MUHUCTEPCTBO HAVKH 1 BBICIIIEI'O OBPA3OBAHU S
POCCHUMCKOM ®EJ[EPALTAN

denepanbHOE TOCyIapCTBEHHOE 010/ KeTHOE 00pa3oBaTeNbHOE YUPEIKIECHHE
BBICIIIEr0 00pa3oBaHus
«MaruuTOropCKHii TOCy1apCTBeHHbIH TexHuyeckui yHuBepceuteT umM. I'.1. Hocosa»

PABOYAS TIPOI'PAMMA JTHCIIUITIJIMHBI
KOHUEIWA COBPEMEHHOI'O ECTECTBO3HAHHMA

Hampasnenue mo;roToBKH
44.03.01 Ilemaroruueckoe oOpazoBaHue

HampaenesHocTh (TpodiIIb) IporpamMMel
Qusugeckas KyIpTypa

Y poBeHb BEICIIETO 00pa3oBaHus — OakaraBpHar
ITporpaMMa IOATOTOBKH — NPHKIANHOIN OakanaBpuar

®opma 00yueHHs
O4Has
WuctuTyT Ecmecmeosnanus 1 cmanoapmusayuu
Kadenpa IIpurnadnoi u meopemu4eckol Gusuku
Kypc 1
Cemectp 1
MarauToropck

2017 r.



PaGouast nporpavmma cocrasnena na ocrose GBI'OC BO no nanpasnenuio
44.03.01  TITemarormueckoe obpasopamme, npoduns  dusnyeckas KyJbTypa,
yreepiaensoro 04.12.2015 Ne 1426

PabBouvast nporpamma paccMOTpeHa u ono0peHa Ha 3acenaHun kaenprr Tpuknanzoii u
TEOPETHYECKON (DH3MKH

«18» centabps 2017r., npotokon Ne 1

3aB. kadenpoit ) A.H.Bextepen/

Pabouas nporpamma 0100peHa MeTouIecKoil KoMHCCHe HHCTHTYTa EcTectBosHanus u
‘TAHJAPTH3AIHH

25 centabps 2017 r., mporokon Ne |

Tpencenarems —  /WIO.Me3sun /

Cornacosano:
3aB. katenpoii CriopruBHOrO COBEPIIEHCTBOBAHHS

‘B. Anmonues /

PaGouas nporpamma cocrasiena:  noment KaeAphl IPHKIAHOMN TeopeTHaecKoif
(l)HBHKH, KaHIHOAT IeHarorHYecKmux Hayx
-7,

7
M / JLILIanosa/

Peuensenr: CTapIIHii mpenojaparens Kadenpel GHIHKH
/H.A.Casunosa /



Jlucr perucrpanuu M3MEHEeHHH M J0N0JIHeHU

Ne
/1

Paznen
IIPOTrpaMMBI

KpaTKOC COICpXKaHUE
M3MEHEHHS!/ TOTIOTHEHHS

Jara.
Ne mpoTokona
3aceqaHus
Kadenps

Tloamuce
3aB.
xadenpoii

8,9

AxTyanuzanus HHGOPMaIOHHO-
METOMYECKOTO ¥ HHPOPMAIMOHHOTO
obecriedenus JUCIUILINHEL
AKTyanu3anusi MaTepUaIbHOTO
obecreyenus JUCIUIIHHBL.

18.09.2017
Nel

Vl/

2

3,4,7,8,9

Koppextuposka PITJ] B cooTBeTcTBHY C
HOBBIM MakeToM (pacropspkerue Nel0-
39/75 or 21.09.2018 «O popmupoBanun

U aKTyaJIu3alud 00pa3oBaTeIbHEIX
HPOTPaMM).

28.09.2018
Nel

\%
5

8.9

Axryanmu3anus HHOOPMAITHOHHO-
METOIIIECKOr0 U HH(POPMAITHOHHOTO H
MaTepHaIbHOr0 00eCIIeueHus
JIMCIAILIAHEL

02.09.2019
Nel

AxTyanu3anus HHGOPMaIOHHO-
METOIMYECKOTO ¥ HH()OPMAIOHHOTO
obecreyenys qUCHUIUIAHEL

01.09.2020
Nel

* [




1 Iesm ocBOEHMSI AN CITUIIJIMHBI

Lenbro ocBOCHUST AUCIUTUIMHBI « KOHIIENINHE COBPEMEHHOTO €CTECTBO3HAHUS» SIBISICTCS
moAroTOBKAa CTYACHTOB IO JUCHUIINIMHC B COOTBCTCTBUH C Tp660BaHI/I$IMI/I CDCIICpaHI:HOFO FOC}/-
JAPCTBEHHOTO 00pa30BaTEIbHOTO cTaHaapra Beiciiero oopasoanus (PI'OC BO) nmo nampasie-
Huto 44.03.05 INenarornyeckoe o6pazoBanue (¢ AByMs IpoprisiMu moAroToBkn). [Ipoduns du-
3uueckas Kynbrypa. [Ippuobperenue cryqenTamMu 3HaHUN U GopMHUpOBaHUE MPOPECCHOHATBHBIX
KOMIIETEHIIHIA B 00JIACTH €CTECTBEHHOHAYYHBIX KOHIICTIIIHH.

2 MecTo JUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
MOJAr0oTOBKM 0akaJjiaBpa (Marucrpa, creuuaamcra)

Jucuummmna «KoHIenuun COBPEMEHHOTO €CTECTBO3HAHUS» BXOAUT B 0a30BYIO 4acTb
6s0ka 1 0Opa3oBaTeIbHON TPOrpaMMBbl

JUist u3ydeHus AUCHUIUIMHBI He00X0AMMBI 3HaHUS (YMEHHUsI, BlIajieHne), chopMrupoBaHHBIE
B pe3yJIbTaTe N3Y4YEHUS TUCLMILIMH €CTECTBEHHOHAYYHOTO LIMKJIA B CPeIHEH 1IKoJIe.

3HaHus (YMEHUS, HaBbIKU), IMOJIyYEHHBIE NPU H3YYEHUU [NAHHOW AHUCHUUIUIMHBI OyayT
HE00XO0/UMBI B IpOIlecce MOJArOTOBKM K FOCYIapCTBEHHBIM 3K3aMEHAM U 3alllUThl BBITYCKHON
KBaJIM(DUKALIMOHHOM paboThI

3 Komnerenuunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesynbraTte OCBOEHHMS NMCLUUIUIMHBI OOYYarOUIUICS OJDKEH 00JajaTh CIEAYIOLIUMU
KOMIIETEHIIUSIMHU:

CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINH

OK-3 cnoco0HOCThIO HCOJIL30BATH €CTECTBCHHOHAYYHDLIC U MATEMATUICCKUEC 3SHAHUSA NJIH
OPUEHTHPOBAHUA B COBPEMECHHOM I/IH(l)OpMaIIHOHHOM MPOCTPAHCTBE

3HaThb [IpenMeT 1 0OBEKT €CTECTBEHHOHAYYHON KapTHHBI MUPA;

IIpenmer U OOBEKT OTNENBHBIX €CTECTBEHHBIX HayK. OCHOBHBIE NMPHHIIMIIBI,
3aKOHBI, TMOHATUS U METOJbl, & TAKKE OCHOBHBIE €CTECTBEHHOHAyYHbIE KOH-
LEeNINH, UX COAEpKaHUE U B3auMOCBA3H; Poib ecrecTBO3HAaHUS B (POPMHUPOBa-
HUU 1IEJIOCTHOTO BUJACHUSA MHUpa U KU3HHU. Poilb MaTeMaTuueckoro 3HaHUs U
METOJI0OB €CTECTBEHHOHAYYHOI'O HCCIIEI0OBAaHUS B COBPEMEHHOW HAYKE M JKM3-
HU. Bo3MmoxHOCTH HCTOnb30BaHUsT MH(OPMALUM U OCHOBHBIX METOJOB €CTe-
CTBEHHOHAYUYHBIX IUCLUUIUIMH JUIsI OPUEHTUPOBAHUSA B COBPEMEHHOM HMH(DOP-
MaIMOHHOM IPOCTPAHCTBE

YMetb [IpaBuibHO chOpMyTUPOBATH 11€Th U 33/1a4M MPHU PeUIeHUH y4eOHO# mpobie-
MBI, MPUMEHSTH BCEOOIINE METObI HAYYHOTO MCCIICTOBAHUS.

Hcnonbs30BaTh OCHOBHBIE 3aKOHBI M MIPUHIMUIIBI, UJIEU U TTOHSATUSI COBPEMEHHO-
IO €CTECTBEHHOHAYYHBIX JUCIUIUINH MPU aHATN3€ U 00BSICHEHUH KOHKPETHBIX
BOIIPOCOB.

YMeThb nenaTh BBIBOJBI M TPUMEHSATh METOIbI 00pabO0TKH MH(pOpMaIIUU, Teope-
TUYECKOTO M IKCIEPUMEHTAIBHOTO MCCIIECOBAaHUS ISl PEIleHUs YIeOHBIX 3a-
naq

Brigensate xapakTepHble OCOOCHHOCTH COBPEMEHHOTO 3Tara pPa3BUTHUS €CTe-
CTBEHHBIX HayK, OCHOBHBIE TEHACHIINU UX PA3BUTHUS;

Hcnonb3oBath 3HaHUS B MPOPECCHOHATBHON MESTEIILHOCTH; UCTIOIB30BATh UX
Ha MEXIUCIUIUIMHAPHOM YPOBHE B pEIICHUU Yy4eOHBIX 3a1ay U npodeccro-
HATBHBIX 33/1a4 H JUIsI OPUEHTHUPOBAHUS B COBPEMEHHOM HH()OPMAIIMOHHOM
MIPOCTPAHCTBE

Bnaners HaBbikamu pa®oThl ¢ HAy4HOU JUTEpaTypOil pa3HOTO ypOBHs (Hay4HO- IOIIYy-




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemble pe3yabTaTbl 00ydeHUs

JSIpHBIE W3JaHMSA, TEPUOIUYECKUE JKypHAIIbI, MOHOTpadguu, y4eOHUKH, CIipa-
BOYHUKH).

HaBpikamMu anHanm3a ¥ OOBSICHEHHS OCHOBHBIX HAOJIOJAEMbIX NPHUPOIHBIX U
TEXHOTEHHBIX SIBIEHUH U 3¢ (eKToB ¢ No3ULUN (PyHIaMEHTaIbHBIX €CTECTBEH-
HOHAY4YHBIX 3aKOHOB;

HaBbpikamMu conocTaBieHUsI OCHOBHBIX 3JIEMEHTOB HCTOPUYECKUX U COBPEMEH-
HOM Hay4YHBIX KapTHH MHPA;

HaBbikamMy HCIIONB30BaHMS PA3IMYHBIX €CTECTBEHHOHAYYHBIX METOAOB IS
WCCIIEIOBAHMS PA3IMYHBIX O0BEKTOB AEHCTBUTEIBHOCTH.

HaBbikamu OLIEHKM pe3yJIbTaTOB HAYYHOI'O SKCIIEPUMEHTA WX UCCIICOBaHUS.
HaBblkamyu MeXAUCHUIUIMHAPHOIO IIPUMEHEHUS 3HAHMS IIPU aHAJIN3E TCHJICH-
LU Pa3BUTHS COBPEMEHHBIX €CTECTBEHHBIX HAYK;

HaBpikaMu MCTIOIB30BaHMS TOJTYYEHHBIX 3HAHUH Il Pa3BUTHSI CBOETO 00-
IIEKYJIbTYPHOIO OTEHIMAaJIa B KOHTEKCTE 3a7a4 Npo(hecCHOHAIBHON JesTeNb-
HOCTH JUIsl pelIeHUs TPpO(eCCUOHATBHBIX 3aay U JJIsi ODUEHTHUPOBAHUS B CO-
BPEMEHHOM HH(OPMALIMOHHOM NIPOCTPAHCTBE

4 CTpyKTypa U coiepKaHHue QU CUUILIHHBI

OO01mmas TpyA0eMKOCTh JUCIUILINHBI COCTaBIsieT 3 3aueTHbIX eaunaull 108 akai. gacos, B

TOM YHUCIJIC:

—KOHTaKTHas pabota — 55 akaj. 4yacos:
— ayauTopHas — 94 akaJ. 4acos;
— BHeayauTopHas —1 akaj. 4acoB

—caMocTosTeNnbHas paboTa —53 aKaj. 4acos;

AynutopHas >§ a
KOHTaKTHas paboTta dopma TEeKyIIEero = %
£ (B akan. yacax) KOHTPOJIS yere- | 2
Paznen/ tema 3 Bun camocros- 2 2 <
s . : N BacMOCTH U > g B
JUCHUTUINHBI Sl =g [ 9c TENbHON PabOThHI LB
o S sE 83 MPOMEXYTOYHOH | § &
= 3 E X338 arTecTaluu = g
S| 2EESS gk
) X o
1. Pasmen Wcropuxko-| 1
JIOTUYECKHE OCHOBAHMS
COBPEMEHHOI0  ecTe-
CTBO3HAHUS
1.1. Tema Axcuomaru- 1 - 2 1 |Ilouck momomuu-|ycTHHIA opoc |OK -3
Ka, crenuduka u TenpbHOU HH)OP- 3yB
CTPYKTypa €CTeCTBO- Maluy 1o 3a/1aH-
3HAHUA. HOU TEME.
ITonroroBka
JIOKJIaZI0B
1.2. Tema Axcuomarwu- 1 - - 1 |mporpamMmMupoBaH |[poBEpKa OK -3
Ka HAayKH. I/II[eI/I CHHCP- HOC YIIPA’)KHCHHUC WHIWBUYATbHBI 3YyB
TCTHKH X 3a/IaHUH
1.3. Tema Hayunsle 1| - |2| 2 |IloarotoBka  K|IpoBepKa OK -3
METOABI. HaHOpaMa CEMUHAPCKOM AHIANBUAYATbHBI 3YB
UIed  COBPEMEHHOIO 3aHATUIO. X 3aIaHHit




AynuropHas

=
KOHTaKTHas pabota dopma TeKymiero ié
£ (s akax. yacax) KOHTpOJIA ycIme- | & E
Pasnen/ rema 3 Bun camocros- 2 2 <
JUCIUILTAHBI sl=le [Fdc TENbHON pabOThI BacMocTH - g“ =t
O Er 3 = S 5 S\ NPOMEKYTOUHOM | &5 &
21 Q Ef 3 = 8 aTTecTaluu = &
SIEZESS g 2
) N7l
€CTECTBO3HAHUSI.
1.4. Tema ATpuOyTHl 1 1| - | 2| 2 |[louck gomnonuu- |yctHeli onpoc |OK -3
CTPYKTYpHBIE  YPOBHU TenbHOU UHGOp- 3yB
MaTepHUH. Hayunas Maluy 110 3a/1aH-
KapTUHA MUpPa U MHUPO- HOM TeMe
BO33pCHHE. Otanbl [ToaroroBka no-
pa3BUTHUA KJIJI0B
€CTECTBO3HAHUSI.
Hroro no pazneny 4| - |6] 6
2. Pasnen Unmen u mo-| 1
HATUS KBaHTOBO-
KOCMOJIOTUYECKON Kap-
THUHBI IPUPOIBI
2.1. Tema EctectBen- 1 - | 2| 2 |[logrotoBka  k|yctHeliomnpoc |OK -3
HOHAYYHBIN CTHJIb CEMHHAPCKOM 3yB
MBIILUICHHUS. Orarnsl 3aHATHUIO.
IBOJIOIMH M CHCTEMA
unen Gpu3ndeckoil kap-
tuHbl Mupa (PKM)
2.2. Tema OcobeHHO- 1 - 2 2 |Ilouck nOTIOTHU- |KOHTPOJIbHBIC OK -3
CTH (UBHYECKUX TEO- TeIBHON HHPOD- |paGoTh 3yB
pHuil omucaHHs MPUPO- MaIuu 10 3aJaH-
Bl HOH Teme
IToaroroska
JIOKJIAJIOB
2.3. Tema AcTtpoHOMUS 1 - | 2| 2 |[louck nomomHu- |ycTHBIA onpoc  |OK -3
U TEOpUss OTHOCHUTEIb- TenbHOU UHPOP- 3yB
HOCTH B  Pa3BUTHH MaIy 1o 3ajaH-
OKM HOU TeMe
IToaroroBka no-
KJIQJIOB
2.4. Tema OCcHOBHBIC 1| - [ 1| 3 |[IlogrotoBKa  K|HpOBEepKa OK -3
BeiBOALI CTO OcHoB- CEMHHAPCKOM VHUBUTyanbHEl |3YB
HbBIE MOJIOKEHUS 001Iei 3aHATHIO. X 3aTaHHit
TEOPHUH OTHOCUTEIBHO-
ctu (OTO).
2.5. Tema Ilpeanoceui- - - 1| 3 |Ilouck OOMONHH- |IPOBEpPKA OK -3
KA KBaHTOBOW TEOPHH. TeNbHON MHPOD- |pHauBUIyaTbHE |[3YB
[TonsiTHe O KBAaHTOBOWA MalUH 10 337~ |y 345135y
MEXaHHUKE HOU Teme
[Toaroroska no-
KJIaZIOB
2.6. Tema Tperbs u 1 - | 2| 2 |[ouck gomonHu- |ycTHBIM onpoc  |OK -3
YyeTBepTasi €eCTeCTBEH- TenbHOU UHGOP- 3yB
HOHAYYHBIE  PEBOIIIO- MaIiu 10 33JaH-
muu. KocMmosornueckue HOU TEME
KOHIICHIIUHN IToaroroBka




