I'Iaym/l. I'Iepvlo,uvlquKaﬂ cuctema aneMeHToB. XMMM4eckoe coeanHeHme. OnucaHue
COCTOAHUNA N OBUXEHNA MI/IKpOOﬁ'beKTOB B KBAHTOBOW MexaHuKe. OnepaTopbl Pr3nYeCcKnx BENYUH.
KBaHTOBaHwMe do13nNYEeCcKnX BENNYMH, onpenensolme CoCToOAHNA aNeKTpoHa B aTtoMe.

npakTudeckoe 3aHsitne (1 yaca(os)):

1. YeTbipe OCHOBHbIX TMNa B3auMoaencTeus: ['paBnTaLuMoHHOE B3anMOLENCTBIE,
OneKkTpoMarHNTHble B3aUMOOENCTBUS, A nepHbIe CUNbHble B3aumoaeicTeums. Cnabble
B3anmogeicTeuns. 3. OnncaHne CoOCTOAHNSA N ABUXEHNS MUKPOOOBHEKTOB B KBAHTOBOW MEXAHUKE.
Onepartopbl M3NYECKNX BENNYUH. 4. KBAHTOBaHNE PN3NYECKMX BENNYMH, ONpeaensowme
COCTOSIHWS ANEKTPOHA B aTOME.

Tema 14. Cy6aTOMHbIN YPOBEHb OpraHU3auun MaTtepun.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

CocTaB 1 xapakTKpUCTMKM aTOMHbIX Saep. PaanoaktmBHOCTb. SoepHoe oeneHve u SoepHbli
CUHTE3. DNeMeHTapHble YacTuubl 1 NX Knaccudpukauns. BaanMooenctamsa aneMeHTapHbIX YacTuL.
Keapku. CtaHoapTHas moaens.

npaktnyeckoe 3aHsitne (1 yaca(os)):

1. CocTaB 1 xapakTepucTUKn aToMHbIX saep. 2. PagnoaktnsHocCTb. 3. SloepHoe feneHne n saepHbIn
CUHTE3. 4. DnemMeHTapHbIe YacTuLbl 1 UX Knaccudgukaums.

Tema 15. Npupona xummyeckon CBA3N U XMMUYECKUX NPOLLECCOB.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

XunMnyeckas CBs3b: MOHHAS, KOBANIEHTHAS, BOAOPOAHASA, KOOPAMHALMOHHAS, METANNIMYECKaS.
YcToiumble coeanHeHus. MonekynspHble opbutanu, rubpuaHbie atoMHble opbutanu,
Lenokann3oBaHHble opbutanu. XMMMYECKNE peakunn. SHEPreTUIEeCKNn 1 SHTPOMNUIAHBIA OaKTopbI.
Ok30TEpPMUYECKAs N SHOOTEPMMYECKAs peakunn. Peakumm coeonHEHNS, pa3noXeHns, 3amMeLleHns,
obmeHa. CKkopoCcTh XMmnyeckmx peakumii. Katanmsatopbl. QHTPONUS B XMMUYECKMX PeaKLNSIX.

npakTundeckoe 3aHsitne (1 yaca(os)):
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1. XvMuyeckas cBsA3b: MOHHAS, KOBaNEeHTHas, BOOOPOLAHAS, KOOPANHAUNOHHAS, MeTannnyeckas. 2.
YcTolumBble coeanHeHmns. MonekynspHble opbutanu, rubpuaHbie atToMHbie opbuTany,
LenokanmaoBaHHble opbutanu. 3. XuMmMyeckne peakumm. SHepreTu4ecknin n SHTPONUIAHbLIN
goakTopbl. DK30TEPMMYECKAS N SHAOTEPMMYECKAS peakunn. Peakumm coeanHeHns, pa3noxeHuns,
3amelleHns, obmeHa. 4. CKOpOCTU XMMUYECKUX peakumnii. 3akoH OencTByrowmx macc. Npasuno
BaHT-INohha. Katanuaatopbl. QHTPOMMSA B XUMUYECKNX peakLmsiX.

Tema 16. Buonornyeckme ypoBHu opraHu3aumm MaTepum 1 reHeTUKa.
neKuunoHHoe 3aHsitne (1 yaca(os)):

Pas3Bntue TpaguuUMOHHOW 1 3BONOLMOHHONM Bronorun. CoBpemeHHas uonorms u
PU3NKo-xummyeckme Mmetoabl. OCoBEHHOCTN BMONOrMYECKOro YPOBHS OpraHM3aunmn MaTepun.
Teopwus aBonoUMN opraHn4yeckoro mmpa. [ 'eHetrka v aonoumns. Hocutenb reHeTn4eckom
nHgoopmaumu. MNpoueccol MeTabonmama. BaanMooTHOLWEHNS MeX 1y OPraHn3MoM U OKPYXatoLei
cpenon.

npaktnyeckoe 3aHsitne (1 yaca(os)):

1. OnemeHTbl 6uonorum. 2. OcHoBHble 0600wWeHNs Bronornn. 3. KnetouHas Teopusi. XXusble KNeTku
Kak npeobpasoBarteny aHeprun. 4. Teopust 3BoNOLMM OpraHn4eckoro mvmpa. 5. FeHHas Teopus. 6.
HocuTenb reHeTuyeckoi nHgpopmaumn. 7. MNMpoueccol Metabonmama. 8. B3aMooTHOWEHNS Mexay
OpraHnU3MoM 1 OKpyXatollen cpenomn.

Tema 17. NMpouncxoxpeHne XU3HU. 3BONIOLUS N pa3BUTUE XUBbIX CUCTEM.

nekumoHHoe 3aHsitTne (1 yaca(os)):

OCHOBHble KOHLeMNLMM BO3HUKHOBEHUS XN3HN Ha 3emne. broxmmmnyeckas asontouuns. Havano
6uonoruyeckoin asonounn. Victopms xmsHmn Ha 3emne "[epeso aBonoLumMmn Xmn3Hn Ha 3emne".
KoHuenums ectectBeHHOro otbopa (no Y. dapsuHy). Nctopus n ctpoeHne 3emnn. KaneHoapb
3emHom asontoummn. CocTae n cTpoeHne atmocgepbl 3emnun. KoHuenuuns YHusepcanbHoOro
(CnobanbHOro) aBONOLMOHN3MA.

npakTudeckoe 3aHsitne (1 yaca(os)):

1. BroueHo3s. 2. OpraHnambl 61M03LEH03a, KPYroBOPOT BewwecTea. 3. broreoueHos, buotnyeckunii
KpyroBopoT BelecTB. 4. [ToToku aHeprum B buoreoueHose. 5. konornyeckme oakTopsl. 6.
Brocoepa, cTpykTypa n goyHKUmMmM Bruocdpepsb.

Tema 18. dkocucrtembl n 6uoreoueHo3. buoccepa n Hoocdcpepa.

JNleKunoHHoe 3aHsitne (1 yaca(os)):

BroueHos. OpraHnambl 61M03LEeHO3a, KPYroBOpOT BelecTBa. buoreoueHos, bruoTnyeckuii
KpyroBopoT BelecTs. MHoroobpasune Xu1Bblx OpraHM3mMOoB - OCHOBA OpPraHn3aumnmn 1 yCToN4YMBOCTH
6rocdepbl. dkonormyeckne gaktopbl. briocdepa, CTpykTypa n oyHKUNM

6uocdepbl. TpaHcdopmaums bruocdepbl B Hoocdepy.

npaktnyeckoe 3aHsitne (1 yaca(os)):

1. ECTECTBEHHbIE 9KOCUCTEMDI: IWWMPOKOINCTBEHHbIN NEC, CTEMb, BOAOEM. 2. VICKYCCTBEHHbIE
9KOCUCTEeMbI: none, cag, oropo. 3. 9konormyeckue cykueccumn. Coctas 1 rpaHuubl bruocdepsl. 4.
KpyroeopoTt n 6ruoreoxmmmnyeckme Uukibl BewecTts. 5. Hoocdepa kak HoBasi cTaams 3BONOLUN
6rocgepsl. 6. BHewHne 3awmTHKM Gruocdepb.

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOSITeNIbHOM paboTbl AUCUMMNIUHBI (MOLYNSA)

dopmbli
Hene- Buab
N Paspen Ce- | ns camocTosiTeNibHOW ;‘pzcﬂg; 'ég:;pcﬂg’_'
AVUCUMIIMHBI  |MecCTp| ceme pa6ortbl (8 yacax) |siTenbHoit
cTpa CTYAEHTOB

pabortbl

Tema 1.
BeeneHune. Yto

" |[Takoe Hayka u
€CTeCTBO3HaHne?