AynuropHas >§ u
KOHTaKTHas pabota dopma TeKyIIero a%
£ (s akax. yacax) KOHTpOJIA ycIme- | & E
Pasnen/ rema 3 Bun camocros- 2 2 <
JUCIUILTAHBI sl=le [Fdc TENbHON pabOThI BACMOCTH g“ =t
@) § S = = 5 S g NPOMEKYTOUHOM | &5 &
21 Q Ef 3 = 8 aTTecTaluu = &
SIEZESS g 2
) N7l
JIOKJIA/I0B
2.7. Tema DnemeHrap- - | 2| 3 |[logroroBka  k|rectmpoBanume |OK -3
HBIE YaCTUIbI U «CHUJIbI CEMUHApPCKOM 3yB
B IIPUPOZAC» 3aHATHIO.
2.8. Tema. 3amaum u 1 - | 2| 2 |llouck gomonHu- |TectupoBanue |OK -3
pONib XUMHUU B Pa3BU- TenbHOU UHGOP- 3yB
TUU UBHIIN3AIIH. MaIMy 1o 3ajaH-
OJeMEeHTBl 3KOJOoruye- HOI Teme
ckoro kpusuca. Kon- IToaroroBka no-
HenTyaibHble YPOBHU KJIJI0B
pa3BUTHS XMMHH.
2.9. Tema Oramnbl pa3s- 1 - | 2| 3 |Ilouck nononHu- |yctHeni onpoc |OK -3
BUTHS XUMHYECKON TeNbHOU UHPOP- 3yB
kaptuHbl Mupa (XKM). MalllH T10 3aJ1aH-
Ilepnonnueckas cu- HOH TEMe
cTemMa XUMHYECKHUX [ToaroroBka n0-
anementoB /.M. Men- KJ1aJ10B
JieneeBa
2.10. Tema Crnenuduxa 1| - | 2| 3 |[llogrotoBka  K|ycTHbIi onpoc |OK -3
OMOJNIOTHH KaK HayKH. CEMHMHAPCKOM 3yB
Cuneprernyeckuit 3aHATUIO.
HOJXOI.
2.11. Tema CoBpemeH- 1 - | 2| 2 |mporpammupo- IIpOBEpKa OK -3
Hast 9BOJTIOIMOHHAS BaHHOE YNIPOKHE- |yHuBHIyanbHbI |3YB
Ouosorus. HUE X 3a7aHmHi
2.12. Tema HccnenoBa- 1 - 2| 2 |[louck nOMOTHU- |KOHTPOJIbHBIC OK -3
Hus ['eopra Menpens. TeIbpHON UHOP- paboThI 3yB
[TonynsuonHo- MallMy 1o 3ajaH-
TeHETHYECKUH TOIXO0J HOH Teme
B COBpEMEHHOH OHOoIIO0- IToaroroska no-
TH. KJIaJI0B
HToro no pazneny 10 - 22| 29
3. Pazmen Unrerpatus-| 1
HOE TOHATHE O 3eMJIe U
(dheHOMEH YeJIoBeKa
3.1. Tema I'eodusuko- 1 - 2 | 4 |Ilouck nononuu- |[TucebmMeHHBIH OK -3
XUMHYECKHE  KOHIICTI- TeNBbHOM HHPOP- |ompoc 3yB
TyJAbHBIE TIpe/CTaBIIe- MalMy 1o 3ajaH-
HUs 0 3eMiie. HOW TeMe
3.2. Tema Konnenmus 1 - 2| 4 |llogrotoBKka  K|KOHTPOJIbHBIC OK -3
o6uocdeps! 1 Hoochepa. CEMHUHAPCKOM paboThI 3yB
[lonsaTne o cBere u 3aHATHIO.
uzes JONOJHUTENIbHO-
CTH.
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AynuropHas % %
KOHTaKTHas pabota dopma TeKyIero | £ 5
£ (s akax. yacax) KOHTpOJIA ycIme- | & E
Pasgnen/ tema 3 Bung camocrosi- 2 2 <
= . . . BaEMOCTHU U > 2 K
JUCIUILTAHBI S5l =g [ 9c TENbHON pabOThI L|leE 5
O| 5 S = = 5 S g NPOMEKYTOUHOM | 5 &
2@ EFE 13 aTTecTaluu = &
SEN=N =h S B
) N7l
3.3.Tema ®eHOMEH ye- 1| - | 2| 6 |[louck nomonuu- |yctHelii onpoc |OK -3
JIOBEKa. 3aKOHBI U TeIbHON UHPOP- 3yB
MIPUHIIMUITBI SKOJIOTUH. MaIi¥ 10 33J1aH-
HOH Teme
[ToaroroBka no-
KJIaJ[OB
3.4.Tema Hayuynas xap- 1 - 2| 4 |pedepar IpOBEpKa OK -3
THHa MHUpa U HOOC(i)epa. WHIAUBUAYAIbHBI 3yB
OTHKa OTBETCTBEHHO- X 3aJJaHui
ctu. KosBomronmonnas .
YCTHBIN OIPOC
napagurmMa.  KoHnen-
usl  JIONOJHUTEIbHO-
CTH B TO3HAHUHM U 00-
pa30BaHUM YEJIOBEKA.
Hroro mo pazaeny 4 - 8| 18
Hr1oro mo aucuom- 18| - |36| 53 3ayer
TLUINHE




5 O0pa3oBaTe/ibHbIe H HHPOPMAIMOHHbIE TEXHOJIOTHH

Pesynbrar ocBoeHUS MUCIUTUTMHBI «KOHIIETIMH COBPEMEHHOTO €CTECTBO3ZHAHUS — (POPMUPO-
BaHHMEC Yy CTYJCHTOB KOMIICTCHIIUH MPEACTABIISIONICH cO00i AMHAMHYHYIO COBOKYITHOCTH 3HAHUA,
YMEHUH, BIaJIeHUH, CIOCOOHOCTE M JIMYHOCTHBIX Ka4eCTB, KOTOPYIO CTYJIEHT MOXET IMPOJIEMOH-
CTPUPOBATH MOCIIE 3aBEPIICHHS TAHHON YacTH 00pa30BaTeIbHOM MPOrpaMMBl.

Jiis hopMUpOBaHUS TUX KOMIIETEHIMI U peali3aluy NpeyCMOTPEHHBIX BHIOB Y4eOHOM
paboThl, B y4eOHOM Ipolecce B KadecTBE 0Opa3oBaTENbHBIX TEXHOJIOTHI HCIONB3YeTCS Kak
TpaJULMOHHbIE 00pa30BaTENIbHBIE TEXHOJIOTHH (MH(GOPMAIIMOHHAS JIEKIHS, IPAKTUYECKOE 3aH -
THE), TAK U TEXHOJOTUs MH()OPMAIMOHHO-TIPOCKTHOTO OOYYEHHS, MO3BOJSIONIAs B TPOIECCe
o0OydeHus GopMUpOBaTH HEOOXOAUMbIE KOMIIETEHIIUU U IMYHOCTHBIE KaYECTBA, IPOCKTUPYSI IS
cebs1 oOpazoBarenbHBIN mporecc. Kpome Toro, HCoIb3yI0TCS UCCIEI0BATEIbCKII METOA, TIPO-
OsieMHOe 00y4eHHe, TEXHOJIOTUN YPOBHEBOH nuddepeHuaniu, TeXHOIOTUsS TPOrpaMMUPOBaH-

HOr0 00y4eHHUsl, pa300p KOHKPETHBIX CUTYaLUH. ..
VYyeOHble 3aHATUS MPOBOJATCS B TOM 4YHMCI€ M B HMHTEPAKTUBHBIX (opMmax (JeKius-
JUCKYCCHSI, CEMUHAP-IUCKYCCHS).
Taxoke, 3aHATHS MPOBOJASATCS C MCIIOJIB30BAaHHEM MH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX

00pa30BaTeNbHBIX TEXHOJIOTUH C HPUMEHEHHEM KOMIIBIOTEPHBIX MpEe3eHTalUUd M y4eOHbIX
GWIBMOB (JIEKLMA-BU3YaIU3aLMsl, C IEMOHCTpAl[Mel yueOHbIX MaTepHaoB, IPEJICTABICHHbIX B
WITIOCTPATUBHBIX, rpaduyeckux popmax, U ayauo- U BUAEOMATEPUATIOB).

VY nenbHbI Bec 3aHATUH, IPOBOAUMBIX B PA3JIMYHBIX (hopMax, OINpeesIseTcsl [I1aBHOM 1ie-
apt0 OOII mo 3ToMy HarpaBlIeHHIO MOATOTOBKU M cooTBeTcTBYeT TpeboBanusM PI'OC BO mno

JaHHOMY HaITPaBJICHUIO IMOATOTOBKH.

HaumenoBanue Koa-
Pa3nen/ tema 3aHATHSA Buj yueo- Bua 3aHsTHS, MPOBOANMOIO B BO
JUCHMILINHBI HOM padoThI HHTEPAKTHBHOH dopme ya-
COB
1.1. Tema 2
AKcHroMaTHka,
cneunduka U Jlexrmst Jleknus-BU3yanu3anus
CTpYKTypa  ecTe-
1. Paspen Ucto- | crposnanus.
pHKO- 1.3. Tema Hayu- [TpobnemHuas 2
JOTMMECKHE 0C- | ypre meTombI. T1a- MEKIUCIMIUIMHAPHAs  JIEK-
H;:z:::)‘:oce():rlﬁ- HOpaMa HJIeH co- Tlexuas LHs - BU3yalu3alus ¢ DJIEMEHTa-
CTBO3HAMSE BPEMEHHOT'O €CTe- M Gecenpl
CTBO3HAHUSI.
MEXIUCUIUIIITNHAPHBIA  ce- 2
[IpakTuye- | MMHAap ¢ DJIEMEHTAMH HJICHHO-
CKO€ 3aHATHE | TOHATUWHOTO MOIX0a
2. Pazgen | 2.3. Tema Actpo- 2
Wnen u mousituss | HOMMS 1 TCOPHA [TpoGnemHuas
KBaHTOBO- OTHOCUTEIILHOCTH MEKIMCIUIUIMHAPHAS  JIEK-
KOCMOJIOTHYe- B passuTin OKM Jlexuus Uus - BU3yaJu3alus C dJeMeHTa-
CKOH KApPTHHBI MU Oecenpl
NPUPOBI




4.2. Tema KoH- 2
nenius ouocgepol [TpoGnemHuas
u Hooc(epa. [o- Texus MEXIUCIUTUTMHAPHAS JICKIIHS -
HSTHE O CBETE U BHU3yaJHM3aIus ¢ SJIeMEeHTaMHu Oe-
ujies JONOTHH- Cellbl
TEIHHOCTH.
[Ipobnem- 2
I[IpakTuue- HbIA MEXKIUCUUIUIMHAPHBIA CEMU-
4.3 Tema @eHo- | CKOE 3aHATUE | HAp C BJIEMEHTaMHM IPOOJIEMHOTO
MEH 4Y€JI0BEKa. 00y4enus
4. Pasnen 3aKOHBI M IIPUH- 2
HNHuTerparusHoe P IIpobiemHast
HOHSTHE 0 3emupe | ool SKOMOTHH. Texuws MEKIUCIUIIMHAPHAS JTeKIHS -
u QeHoMeH ue- BU3yaJIM3aIlus C JJIEMEHTaMHu Oe-
JIOBeKa CeJbl
4.4. Tema Hayunas [IpoGnem- 2
KapThHa MHpa U HBI MEKIUCIUIUIMHAPHBIA CEMU-
Hoocdepa. Itnka HAap C DJIEMEHTAMH «KPYIJIOro
OTBETCTBEHHOCTH. CTOa»
Kooaposrononnas | IIpaktuye-
napagurma. Kon- | ckoe 3anarue
LETIHS JOMOTHH-
TETHHOCTH B TI0-
3HaHUU ¥ 00pa3o-
BaHUU YEJIOBEKA.
Hroro 14

6 YueOHO-MeTOAMYeCKOe 00ecTieYeHre CAMOCTOATeILHOIH padoThl 00y4Yarouxcs

Metoaudyeckue PEKOMEHAAaINN IJId CaMOCTOSITEIbHOMN pa6OTH CTYACHTOB B IIPUJTIOKCHUU 1

Hepequb mem_0Jis1 HOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.

Tema 1. «AkcuomaTuka, crieiupuKa U CTPYKTypa €CTECTBO3HAHUS

OcHoBanus Hayku o IIpupone. CoBpeMeHHOE ecTecTBO3HaHME (MHTErpaTHBHAs MpPUPOJIa,
00BEKT, MpeIMeT, LeTH, KOHUENIMNA pa3BUTHs), 3aKOHOMEpHOCTH U crenuduka Ilpupoas u
Hayku. [loHsTHE 0 HayyHOU KapTHHE MUpa. EcTecTBeHHOHay4Has U T'yMaHUTapHas KyJIbTYpHI.

Lenv uzyuenus

[TomyunTs TpeacTaBlI€HUE O MpEIMETe €CTECTBO3HAHUS, COJAEP’KAaHUU M OCHOBHBIX TEH-

JCHIIMAX €ro pa3BUTHUS. YSICHUTH €CTECTBEHHYIO M HEOOXOAMMYIO CBS3b €CTECTBEHHBIX HAYK.
H3yuue oannyro memy cmyoeHm OO0NHCeH.

3HAMb.!

1. EcrecTBO3HaHHME KaK MHTErpaTHBHAsA HayKa. [IpeMeT M 0OBEKT M3ydeHHMs, IEIH eCTe-
CTBO3HAHMA. TeHICHIIMY pa3BUTHUS €CTECTBO3HAHMSL.

2. Hayku, OTHOCSIIMECS K YMCITy €CTECTBEHHBIX B3aMMO/IeiiCTBIE €CTECTBEHHBIX HAYK.
OTnuuune ecTecTBO3HAHUS KaK HAyKU OT APYTUX JUCHUIUIMH.

3. TlonATHe 0 HAY4YHOl KApTHHE MHPA.

4. 3axoHoMepHOCTH U criemuka IIpUpoabl ¥ HAyKH: SBONFOLUMOHN3M, HCTOPUYHOCTB,
caMooOpraHu3alus, CACTEMHOCTb.




5. TlousaTHe KyabTypsl. MaTepuanbHas U 1yxOBHas KyJIbTyphl. Hayka Kak KOMITOHEHT
JIyXOBHOU KYJBTYPBI.

6. EcrecTBeHHOHAay4Has M l'yMaHUTapHas KyJlbTyphl [Ipo6iaeMa JByX KyJIbTyp B HayKe.

yMmemy:

7. caMoCTOSATENBHO paboTaTh ¢ y4EOHMKOM U HAYYHO-TIOIYJIAPHOM JIMTEPATYPOIA;
8. yMeTb 0TOMpATh U CPaBHUBATH MaTEPHUAIbI 10 HECKOILKUM UCTOYHUKAM;

9. yMeThb BBINONHATH 3aJaHuUs 110 PA3TPAHUYEHUIO OHATHI;

10.ymeTh aHanu3MpoBaTh TAGIMIIbL, CXEMEL;

11.ymeTh cTpOUTH MOENH 3HAKOBO-CUMBOJIMYECKUMH CPEICTBAMHE;

obnaoams:

12.naBbikamMu noucka 1 06paboTK HHGOPMALMU B OyMaKHBIX U SIEKTPOHHBIX HCTOY-
HUKaX;

13.HaBLIKaMI/I OpraHu3anuu CaMOCTOSITEIIbHOM paGOTBI IIpH IMOATOTOBKE K CCMUHAPCKUM
3aHATUSAM U KOHTPOJIbHBIM pa60TaM.

Tlpu uzyuenuu memvi He0OOXOOUMO:

1) wu3y4nTh yueOHBI MaTepHa (COOTBETCTBYIOLIME TEMbI B Y4COHUKE U3 CIIHCKA OCHOBHOM JIU-

TepaTypbl)
2) CcaMOCTOATEIILHO 0oJjIee MOAPOOHO PaCCMOTPETh PabOTHI:

1.

no

ook owdE

I'psanosoit [. U. Konnenmuu coBpeMeHHoOro ecrectBo3nanus. CTpyKTYpHBIN Kypc OCHOB
€CTeCTBO3HaHUA: Yueb. mocobue B cxemax, ompefeneHusx, Tabmuumax. — M.
YUIIEAI'N3, 1999. — 284 c.

3enbnoBud A.b., Xnonos M.1O. Jlpama naeit B no3znanuu npupoasl. M., Hayka, 1988.
Kanke, B.A. OcHoBHBIE (uiiocopcKkue HampaBieHUs U KoHIenuuu Hayku: Mrorm XX
cronetus / B.A. Kanke. — M., 2000.

Koxanosckuii, B.I1. ®unocodus u merononorus Hayku / B.I1. Koxanosckuii. — PoctoB
H/J1, 1999.

Crenun, B.C. Hayuynas xapTuHa Mupa B KyilbType TexHOreHHoW nuBmimsanuu / B.C.
Crenun, JI.®. Ky3nenosa. — M.: U® PAH, 1994.

Crenun, B.C. ®unocodus Hayku u texnuku / B.C. Crenun, B.I'. ['opoxos, M.A. Po30B.
— M.: I'apnapuxka, 1996.

lyoun B. KyneTypa kak nuuHas ©  OOLIeCTBeHHass IIeHHOCTH //  http://n-
t.ru/ri/sb/kt02.htm.

Ocoboe sHumaHnue oopamums Ha:

TpakTOBKY OCHOBHBIX ITOHATHUH.

OCHOBHBIE YEpThI €CTECTBEHHOHAYYHOU MapaIurMsl.

OO1IHOCTH 3aKOHOB pa3BUTHUS [Iprpoibl U HAYKH.

Bormpoc 0 eauHCTBE M TPOTUBOCTOSIHHE TYMAHUTAPHON U €CTECTBEHHOHAYYHOH KYJIBTYP.
Hcnonb3oBanue 0600IEHHBIX TJIAHOB O3HAHUS IPU OTBETE Ha BOIPOC.

OTnnuue HaydHOM KapTHHBI MUpPA OT HayYHOM TEOpUHU U OT XYA0KECTBEHHOI0 00pa3a.

Tema 2. «Axkcuomatuka Hayku. Mnen cuHepreTHku U pediekcuBHOE yrpaBiieHUe
ITO3HAHUEM»

CTpyKTypHBIE JIEMEHTBI Hay4yHOTrO M yyeOHoro 3HaHus. Teopus u moHsATHE (CTPYKTypa U

npusHaku). [lopsdok u 6ecnopsdok (xaoc) B [lpupode. CamoopraHu3anus B )KHBOW M HEKUBOU
pupoie.

Lenv uzyuenus
[TomyuuTs MpeAcTaBIeHUE O CTPYKTYPHBIX dJIEMEHTaX HAYYHOTO M ydeOHoro 3HaHus. [1o-

Ka3aTh pOJIb €CTECTBO3HAHUA B (DOPMUPOBAHUU NMPO(YECCHOHAIBHBIX 3HaHUI CTYAEHTOB B U3Me-
HstomeMcst mupe. CpopMHUpOBaThH MOHATHE CAMOOPTaHU3aIUH (B )KUBOM U HEKUBOU MPUPO/IE).


http://n-t.ru/ri/sb/kt02.htm
http://n-t.ru/ri/sb/kt02.htm

H3yuus dannyto memy cmyoenm OO0JiCeH:
3HAMb.
1) CrpyKTypHbIC 3JI€MEHThl HAYYHOTO U y4eOHOTO 3HAHUSI.

2)

3akoHoMepHOCTH pa3Butus [Ipupoas.

3) YpOBHHM Hay4HOTO MO3HAHUS: IMIIUPUICCKHUI, TEOPETUICCKHUI.
4) Kputepuu HAy4YHOTO 3HAHHSI.
5) CootHomieHHe aOCOIIOTHON M OTHOCUTEIILHON MCTHH.

6)

Ilonstue o CHHEPIr€THUKE, KaK HAYKE O CaMOOpPraHu3anuu.

7) TIpeaMer ¥ OCHOBHBIC TEPMUHBI CHHEPT€THKH.

8) IlonsaTtue o cucreme.

9) Ortnmune xaoca oT Oecropsika.

10) [Ipumepbl caMOOpPraHW3aIMK B PA3IMYHBIX MPUPOAHBIX (KMBas M HE)KMBas MPUPOIA) U
COIMATLHBIX CHCTEMAaX.

11) Heo6xouMble YCIOBHUS CAMOOPTraHU3aI[Mi ¥ OCHOBHBIE €€ 3aKOHOMEPHOCTH.

ymemsw.

12)
13)
14)
15)

oc;

CaMOCTOSITENIbHO pad0oTaTh C Y4€OHUKOM M HAY4YHO-TIONYJIIPHON JIUTEPaTypOii;
YMETh OTOMpATh M CPaBHUBATH MAaTEPHAJIbI 10 HECKOJIBKHM HCTOYHHUKAM;

yMeTh paboTaTh ¢ 000OIIEHHBIMY IIAHAMH ITO3HAHUS;

YMETb BBIIOJIHATH 33/1aHHSI 110 Pa3rPaHUYCHUIO IOHATHH NOPSIIOK, OECTIOpPSAI0K, Xa-

16) npuBOANUTH MPHUMEPHI CAMOOPTaHU3AIIH;

17) 00BSACHUTH CYTh SIBICHUSI CAMOOPTaHU3AIINY;

18) BBITIOIHATH TPOTPAMMHUPOBAHHBIC YITPAXKHEHHS U aHATU3UPOBATh UX PE3YJIbTATHI |
19) yMeTh aHAIM3UPOBATH MOJICITH, TAOIHUIIBI, TPadbl, CXEMBI;

20)  yMeTb CTPOHTH MOJICTH 3HAKOBO-CUMBOIMUYECKUMH CPEICTBAMHU;
21)  yMeTb HOJIB30BaThCs CPEICTBAMU MYJIbTHMEINA, ISl MIUTIOCTPALINY SBJICHUS CaMO-
OpraHM3al1y B )KUBON W HEXUBOU NIPUPOJE, B COLIUYME;
obraoams:
22)  HaBBIKAMH TMOHMCKA U 00pabOTKU MH(POPMAIIUK B OyMaXKHBIX U DJICKTPOHHBIX UCTOY-
HUKaX;
23)  HaBBIKAMU OPTaHMU3AI[MH CAMOCTOSATEILHON pabOThI MPH MOArOTOBKE K CEMUHAPCKUM

3aHATUAM U KOHTPOJIbHBIM pa60TaM;

24)

HaBbIKAMU CJIyIIaHUS BBICTYIUIEHUH CBOMX TOBAapHUIIe U aHanu3a 0ObsICHEHUH TIpe-

nogaBaTcCisd.