5 YCTHbIN

7 1 |mogrotoBka K YCTHOMY OMpocy onpoc
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dopmbli
Hepe- Bunbi
N Paspen Ce- | na CaMOCTOSITe/IbHON ;‘pz&(:b l‘(:c::nzpcc;gs_l
ANCUUNNNUHDI MecCTp| ceMme paﬁorbl (B l-|acax) ATeNbHO
cTpa CTYyA.EeHTOB pa6oTb
Muceb-
Tema 2. MEH-
CtpykTypa Hoe
2. 2 |noarotoBk MalHer HUSA 2
eCTeCTBeHHOHaquDrg OArotoeka LoMallHero sana aomau-
no3HaHus Hee
3apaHve
Tema 3. MeTogbl 1
AnHamunka YCTHbIN
: noaroToBka K yCTHOMY On
3 eCTeCTBeHHOHay‘-IHE)I'g 3 |noaroToBka K yCTHOMY onpocy 2 onpoc
No3HaHUA.
Mwncb-
Tema 4. MEH-
Pacwupstowascs Hoe
4. 7 4 |NoaroTtoBK mMawHer HUSA 2
BceneHHas. OAroToBKa AOMALIHETO 3ana nomatu-
Meramup. Hee
3apaHve
Tema 5. CtpoeHue
1 SBONIOUNA 3BE3A| - YCTHbIN
: n
5 VN AnaHeT. 5 |nogrotoBeka K yCTHOMY Ornpocy 2 onpoc
Mncb-
Tema 6. MEH-
Pengatueucrckas Hoe
6. 7 noAroToBK mMalHer HUSA 2
cbusuka, Teopus 6 |noarotoska AomalHero 3ana aomat-
OTHOCUTENbHOCTN. Hee
3apaHve
Tema 7. Passutne
npencTasneHnn o YCTHbIN
7. 7 7 |noarotoBka K YCTHOMY On
OBUXEHUN. OATOTOBKA Kk yCTHOMY ompocy 2 onpoc
Makpomup.
Mucob-
Tema 8. o,
TepmoaunHamuka. Hoe
8. |MprHumn 7 8 |nonorotoeka goMallHero 3agaHus 2 noMall-
BO3pacTaHus Lee
SHTPONUMN.
P 3apaHve
Tema 9.
LduHamnyeckne n ——
9. |cTatnctuyeckue 7 9 |nomrotoska K yCTHOMY Onpocy 2 oNDOC
3aKOHOMEPHOCTY B P
npupoge.
Tema 10.
KoHuenuumn
JanbHOLENCTBUSA Mncb-
n MEH-
6nn3konencTens Hoe
10. ’ 7 10 |nogroToBk mMalHer HUSA 2
KopnyckynspHas 0 noarotoska Aomalkero 3ana nomatl-
N KOHTMHyanbHas Hee
KoHLenuuu 3apaHve
onucaHus
npupoabl.
PeructpaumnoHHbiin Homep 899619 OBAEKTPOHHBIH
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dopmbli
Hepe- Bunbi
N Paspen Ce- | na CaMOCTOSITe/IbHON ;‘pz&(:b l‘(:c::nzpcc;gs_l
ANCUUNNNUHDI MecCTp| ceMme paﬁoTbl (B qacax) ATeNbHO
cTpa CTYyA.EeHTOB pa6oTh
Tema 11. OcHoBbI
3NEeKTPOMarHUTHbIX
B3anUMOLENCTBUNA. YCTHbIN
11. 7 11 |nomroToBka K yCTHOMY On 2
OcHosbl OATOTOBKA K yCTHOMY onpocy onpoc
ONTUYECKNX
ABNEHWNNA.
Tema 12. Deml_?b
Passutue Hoe
12.|KBaHTOBbIX 7 | 12 |noarotoeka goMallHero 3agaHus 2 noMall-
npencrasneHnin B Hee
TECTBO3HAHUN.
ecTecTBo3Ha sananmne
Tema 13.
CTpyKTypHbIE
YPOBHMU
raHn3aumm -
opranunsatl YCTHbIN
13.|marepumn. 7 13 |noaroTtoBka K yCTHOMY OMpocy 2 ONDOC
Mpupona p
MUKpoMUMpa u
0COBEHHOCTM ero
onucaHus.
Tema 14. hl;lgk?b
CybaTOMHbIl Hoe
14.lypoBeHb 7 14 |noaroToBKa AOMaLHero 3agaHus 2 noMall-
opraHusauuu Hee
Marepumu.
arep 3anaHve
Tema 15.
Mpupona
XUMNYECKOW CBA3U YCTHbIN
15.
5 U XIMUYECKIX 7 15 |nogroTtoBka K yCTHOMY OMpocy 2 onpoc
npoLecCcos.