Ipu uzyuenuu memovt He0OXO0OUMO:
1) u3y4uTh yueOHBIN MaTepHras (COOTBETCTBYIOIIME TEMbI B YUCOHUKE U3 CITMCKA OCHOBHOM JIH-
TEpaTyphl)
2) CcaMOCTOATENILHO 0oJIee OPOOHO PaCCMOTPETh PabOTHI:

1.

I'psnosoii [I. Y. Konnenuuu coBpeMeHHOro ectecTBo3HaHUs. CTPYKTYpHBIH Kypc
OCHOB €CTECTBO3HaHUS: Yueb. mocoOue B cxeMmax, OmpeneeHusx, Tabummax. — M.:
YUIIEAI'U3, 1999.-284 c.

KuszeBa, E.H. 3akoHbl 3BOMIONNN B camMoOpTraHu3auu cloxabix cucteM / E.H. Kus-
3eBa, C.II. KypatromoB. — M.: Hayka, 1994.

KuszeBa, E.H. Opucces nayuynoro paszyma: CHHEpPreTHYECKOE BHJICHHE HAYyYHOTO
nporpecca / E.H. KuszeBa. — M.: U® PAH, 1995. — 228 c.

Konnenmnuu camoopranu3anuu: CTaHOBJIEHHE HOBOrO 00pa3a Hay4HOT'O MBIIIJICHHUS:
VYue6. mocobue ans cryn. u acnupanToB. — M.: Hayka, 1994.

Koxanosckuii, B.I1. ®unocodus u merononorus Hayku / B.I1. Koxanosckuii. — Po-
croB H//1, 1999. — 231 c.



6. Cunepreruka u npobnemsl ynpasienus. Ilog pen. A.A.Konecuukosa. M. ®usmar-
aut. 2004.

7. ®enopos B.WM. Ilpuniunsl opraHu3auuu U (QyHKIHOHUPOBAHMS JKUBBIX CHCTEM.
Hosocubupc. 2003.

8. Ortkunc I1. [Topsnok u Gecriopsanok B mpupose. M., 1987. — 156 c.

Ocoboe sHumanue obpamums Ha:
1. Ponb ecrecTBO3HaHUS B (POPMHUPOBAHUH MPOPECCHOHATBHBIX 3HAHUN B M3MEHSFOIICMCS
MHpeE.
OO1IHOCTh 3aKOHOB pa3BuTHsI [IpUpoIbI U HAYKH.
[Tpeamer U OCHOBHBIC TEPMUHBI CHHEPTETHKH.
VCa0BUS caMOOpTraHU3aI|H.
[TpuMepbl caMOOpraHU3aIUY B PA3IHUHBIX PUPOTHBIX U COIHABHBIX CHCTEMAaX.
MopenupoBaHue SIBICHUS CAMOOPTaHU3AIMN B )KMBBIX M HEKUBBIX CHCTEMaX.

SR

Tema 3. «Hayunbie Mmetonbl. [lanHOopama uaeii COBpEMEHHOTO €CTECTBO3HAHUS)

llanopama unen_cospemennozo ecmecmeoznanus. MeToibl HAYYHBIX U €CTECTBEHHOHAYY-
HBIX HCCIEAOBAHUN. D8o0yusi HAY4HO20 Memooa U eCmeCm8eHHOHAYYHOU KAPMUHbL MUpPA.
O000111eHHbIH M1aH TO3HAHUS uaeu. TeHaeHInH pa3BUTUs ecTecTBo3HaHusS. OOOOIICHHBIH M1aH
MO3HAHUS UJIeU. TeHICHIIMN Pa3BUTHSI €CTECTBO3HAHUA.
Lenv uzyuenus
[Ipoananu3upoBaTh UJIeW COBPEMEHHOTO €CTECTBO3HAHUS U PACCMOTPETh TCHACHIIMHU pas3-
BUTHUSI €CTeCTBO3HaHUA. [loay4ynTh mpeacraBieHHEe 00 HBONIOIHMHM HAyYHOTO METO/Ja U ecTe-
CTBEHHOHAYYHOW KapTHUHBI MUpPAa U OOOOIIEHHBIX IJIaHAX MO3HAHUS UAeH U MeToza. [Ipoananu-
3UpoBaTh (PyHIaMEHTAIbHbBIE U PUKIIATHBIE TPOOIEMbl COBPEMEHHBIX €CTECTBEHHBIX HayK ((u-
3UKU, XUMHUH, OUOJIOTUH, SKOJIOTUH U JIp. MeTobl COBPEMEHHBIX €CTECTBEHHBIX HayK ((U3UKH,
XUMHH, OMOJIOTUH, SKOJIOTHH U Jp.).
H3yuue oannyro memy cmyoeHm OO0NHCEH.

3HAMDb!

1) OcHOBHBIE HJICH COBPEMEHHOTO €CTECTBO3HAHUSI.

2) Nmets npescraBieHne 06 0600IEHHBIX TUIaHaX MO3HAHUS HJIeH U METOA.

3) OcCHOBHBIE TEH/IEHIIUU B Pa3BUTHSI €CTECTBO3HAHUS.

4) dyHaMeHTaIbHbIE U TPUKIIAAHbIE TPOOIeMBbl ecTecTBO3HaHUs. [Ipobiiembl coBpe-
MEHHBIX €CTECTBEHHBIX HayK ((PU3UKHU, XUMUU, OMOJIOTUH, SKOJIOTUH U JIp.).

5) MeTo/1bl Hay4HBIX U €CTECTBEHHOHAYUYHBIX MCCIIEIOBAHNM.

6) OBOJIIOIUIO0 HAYYHOTO METO/1a U €CTECTBEHHOHAYYHOU KapTHHBI MUDA.

7) MeTozab! COBpeMEHHBIX €CTECTBEHHBIX HayK ((DU3UKU, XUMHUH, OMOJIOTUH, IKOJIOTUH
u ap.).

ymemn:
8) CaMOCTOSITENIbHO paboTaTh C Y4€OHUKOM M HAY4YHO-TIOMYJIIPHON JIUTEpaTypoOii;
9) yMeTh OTOMpaTh U CPaBHUBATh MAaTEPUAIIbI I10 HECKOJIBKUM UCTOUYHUKAM;

10)  ymers paboTaTh ¢ 00OOIIEHHBIMH IJITAHAMHU TIO3HAHUS TEOPUH, UAEH U METO/Ia,

11)  BBINOJHATH NPOTPAMMHUPOBAHHBIC YIIPAKHECHUS U 33JJaHHS U aHAJTM3UPOBATh UX Pe-
3YJIbTATHI,

12)  ymeTh aHATM3UPOBATH MOJICIIH, TAOJHUIIBI, TPadbl, CXEMBbI, HILTIOCTPUPYIOIINE B3aU-
MOCBSI3H JIEMEHTOB HAYYHOTO 3HAHUS;

13)  yMmeTh MOJIB30BATHCS CPEACTBAMH MYJIbTUMEINA, [T WILTFOCTPAIIMU TAMIOB Pa3BUTHS
€CTECTBO3HAHUS;

obradams:

14)  HaBbIKAMH ITOKCKA U 00pabOTKH MH(POPMAIMK B OYMaXKHBIX U DJICKTPOHHBIX UCTOY-

HUKaX;



15)  HaBbIKAMH OpPTraHU3AIIMH CAMOCTOSATEIBHOM pabOTHI MPH MOJATOTOBKE K MPAKTUYC-
CKHM 3aHSATUSAM U KOHTPOJIbHBIM paboTam;
16)  HaBbIKAMM MOJTOTOBKH U CIYIIIAHHUS, aHAIKM3a JOKJIAJI0B CBOUX TOBAPHIICH.

Ipu usyyenuu memvl HeoOX0OUMO:
1) u3y4uTh yueOHBIN MaTepHra (COOTBETCTBYIOIIME TEMbI B YUCOHUKE U3 CIIMCKAa OCHOBHOM JIH-

TEpaTypbl)

2) CcaMOCTOATEIIbHO 00JjIee MOAPOOHO PaCCMOTPETh PabOTHI:

1.

2.

Koxanosckwii, B.I1. ®unocodus u meromonorus nayku / B.I1. Koxanosckuii. —
Pocros v/]1, 1999.

3enpnosuu f.b., Xnonos M.IO. [/Ipama uaeit B no3Hanuu npuponsl. M., Hayka,
1988.

I'psanosoit 1. Y. Konueniuu coBpeMeHHOTo ecTecTBO3HaHUsI. CTPYKTYPHBIN Kypc
OCHOB €CTECTBO3HaHHUA: Yuel. mocoOue B cxemax, onpeieNieHusix, Tabmunax. —
M.: VUIIEAI'13, 1999. — 284 c.

Kanke, B.A. OcHoBHbIe (unocodpckre HarpaBlIeHUs U KOHIIETUU Hayku: toru
XX cronerus / B.A. Kanke. — M., 2000.

Kapnunckas P. C., JluceeB U. K., OrypuoB A. I'. ®unocodus npupoasi: Kosso-
mouuoHHas crparerus. — M.: Uatepnpake, 1995. — 352 c.

Kyn T. Crpykrypa Hayunsix peostouuii / T. Kyn. — M.: ACT, 2002.

I'panatoB I'. I'. MeToa AONOJIHUTENBHOCTH B Pa3BUTUU NOHSTUN (II€Aaroruka u
TICUXOJIOTHS MbIILICHUs): MoHorpadus. — Marauroropck: Mal'Vy, 2000. — 195 c.

Hertsapes, E.B.Xpecromarust no kypcy "KoHuenmuum cOBpEeMEHHOTO €CTECTBO-
sHanusa".Y.1 / E. B. Jlertsapes ; MI'TIH. - Maraurtoropck, 1998. - 108c.

Ocoboe enumanue obpamums Ha:
1.ITanopamy uael COBPEMEHHOTO €CTECTBO3HAHUS. .
2.ITpoGneMbl COBPEMEHHBIX €CTECTBEHHBIX HAayK ((U3MKU, XMMUHU, OMOJIOTHUH, 3KOJIO-

TUH U Jp.).

3. DBOMIOIUIO HAYYHOT'O METOJIa M €CTECTBEHHOHAYYHON KapTHHbBI MUpA.
4. MeTopl COBPEMEHHBIX €CTECTBEHHBIX HayK ((U3MKHU, XUMHH, OMOJIOTHH, IKOJIOTUN

u J1p.).

Tema 4. «ATpuOyThl U CTPYKTYpHBIE YPOBHM MaTepuu. HayuHas kapTuHa Mupa u

MHPOBO33PCHHC. ITansl pasBUTHUA €CCTCCTBO3HAHUSA

3aragku

HpI/IpOI[BI. PazButne Hpe,Z[CTaBJICHI/Iﬁ 0 Marc¢puu, ABUKCHUU, B3aUMOACHCTBHUU.

CBolicTBa U MPU3HAKKU JBHKEHUSA. TUIBI B3aMMOAEHCTBUN M WX XAPAKTEPUCTUKU. Cmpykmyp-

Hbl€ YDPOBHU U

cucmemnas opearnuzayus mamepuu. MUKpo-, MaKpO- U MeraMmupbl. THIIBI MHPO-

BO33pEHUN U TPUAIHOCTh HAYYHON KapTUHBI MUpa. THIBI IEHTPU3Ma U 3Tambl (UCTOpHsI) pa3BU-
THs €CTECTBO3HaHUA. Ero nmapamokcsl.

Lenv uzyuenus
[TomyunTs mpencTaBieHre 06 aTpuOyTax U CTPYKTYpHBIX ypoBHsX marepuu. Chopmupo-
BaTh MOHATUS O HAYYHOW KapTHHE MUpPAa U MUPOBO33PEHUHU. YSCHUTH €CTECTBEHHYIO U HEOOXO-
JUMYIO CBSI3b B PACKPBITHH TAlOB PA3BUTHUS €CTECTBO3HAHMUSL.

H3yuue oannyro memy cmyoeHm OO0JHCeH.

3HAMb.!

1) Kowmermniuu MaTepuu 1 €€ aTpuOyTHI.
2) Tlonsatue 0 MaTepuu, TBUKCHUU, B3aUMOJICHCTBHH.



3) CBoiicTBa 1 IPU3HAKH JABUKCHUSL.
4) Twunsl B3aUMOJCHCTBUI M X XapaKTEPUCTHKH.
5) CTpyKTypHBIC YPOBHHU M CUCTEMHAs OpraHU3alMs MATCPHH.
6) KnaccudukaunoHHble IpU3HAKY CTPYKTYPHBIX YPOBHEH OpraHu3aluy MaTepiuy Heopra-
HUYECKOU MPUPO/IBI, )KUBOW MAaTEPHH U COLIUYMA, UX OCOOCHHOCTHU, KPUTEPUH BHIOODA.
7) OCHOBBI IPUHSTOTO Pa3JIeICHUS HA MeTra-, MaKpO- 1 MUKPOMUPBIL.
8) EnuHMIBI KI3MEPEHUil POCTPAaHCTBA, BDEMEHH U IPYTUX XapaKTEPUCTUK B Mera-, Mak-
PO- U MUKPOMHDAX.
9) OcHOBHBIC CTPYKTYPHBIC SIIUHHIIBI MHKPO-, MAKPO- U MEraMupa.
10) nepapxusi CTpYKTYp MHKPO-, MaKpO-, MEraMmupa.
11) Tunsl MUPOBO33PEHHH M TPUATHOCTh HAYYHON KapTHHBI MHUpA.
12) Tumbl HeHTpU3Ma ¥ STarnbl (ACTOPHsS) Pa3BUTHS €CTECTBO3HAHUS.
13) OcHOBHBIC HCTOPUYECKUE MIEPUOJIBI PA3BUTHS €CTECTBO3HAHUS H €0 MapaJIOKCHI.
ymemy:
14) camocTosTEIHHO paboTaTh ¢ Y4ICOHUKOM U HAYYHO-TIOMYJISIPHOM JINTEPATypPOH;
15) ymMeTh OTOMpATh U CPAaBHUBATH MATEPUAIIBI 10 HECKOJIBKUM HCTOYHHKAM;
16) BBIMIOJIHATH TPOrPAMMHUPOBAHHBIC YITPAKHEHHS U aHAIM3UPOBATh X PE3YJIbTaThI,
17) ymetsb paboTaTh ¢ 000OIICHHBIMY [TAHAMHU TIO3HAHUS CTPYKTYPHOTO 00HEKTa, CBOWCTB
00BEKTa U SIBJICHUS,
18) ymeTh aHAIM3UPOBATH MOJIEIH, TAOIHIIbI, TPadbl, CXEMBI,
19) npoBouTh Ki1accuduKamo 00bEKTOB MUKPO-, MAKPO- U METaMHUpa;
20) yMeTb CTPOMTH MOJICIIH MHKPO-, MAKPO- U MEraMupa 3HAKOBO-CHMBOJIMYECKUMH CpPeJi-
CTBaMU;
21) ymMeTh NOJIB30BATHCS CPEICTBAMU MYJIbTUMEANA [UISl HILTFOCTPAIIUU XapAKTEPUCTHK 00b-
€KTOB MUKPO-, MaKpO- ¥ MEraMupa;
obraoams:
22) HaBbIKAMU TTOMCKA U 00pabOTKU HHPOPMAIHK B OyMaKHBIX U 3JICKTPOHHBIX HCTOYHH-
Kax;
23) HaBbIKAMHU OpTaHU3aI[MH CAMOCTOSATEIILHOM paboThl MPH MOATOTOBKE K MPAKTHYECKUM
3aHATUSAM U KOHTPOJIBHBIM paboTaM.
Ipu usyuenuu memvr Heob6x00UMO.
1) wu3y4nTh yueOHBIIH MaTepHan (COOTBETCTBYIOIIME TEMbI B YICOHUKE U3 CITICKA OCHOBHOM JTU-
TepaTypsbl)
2) CcaMOCTOATENBHO OoJice TOAPOOHO PacCMOTPETh PabOTHI:
1. Bysnos B. C. Hayunoe MmupoBo3s3penue. ConuanbHO-Quiocopckuii acnekT. — M.:
[Momutuzgar, 1987. — 208c.
2. Tpsmoroii /. Y. KoHIienuu cCOBpeMEHHOTO ecTecTBO3HaHMS. CTPYKTYPHBIA KypC
OCHOB €CTECTBO3HaHMs: Yueb. mocoOue B cxemax, OmpeleNeHHsX, Tabaumax. —
M.: VUIIEJI'M13, 1999. — 284 c.
3. 3enppoBuy A.b., Xmono M.IO. Jlpama uzaeii B no3Hanuu npupoasl. M., Hayka,
1988.
4. Koxanosckuii, B.Il. ®unocodust u merononorus Hayku / B.I1. KoxanoBckuit. —
Pocros v//1, 1999.
5. Crenun, B.C. Hayunas kapTuHa MHupa B KyJIbType TEXHOI'€HHOW LMBHIIM3ALIUH /
B.C. Crenum, JI.®. Ky3ueuosa. — M.: Ud PAH, 1994.
6. MapkoB M. A. O npupoze marepuu. — M.: Hayka, 1976. —216c¢.

Ocoboe sHumanue obpamums Ha:
TpakTOBKY OCHOBHBIX MTOHSATHIA.
CTpyKTypHBIE YPOBHHU U CUCTEMHYIO OPTaHU3ALUIO0 MAaTEPHH.
KnaccugukanmoHHbie IPU3HAKK CTPYKTYPHBIX YPOBHEH OpraHU3aluy MaTEepUH .
CH0XHOCTh 0OBEKTOB MUKPO-, MAKpO - U MeraMHpa.
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PEBI[CJI 1 I/II[CI/I Y OHSTHS KBAaHTOBO-KOCMOJOTHYECKOU KapTHUHBI IIPUPOALI

Tema 5. «EcTecTBeHHOHAYUYHBIM CTUJIb MBIIUICHHUS. DTambl SBOJIOIUN U CHUCTEMa
unen ¢pusndyeckoit kaptunsl Mupa (OKM)»

Wnen v noHATHUS KBAaHTOBO-KOCMOJIOTMYECKOM KapTuHbl [Ipuponsl. IIpuHuune u xapak-
TEpHbIE YEPThl CTHJISA MBIIUIEHUs B ecTecTBO3HaHMU. OOIias CTpyKTypa €CTECTBEHHOHAyYHOMH
KapTuHbel Mupa. Cucrema uneil coppemenHon ¢usmueckoir kaptubl mupa (PKM). IIpoGiemsr
(«ropsiure TOYKH») COBPEMEHHOUN (HU3HKH.

CrpyKTypHbIE 35IEMEHTBI MeXaHUuecKoi kapTuHbel Mupa (MKM). MexaHnuka kak Teopusl.