Tema 16. Muck-
Bronorunyeckue MEH-
OBHU Hoe

1 _yp 7 16 |noaroToBkK MalHer HUS 2
6 opraHn3aLmm 6 |noarotoska gomalHero 3aga noMaL-
mMarepum u Hee
reHetuvka. 3anaHve
Tema 17.
[MpoucxoxpeHne V—_—
17.kKn3Hun. ssonouua | 7 17 |noaroToBKa K yCTHOMY OMpocy 2 ONDOC
N pasBUTNE XMBbIX P
CUCTEM.
Tema 18. ueml_c:b
IKOCUCTEMbI U Hoe
18.|6moreoLieHo3. 7 | 18 [noaroToBka AoMallHEro 3anaHus 2 noMaL-
Buocdepa n Hee
Hoocdoepa.
ep 3ajaHve
NTtoro 36
PernctpaumnoHHbli Homep 899619 OBAEKTPOHHEH
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5. O6pa3oBarenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

JTeKUMOHHbIE U npakTn4eckmne 3aHATNA nNpoBoadATCA C NCNo/b30BaAHUEM MyﬂbTVIMe,D,I/IVIHOFO
KOMIJIeKkCa, No3BoNiAaoWero HarnaagHo nonyy4yartb CtyaeHTam BCHO HeO6XO,EI.I/IMYPO nHgpopmauuio.
3aHaTus npoBOOATCA B MHTepaKTMBHOIZ doopme, NO3BOAIOLLEN CTydEeHTaM Niydulle yceamBatb
Marepunan. KayectBo o6yquvm DOCTUraeTcs 3a CYeT UCMOoNb30BaHNA cneayrowmnx oopm y‘-le6HOI7I
paﬁoTbIZ nekunm, CaMoCTosATe/IbHaAA pa60Ta CTyoeHTa (BbIﬂOJ'IHeHI/Ie nHaonsnayanbHbIX OOMaWHNX
3a,u,aH|/||7|), KOHCYynbTauunn. YCTHbIN onpoc mn B3aMMoLencTBme co CTyoeHTaMn Ha nekuumn, noaroTtoeka,
npencrtaeneHne n o6cy>K,ueH|/|e pedhepartoB 1 00KNaA0B NO NPennoXeHHbIM TeMaM Ha NPakTU4eCcKmnx
3aHATUAX. MHTepaKTI/IBHbIe popmbl NpoBeaeHUs 3aHATUI coctaensaoT 50% ay,ﬂ,I/ITOpHOVI Harpy3ku.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOEeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHune. Uto Takoe Hayka U eCTeCTBO3HaHue?
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

1. XapakTepHble Y4epTbl Hayku. 2. OTAnYmne Hayku OT Opyrux otpacnen KynbTypsbl. 3. Hayka u
penvrus. 4. Hayka n donnocodpus. 5. CtaHoBneHne Hayku. 6. Yto Takoe ecTtecTBo3HaHne? 7.
OBONIOLMSA 1 MECTO HAyKM B CMCTEME KYNbTypbl. 8. ECTECTBEHHOHAy4YHas 1 ryMaHUTapHas Kynbtypa.

Tema 2. CTpyKTypa ecTeCTBeHHOHay4YHOro nNo3HaHus
MNMucbMeHHoe AoMallHee 3aAaHue , NpUMepHble BOMPOCHI:

1. YpOBHM eCTeCTBEHHOHAY4YHOro nNo3HaHus. 2. COOTHOLWEHWE SMMUPUYECKOro U TEOPETUYECKOro
ypOBHei nccnenosaHus. 3. EctectBeHHOHay4Has kapTuHa mypa. 4. Obwme 3akOHOMEPHOCTU
COBPEMEHHOro ectecTBo3HaHus. 5. CoBpeMeHHas eCTeCTBEHHOHay4YHas kapTuHa mupa. 6.
TpyoHOCTV 1 NapanokChl B pa3sBUTUM HaYKW.