KoHuenuu npocTpaHcTBa ¥ BPEMEHH, UX CBOMCTBA U OCOOEHHOCTH Ha KaX/JIOM YpPOBHE
OpraHM3aly MaTepuH. DBOIIOLUS MPEICTABICHUN O MPOCTPAaHCTBE M BpeMeHH. KoHuenmus
oTHocuTenbHOCTU ["anmuies, e€ MaTemaTruueckas MOJEIb U POJb B MOCTPOCHUHU KIIACCHYECKOM
MEXaHUKH; MOJIHas Tpymnna npeodbpazoBanuii I'anumes.

O6mas crpykrypa anekrpoauHamuueckoil ®KM. Poars MKM u OJIKM B pa3Butuu cospe-
MEHHOI'0 €CTECTBEHHOHAY4YHOI0 CTWIs MblluieHus. Vinen Onu3koedcTBUSA U JaJIbHOJEHCTBHUS.
[TpuHIMIBI CYNEPIIO3ULINN, CHMMETPHH, IPUIMHHOCTH, OJIM3KOJEHCTBHSA, Tyaan3Ma, KBaHTOBA-
HUS, IPUHLUI BO3pAcTaHUs SHTPONMHU U Jip. B coBpeMeHHoH OKM.

Lenv uzyuenus
PackpbITh CTPYKTYpHBIEC 2JIEMEHTHI Qu3udeckoit kaptuasl Mupa (PKM). PackpeiTh cucre-
My ujell coBpeMeHHoM (uznyeckoit kapTunbl Mupa (PKM). U3yunts cTpyKTypy U 0COOEHHOCTH
Pa3BUTHSI, OCHOBHBIE UJEH U MOHITHUSI MEXAaHUYECKOM, 3JIEKTPOJIMHAMUYECKO U KBAaHTOBOW Kap-
TUHBI MUpPA. YCBOUTb OCHOBHBIE HUJEM U 3aKOHBI COBPEMEHHON KBAaHTOBO-KOCMOJOTMYECKOU
kapTuHbl [Ipuponasl. O60cHOBATH MPOOIEMBI («TOpPSYHE TOUKH») COBPEMEHHON (DPU3UKH.

H3yuue oannyro memy cmyoeHm OO0NHCeH.

3HaMb:
CTHJIA MBIIUICHHUS,
MPUHIUIIBI U XapaKTEePHbIE YEPTHI CTUJIS MBIILJIEHUS B €CTECTBO3HAHUY;
oO11asi CTpyKTypa €CTeCTBEHHOHAYYHON KapTHUHBI MHUPA;
HOHATHE O (PU3MUECKON KapTHHE MUpa U €€ COCTaBIISIOIINX;
CTPYKTYpHBIE 3JIEMEHTbI MeXaHn4yeckoil kapTuHbl Mupa (MKM);
UJIEU U TIOHATHUS MEXaHUYECKOU KapTHHBI MUPA;
MEXaHHUKY KaK TEOPHIO;
MIOHSITHE O NMIPOCTPAHCTBE U BPEMEHM, UX CBONCTBAX;
KOHIEMNINIO OTHOCUTENbHOCTHU ["anmuies, e€ MareMaTudeckasi MOJENb U POJb B IOCTPOSHUH
KJIACCUYECKON MEXAHUKH;
MIOJIHYIO TPYIITY TIpeoOpa3zoBanuii [ anmes;
UJIEU U TIOHSTHS 3JIEKTPOAUHAMUYECKON KApTUHBI MUDPA;
0COOEHHOCTH 00IIeH CTPYKTYPHI dnekTpoauHamudeckon ®KM;
poas MKM u O/IKM B pa3BuTHM COBPEMEHHOTO €CTECTBEHHOHAYUYHOT'O CTUJISI MBILUICHNUS.
Heu OJM3KOJIECHCTBHUA M NANTLHOICHCTBHA,
IPUHIUIBI CYNIEPIO3HUIINN, CHMMETPUH, TPUUMHHOCTH, OJM3KOIEHCTBHS, AyalTu3Ma, KBaH-
TOBaHHs1, IPUHIUIT BO3PACTAaHUs SHTPOIMH U JIp. B coBpeMeHHO PKM;
MIOHSITUE O KBAHTE;
UJIEU U MIOHSTHS KBAHTOBO-IIOJIEBOW KapTUHBI MUPA;
UJIEU U TIOHSTHS KBAaHTOBO-PEJIATUBUCTCKON KApPTUHBI MUDPA;
WJICH U TIOHATUSA COBPEMEHHOM KBAHTOBO-KOCMOJIOTHYECKOM KapTuHbI [Iprposr;
cucreMa uaei coBpeMeHHOH pu3nueckoi kapTuael Mupa (PKM);
po0JIeMBbI («TOPSYHE TOYKH») COBPEMEHHOU (PU3UKH;

ymemsw.
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1) camocTosTENBEHO PA0OTATh C YYCOHUKOM U HAYYHO-TIONYJISIPHOU JINTEPATYPOU;

2) yMeTb OTOMpPATh M CPAaBHUBATH MATEPHAJIbI 10 HECKOJIBKUM HCTOYHUKAM,

3) yMeTb BBINOJHATH MPOrPaMMHUPOBAHHBIC yIIpaKHEHMsI (HampaBIieHHbIe Ha (HOpPMUPOBa-
HUS TIOHATHUSA O (PU3UUECKON KapTHHE MUPA);

4) yMmeTh aHAJTU3UPOBATh PE3YJIbTATHI IPOTPAMMHUPOBAHHOTO YIIPAXKHCHHUS;

5) yMeTb NpUBOIUTH MPUMEPbI, HILTFOCTPUPYIOIIUE (PU3NIESCKUE UICH, TOHATHS U 3aKOHbI;

6) yMmeTh aHaJIM3UPOBATh TAOJHIIBI, IPadUKH, CXEMbI, PUCYHKH, (DOPMYJIBL;

7) yMeTb CTPOUTH MOJICTH 3HAKOBO-CHMBOJIMYECKUMHE CPEACTBAMU;

obraoams:

8) HaBbIKaMH IMOMCKA ¥ 00pabOTKH HHPOPMALIMK B OyMaXKHBIX U 3JICKTPOHHBIX HCTOYHH-
Kax;

9) HaBBIKAMHU OpraHU3aI[MH CAMOCTOSATEILHON pabOThl MPH MOJATOTOBKE K MPAKTHYCCKUM,
71a00paTOPHBIM U KOHTPOJIBHBIM paboTam;

10) HaBbIKaMU CIIyIIAHKS U aHATN3a OOBSICHEHHI MPETIOIaBaTeNs U BHICTYIUICHUI CBOUX TO-
BAPUILICH.

Tlpu uzyuenuu memvr He06x00uMoO.
1. wu3yuuTh yueOHBINH MaTepual (COOTBETCTBYIOUINE TEMbI B YU€OHUKE U3 CIIMCKAa OCHOBHOM JTH-
TepaTypbl)
2. CaMOCTOATEIBHO O0Jiee MoIPOOHO PACCMOTPETH PAOOTHI:

1. Teiizen6epr B. ®usuka u pmnocodus. Yacts u nenoe. M., Hayka, 1989.

2. Tunzoypr B. JI. O ¢usuke u acrpodusuke (Cratbu u BbICTyIUIeHHs). — M.: Hayka,
['maBHas penakuus Gu3MKo-MareMaTu4eckon aureparypsl, 1985. — 400c.

3. TI'psanmosoit [. 1. Konueniuu coBpemeHHOro ectecTBo3HaHUSA. CTPYKTYpHBIH Kypc Oc-
HOB €CTECTBO3HaHMS: Y4el. mocoOue B cxeMax, onpeneneHusx, radmumnax. — M.: YUIIEJAT'U3,
1999. — 284c.

4. 3enpnosuu A.b., XmonoB M.YO. Jlpama uneii B no3nanuu npupoasl. M., Hayka, 1988.

5. UBanos, b.I1. ®usnueckas kaptuna mupa / b.I1. UBanos. — CIIG., 2000.

6. Hosuk U. B. Borpock! cThiist MBIIUTEHUS! B €CTECTBO3HAHUU. — M.: 311-BO OJUT. IHT-
pblL., 1975. - 144 c.

7. Cenbko 10. B. ®opmupoBanue HayyHOro CTHJIA MblIUIeHUs ydamuxcs// HoBoe B &u3-
HU, HayKe, TexHuke. Cep. [lenaroruka u neuxomnorus. — Ne 4. — M.: 3nanue, 1986. — 90c.

8. Xpamor 10. A. ®usuka: bubnmorpadudeckuit cnpaBouyHuk. — 2-¢ u3a. — M.: Hayxka,
['maBHas penakius GU3MKo-MaTeMaTHuecKoi aureparypsl, 1983. —400c.

9. [Hertsapes,E.B. Xpecromarust o kypcy "KoHIenmuu COBPEMEHHOTO €CTECTBO3HA-
Hus".Y.1/ E. B. [lertapes ; MI'TIU. - MarauTtoropck, 1998. - 108c.

Ocoboe sHumanue obpamums Ha:

1. Otnuume ecTeCTBEHHOHAYYHOTO CTHIIS MBIIIUICHHSI OT JPYTUX CTHIICH.

2. Tlpobnemsl («ropsiurie TOYKU») COBPEMEHHOW (PU3UKKU M OCOOEHHOCTH UX

pereHws.

3. HWHTerpaTuBHBIA €CTECTBEHHOHAYYHBIH M Ja)ke OOIIEHAY4HBIM XapakTep
HEKOTOPHIX (PU3MUECKUX HJEH (COXpaHEHHs, CHMMETPUH, TPUIMHHOCTH,
KBAaHTOBAHUS, €IUHCTBA, COOTBETCTBUS U JIOTIOJIHUTEIIBHOCTH).
OBOJTIOLUIO MTPEACTABICHHI O TPOCTPAHCTBE U BPEMEHH.

5. Pore MKM u 3/IKM B pa3BUTHH COBPEMEHHOT'O €CTECTBEHHOHAYYHOTO
CTHJISI MBITIIJICHHS.
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Tema 6. «OcobeHHOCTH (PU3NUECKUX TEOPUI ONMHUCAHUS IPUPOIBD»

Konnenmus cocrostHust ¢pusznyeckoil cucreMsl U e€ mMareMaTuueckas peanusanus. KoH-
nenuus (QpyHIaMEeHTaIbHBIX B3aUMOCHCTBUN, UX OCHOBHBIC XapaKTepUCTHKH. DyHIaMeHTaIb-
HbIE TOCTOsSIHHBIE. CTPYKTYpa 110001 (hr3nueckoil Teopun u e€ MareMaTuieckast MOZeb.

KopmyckynspHast KOHIENIHs PU3MUECKOT0 OMUCAHUS IPUPOABI: aTOMU3M JAPEBHOCTH; Me-
XaHUCTUYECKUH aTOMU3M M €ro HeJOCTaTKH; MPUHIUI aTOMHU3Ma U Kjlaccuueckas (u3Hka; ato-
MHU3M MUKpomupa. Maremarndeckass MOJIeIb KOPIIYCKYJISIPHOI'O OIIUCAHUS.

KontunyanbpHas KoHIENIUs (HU3NIECKOTO OMMCAHUS MIPUPOIBL: TToJIeBast popMa MaTepHH
Y DBOJIIOLMSA €€ MHTepnperanui. MareMaTuueckue MOJIEI KOHTUHYAIBHOIO OIIMCAHHUS.

JIluHaMy4yecKkre 3aKOHOMEPHOCTH M UX MAaTEMAaTHYECKOE ONHMCAHME: MaTEMAaTUYECKast MO-
JIeJIb TUHAMHYECKON TeOpHH U €€ 0COOEHHOCTH; IPUMEPhI TUHAMUYECKOT'O OMIMCAHHUS.

CrarucTuueckue 3aKOHOMEPHOCTH U MX MaTEeMaTUYECKOE ONUCAaHUE: MaTeMaTHYEeCKUe
MOJIJI CIUIOLIHOM cpefibl B MEXAHHMKE JKMJIKOCTU WJIM ra3a U KJIACCUYECKOU 31EKTPOJINHAMUKE;
MaTeMaTU4yecKasl MOJIeJIb CTATUCTUYECKON TEOPUH HA MPUMEpPAX CTATUCTUYECKUX M KBAHTOBO-
MEXaHUYECKUX CUCTEM

Lenv uzyuenus
PackpbITh 1 000CHOBaTH HEOOXOIUMOCTH MUCIOJIB30BAHUS METOJJOB MAaTEMATHUECKOTO MO-
JEUPOBaHMs B COBpeMEeHHOHN (u3uke; OcoOeHHOCTH (DPU3MUECKOTO ONMUCAHUS MPUPOJBI: CTaTH-
cTudeckne u nuHamudeckue. CyTh HAYYHBIX HCCIIEIO0BATEIBCKUX MPOTPAMM — aTOMUCTUYECKOM,
KOHTHHYaIbHON, MATEMAaTUYECKON U UX MOJEIBHOE MPEICTABICHHE.
H3yuue oannyro memy cmyoeHm O0NHCeH.

3Hams.

<

0COOEHHOCTH MaTeMaTUYECKOT0 MOJICTUPOBAHUS (DU3UIECKUX CUCTEM, SIBIICHUM, OOBEKTOB U
HUX CBOICTB;

KOHIICTIIINK COCTOSTHUS (PU3UYECKOM CUCTEMBI U €€ MaTeMaTH4YeCcKasi peaan3alus;
KOHIENINH (PYHIAMEHTaIbHBIX B3aUMOICUCTBUN U MX OCHOBHBIC XapaKTEPUCTHUKH;
dbyHIaMEHTaIbHBIE TTOCTOSIHHBIC,

CTPYKTYpY Tt000i pusudeckoit TeOpun 1 e€ MaTeMaTUYECKYIO MO/IENb;

KOPIYCKYJISIPHBbIE KOHIENIIUN (PU3NYECKOTO OMUCAHUS TPUPOJIBI: AaTOMU3M JPEBHOCTH; Me-
XaHUCTUYECKUN aTOMU3M U €r0 HeJIOCTATKH; MPUHIIUI aTOMU3Ma U Kjaccuyeckasi Gu3HKa;
aTOMH3M MHKPOMUPA;

MaremMaTuyecKas MOJEIb KOPIYCKYJISIPHOTO OIIMCAHMUS;

KOHTHHYQJIbHBIC KOHIIETIHS (PU3HUIECKOTO OMMMCAHMS TIPUPOJIBI;

MaTeMaTUYECKUE MOJEIN KOHTUHYAJIbHOTO ONIMCAHUS;

JTUHAMUYECKUE 3aKOHOMEPHOCTH U UX MAaTEMaTUYECKOE OMHUCAHNUE;

CTaTUCTUYECKHE 3aKOHOMEPHOCTH U UX MAaTEMATHYECKOE OIUCAHUE;

AN NN
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ymems:

11) camocTOsATETHHO paboTaTh ¢ YICOHUKOM U HAYIHO-TIOMYJISIPHOMN JIUTEPATyPOH;

12) ymeTs OTOMpATh U CPaBHUBATh MaT€PHAIIbI [0 HECKOJILKUM HCTOYHUKAM;

13) ymMeTh 1MoJ1b30BaThCsl 0000IIEHHBIMU TJITAHAMU ITPU OTBETE HA BOIIPOCHI,

14) yMeTh BBITIOJHATH IPOTPAMMHPOBAHHBIC YIIPAXHEHUs (HaIlpaBiIeHHbIC HA (POPMUPOBaA-
HHE OCHOBHBIX (DU3UYECKUX TIOHSITHIA);

15) ymeTh aHANM3UPOBATh Pe3yIbTaThl IPOrPAMMHUPOBAHHOTO YIIPAKHCHUH;

16) yMeTb IPHBOIUTH IPUMEPHI, MILTIOCTPHPYIOLIHE CTATUCTUYECKHE U TUHAMHICCKHIE 3aK0-
HOMEPHOCTH OTIMCAHMS IPUPOJIBI, U UACH aTOMHCTHYECKOM, KOHTUHYaJIbHOM, MaTeMa-
THYECKON HAayYHBIX MPOTPaMM;

17) ymeTh aHANIM3UPOBATh TAOJUIIBI, TPAQUKH, CXEMBI, PUCYHKH, ()OPMYJIBL;



obnaoame.:

18) HaBBIKaMU TOKCKA B 00pabOTKK HHGOPMALIUU B OyMaXKHBIX U 3JICKTPOHHBIX UCTOYHH-

Kax;

19) HaBbIKaMM OpraHu3alnun CaMOCTOSATEILHOM pa6OTBI IIpHU MMOATOTOBKE K IIPAKTHYECKHUM

3aHATHUSAM KOHTPOJIBHBIM paboTam;

20) HaBbIKAMU CITYIIaHHS U aHAIN3a 00BACHEHHUI PEOAaBaTessl U BHICTYIUICHUH CBOMX TO-

BAPUILICH.

Ipu usyyenuu memvl HeoOX0OUMO:
1. wu3yuuth yueOHBINH MaTepuai (COOTBETCTBYIOIINE TEMbI B yUeOHUKE U3 CIIUCKA OCHOBHOM JIH-
TepaTypbl)
2. CcaMOCTOATENIBHO OoJiee MoIPOOHO PacCCMOTPETh PAOOTHI:

1)
2)

3)
4)
5)
6)
7)

8)

[eiizenbepr B. ®usuka u ¢punocodus. Yacts u nenoe. M., Hayka, 1989

['un36ypr B. JI. O ¢usuke u acrpodpusuke (Crarbu u BeicTyuieHus1). — M.: Hayka, ['mas-
Has peakuus GU3nKo-MaTeMaTHuecKou tureparypsl, 1985. — 400c.

I'opctko A. b. Ilo3HakomMbTECH ¢ MaTeMAaTUYECKUM MOJeIUpoBaHueM. — M.: 3HaHue,
1991.

I'psanosoit [. U. Konneniuu coBpeMeHHOro ecrectBo3Hanus. CTpyKTYpHBIN Kypc OCHOB
€CTeCTBO3HAHMA: Yuebd. mocobue B CXemax, ompeaeneHusx, Ttadmumax. — M.:
YUIIEAI'N3, 1999. — 284 c.

3enbnoBud A.b., Xnonos M.YO. Jlpama uneii B no3znanuu npupoasl. M., Hayka, 1988
WBanos, b.I1. ®usnueckas kapruna mupa / b.I1. UBanos. — CII6., 2000.

XpamoB 0. A. ®usuka: bubnuorpaduueckuit cnpaBounuk. — 2-¢ u3a. — M.: Hayka,
['maBHas penakius GpuU3MKO-MaTeMaTHYECKOM utepatypshl, 1983. — 400c.

Hertsapes, E.B. Xpecromarus no kypcy "KoHuenuumu COBpPEMEHHOrO €CTECTBO3Ha-
nua". Y.1 / E. B. dertspes ; MI'TIN. - Marautoropck, 1998. - 108c.

Ocoboe sHumaHue oopamums Ha:
1) Hcmonb3oBanue 0000IICHHBIX ITAHOB TIPH OTBETE HA BOIPOCHI.
2) TpakTOBKY OCHOBHBIX (DU3NYECKUX MOHITHH.
3) OcCoOeHHOCTH CTATHCTHYECKOTO U JUHAMUYECKOTO OMUCAHUS TPUPOJIBI.
4) CxojcTBa M OTJMYHUS aTOMHUCTHYECKOW, KOHTHHYAIBHOM, MaTEMaTHUECKOM
Hay4YHBIX MPOTPaMM.

Tema 7. « ACTpOHOMMS U TEOPUSI OTHOCUTEIBLHOCTH B pazBuTu OKM)»

[Tpobnembl UM «TOpsYMe TOYKW» B COBPEMEHHOH (u3uke U acTpodusuke. DBOIIOLUSA

ACTPOHOMUYECKOM KapTUHBI MUPa — UCTOPUYECKHI 0030p OCHOBHBIX OTKPBHITUN B aCTPOHOMHUHU.

Lenv uzyuenus
PaccMoTpeTs 3BONIONUI0 ACTPOHOMUYECKHX 3HAHUN U OCOOCHHOCTH aCTPOHOMHH U acCT-

podusuku 21 Beka 1 QyHIaMEHTAIbHbIE OTKPHITHSA. Y CTAHOBUTH IJIaBHbIE OOBEKTHI U3YUEHUS U
HOBBIE METOJIOJIOTUYECKHE YCTAaHOBKH. YKa3aTh Ha MPOOJIEMbI MU «TOpsune TOYKU» B COBpeE-
MEHHOH ¢(u3uke u actpodpusuke. PaccMoTpers MeTOnbl MaTeMaTHYECKOTO MOJEIMPOBAHUS
B COBPEMEHHOMN aCTPOHOMMUH.

v
v

H3yuue oannyo memy cmyoenm OO0JHCeH.!

3HAMbs.

0COOEHHOCTH acCTPOHOMUH U acTpodusuku 21 Beka;
HOHATHUS U METO/Ibl KOCMOJIOTUHY;



1)

ANANERNANEN

poOJIEMbI TN «TOPSYHE TOUKU» acTpo(du3uKe;

SBOJIIOLIMIO ACTPOHOMUYECKON KAPTUHBI MUDA;

CyTh (DyHIaMEHTaIbHBIX OTKPBITUN KOCMOJIoTuU KoHIa 20 u Hayana 21 BEeKOB;
PEBOJIIOLIMY B aCTPOHOMMHY;

0COOEHHOCTH HOBBIX KOHUEMNINI TEOPETUYECKON KOCMOJIOTHH;

ymemy:

1)
2)
3)
4)

5)
6)
7)

8)

CaMOCTOSITEJILHO pa0d0oTaTh C YYCOHUKOM M HAYYIHO-TIOMYJIIPHOU JTUTEPaTyPOii;
YMETh OTOMpaTh M CPAaBHUBATH MATEPUAIIBI 10 HECKOJILKIM HCTOYHUKAM;
CXEMaTUYHO U300pa3HTh ATAIBI IBOJIIOIUN aCTPOHOMUYECCKUX 3HAHMIA,
c(hOopMyIIMPOBATh OCHOBHBIE MPOOIEMBI BOZHUKAIOIINE IPH U3YICHUU KOCMOJIOTHH, €€
«ropsTYME TOYKH», @ TaK )K€ TPAHUIBI IPUMEHHUMOCTH €€ 3aKOHOB;
YMETh aHAJTN3UPOBATH TAOIUIILI, CXEMBI, Tpa(UKH, pUCYHKH, (OPMYIIBL;
YMETh CTPOUTH MOJICIh HCTOPUYECKOTO Pa3BUTHSI ACTPOHOMHH 3HAKOBO-
CUMBOJIMYCCKUMU CPEICTBAMU;

obnadams.
HABBIKAMU TIOMCKA U 00pabOTKH MHPOPMAIUH B OyMa)KHBIX U 3JIEKTPOHHBIX UCTOYHU-
Kax;
HABBIKAMU OPTaHU3AIMHA CAMOCTOSTSIILHON paOOThl TIPH MOATOTOBKE K MPAKTUICCKUM
3aHATHSIM U KOHTPOJIbHBIM paboTam.

Ipu uzyuenuu memovt He0OXOOUMO:

U3Y4UTh yu4eOHBI MaTeprai (COOTBETCTBYIOIINE TEMbI B yUeOHUKE U3 CIIUCKA OCHOBHOM JIK-

TepaTypsbl)
2) CcaMOCTOATENIbHO 00JIee OPOOHO PaCCMOTPETh PabOTHI:

1) T'un3dypr B. JI. O ¢usuke u acrpodusuke (CtaTbi U BBICTyIUICHHS). — M.:
Hayka, ['naBHast pegakius ¢puznko-mMaTemMaTuueckon qureparypsl, 1985. — 400c.

2) 3enbnosuu f.b., XnomnoB M.IO. JIpama uneit B mo3Hanuu npuponast. M., Hayka,
1988

3) Upmuc I'.M. PeBontonuu B acTpoHOMuH, Gusnke U kocmonoruu. - M.: Hayka,
1985. 232c¢.

4) Kasnauees, B.I1. IIpo6nembr HOBO# kocmoronuu. [Ipenpunt / B.I1. Ka3znauees,
A.B. Tpopumosn. — HoBocubupck, 1994. — 72c.

5) T'pstmosoit 1. U. Konuenmuu coBpeMeHHOTO ecTecTBO3HaHUS. CTPYKTYpHBIH Kype
OCHOB €CTECTBO3HaHMS: Yuel.mocoOue B cxeMmax, OMpeNeseHUsX, Tadiuiax. —
M.: VUIIEAT' U3, 1999. — 284c.

Ocoboe sHumanue obpamums Ha:
1. 3HadeHHe aCTPOHOMUHU ISl PA3BUTHS COBPEMEHHOM IUBUITH3AIINH.
2. TpakTOBKY OCHOBHBIX aCTPOHOMHUECKUX MOHSTHI.

Tema 8. «OcHoBHBIE BEIBOALI CTO»

[Tonsitue 06 CTO - crenuanbHON TEOPUU OTHOCUTEIHLHOCTH (Kak oOpaser Teopu). IIpo-

cmpancmeo, epems, cummempusi. IIpocTpaHcTBO, BpeMsl M ABM)KEHHE B coBpemMeHHO DKM.
[TpUHIMIIBI OTHOCUTEABHOCTH U CUMMETPHH. .

L]env uzyuenus



PaccMoTpeTs naen OTHOCUTENBHOCTH ODWHILITEIHA U POJIb B IOCTPOEHUU PEIATUBUCTCKUX

TeopHii; 3HaTh OCHOBHBIC MOJIOKEHHS creruanbHoi Teopur otHocutTenbHocTH (CTO). Iomy-
YUTh NIPEACTABICHUE O IIPOCTPAHCTBE, BPEMEHU U IBHKeHUH B coBpeMeHHOoM OKM. Ilonumars
pOJIb MPUHLMUIIOB OTHOCUTEIBHOCTH U cummeTpun 11t PKM u ectecTBO3HAHUS B LEJIOM.

1)

2)

H3yuue oannyro memy cmyoeHm OO0JHCeH.
3HamMb:
v/ KOHLEMNIUIO OTHOCUTEILHOCTH DHUHIITEHHA;
v MareMaTH4eCcKyI0 MOJIe/Ib KOHIEIIINA OTHOCHTEIBHOCTH DHHIITEHHA U €€ POJIb B IO~
CTPOEHHUH PENSITUBUCTCKUX TEOPHIL;
MOJIHYIO Tpynmy npeodpazoBanuii [lyankape;
nousitue 006 CTO - ciennanbHON TEOPUU OTHOCUTEIHHOCTH (Kak 00paser] Teopun);
3BOJIIOLHIO MPEJICTABICHUN O IPOCTPAHCTBE U BPEMEHU;
IIOHATHUE O IPOCTPAHCTBE, BPEMEHU U IBHKCHUU B coBpeMeHHOU DKM
ONpeIeJICHUE CUMMETPUU U €€ BUIBL;
JUHAMHYECKHE CUMMETPUU ITPOCTPAHCTBA U BPEMEH;
MOHATHUS U30TPOMHOCTU U AHU30TPOINH, UHBAPHUAHTHOCTU U OJJHOPOJIHOCTH;
MOHSTHE NHBAPUAHTHOCTH NPOCTPAHCTBEHHO-BPEMEHHBIX NTPEOOPA30BaHMIA;
mpocTeiilliie CUMMETPUH (aCUMMETPUHU) MPOCTPAHCTBA, BPEMEHU M CBSA3aHHBIE C HUMH
3aKOHbBI COXpaHEHUs (HECOXpAaHEHMUS);
teopeMmy Herep;
OCHOBHBI€ TMOJIOKEHUS CTieHaIbHON Teopun oTHocuTenbHOocTH (CTO);
0COOCHHOCTH MPOSIBICHUS IPUUYUHHO-CIIEACTBeHHBIX cBs3eil B CTO;
cineactBuss CTO: OTHOCHTENBHOCTH OJHOBPEMEHHOCTH, PENTUBUCTCKOE COKpALICHHE
JUIMH ¥ IPOMEXYTKOB BPEMEHH, YBEIIMUEHUE MHEPTHOM MacChl B JBHXKYLICIHCS CUCTEME
KOOpJMHAT OTHOCHUTEIbHO, HEMOJBWKHOM CHCTEMBl OTCYETa, MPOCTPAHCTBEHHO-
BPEMEHHOW MHTEpBA MEXIY COOBITHSIMHM, €ro HMHBAPHUAHTHOCTb, IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXY COOBITUAMHU, IPUUMHHOCTh, €AMHCTBO IIPOCTPAHCTBA U Bpe-
MEHH, IPOCTPAaHCTBEHHO-BPEMEHHON KOHTHHYYM, SKBUBAJIEHTHOCTb MacChl U SHEPTUH;
v’ TIOHATHE O MPOCTPAHCTBE, BDEMEHH, CHMMETPHH M MX OCOOEHHOCTSX Ha KaIOM YPOBHE
OpraHu3aly MaTepuu;
(GbOopMyIHUPOBKY MPUHIIUIIOB OTHOCUTENIBHOCTH U CUMMETPUU;
MIOHSITHE CTPYKTYPHI U €€ POJIb B OPraHU3aLUNU )KUBBIX U HEXXHUBBIX CUCTEM;
MOHITHE O CHMMETPUH U aCUMMETPUHU U UX COOTHOIIEHUH;
ymems.
9) camocTOATENHHO paboTaTh C YICOHUKOM U HAYYHO-TIOMYJISIPHON JINTEPATyPOH;
10) ymeTs OTOMpATh U CPaBHUBATh MaTepPHAIIbI [0 HECKOJILKUM HCTOYHUKAM;
11) ymMeTh HCITIOB30BaTh 000OIIIEHHBIH TUTaH MMO3HAHKUS Teopuu, st paccMorpenus CTO;
12) ymeTh BHIETH CHMMETPHIO U aCHMMETPHIO Ha YPOBHE )KUBOW M HE)KUBOW MaTEpUH;
13) ymeTh aHAIM3UPOBAThH TAOIUIIBI, TPAQUKH, CXEMBbI, (POPMYJIBI;
obnadamy:
14) HaBbIKaMH MOKMCKA ¥ 00paObOTKH HHPOPMAIMK B OYMaXKHBIX U 3JICKTPOHHBIX HCTOYHH-
Kax;
15) HaBbIKAMU OpTaHU3AIMU CAMOCTOSTEIBHON PadOThI MPU MOATOTOBKE K MPAKTUIECKUM
3aHATUSAM U KOHTPOJIBHBIM paboTaM.
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Ipu uzyuenuu memovt He0OXOOUMO:
U3Y4UTh y4eOHBIH MaTepuai (COOTBETCTBYIOIINE TEMbI B YU€OHUKE U3 CITMCKAa OCHOBHOM JH-
TEpaTyphbl)
CaMOCTOSITEIIbHO 0oJiee TOAPOOHO PacCCMOTPETh PaOOTHI:

1) I'psposoii 1. Y. Konnenmuu coBpeMeHHOT0 ectecTBo3HaHUs. CTPYKTYPHBIH Kypc OcC-

HOB €CTECTBO3HaHMS: Y4eO. mocobue B cxeMax, onpeaeneHusx, tadmumnax. — M.: YUIIEJAT'U3,
1999. — 284c.

2) Teiizen6epr B. ®usuka u punocodpus. Yacts u rienoe. M., Hayka, 1989.



3) Umanos, b.I1. ®usnveckas kaptuna mupa / b.I1. UBanos. — CII6., 2000.

4) Tlpuroxun, . Bpems, xaoc, kBaut: K perienuto mapamokca spemenu / U. TIpuroxum,
. Crenrepc. — M.: Dautopuan YPCC, 2000. — 240c.

5) Xpamos 10. A. ®usuka: bubanorpadudeckuii cpaBoyHuk. — 2-¢ u3A. — M.: Hayka,
['maBHas penakuus Gpusnmko-mareMaTudeckon aureparypsl, 1983. —400c.

Ocoboe sHumaHnue oopamums Ha:
1) OcHOBHBIE MOJIOKECHHUSI TEOPHH OTHOCUTEIBHOCTH JHHILITEHHA.
2) TloHsTHe O MPOCTPAHCTBE, BPEMEHHU U IBHKEHUHU B coBpeMeHHON DKM.
3) IlousiTHe 0 CTPYKTYpE U €€ PO B OPraHU3aIMU KUBBIX U HE)KUBBIX CUCTEM.
4) KoHIENINU CHMMETPUHU U aCHMMETPHUH.
5) CumMmeTpus 1 3aKOHBI POCTa B XKHBOI MPUPOJIE.
6) Tlpocreiimme cuMMeTpUr (ACHMMETPHH) TPOCTPAHCTBA, BPEMEHHU U CBSI3aHHBIC C
HUMHU 3aKOHBI COXpaHEHUsI (HECOXPAHEHHUS).

Tema 9. «OcHoBHBIE TTON0KEHUsI 00111e# Teopun oTHOCUTENBHOCTH (OTO).

3axonbl Kemnepa, tsrorenust Hetorona u ucxoansie nonoxenuss OTO. OcHoBHbIE cien-
crBus OTO. PazButre unen (IpUHIMIA) COXPAHCHUS U CHUMMETPUHU B €CTECTBO3HAHUH. 3aKOHBI
COXpaHEeHHsl. 3aKOHbBI COXPAHEHHUS YJHEPTUU B MAKPOCKOIMYECKUX MpoIleccax

Lenv uzyuenus
Paccmotpets 3akonbl Keriepa, tarorenust HproToHa 1 MiCXOJHBIE TOJIOXKEHU 0011el Teo-
pun otHocutenbHocTH (OTO). Ilpoananu3upoBaTh pazBuTHe Hjen (MIPUHLUIA) COXPAHEHUS U
CUMMETPUU B ECTECTBO3HAHUU U €€ 3HAUCHUE.

H3yuue oannyro memy cmyoeHm OO0NHCEH.

3HAMb!
1) 3axous! Kemepa;
2) 3akoH BCEMUPHOro TAroTeHus HploToHA;
3) Hcxonansie nonoxenus OTO;
4) Ocuosusle cineacteus OTO;
5) Dwmmupuueckue gokazarenbersa OTO;
6) Wnew (MpUHLUIIBI) COXPAHEHUS U CHMMETPHUH;
7) TloHsiTHe O KPUBH3HE POCTPAHCTRA,
8) IloHsTHE rPaBUTAIMOHHOTO PAIHYCa;
9) TloHsiTHE O rPaBUTAIMOHHOM KOJUITAIICE;
10) [TonsiTHe 0 YEpPHBIX ABIpAXx;
11) 3aKOHBI COXpaHEHWUST;
12) 3axoHBI COXpaHEHHsI PHEPTHH B MAKPOCKOIIMYECKUX TPOIECCaX;
13) [IpuHIUI SKBUBAJICHTHOCTH TPABUTAIIMOHHOTO TIOJISl M CHJT HHEPIUH;

ymemy:
14) camocTOsATETHHO paboTaTh ¢ YUCOHUKOM U HAYIHO-TIOMYJISIPHOMN JIUTEPATyPOH;
15) ymeTh 0TOMpATh U CPAaBHUBATH MaTEPHAJIBI TI0 HECKOJIBKUM HCTOYHHKAM;
16) ymeTh HCIIOB30BaTh 000OIIEHHBIH TUIaH MTO3HAHKUS TeopuH, 11 paccMorperus OTO;
17) ymMeTh aHANIU3UPOBATH TAOJHIIBI, CXEMBI, PUCYHKHU, ()OPMYJIBI,
18) naxoauTh SMIupuUeckue gokaszarenbcta OTO;

obnadamy:
19) HaBBIKaMU TIOMCKA B 00pabOTKK HHGOPMAIIUU B OYMaXKHBIX U 3JICKTPOHHBIX UCTOYHHU-

Kax;



20) HaBBIKAMU OpraHU3aIlMH CAMOCTOSTEIILHOM PaboThl MPH NOATOTOBKE K MPAKTHYECKUM
3aHATHSAM W KOHTPOJBHBIM paboTam.

Ilpu uzyuenuu memvr Heo6x00UMO.

1) u3y4uTh yueOHBIN MaTepHral (COOTBETCTBYIOLIME TEMbI B YUCOHUKE U3 CIIMCKAa OCHOBHOM JIU-
TepaTyphl)

2) CaMOCTOSATENIbHO 00Jiee MOIPOOHO PACCMOTPETh PabOTHI:

1) Xpamos [O. A. ®usuka: bubanorpadudeckuii cripaBouHuk. — 2-¢ u3d. — M.: Hayka,
['maBHas penakuus Gpusnko-mareMaTudeckon aureparypsl, 1983. —400c.

2) Ilpuroxwun, 1. Bpewms, xaoc, kBant: K pemenuro mapamokca Bpemenu / . Ipuro-
xwuH, 1. Crenrepc. — M.: Dauropuan YPCC, 2000. — 240c.

3) Usanos B.II1. ®usnueckas kaptuaa mupa / B.I1. UBanos. — CII6., 2000.

4) Tpsmosoit JI. . KoHuemniuu coBpeMeHHOro ectecTBo3HaHMs. CTPYKTYpHBIH Kypc
OCHOB €CTECTBO3HAHUSA: Yuel. mocodue B cxemax, onpenenacHusx, rabmunax. — M.: YUIIEJII'U3,
1999. — 284c.

Ocoboe snumanue obpamums Ha:
1) HcxomHble MOIOKCHHUS;
2) Ocuosusie cnenctus OTO;
3) Omnupuueckue nokazarensctea OTO.

Tema 10. «IIpeanockuiku KBAaHTOBOM TEOPHH.

[Ipennoceuiku coBpeMenHoi kBaHTOBOM DKM (otkpeiTus M. Ilnanka, A. DiiHIITeliHa,
B. Buna, Penes-/[xxunca, 3. Pezepdopna, H. bopa, B. Ilaynu u ap.) Uneun Ditnmreiina B mo-
CTPOCHUU (PU3MUECKUX TeOpUid. BO3MOKHOCTH COBpEMEHHOW KBAaHTOBOI TEOPUHM KaK HWHCTPY-
MEHTA [TO3HAHMUSL.

Lenv uzyuenus
PackpeiTe npennocbuiku coBpeMeHHON kBaHTOBOM PKM. IIoHATH 3HaUY€HME OTKPBITUI

M. Ilnanka, A. Diinmreiina, B. Buna, Penes-/xunca, 3. Pezepdopna, H. bopa, B. Ilaynu u np.
i ¢usukd. PaccMmoTpers uaen DWHIITEHHA B MOCTPOCHMH (U3UYECKUX TEOpHid. PackpbiTh
BO3MOYKHOCTH COBPEMEHHOW KBAaHTOBOM TEOPUU KaK MHCTPYMEHTA ITO3HAHHUS.

H3yuue oannyio memy cmyoenm O0JIHCeH:
3HAMb.