Tema 3. MeToabl M AMHaMUKa eCTECTBEHHOHAaY4YHOr0O NO3HaHUS.
YCTHbI onpoc , NpYMepHble BONPOCHI:

1. MeToabl Hay4HOro no3HaHwus. 2. lNprMeHeHne mateMaTnyeckmx MeTo40B B €CTECTBO3HaHUN. 3.
BHYTpeHHss nornka n anHamuka passmTus eCtecTeo3HaHms. 4. Hayka kak 3BONOLNOHHbBIA NpoLecce.
5. NpoTnBOpeUns COBPEMEHHON Hayku. 6. 3HavyeHne Hayku B anoxy HTP.

Tema 4. Pacwumpsirowasaca BeceneHHasa. Merammp.
[MvcbMeHHOe gomalluHee 3afaHue , NpyUMepHble BOMPOCHI:

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

Tema 5. CtpoeHune v 3BONIOLMA 3BE3A, U NJIaHeT.
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:

1. CTpoeHue n aponoumns 38é34. 2. ConHevHasa cuctema n eé npomcxoxgeHuve. 3. CTpoeHve un
3BonouUnNs 3emnu.

Tema 6. PenatuBucrtckasa ¢pusmka, Teopmusi OTHOCUTENIbHOCTMW.
lMncbMeHHoe fomalwHee 3adaHne , NPYMepHbIe BOMPOChI:

1. Penatusuctckas comauvka. 2. Teopust otHocutenbHocTh. 3. Obwas Teopms OTHOCUTENTBHOCTU. 4.
dusnka n penykunoHnam. 5. NpocTpaHCTBO 1 BPEMS B COBPEMEHHOW HAay4yHOM KapTuHe Mupa.

Tema 7. Pa3suTtue npencrasneHuin o aosmxeHnn. Makpomup.
YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:

1. Mpeomet pusuku. 2. [1BnxeHne, NpoCTPaHCTBO 1 BPeEMS B Knaccuyeckon mexaHuke. 3. lNoHaTtns
MaTepuanbHON TOYKN N CUCTEMbI OTCHETA. 4. XapakTepuctukn asmxeHuns. 5. OCHOBHbIE 32KOHbI
AVHaMKKn Mmakpomupa. 6. lnHamuka spawaTtenbHoro AsnxeHus. 7. Cunbl Makpomupa: KOHTakTHble
cunbl (cunbl peakunn). Cunbl TpeHNs. Ynpyrue cunbl. Cuna T9XecTu 1 Bec.

Tema 8. TepmoamHamuka. NMpuHuUN Bo3pacTaHUsl IHTPOMNUMN.
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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.

MNMucbMeHHoe AoMallHee 3afaHue , NpUMepHble BOMPOCHI:

1. OneMeHTbl MonekynsapHom cpuamkun. 2. CoctosHue naeanbHoro rasa. 3. [lasneHme u
rmppoctatuka. 4. PacnpeneneHue aHeprum no cteneHsm ceobonbl. 5. Pacnpenenenve Makcsenna v
BonbumaHa. 6. [NepBoe Havano TepmoamnHamukn (Beunbin geuratens 1 poga). 7. Bropoe Havano
TepMoauHamukm (BeuHblii geuratens 2 poga). 8. KMNM, obpatumbie n HeobpaTuMble npouecchl. 9.
OHTpONUS, BPEMS, MPUYNHHOCTb N ETEPMUHNIM.

Tema 9. [lMHamuyeckue u cTaTucTMyeckme 3aKkOHOMEPHOCTHU B Npupoae.
YCTHbI 0Npoc , NpyMepHble BOMPOCHI:

1. OCHOBHblE 3aKOHbI CoXpaHeHns B MeXaHuKe HbloToHa: 3aKOH COoXpaHeHusa nmnynbca; 3aKoH
COXpaHEeHNsa MOMEHTa UMMNynbcCa, 3aKOH COXpaHEeHNA MeXaHNn4yeckown SHeprunn. 2. KnHeTtnyeckas u
noteHunanbHas aHepPrun. KOHCGpBaTVIBHbIe cunbl. 3. 3aKoHbl COXpaHeHnsa " cBoWcCTBa CMMETPUN. 4,
KHaCCI/ICpI/IKaLWIFI NPUHUUMOB CUMMETPUN: reoMeTpmndeckmne, anHammn4eckue.