IIPEIIOCBUIKM COBpeEMEHHON KBaHTOBO DKM

otkpeiTust M. [lnanka, A. DitHmireitna, B. Buna, Penes-J[>xunca, O. Pesepdopna, H. bo-

pa, B. Ilaynu u np.;

uaeu DWHIITEeHA B TOCTPOSHUH (PU3NUYECKUX TEOPHil;

KBAaHTOBAsl MOJIEJIb TOJIS 3JIEKTPOMAarHUTHOTO U3JTy4eHUs (CBETa);

MIOHATUE «KBAaHT»;

MOHATHE O PYHIaMEHTAIBHBIX U BUPTYaIbHBIX YACTHUIIAX;

«300TIapK YaCTUID»;

KBaHTOBBIE MOJIEIIN BEIIECTBA, N0JIS, BAKYyMa;

KBAaHTOBBIC MOJEIIN MaTEPUU;

BO3MOKHOCTH COBPEMEHHOM KBAHTOBOM TE€OPUU KAK MHCTPYMEHTA [TIO3HAHMS;
ymemy:
1) camocTosTENHHO pabOTaTh C YICOHUKOM M HAYYHO-TIOMYJISIPHOMN JINTEPATyPOH;
2) yMeTh OTOMpATh ¥ CPAaBHUBATH MAaTEPHAIIbI IO HECKOIBKUM UCTOYHUKAM;
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3) yMeTb NoJb30BaThCsl 0OOOMICHHBIMY IUTAHAMH TIPH OTBETE O KBAHTOBOW (PH3HKE KaK O
TEOPHH,

4) yMeTb BBIIOJHSTH IPOrPaMMUPOBAHHBIC YIIPAKHEHHUs (HAIIpaBJICHHbIC Ha (hOpMHPOBa-
HUE OCHOBHBIX (DH3MUECKUX TOHSTHI);

5) ymeTh aHaIM3UPOBATh PE3YJbTATHI IPOTPAMMHUPOBAHHOTO YIPAKHCHHH;

6) ymeTh aHaIM3UPOBATh TAOJHUIIBI, CXEMbBI, PUCYHKH;

obraoams:

7) HaBBIKAMH IIOMCKA ¥ 00pabOTKH HHGOPMAIIMK B OyMaXKHBIX U 3JICKTPOHHBIX HCTOYHH-
Kax;

8) HaBBIKAMU OpPraHU3aI[MH CAMOCTOSATEIILHON pabOThl MPH MOATOTOBKE K CEMUHAPCKUM
3aHATUSAM U KOHTPOJIBHBIM paboTaM.

Ipu usyyenuu memvl HeoOX0OUMO:
1) u3y4uTh yueOHBIN MaTepra (COOTBETCTBYIOIIME TEMBI B YUCOHUKE U3 CIIMCKAa OCHOBHOM JIH-
TepaTypbl)
2) CcaMOCTOATEIILHO 00JjIee MOAPOOHO PaCCMOTPETh PabOTHI:
1. XpamoB 0. A. ®usuka: bubnmorpapuveckuii cnpaBouyHUK. — 2-€¢ U3, — M.:
Hayka, ['maBHas penakius puanko-maremMaruyeckoit nureparypsl, 1983. — 400c.
2. Camoxwn A. Il. KoHmemuu cOBpeMEHHOTO ecTecTBO3HaHWs. M3m-Bo: IOHHMTH-
Hana, 2008. — 448c.
3. Kysnenos B.U., Unmuc I'."M., I'yruna B.H. EctectBo3znanue. - M.: Arap, 1996.
384 c. Cm. c. 3 - 164.
4. Wsanos, b.I1. ®usnveckas kapruna mupa / b.I1. UBanos. — CII6., 2000.
5. ly6nummena T.5. Konuenuuu coBpeMeHHOTo ecTecTBO3HaHUA. - OCHOBHOM Kypc B
BOIIPOCAaxX W OTBETax: YueOHoe mocodue. 2-¢ u3d. uchp. u aomn. — HoBocubupck:
Cub-e yH-e uzn-so, 2005. — 592c.
6.I'psmosoii [I. M. Konuenun coBpeMeHHOTO ectecTBo3HaHUsA. CTPYKTYpHBIH Kypc
OCHOB €CTECTBO3HaHMs: Y4eb. mocoOue B cXxemax, ONpelesieHUsX, Tabaunax. —
M.: VUIIEAT' U3, 1999. — 284c.

Ocoboe enumanue obpamums Ha:
1) Bo03MOXHOCTH COBPEMEHHOI KBaHTOBOM TEOPHU KaK HHCTPYMEHTA MO3HAHUSI.
2) HWuTerpaTHBHBIN €CTECTBEHHOHAYYHBII XapaKTep UieH KBaHTOBAHHSI.
3) CrarucTuyeckuii XapakTep KBAHTOBOTO OMUCAHUS IPUPOJIBI.

Tema 11. «l[loHSTHE 0O KBAHTOBOW MEXAHUKE

KBanToBas Mexanuka (onpezaenenue, Tpu ee popmsl, uaeu Jlyu ne bpoitns).

VYpasuenune llpenunrepa. [Iponeccsl B Mukpomupe. Mup, mocTpoeHHbIN Ha BEPOSITHOCTH
(KBaHTOBOCTaTHCTUYECKAsl MPUUYUHHOCTH). COOTHOIIEHUE_HEOIpeIeIeHHOCTeW M MPUHIUNO JI0-
HNOJIHUTENBbHOCTH. KpaTkasg xapakTepuCTHKa HUAEH TONOJHUTEIBHOCTH. 3aa4d KBAaHTOBOW Me-
XaHUKU. [IpUHINN CyNEepHO3UIIMU KBAHTOBBIX COCTOSTHUM.

Lenv uzyuenus
PackpeITh MOHATHE O KBAaHTOBOI MEXaHUKE M €€ XapaKTEepHBIX YepTax, U 3ajJayax, KOTo-
pbie oHa mepen coboil CTaBHUT. YSCHUTH OCOOCHHOCTH MPOLIECCOB MPOUCXOAAIIUX B MUKPOMUDE.
PaccmoTpeTh COOTHOIIEHHE HEOMPEEIEHHOCTEH W MPUHLHUIT JOMOJHUTEIBHOCTH, CYepIo3H-
[[MU KBAaHTOBBIX COCTOSHUN M UX 3Ha4deHue. [IpoaHaM3MpoBaTh MOUCK HOBBIX KOHIEHIMHA Ha
pyoexe 20 1 21 BeKoB.


http://www.ozon.ru/context/detail/id/3605265/#persons#persons
http://www.ozon.ru/context/detail/id/857300/
http://www.ozon.ru/context/detail/id/857300/

1)

2)

H3yuus oannyo memy cmyoenm OO0JHCeH.!
3HAMb!
1) noHATHE O KBAHTE;
2) TIOHSTHE O KBAHTOBOM MEXaHHUKE T €€ OCHOBHBIX MMOJIOKCHHUSX;
3) 0COOEHHOCTH KBaHTOBOM MEXaHUKH,
4) 3ajga4d KBaHTOBOW MEXaHUKH,
5) wuneu Jlyn ne bpoiins;
6) ypaBuenue Illpenunrepa;
7) Tpouecchl B MUKPOMHDE;
8) TmoHsTHE O BEPOSATHOCTH;
9) mOHATHE KBAHTOBO-CTATUCTUYECKAs IPUYMHHOCTD;
10) cooTHOIIIEHHE HEOIPEAEIEHHOCTEIH;
11) nonusitue (U3NUECKHIA BAKyyM;
12) ocHOBHBIE MAPbI AOTOJIHUTEIBHBIX BETMYMH: KOOPAUHATA H UMITYJIBC, SHEPTHSI U BPEMS;
13) onricaHue COCTOSIHUSL B KBAHTOBO MEXaHHKE;
14) uzero JOMOTHUTEIBHOCTH;
15) hopMyIHPOBKY MPUHITUITA JONOJHUTEIBHOCTH B Y3KOM (KBAHTOBO-MEXaHUYECKOM)
CMBICIIC;
16) ¢punocodckoe 3HaYCHHUE TPUHIIMITA JTOTOIHUTEILHOCTH;
17) npuHIUI CYNEPIO3UIIMHA KBAHTOBBIX COCTOSHHI;
ymemby:
18) camocTosATETHHO paboTaTh ¢ YUCOHUKOM U HAYYHO-TTOMYJISIPHOMN JIUTEPATyPOH;
19) ymeTh OTOMpATh U CPAaBHUBATh MAaTEPHAJIBI [0 HECKOJILKUM HCTOYHUKAM;
20) ymMeTh aHaIM3UPOBaTh TAOIHUIIBI, FPAPHUKH, CXEMbI, PUCYHKH, (DOPMYJIBL;
21) yMeTh IPUBOMTH MPUMEPBI IPOSIBICHUS TIPHHIUIA JOTIOJIHUTEIBHOCTH B ITUPOKOM
CMBICIIE;
22) yMeTh TIPUBOJIUTH OCHOBHBIC SKCIIEPUMEHTAJIbHBIC JI0KA3aTEIbCTBA BOITHOBOW M KOPITyC-
KYJISIpHOH CTOPOHBI MUKPOYACTHII;
23) yMeTh PUBOJIMTH MPUMEPHI ISl HIUTFOCTPAIIMH OCHOBHBIX MPHHIIUIIOB - HEOTIPEICIICH-
HOCTH, JTOTIOJTHUTEIbHOCTH, IPUYUHHOCTH, CYNEPIO3UIIH;
24) yMeTb TI0JIb30BaThCsl 0000IICHHBIMY TUIAHAMH MPH PACCMOTPEHUN KBAHTOBOH MEXaHHUKH
KaK TEOpHH;
25) yMeThb BBINOJHATH MPOrPAMMHUPOBAHHbBIC YIIPAKHEHUS («O CBETE U CBETOBOM KBAHTE»);
26) yMeTh aHATM3UPOBATh PE3YJIbTATHI IPOrPAMMUPOBAHHOTO YIIPAKHEHHH;
obraoams:
27) HaBBIKAMU TTOMCKA M 00pabOTKU MHPOPMAIHK B OyMaKHBIX U 3JICKTPOHHBIX HCTOYHH-
Kax;
28) HaBbIKAMU OpraHU3aIH CAMOCTOSATEILHON paboThl TPH MOJATOTOBKE K CEMUHAPCKUM
3aHATUAM Ja00PaTOPHBIM U KOHTPOJIbHBIM paboTaM.

Ipu usyuenuu memvr Heo6xX00UMO.
W3YYUTh yU4eOHBIA MaTeprai (COOTBETCTBYIOIINE TEMbI B YUeOHUKE U3 CITUCKA OCHOBHOM JTH-
TepaTypsbl)
CaMOCTOSITENIFHO OoJiee MoAPOOHO PacCMOTPETh PAOOTHI:
1. TI'psanosoit [. N. Konnemniuu COBpeMEHHOTO ecTeCTBO3HaHMS. CTPYKTYPHBIA KypC OCHOB
€CTeCTBO3HAHUS: Yueb. mocobue B cxemax, ompezeneHusx, Tabmumax. — M.: YUIIEAT'U3,
1999. — 284c.
2. Jlyonumesa T.f. KoHuenuu cOBpeMEHHOT0 ecTeCTBO3HAHUA. - OCHOBHOW Kypc B BO-
Mpocax M OTBeTax: YueOHoe mocodue. 2-¢ u3a. ucnp. u aomn. — HoBocubupck: Cub-¢ yH-€
n3a-Bo, 2005. — 592c¢.
3. Uganosg, b.I1. ®usnueckas kaptuna mupa / b.I1. UBanos. — CII6., 2000.
4. XpamoB lO. A. ®usuka: bubnuorpaduueckuii cripaBoynuk. — 2-¢ u3a. — M.: Hayka,
['maBHas penakmus GU3NKO-MaTeEMaTHIECKOM utepatypshl, 1983. — 400c.



Ocoboe sHumaHnue oopamums Ha:

1. OcoOeHHOCTH KBaHTOBOW MEXAaHUKHU.

2. 3Ha4YeHHE WJICU M MIPHUHITUIA JOTIOJTHUTEIBHOCTH Il (PU3UKHU, €CTECTBO3HAHMS, U
HAYKH B IIETIOM.

3. ®DyHIaMEHTAIILHOCTh OTPAaHUYCHUH, HAKJIa[bIBAEMBIX COOTHOIIICHUSIMUA HEOTIpe-
JICTIEHHOCTH.

4. TlonsTue o ¢puznueckoM BaKyyMe Kak mpeobiamaromieii opme matepun Bo Bee-
JICHHOM.

Tema 12. «Tperbs n yeTBepTast eCTeCTBEHHOHAY4YHbIE peBoItonnu. KocMmonornye-
CKH€ KOHLEIIUU.

Kocmormorus (Meramup). Unes enquacTBa. 3akon Xab66ma. Kocmonoruaeckuii npuniun. Mo-
nenu Beenennoit A. @puamana, I'. 'amoBa. Uneu C. Xokunra. Opsl pazsutust Beenennoi. 9Bo-
monus 38e31. Panusisa sBomorust Connna u 3emiau. Ou3uka U KOCMOJIOTHS HA TPaHUIAX MO3Ha-
Hus. KoHnenmus MHOKECTBEHHOCTH MUPOB.

L]env uzyuenus

[TonyunTs npencrasienne o Meramupe. 3HaTh MOJEIU POXKJIEHUS U 3BoiOLMM BeenenHoi
A. ®punmana, I'. 'amoBa. 3HaTh dTansl 3BoIOLIUH 3Be3]. [IoHMMaTh 3STansl 3BOMIOLNUN 3EMIIN.
HmeTs npescTaBiieHne 0 KOHUENIUS MHOKECTBEHHOCTH MUPOB.

H3yuue oannyto memy cmyoenm 00NHCeH.

3Hamb:

1) xocmororus, e€ 3aauu, IpeAMET UCCIICIOBAHMS,

2) TIOHSTHE O KOCMOTOHHUH;

3) ocHOBHBIE HU3NIECKHIE TEOPUH, COCTABISIONINE (PYHIAMEHT KOCMOJIOTHH;

4) TOHATHS U METObI KOCMOJIOTHH;

5) OCHOBBI IPUHATOTO PA3/ICIICHHUS Ha METaMHUp;

6) OCHOBHBIC CTPYKTYPHBIC €IUHHIIBI MEraMUpPa: METaralakTHKY, CKOIIJICHUS TaJaKTHK, ra-
JIAKTUKH, 3BE3/Ibl, INTAHETHI M HX CHCTEMBI;

7) WepapXuio CTPYKTYp METaMHpa;

8) eaMHUIBI U3MEPEHUI TPOCTPAHCTBA U BPEMCHH,

9) wujes eAMHCTBA,;

10) 3axon Xab60a;

11) KOCMOJIOTUYECKHIA TTPUHITHIT,

12) monenu Beenennoit A.Diinmireiina, A. ®@puamana, I'. ['amoBa;

13) unpen C. XokuHra;

14) sps1 pa3BuTHs BeeneHHoi;

15) nporCcX0XkKICHNE XUMHUECKUX DIIEMEHTOBR;

16) THIBI 3B€3/] U OCHOBY KJTACCH(HUKAIHH, UX XaPaKTEPUCTUKH;

17) sBouTIOIMS 3BE3T;

18) runoressl 3Bosmonuu CoJTHIIA U €T0 TTAHETHON CEMbH;

19) coctaB COJTHEYHOM CHCTEMBI;

20) »BOJTIOIHIO TTIAaHETHI 3eMJIs 1 ee reocdep;

21) ycToitunBOCTh BeelleHHO M aHTPOITHBIN PHHIHIL;

22) COBPEMEHHYIO TEOPHUIO T€OTEKTOHHKH;

23) BproJMUeCcKyI0 THIOTE3Y;

24) hpakTaabHyI0 T€OMETPHIO TPUPOIBL;

25) siBIIeHHS CAaMOOPTaHU3aIMU TIPH 00pa30BaHUU CTPYKTYP;



26) (hu3rKa U KOCMOJIOTHS Ha TPAHUIIAX [TO3HAHUS;
27) KOHIICTIIIUS MHOKECTBEHHOCTH MUPOB,;
28) OCHOBHBIC HEPEIICHHBIC MTPOOICMBI;

ymemy:

0. camocrosTenbHO paboTaTh ¢ y4eOHUKOM U HAYYHO-NIOIYJIAPHOM JIUTEPaTypOii;

1. ymers oTOMpaTh M CPaBHUBATL MATEPUAJIBI II0 HECKOJILKHM HCTOYHUKAM;

2. yMeTh IIPUBOJUTH IIPUMEPHI HA SBICHME CAMOOPTaHM3aLlMU IPU 00Pa30BaHUK CTPYKTYP

MCramMupa,

3. yMeThb paboTaTh ¢ 0600LUIEHHBIMY MLIAHAMHU HO3HAHMS MIEABHBIX U MAaTEPUAIbHBIX
npeametoB u3ydenus (I[Inanera, 3Be3na, ['anakTuka, Becenennas — Kak CTpyKTYpHBIN
00BEKT);

4. ymeTh aHAIU3MPOBATH TAOIUIILI, IPAQUKM, CXEMBI, PUCYHKH, (JOPMYIIBI U JI€]aTh BBIBO-
AbL;

5. yMeTh aHaIU3MPOBATH MOJIEIIH, HLTIOCTPUPYIOIIUE POKICHHIE U STallbl 3BOIIOIHU Bee-
JICHHOM, 3B€3/1, TUIAHETHOW CHUCTEMBI, TNIAHETHI, TUIAHETHBIX C(ep, UCTIOIb3Ysl 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA;

6. BBHINOIHATH IPOrPaMMUPOBAHHEIE YIPAKHEHN, HAIIPABJIeHHbIE Ha (OPMUPOBAHUE KOC-
MOJIOTUYECKUX MOHATHI W aHAIM3UPOBATh UX PE3YJbTATHI;

obnaoams:

7. HaBbIKaMH IIOHMCKa U 06pa6OTKI/I I/IH(I)OpMaI_[I/II/I B 6YM8.)KHI>IX M 3JICKTPOHHBIX MCTOYHHU-

Kax;

8. HaBbIKaMM OpraHU3allun CaMOCTOATEIbHON pa6OTBI IIpu IMOAIOTOBKC K IIPAKTHUYCCKHUM

3aHATUAM U KOHTPOJIbHBIM pa60TaM.

1)

2)

Ipu uzyuenuu memovt He0OX0OUMO:
U3YYUTh y4eOHBIH MaTeprai (COOTBETCTBYIOIINE TEMbI B yUeOHUKE U3 CITUCKA OCHOBHOM JIH-
TepaTypbl)
CaMOCTOSITEIIbHO 0oJiee TOAPOOHO PacCMOTPETh PabOTHI:

1. Xoxusr C. Ot bonsimoro B3pbiBa 0 4epHbIX AbIp. M., Mup, 1990.

2. XpamoB lO. A. ®usuka: bubnmorpadudecknii cipaBoYHUK. — 2-¢ W3d. — M.:
Hayxka, I'naBHas pegakuus pusnko-maremaTHueckon aureparypsl, 1983. —400c.

3. Usanos, b.I1. ®usnueckas monens Beenennoii / B.I1. sanos. — CII6., 2000.

4.  HWpmuc I'M. PeBomionun B acTpoHOMMHM, (Gu3uKe M KocMmoioruu. - M.: Hayka,
1985. 232c¢.

5. Cunxk Ix. bonbmoii B3psiB. M., Mup, 1982 .

6. Ipuroxun, U. Bpems, xaoc, kBanT: K pemenuto mapamnoxca Bpemenn / 1. [pu-
roxuH, U. Crenrepc. — M.: Dnuropuan YPCC, 2000. — 240c.

7. Ilpobnema noucka xu3Hu Bo Beenennoii. M., Hayka. 1986.

8. Twumsoypr B. JI. O ¢usuke u acrpopusuke (Ctarbu M BBICTYIUIEHHS). — M.:
Hayxka, ['naBHas penakuus pusnko-maremMarnyeckoit nureparypsl, 1985. — 400c.

9. Kaznauees, B.II. TIpo6nemsr HOBOI kocmoronuu. [Ipemnpunt / B.I1. Ka3nauees,
A.B. Tpodumos. — HoBocubupck, 1994. — 72c.

Ocoboe snumanue oopamums Ha.
1. Mopnenu Beenennoit A. ®punmana, I'. ['amoBa.
2. DOpsl pazBuTus Beenennoi
3. Mogenb pa3Butusi COHEYHON CUCTEMBI
4. Otansl HBOJIONNU 3eMIIU



Tema 13. «3aeMeHTapHbIE YACTUIIBI U «CUJIbI B IPUPOJIEY .

OTKpbITHS 37€KTPOHA, ITpoToHa U no3utpoHa. Keapku. Crnun. Cocrosgnue. [Tpunuun Ilay-

mu. Bupryansasie yactuisl. Juarpammel Oeiinmana. Knaccudukanus sneMeHTapHBIX YacTHI] U
TUunbl B3aumoeicTBuii. CynepoObenunenue. CBolicTBa MpocTpaHcTBa-BpeMeHH. Heobpatu-
MOCTb BpeMeHHU. | JTaBHBIE OTKPHITHS B ACTPOHOMHH M KOCMOJIOTHH.

L]env uzyuenus
[TomyuuTs mpencTaBieHre 00 >JIEMEHTAPHBIX YacTHUIAX, UX XapaKTEpUCTUKaxX. 3HAThH Kiac-

CI/I(l)I/IKaI_II/IIO OJIEMCHTAPHBIX YaCTUL U TUIIBL BSaHMOHeﬁCTBHﬁ. HNmeTh IpeacTaBJICHUE O BUPTY-

aNbHBIX YACTHUIIAX, O TEOpUU (U3UYECKOTO BaKyyMma, ero cTpykrype. CBONCTBa MPOCTPaHCTBA-
BpeMmeHH. PaccMoTpeTs Teopun cynepoObeIMHEHUH U TEOPHUIO CYIIEPCTPYH.

1)

2)

H3yuue oannyio memy cmyoenm OO0JIHCeH:

3HAMDb!

1) mousiTHe 00 «3JIEMEHTApHBIX YAaCTUIAX», «BHPTYaJIbHBIX YACTHLAX», «(DU3UUCCKOM Ba-
KyyMe», «KBapK», «CIIUH YaCTHIIBI», «COCTOSHUE;

2) moHsATHE 00 3JIEKTPOHE, IPOTOHE U O3UTPOHE;

3) npunnumn [aymm;

4) muarpammel OeiiHMaHa;

5) xinaccuduKanuo IEMEHTAPHBIX YaCTHIL;

6) THUIIBI B3aUMOJICHCTBHUN;

7) cTaHAapTHYIO MOJIC/Ib KBAHTOBOW TEOPHH TOJIS U €€ MPOOIIeMBI;

8) cymepoObenuHeHuE,

9) cBoiicTBa MPOCTPAHCTBA-BPEMEHH;

10) kBaHTOBast Bepcusi 001 TEOPHH OTHOCUTEIFHOCTH U KOCMOJIOTHHY;

ymembv:

11) camocTosTEeNBbHO paboTaTh C YYCOHUKOM M HAYYHO-MIOMYIISIPHOM JTUTEPaTypoii;

12) ymeTh OTOMpPATh U CPAaBHUBATh MaTEPHAIIBI [0 HECKOJILKUM HCTOYHUKAM;

13) ymeTpb paboTtaTh ¢ 0000OIICHHBIMHU IUTAHAMH TO3HAHUSI MaTePHATbHBIX MPEIMETOB U3Y-
YeHHUs (3JIeMEHTapHBIC YaCTHIIbI, BUPTYAJIbHBIC YaCTHIIBI, (PU3MUYECKHI BaKyyM, KBapK,
CIIUH YaCTHUI[BI, COCTOSHHE);

14) ymeTh aHANIM3UPOBATh TAOJUIIBI, TPa(QUKH, CXEMBbI, PUCYHKH, (OPMYJIBI U J€TaTh BHIBO-
JIBL;

15) yMeTh CTPOUTH MOJCIH, HIUTFOCTPUPYIOLINE B3aMMOCBSI3H MKy Pa3IMYHBIMH YaCTHIIA-
MU ¥ BaKyyMOM, HUCII0JIb3Yysl 3HAKOBO-CUMBOJIMYECKUE CPEACTBA;

16) BBITIOJIHATH TPOTPAMMHPOBAHHBIC YIIPAXKHEHUS U AHATU3UPOBATh X PE3yJIbTaThI;

17) yMeTb CTPOUTH MOJEIH 3HAKOBO-CUMBOJIIMYECKUMH CPEJICTBAMHU;

18) yMeTh MoJIb30BaTHCS CPECTBAMH MYJIbTUME/IHA;

obnadamy:

19) HaBbIKaMHU TIOMCKa U 00pabOTKKM MH(POPMAIMH B OYMaXXHBIX U AJIEKTPOHHBIX HCTOYHU-
Kax;

20) HaBbIKAMU OpTaHHU3alUU CaMOCTOSTEIbHON pabOThl MpPU MOATOTOBKE K MPAKTUYCCKUM,
71a00paTOPHBIM U KOHTPOJIBHBIM paboTam;

21) HaBbIKaMHU pabOThI C KOMITBIOTEPHON TEXHUKOMW TP BBIMOJHEHNH J1a00paTOPHBIX padoT.

Ipu usyuenuu memor HeobxX00UMO.
W3YYUTh y4eOHBIA MaTeprai (COOTBETCTBYIOIINE TEMBI B YU€OHUKE U3 CIIMCKAa OCHOBHOM JTH-
TepaTyphl)
CaMOCTOSITENIFHO OoJiee OAPOOHO PacCMOTPETh PAOOTHI:
1.babymkun A.H. CoBpeMeHHBIC KOHIENIIMU ecTecTBo3HaHusA: Kypc nekinuid. 4-¢ 3.,
ctep. — CII6: UsnatenbctBo «Jlanby, M.: OO0 UsparensctBo «Omera-JI», 2004. — 224c.
2.MBanos, b.I1. ®uznueckas kaptuna mupa / b.I1. Usanos. — CII6., 2000.



3.IIpuroxun U., Crenrepc 1. Bpems, xaoc u kBaHT : K perienuio napagokca BpeMeHHU. -

M.: IIporpecc, 1994.- 265c.

4.0xyns JI.B., Jlentons! u kBapku, M., 1990.

5. JlonmroB A Jl., 3enpnoBuu S.b., Kocmonorust u anementapusie yactuibl, Y OH, 1980, T.

130, B. 4, c. 559-614.

Ocoboe snumanue oopamums Ha.:

1.

2.

MOHATHE 00 «AJIIEMEHTAPHBIX YAaCTULIAX», «BUPTYaJIbHBIX YACTHUIAX», «(DU3UUECKOM Ba-
KyyMe», «KBapK», «CITUH YaCTHUIIBD», «COCTOSHHUEY;

CTaHJapPTHYIO MOJI€TIb KBAHTOBOM TEOPUU MOJIS U €€ IPOoOIIeMBl;

CBOICTBA IPOCTPAHCTBA-BPEMEHH.

Tema 14. «3a):[aq1/1 " pOJIb XUMHUH B PAa3BUTHH HUBHUIM3ALIWUN. DJEeMEHTHI YKOJIOTH-

yeckoro kpusnca. KoHuenTtyanbHble ypOBHY Pa3BUTHS XUMHH.

XuMHu4yecKre KOHICIIIIMK B €CTCCTBO3HAHHU. KOHLIGHTyaJII)HI)IC YPOBHHU pPa3BHUTHA XUMUH.

I[BOﬁCTBCHHaﬂ POJIb XUMHUHU B PA3BUTHH LUBUJIIU3AIIUM. OKOIOTHYECKUH KpHU3uUcC (onpeneneHI/Ie,

CTPYKTYpa, IPUYIHUHBI, ITYTHU BbIXOJ4.

L]env uzyuenus

[ToHATH ponb XUMHH B ecTecTBO3HAHUH. OCO3HATH JBOWCTBEHHYIO POJIb XMMHHU B Pa3BUTHH
uBMWIM3aui. OCMBICIUTG MPOOIEMY SKOJIOTHYECKOTO KPU3MCAa M €0 OCHOBHBIX NMpUYUH. Me-
TOJIBI MAaTEMATUIECKOTO MOJICIIMPOBAHIS B COBPEMEHHOW XMMHH, Ha ITyTH MPEOJOJICHHUS SKOJIO-
THYECKOTO KPU3HCa.

H3yuue oannyro memy cmyoenm 0014Cen.:

3Hamb:

AN NI NN

<\

KOHIENTYAITbHBIC YPOBHH Pa3BUTHS XHMHH;

JBOMCTBEHHAS POJIb XUMUU B Pa3BUTUU IUBHIN3AIINM;

MOHSITHE «IKOJIOTUICCKUIN KPU3UCH;

JTUHAMHYECKHE U CTATUCTHUECKHE 3aKOHOMEPHOCTH B XUMHUHU U UX MaTeMaTUYECKOe OTHU-
caHue;

MaTeMaTHyeckas MOJellb TUHAMUYECKOM M CTaTHCTUYECKOW TEOPHH TEOPHH U €€ 0CO-
OCHHOCTH;

MOHSITHE «XUMHUYECKHE CHUCTEMBI», «XUMHUYECKUE IMPOIIECChI», «XMMHUYECKOE PAaBHOBE-
CHE», «IICTTHBIC PeaKIInm,

yMemy:

1)
2)
3)

4)

5)
6)

CaMOCTOSITENIbHO paboTaTh C yUeOHUKOM U HAYYHO-TIONYJISIPHOU JIUTEPATypPOi;

YMETb 0TOUpaTh U CPAaBHUBATH MaT€pUAIIbI 10 HECKOJIBKHUM HUCTOUYHUKAM;

yMeThb paboTaTh ¢ 0000IIEHHBIMY IJITAHAMU TIO3HAHUS HCATbHBIX U MaTe€pUaTbHbBIX
MIPEIMETOB U3yUYECHHUS;

YMETh aHAJU3UPOBATh TAOJIHIIbI, TpapUKH, CXEMbI, PUCYHKH, (POPMYJIBI U JIeNIaTh BHIBO-
B,

pelaTh KaYeCTBEHHbBIE M KOJIMYECTBEHHBIE XUMUYECKOW TEMATUKU;

YMETb CTPOUTH MOAEIH, WILTIOCTPUPYIOIINE B3aUMOCBSA3H MEXY PA3INYHBIMU TOHATH-
MU, UCIIOJIb3Ysl 3HAKOBO-CUMBOJINYECKUE CPEJICTBA;

obnaoame.:



7) HaBBIKAMHU IMOMCKA U 00pabOTKM MH(OpMALUK B OYMaKHBIX M 3JICKTPOHHBIX MCTOYHU-
Kax;

8) HaBBIKAMU OpraHU3aIMU CAMOCTOSTEILHOW PadOThl IPH MOATOTOBKE K MPAKTHYCCKUM
3aHATHSAM U KOHTPOJIBHBIM paboTaM, K CEMHHApaM.

Ilpu uzyuenuu memvr Heo6x00UMO.

1) u3yuuTh yueOHBII MaTepua (COOTBETCTBYIOIIME TEMbI B YUCOHHKE U3 CITUCKA OCHOBHOM JTH-

TepaTyphl)

2) CaMOCTOSATENIbHO 00Jiee MOPOOHO PACCMOTPETh PabOTHI:

1. Tpsposoii JI. . Konuenmuuu coBpeMeHHOTO ecTecTBO3HaHUsA. CTPYKTYPHBIH KypC OCHOB
€CTECTBO3HAHHUS: Yueb. mocoOue B CXxemax, onpeaeneHusx, rabmmmax. — M.: YUIIEAT' U3, 1999.
—284c.

2. Kysnenos, O.JI. Cuctema npupojia — 00IIECTBO — 4eloBeK: ycroitunBoe pazsutue / O.J1.
Ky3znenos u np. — M., 2000.

3. Tleuenkun, A.A. B3aumoneiictBue ¢usukm u xumun (punocopckuii anamms) / A.A.
Ileuenkun. — M., 1986.

4. Tlumenren, k. BosmoxHoctn xumuu cerofns u 3astpa / Jxk. [Tumenrten, Jx. Kyapos.
- M., 1992.

5. Tlonnep, 3. XuMus Ha yTH B TpeThe Thicsuenerue / 3. [lomrep. — M., 1982.

6. Peitmepc, H.®. Dxonorus / H.®. Peitmepc. — M., 1994.

7. Pusamuenko I'. FO. Maremaruueckue Mojaenu B OMO(HU3UKE M IKOJIOTUU. —MOCKBa —
NxeBck: MTHCTUTYT KOMIIBIOTEPHBIX UCCIEA0BaHUH, -184c.

8. Comnosses, F0.U. Ucropus xumun / FO.1. ConoBbeB. — M., 1983.

9. Conosses, I0.M1. Xumus na nepexpectke Hayk / FO.1. Conosbses, B.1. Kypamos. — M.,
19809.

10. I'punun A.C. Marematndyeckoe MOAECTUPOBAHNE B SKOJIOTHH: Yuel. mocodue Ass By30B /
A.C. I'punun, H.A. Opexos, B.H. Hosuxos. - M.: FOHUTU-/ana, 2003. - 269 c.: u.

11. Mapuyk I'.11. MaTematudeckoe MoJieIMpOBaHUE B MpoOsIeMe OKpYyKarollei cpeabl. -M.:
Hayxka, 1982. -319 c.

Ocoboe sHumanue obpamums Ha:

1. xoHIenTyanbHbIE YPOBHH Pa3BUTHS XHUMUHU;

2. JBOWCTBEHHYIO pOJIb XUMHUH B pa3BUTHH LIUBUWIN3AIUH;

3. TIOHSATHSA: «XUMHUYECKUE CHUCTEMBI», «XHMHUYECKHE IPOIECCH», «XUMHUYECKOE PABHOBE-
CHe», «IICTIHbIe PeaKIIun;

4. MUHAMHWYECKHE U CTaTUCTUYECKHE 3aKOHOMEPHOCTH B XUMHH.

Tema 15. «3tansl pa3BuTus xumudeckoit kaptuasl mupa (XKM). [lepuonnueckas
cucrteMa xuMmmuueckux sjemMeHToB (.M. Menaeneera

Crpykrypa u coaepkanue sranoB pazsurus XKM: 1.Yduenne o cocrase Bemectna, 2. Kon-
LN CTPYKTYPHOU XUMHH:- (OpMyIIbHBIX cxeMaTusM Kekyne; Teopust byrinepoBa; monsTue
0 MEePHOIMYECKOM 3aKOHE XUMuueckux sneMeHToB [[.M. MenneneeBa.3. YueHue 0 XMMHUYECKUX
npolieccax (CUHTE3 XUMUH, HU3UKH, Ouonorun). PeakironHas cmocoOHOCTh BEIIECTB. XUMUYe-
CKHE cUCTeMbl 4. DBOIONMOHHAsA XUMUs. [loHsITHE 0 TeOpUM XUMHUUYECKOU HBorOIUU. [Ipobite-
MbI COBpEMEHHON XuMHH. HOBble XUMUYECKHE AJIEMEHTBI U HOBBIE Mpolecchl. HoBbie MaTtepua-
JIBL.

Lenv uzyuenus




1)

3HaTh KaKk UICTOPUYECKH pa3BUBAJIaCh XUMUsA Kak Hayka. IloHMMaTh cymiHOCTh nepuoauye-
CKOTO 3aKOHa XMMH4eckux 3yemeHToB J[.M. MenzneneeBa u ero posb I pa3BUTHS XHUMHHU.
VYSCHUTH OCHOBHBIE IPOOJIEMbI COBpeMEeHHON XMMUU. OCO3HATh HEOOXOIMMOCTh M OCOOCHHOCTD
MCII0JIb30BaHUE METOAO0B MOJEIMPOBAHUS B IOIYYCHUH U U3yYECHUH HOBBIX XMMHUYECKUX MaTe-
pHaJIoB.

H3yuue oannyio memy cmyoenm OO0JJiCeH:

3HAMDb!

v/ pasBHUTHE XHMHH B HCTOPHIECKOM KOHTEKCTE;

v/ OCHOBHBIC 3TaIlbl PA3BUTHS XUMHUYECKON KapTHHBI MUDA;

v/ CYLIHOCTb YYCHUsI O COCTABE BEIECTBA,;

v/ CYIIHOCTbH KOHICTIIIHU CTPYKTYPHON XHMHH;

v’ popmynbHbIi cxemarusm Kekyiie;

v' teopus Bytneposa;

v’ TIOHATHE O TIEPUOJANYECKOM 3aKOHE XUMUUECKHUX diieMeHToB .. Meneneesa;

v/ CYLIHOCTb YYCHUsI O XUMHUUYECKHUX MpoIeccax (CHHTE3 XUMHUH, QU3UKH, OHOIOTHH);

v/ peakIMOHHas CIIOCOOHOCTD BEIIECTB;

v XUMHYECKHE CHCTEMBI;

v/ CYIIHOCTb 3BOJIOLUOHHOM XUMHUHY;

v’ TOHATHE O TEOPUH XUMUYCCKOMN IBOIIOIIUHL

v/ OCHOBHBIE TIPOOJIEMbI COBPEMEHHOM XUMUH;

v’ HOBbIE XMMHYECKHE JIEMEHTHI, HOBBIE MPOLIECCHI, HOBBIC MaTEPHAJIbI;

ymemy:

1) camocTosTETHHO pabOTaTh ¢ YICOHUKOM U HAYYHO-TIOMYJISIPHOM JIUTEPATyPOH;

2) yMeTb OTOMpATh ¥ CPABHUBATh MAaTEPHAIIBI 10 HECKOJIBKHUM HCTOYHHKAM;

3) yMeTb BBINOJHSTH 33/IaHHS 110 PA3rPAHUICHUIO TOHSTHIA;

4) yMmeTh aHAJIU3UPOBATH TAONUIIBI, TpaUKH, CXEMbI, PUCYHKHU H JICNATh BBIBO/IbI,

5) ymerh paboTaTh ¢ OOOOIICHHBIMH IUTAHAMH TO3HAHUS HICATBHBIX U MaTepPHAIbHBIX
IpeIMETOB U3yUYeHUs (TEeOpUH, 3aKOHA, 0OBEKTa U €r0 CBOICTB, METO/1A);

obnadamy:

6) HaBbIKAMU MOWCKAa U 00pabOTKU MH(MOPMAIMK B OYMaXKHBIX M AJIEKTPOHHBIX HCTOYHH-

7)

Kax;
HABBIKAMU OpTraHM3AIMH CaMOCTOATEIbHOUW pabOThl MPH MOATOTOBKE K CEMHUHAPCKUM
3aHSATUSAM U KOHTPOJIbHBIM paboTam.

Ipu usyuenuu memor Heo6X00UMO.

U3YYUTh YUEOHBII MaTepua (COOTBETCTBYIOIIME TEMbI B YICOHHUKE U3 CITUCKA OCHOBHOM JTH-
TepaTypsbl)

2) CaMOCTOATENIbHO 00Jiee MOPOOHO PACCMOTPETHh PabOTHI:

1. Tensdpman M.U., FOctpatos B.I1. Xumus. — CII6.: M3a-Bo «Jlanby, 2001.

2. I'pymesunkas T.I'., Canoxun A.Il. KoHuenuuu coBpeMEHHOT0 €CTECTBO3HAHMUS:

VYueb. mocodue mis By30B. — M.: OHUTHU-ITAHA, 2003. — 670c.