Tema 10. KoHuenuum pnanbHomencTensa un onuskopencrens. KopnyckynsipHas u
KOHTUHYyanbHasa KOHUenuum onucaHns Nnpupoabl.

lMncbMeHHoe ooMallHee 3agaHue npuMepHbIe BOMPOChHI:

1. OnekTpuyeckmin 3apan. 3akoH KynoHa. 2. HanpsaxéHHOCTb anekTpuyeckoro nons. MNpuHuun
cynepnoaunumm. 3. NocToAHHbIA anekTpuyecknin Tok. 3akoH [xoynga-IleHua, 9nekTpoasmxyLas
cuna (94C). 3akoH Oma, ceepxnposoanmMocTb. 4. MarHeTnam. MarHeTnam Ha 3emne n B Kocmoce.

Tema 11. OCHOBbI 31€KTPOMarHUTHbIX B3aumMoaencTsun. OCHOBbI ONTUYECKUX SIBJIEHUNA.
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

1. 9nekTpnyeckmmn 3apan. 3akoH KynoHa. 2. HanpsaxéHHoCTb anekTpuyeckoro nons. MNpuHuun
cynepnoaunumu. 3. NocToaHHbIA anekTpuyecknin Tok. 3akoH Ixoyns-IleHua, 9nekTpoasmxyLas
cuna (94C). 3akoH Oma, ceepxnposoanMocTb. 4. MarHeTnam. MarHetnam Ha 3emne n B Kocmoce. 5.
["eomeTpuyeckas n BonHosas onTuka. 6. VIHTepdoepeHuuns, augpakumns n nonspusaums CBETOBbIX
BOSH. 7. KorepeHTHOCTb cBeTa. J1azepsbl. 8. doToadpdekT. POTOHbI.

Tema 12. Pa3Butue KBaHTOBbIX NpeacTaBleHUN B eCTECTBO3HAHUM.
[MncbMeHHoe fomalwHee 3adaHne , NpPYMepHbIe BOMPOChI:

1. KopnyckynspHo-BonHOBOM ayanuam. [pnHUUn 0ononHUTENbHOCTU. 2. [MpuHumn
HeonpenenéHHoctTn. OrpaHNYeHHOCTb MEXaHNYEeCKOoro getepmmnHnama. 3. OnucaHme CoOCTOAHUSA 1
LBUXEHNS MUKPOOObEKTOB B KBAHTOBOW MexaHuke. OnepaTtopbl oU3NYECKNX BENNYMH. 4.
KBaHTOBaHMe on3nyeckmnx BENNYNH, oNpenensowme COCTOSHNS 9NeKTpoHa B atoMe.

Tema 13. CTpyKTypHble YPOBHU OpraHu3auum matepun. NMpupona MMKpoMmpa n 0Co6eHHOCTU
ero onucaHus.

YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:

1. YeTbipe OCHOBHbIX TMNa B3auMoaencTeus: ['paBnTauMoHHOE B3anMOLENCTBIE,
OneKkTpoMarHNTHble B3aUMOOENCTBUS, S AepHbIE CUNbHblE B3aumoaecTems. Cnabble
B3anmogmeicTeuns. 3. OnncaHne CoOCTOSAHNS N ABUXEHNS MUKPOOOBHEKTOB B KBAHTOBOW MEXAHUKE.
Onepartopbl M3NYECKNX BENNYUH. 4. KBAHTOBaHNE PN3NYECKMX BENNYMH, ONpeaensowme
COCTOSIHWS ANEKTPOHA B aTOME.

Tema 14. Cy6aTOMHbIN YPOBEHb OpraHU3auum MaTepun.
lMncbMeHHoe fomalHee 3adaHne , NpUMepHbIe BOMPOChI:

1. CocTaB 1 xapakTepUCTUKN aTOMHbIX S8ep. 2. PaanoakTnBHOCTb. 3. FaepHoe oeneHne n aaepHbli
CUHTE3. 4. DneMeHTapHble YacTuLbl U UX Knaccudumkauus.

Tema 15. Npupona xummyeckon CBA3N U XMMUYECKUX NPOLLECCOB.
YCTHbI 0NpocC , MpYMepHble BOMPOCHI:

1. Xumnyeckas cBa3b: MOHHAS, KOBaNeHTHas, BOAOPOAHAS, KOOPAMHALMOHHASA, MeTannnyeckas. 2.
YcToiumble coeanHeHus. MonekynspHble opbutanu, rubpuaHbie atoMHble opbutanu,
LenokannsoBaHHble opbutann. 3. XuMmMyeckme peakummn. SHepreTUHecknii  SHTPOMMUAHDBIN
goakTopbl. IK30TEPMUYECKAS N SHOOTEPMUYECKas peakuun. Peakunm coeanHeHns, pasnoxeHus,
3amelleHuns, obmeHa. 4. CKOpOCTM XMMUYECKMX peakunid. 3akoH aencTeyowmx Macc. Mpasuno
BaHT-[ohpa. Katanusatopbl. QHTPOMNMS B XUMUYECKUX peakLmsix.

Tema 16. Buonornyeckue ypoBHM opraHu3auum matepmm u reHeTuKa.
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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.

MNMucbMeHHoe AoMallHee 3afaHue , NpUMepHble BOMPOCHI:

1. OnemeHTbl 6uonorum. 2. OcHoBHbIe 0600WeHNs Buonornn. 3. KnetouHas Teopus. XKueble KNeTku
Kak npeobpasoBatenu aHepruun. 4. Teoprs 3BONOLMM OpraHndeckoro mmpa. 5. NeHHas Teopus. 6.
Hocutenb reHeTnyeckoin nHgpopmauuun. 7. MNpoueccobl meTabonuama. 8. BaanMooTHOWEHUS Mexay
OpraHnu3MoM U1 OKpyXatollen cpenoun.

Tema 17. MpoucxoxpeHne X1U3HU. 3BONOLUSA U pa3BUTUE XMUBbIX CUCTEM.
YCTHbI 0Npoc , NpYMepHble BOMPOCHI:

1. BroueHo3s. 2. OpraHnambl 6103LEeH03a, KPYroBOpoT BewecTea. 3. broreoueHos, buotuyeckunii
KpyrosopoT BelwecTB. 4. [ToToku aHeprum B buoreoueHose. 5. konornyeckme oakTopsl. 6.
Brocoepa, cTpykTypa n goyHKUmMmn Gruocdpeps.

Tema 18. Bkocucrtembl n 6uoreoueHo3. buoccepa n Hooccpepa.
[MncbMeHHoe fomalwHee 3ajaHne , NpPYMepHbIe BOMPOChI:

1. ECTEeCTBEHHbIE 3KOCUCTEMDI: WIMPOKONNCTBEHHbIN NIEC, CTEMb, BOAOEM. 2. VIcKycCTBEHHbIE
3KOCMCTEMbI: None, cag, oropof. 3. dkonormyeckue cykueccun. Coctas v rpaHnubl Buocgepsl. 4.
KpyroBopoT u buoreoxummnyeckme Lmknbl BewecTs. 5. Hoocdepa kak HoBasi cTaams 9BooLmMm
6rocgepsbl. 6. BHewHne 3awmTHKM Brocaepbl.

UtoroBas ¢popmMa KOHTponsi
3ayert (B 7 cemecTpe)

[MprMepHbIe BONPOCHI K UTOrOBOW (POPME KOHTPONS

. Hayka n ectecTtBo3HaHue.

. CTpykTypa ecTeCTBEHHOHAY4YHOr0 NO3HaHUSI.

. Pacwupsiowasca BceneHHas.

. CTpoeHve, sBontoumns 38€34 1 nNnaHer.

. OCHOBHbIE NONOXEHUS PU3NKM MaAKpOMMpa.

. PyHOoameHTanbHble Cubl NPUPObI.

. 3aKOHbl COXPaHEHNs 1 CUMMETPUS.

. OCHOBbI MONEKYNAPHON OU3NKN U TEPMOONHAMUKNA.

9. OCHOBbI 9NEKTPOMArHNUTHbLIX B3aMO4ENCTBUIA.

10. OCHOBbI ONTUYECKNX SABNEHUIA.

11. OCHOBHblE MONOXEHUS NPUPOObl MUKPOMUPA.

12. OCHOBHblE KOHUEeNUMn Npupoabl aTOMHbIX S4ep U 9/IEMEHTAPHbIX YacTULL.
13. lpupooa xMMmyeckom CBA3N N XMMUYECKMX MPOLIECCOB.
14. buonornyeckas 9BofOLNSA N FreHeTrKa.

15. [MponcxoxaeHmne XnusHum n 3BONIOLNS.

16. 9kocmcTembl. CoBpeMeHHbIE KOHLEeNUMn brocdepbi.

0O NO O~ WN =

7.1. OcHOBHas nuTteparypa:

1. KoHuenumm coBpeMeHHOro ectectso3HaHus: YuebHuk / B.IN. boHaapes. - 2-e n3a., nepepab. n
non. -M.:

Anbga-M: UHOPA-M, 2011. - 512 c.: http://znanium.com/catalog/product/317298

2. KoHuenummn coBpeMEHHOro ecTecTBO3HaHms.: YuebHoe nocobvie ons CTyLeHTOB By30B /

B.M. PomaHos. - 4-e uag., ncnp. n gon. -M.: Bysosckuii yuebHnk: MH®PA-M, 2011. - 286 c.:
http://znanium.com/catalog/product/256937

3. KoHuenumn coBpeMeHHOro ectecTso3Hanms: YuebHuk / .. Py3asuH. - 3-e n3g., ctepeotun. -
M.:

HU MH®PA-M, 2013. - 271 c.: http://znanium.com/catalog/product/390453
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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.

7.2. JlononHuTenbHasa nuteparypa:

1. KoHuenumm coBpeMeHHOro ecTeCcTBO3HaHUS: CoLMoryMaHnTapHasa nHtepnpetaums cneungounkm
COBPEMEHHON HayKu:

YyebHoe nocobue / T.I. Newkeswny. - : HALL MHgppa-M, 2013. - 335 c.:
http://znanium.com/catalog/product/342109

2. TynnHos, B. ®. KoHuenuuu coBpeMeHHoro ectectso3Hanms / TynuHos B.®., TynuHos K.B., - 3-e
nag. - M.:

Hawkos n K, 2018. - 484 c.:ISBN 978-5-394-01999-9 - Pexum gocrtyna:
http://znanium.com/catalog/product/414982

3. NycenxaHos, M. K. KoHLenuun coBpeMEHHOro eCTeCTBO3HaHNS [DNeKTPOHHbIN pecypc] :
YyebHuk / M. K. lNyceiixaHos, O. P. Pagxabos. - 7-e uag., nepepab. n gon. - M. :
W3patenbcko-Toprosas koprnopaums 'dawkos n K- ', 2012. - 540 c.:

ISBN 978-5-394-01774-2. - Pexxum poctyna: http://znanium.com/catalog/product/415287

7.3. UHTEepHeT-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
9bC "KOHCYJIbTAHT CTYAEHTA" - http://www.studentlibrary.ru/cur_user.htmi
OnekTpoHHble cuctembl ?Kogekc? - https://kodeks.ru/

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve gncunnnvHbl "KoHLENLMmM COBPEMEHHOrO eCTeCTBO3HaHUA" npeanonaraeTt
NCMONb30BaHNE CNenyOWeEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopust
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMieKTaLums
MyNbTUMENAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepmcTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepPAelicChl
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYeBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIOWNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLUMMW, MPaKTUYeCKue
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/E C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3VMOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAOLWMX KOMMbIOTEPHbIN CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHOM KOMMbioTepHON ceTn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.
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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.

Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bmbnmoTeyHor cucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn cOPMMPOBaH C y4ETOM BCEX
N3MeHeHNin 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKOHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHble Nepruoanyeckme n3gaHmsa n n3naHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHNsM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

MynbTUMEaUAHBIA KOMMNEKC A5 YTEHNS NEKUMIA (3KpaH, MyNbTuMeamna-npoekTop).

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO v y4ebHbIM nnaHoM no
HanpasneHnto 40.03.01 "IOpucnpyaeHums" n npodonnio NOAroToBKKM IpaxagaHckoe npaso 1 Npouece
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CTapLWuii Hay4HbIA COTPYLAHUK, K.H. (ooueHT) FOcynos P.B.

AsTop(bl):

YceuHos H.X.

tOcynos P.B.

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

S 201 __r.
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