Koposun H.B. O6mas xumus. — M.: Beicmr. mik., 2002.

4. Tlewenkun, A.A. BzaumonetictBue ¢uszuku u xumuu (prrocodpcknit anamms) /
A A. Tleuenkun. — M., 1986.

5. Tlumenten, JIx. BosamoxHoctn xumun cerogas u 3aBtpa / Jk. [lumenten, Jx.
Kynpoa. — M., 1992.

6. Ilomnep, 3. Xumus Ha yTH B TpeThe Thicsuenerue / 3. [lomnep. — M., 1982.

Comnosses, F0.U. Ucropus xumun / FO.U. ConosseB. — M., 1983.

8. Comnosses, H0.1. Xumus na nepekpectke Hayk / FO.1. Conosses, B.1. Kypaios.
- M., 1989.

w

~



Ocoboe sHumanue oopamums Ha.

1.

CYITHOCTb OCHOBHBIX 3TAaIllOB PAa3BUTHA HaquOfI XUMHHU: YUCHUA O COCTAaBC BCIICCTBA,

KOHICIIIHHU CTPYKTypHOfI XHUMHH, YICHUA O XUMHUYECKUX IIpoHeCcCax M SBOIIOIHMOHHOM XHUMUU,

2.
3.

3HAUCHUE TCOPHH XUMHUYECKOHN IBOJIOINY JJIsi XUMHUH U OMOJIOTHH,
po0JIeMbl COBPEMEHHON XUMUHU.

Tema 16. «Cneunduka ononoruu kak Hayku. CUHEpreTHYECKUM MOIXO/I.

buonornyeckre KoHUENIMU B ecTecTBO3HaAHUU. O6001meHust U akcuoMbl O6uosoruu. [Ipo-
UCXOXKJeHHE XKu3HU. Tpu oOpas3a OMONOTHU U CTPYKTYpHBIE YpOBHH OnocucteM. Mcropust xu3-
HU Ha 3emiie ¥ MEeTO/Ibl HccieloBaHus 3BooIUU. OCOOEHHOCTH OMOIOTHYECKOTO YPOBHS Opra-
HU3aLMU MaTepuu. DTambl CO3/1aHusl TeopeTnyeckoil ouonoruu. Cunepreruueckuit noaxon. Ca-

MOOPTaHM3alMs B JKHBOW M HEXKUBOU IPUPOJIE

L]env uzyuenus

Oco3HaTh poJyib OMOJIOTHH B €CTECTBO3HAHUU. Y ICHUTH MPOOJIEMBI, CTOSIINE MEpe]] COBpe-
MeHHOM Ouonorueil. 3HaTh TpU 0Opa3a Ouosoruu. 3HATh UCTOPUIO KU3HU Ha 3eMJIE U THUIIOTe-
3bI MIPOUCXOXKICHHS KU3HH OCOOCHHOCTH TEOPHUsI CAMOOPTaHU3AIMHA U CHHEPTeTUYECKOTO 101~
xo0J1a. 3HaTh 0COOEHHOCTH METOJIOB MAaTEMAaTUYECKOTO MOJICIIUPOBAHUSI OMOJIOTUYECKUX CUCTEM.

H3yuue oannyto memy cmyoenm 0014Cen.:

3Hamb:

N N N N N N

po0JIeMbl COBPEMEHHOMN OMOJIOTHH;

aKCUOMBI OMOJIOTHH;

Tpu oOpaza OMOJIOTHH — TPAAUIIMOHHAS, (PU3UKO-XUMUYECKAs, SBOTIOIIMOHHAS;
CTPYKTYpPHBIE YPOBHH OHOCHCTEM;

THUIIOTE3bI MPOUCXOKACHUA )KU3HU HA 3€MJ'I€;

UCTOPUS )KM3HU Ha 3eMJI€ M METO/bI UCCIIEA0BAaHUS YBOJIIOLINY;

MOHSITHE O «VKMBOM» U OCOOEHHOCTH KHBOTO;

3TaIlbl CO3/1aHUS TEOPETHUECKONW OHOIOTHY;

MIOHATHE O CAMOOPTraHU3aLUH;

3aKOHOMEPHOCTU CaMOOPraHU3alNH;

0COOEHHOCTH CaMOOPTraHU3aIMs B )KUBOW U HEKUBOU MPUPOJIE;

MOHATHE 00 OTKPBITHIX CHCTEMaX, MX XapaKTePUCTUKAX, U OCOOEHHOCTSIX CaMOOpraHu-

3allud B HUX;

v

CI/IHCpFeTI/I‘-ICCKI/Iﬁ IoAXO0M,

ymemy:

1)
2)
3)
4)

5)
6)

CaMOCTOSITENIbHO paboTaTh C Y4€OHUKOM M HAY4YHO-TIOMYJIIPHON JTUTEpaTypoOii;

yMeTh OTOMpaTh U CPAaBHUBATh MaTepHAJIbI [0 HECKOJIBKUM HCTOUHUKAM;

YMETDH BBIIIOJHATD 3aaHUs 110 pa3rpaHUYCHHIO HOH?ITI/Iﬁ;

yMeTh paboTarh ¢ OOOOIIEHHBIMHM IUIAHAMH TO3HAHUS HJCAJIbHBIX U MaTepHaIbHBIX
MpeaAMETOB U3YUYCHHA,

YMETh aHAJTU3UPOBATh TAOIHIIBI, TpapUKH, CXEMbI, PUCYHKH U JI€JaTh BBIBOBI;
BBITIOJHATH MPOrPAMMHUPOBAHHBIC YIIPAKHEHUS U aHATM3UPOBATh UX PE3yIbTaTHI;

obnaoame.:

7)

HaBBIKAMH TOMCKa U 00paboTKH MHPOpMaUu B OYMaKHBIX W DJIEKTPOHHBIX WCTOYHH-
Kax;



8) HaBBIKAMU OpraHM3alMH CAMOCTOSATEILHONW pabOThl MpPU MOATOTOBKE K CEMHUHAPCKHM
3aHATUSM U KOHTPOJIBHBIM paboTaMm.

Tlpu uzyuenuu memvi He0OOXOOUMO:
1) u3y4uTh yueOHBIN MaTepHral (COOTBETCTBYIOLIME TEMbI B YUCOHUKE U3 CIIMCKAa OCHOBHOM JIU-

TepaTyphl)
2) CcaMOCTOSATENIbHO 0oJiee MOIPOOHO PACCMOTPETh PabOTHI:

1. Adanackes 3.I'. Mup XHBOTO: CHCTEMHOCTb, BOJIIOIHS U yripaBiaeHue. M., 1986.

2. bapr O.A. XKuBoe B equHOM MUpoBOM Tiporiecce. [Tepmsb, 1993.

3. BoiiTkeBuu ['.B. Bo3HuKkHOBEHHE 1 pa3BUTHE )XKU3HU Ha 3emiie. M., 1988.

4.  Jlnanektuka >xuBoi npupoasl. M., 1984.

5. 3axapor B.b., MamonToB C.I'., CuBornazos B.UM. buonorus: obmme 3akOHOMEPHOCTH.
M., 1996.

6. Hcropus Ouosioruu ¢ Hayajga XX Beka o Hamux gaeid. M., 1975.

7. Kammma, C.I1. Cunepreruka u nporuo3sl Oymaymero / C.II. Kamuma, C.I1. Kypaiomos,
I''T. Manuneuxuii. — M.: Hayka, 1997. — 286c¢.

8. KimmumonTosud H. 0. be3 popmyn o cunepreruke. — MuHck.; Briciras mkona. 1986.

9. Kuszesa, E.H. 3akonsl sBoMonMK U camoopranuzanuu cinoxHbix cucteM / E.H. Kuszesa,
C.II. KypaiomoB. — M.: Hayka, 1994.

10. [Ipuroxun U., Crenrepc U. [Mopsaok u3z xaoca. — M.: Mup. 1985.

11. TpybeuxoB /1. U. Brenenue B cunepretuxy. Xaoc u ctpykrypsl. — M. YPCC. 2004. —
235c.

12. ®enopor B.W. IlpuHnumel opraHu3zaimuu u (YHKIMOHUPOBAHUS JKUBBIX CHCTEM.
Hosocubupck. 2003.

13. Yepnagrckuii JI. C. Cunepreruka u napopmanus. — M.: YPCC. 2004. —287c.

14. Orxunc I1. Iopsiok u 6ecriopsaok B npupoze. M., 1987.

Ocoboe sHumanue obpamums Ha:

MIOHSATHE O YKMBOM BEIIECTBE;

IPOMCXOXKAECHUE )KU3HU Ha 3eMIie;

0COOEHHOCTH OMOJIOTMYECKOT0 YPOBHS OpraHU3alluu MaTepuu;
TEOPHIO CaMOOpraHU3allny;

TIOHSATHE «IHTPOIIHSI;

CaMOOPTaHU3aIUIO B )KUBOW U HEKUBOW MPUPOJIE.

ook wndE

Tema 17. «CoBpemMeHHast 3BOJIIOLIMOHHAsI OMOJIOTHUSI.

EnuncTBO M MHOrooOpasue xuBoro; MHoroo0pasue »HBBIX OPraHU3MOB M HX B3aUMO-
CBS3b (9KOCHCUTEMBI) - OCHOBA OpPraHM3aIlMN U YCTOWYMBOCTU Ouocdephl. ['eHeTHKa U IBOJIO-
nud. [IpuHIUOBI BOCIPOM3BOJCTBA KUBBIX CHUCTEM. ['€HHBIE MEXaHU3MbI SBOJIIOLMM >KUBOTO.
Cgoiicta JIHK, PHK u renos. [IpyuHIUIIBI M 3aKOHBI 3BOJIONMOHHON Teopuu. [IpuHIUIIBI TEO-
pun JlapBuna. [IpuHIMIBI 3BOIIONNN, BOCIPOU3BOJICTBA U PA3BUTHSI JKUBBIX CUCTEM

Lenv uzyuenus

Oco3HaTh OCOOCHHOCTH JKMBOTO, €T0 €IWHCTBO, MHOTOOOpa3ue, U B3aUMOCBS3b. Y SICHUTH
POJIb 3BOJIIOIINH, TEHHBIE MEXAHU3MBbI U MPUHLIUIBI BOCIIPOU3BO/ICTBA KUBBIX CUCTEM. 3HATH OC-
HOBHBIC KoHIenuu ouomorun. Ocmeiciuth cBoiictBa JIHK, PHK u renos. IloHATh 3HAYNMOCTD
MaTEMaTUYECKUX 3aKOHOMEPHOCTEHN IBOJIIOIUU.

H3zyuue oannyto memy cmyoenm 0014iCen.:

3HAMD.



MOHSITHE O YKUBOM BEIECTBE;
MOHSTHE 00 IKOCUCTEME;
CTPYKTYpHBIC YPOBHU OpPTaHU3AINH KUBOW MaTEPHH,
noHsitue o ouocdepe;
B3aMIMOCBSI3b T€HETUKHU U 3BOJIOIUH;
OCHOBHbI€ ITPUHIIUIIBI BOCTIPOU3BO/ICTBA KHUBBIX CHCTEM;
TeHHBIE MEXaHU3MBbI IBOJIOLIUHN YKHBOTO;
cpoiictea JIHK, PHK u renos;
OCHOBHBIC MTOHSTHS, IPUHITUIIBI U 3aKOHBI YBOJIIOIIMOHHON TEOPUH;
MEXaHU3MbI HBOJIIOLINN;
PEBOIIONUY B MOJICKYJISIPHOIM OMOJIOTHY;
SBOJIIOIMOHHYIO TeopHuio [lapBuHa (M3MEHUMBOCTH, HACIEACTBEHHOCTh, CBS3b MEXIY
HHUMH, €CTECTBEHHBINA O0TOOD);
v/ KJIacChl MEXaHW3MOB 3BOJIIONUH (aJanTallHOHHBIE MEXAHU3MBI, TOPOTOBbIE MEXaHHU3MBI,
npuanmi [Tyankape, 3aK0OH JUBEPTCHITHH).

N N N N N N

ymemv:

1) camocTosTENBbHO pabOTaTh C YYEOHUKOM M HAyYHO-NOMYIISIPHOM JTUTEPaTypoil;

2) yMeTh OTOMpPATh M CPAaBHUBATh MATEPHAIBI [0 HECKOJILKUM HCTOYHUKAM;

3) pewiath KaYeCTBEHHbIC M KOIMYCCTBEHHbIC 3a/1a4H ¢ OHOJIOTMYECKON TEMATHKOIA;

4) BBINOJHATH MPOrPAMMHUPOBAHHBIC YIIPAKHEHUS U aHAJTM3UPOBATh UX PE3yJIbTAThI;

5) yMmeTh pacKpbIBaThb CMBICI MOJENICH, WUTIOCTPUPYIOMIMX B3aUMOCBS3HM MEXIY pasiiid-
HBIMU [TOHATHUSIMH, UCIIOJIb3YSl 3HAKOBO-CHUMBOJIMYECKHUE CPEJICTBA;

6) ymerp paboTarth ¢ OOOOIICHHBIMH IJIAHAMHU TO3HAHHMS HICAIBHBIX U MaTePHAIbHBIX
PEIMETOB U3yUYCHHUS;

7) yMeTb aHAIU3UPOBATh TAOIUIIBL, I'pa(UKH, CXEeMbI, PUCYHKH U JIeNIaTh BHIBOJIBL;

8) yMeTb MOJIb30BaThCs CPEICTBAMHI MYJIbTUMEINA,

obraoams:

9) HaBBIKAMHU MOWCKA U 00pabOTKM MH(OpPMAIUU B OYMaKHBIX M JICKTPOHHBIX HCTOYHH-
Kax;

10) HaBbIKAMH OpraHU3aIllMd CAMOCTOSATEIFHON pabOThl MPHU MOATOTOBKE K CEMHUHAPCKUM
3aHATUSAM U KOHTPOJIBHBIM paboTam.

Ipu uzyuenuu memvl He06X00UMO:

1) wu3yuuTh yueOHBII MaTepual (COOTBETCTBYIOIIME TEMbI B YUCOHHUKE U3 CITUCKA OCHOBHOM JTH-

TepaTypbl)

2) CaMOCTOATENIbHO 00Jiee MOPOOHO PACCMOTPETh PabOTHI:

1. Adanackes 3.I'. Mup kHUBOr0: CHCTEMHOCTb, 3BOJIOIMSA U ypasieHue. M., 1986.

2. bapr O.A. XKusoe B equHOM MHUpOBOM mporiecce. [lepmb, 1993.

3. AuekceeB B.B., Kpeimer N.U., Ca3pikuna T.I'. ®u3nveckoe u MaTeMaTHIECKOE MOJICITH-
poBanue skocuctem. - CII6., 1992. - 367 c.

4. badymkua A.H. CoBpeMeHHbIE KOHIENIMU ecTtecTBO3HaHUsA: Kypc nekmuit. 4-e u3f.,
ctep. — CII6: UznatenbctBo «Jlanby, M.: OO0 UzparensctBo «Omera-JI», 2004. — 224c.

5. buonorudeckuii SHIUKIONEANYECKU cioBapb. Pen. ['misposa M.C. M., 1986.

6. I'psmosoii JI. Y. KoHuemniuu coBpeMeHHOTO ecTecTBo3HaHUS. CTPYKTYPHBIN Kypc OCHOB
€CTECTBO3HAHMS: Y4eb. mocobue B cxemax, onpeaenenusx, tadmumnax. — M.: YUIIEAT'N3, 1999.
—284c.

7. Jloxun3 P. Orouctuunsrii ren: [ep. ¢ anrn. — M.: Mup, 1993. — 318c.

8. ®enmopos B.W. IlpuHumnel opraHuzauuu ©U (YHKIHOHUPOBAHUS JKUBBIX CHCTEM.
Hosocubupck. 2003.

9. Tumodees-Pecorckuii 3. M., BoponnioB H.H., SI6;oxoB A.B.. Kparkuii ouepk Teopuu
spoionuu. M., Hayka, 1977.



10. {apBHUHM3M: HCTOPHS U COBpeMeHHOCTh. M., 1988.
11. Iyownun H.I1. Ouepku o reneruke. M., 1985.

Ocoboe snumanue oopamums Ha.

1.B3aMMOCBsI3b (9KOCUCTEMBI) KHUBBIX OPIaHU3MOB U MX MHOI000pa3ue Kak OCHOBY OpraHHU-
3aIlMi ¥ YCTOMYMBOCTH OHOC(hEepHI;

2.cpotictBa JIHK, PHK u renos;

3.reHHbIe MEXaHU3Mbl BOCIPOM3BOCTBA KUBBIX CUCTEM;

4.kymacchl MEXaHU3MOB JBOJIONMHU (3JaNTAIlMOHHBIE MEXaHH3MbI, MTOPOTOBbIE MEXaHHU3MBI,
npuHuun [lyankape, 3aKoH AUBEPreHIINHN).

Tema 18. «MccnenoBanus ['eopra Menaens. [lonynaimoHHO-TeHETHYECKUN TTOA-
XOJl B COBPEMEHHOM OHOJIOTH.

3akoHbl MeHnend. KoHuenmus eIMHCTBA U MOMYJISALUUOHHO-TEHETUYECKUX IMOIXO0J B CO-
BpeMeHHO! Onosiornu. [IpHHINIBI YHUBEPCATBHOTO SBOJIIOLMOHU3MA.

L]env uzyuenus

Vacauts couxepxkanue 3akoHOB ['.Mengens Ilomyunts mpencraBieHue O MOMYISILMOHHO-
TeHETUYECKOM I0JIX0/I€ B COBPEMEHHOM OMosIoruu. 3HaTh COAEpKaHUEe CUHTETUYECKON TEOPHH
HBOJIIOLIMU €CTECTBEHHYIO U HEOOXOAUMYIO CBSA3b €CTECTBEHHBIX HaYK.

H3yuue oannyro memy cmyoenm 0014Cen.:

3HAMDb!
v opMyIHPOBOKH 3aKOHOB MeH/Iers;
CyTh KOHLENIUHU €IMHCTBA U MONYJISIHUOHHO-TEHETUYECKOr0 MOAX0/Aa B COBPEMEHHOMN

OMOJIOTHH;

v/ TIPUHIUIIBI YHUBEPCABHOTO SBOJIIOIIMOHU3MA;

v/ OCHOBHBIE TTOJIOKEHHUSI CHHTETUYECKON TEOPHH IBOIOIIHH;

v’ crenuduKy MaTeMaTHYeCKOTO MOJIETIMPOBAHMUS OUOJIOTHYECKHUX (KUBBIX) CHCTEM;

v’ TOHATHE NOMYJISIHS, TMHAMHKA MOMYIISAINH, B3aUMOJICHCTBHE MOMYIISIIHIA;

v’ XapakTepHble 0COOCHHOCTH Y€I0OBEYECKOM MOMYIISIIUH;

ymembv:

1) camocTosATEeIBHO pabOTaTh C YUICOHUKOM U HAYYHO-TIOMYJISIPHOMN JIUTEPATyPOH;

2) yMeTb OTOMpATh M CPAaBHHBATh MAaTEPHAIbI [0 HECKOJIEKAM HCTOYHUKAM;

3) yMeTh NpUBOIUTH MPUMEPHI HA KK/ U3 aCIICKTOB H3y4aeMOil TEMBI,

4) yMeTh aHaIM3UPOBATh MOJEIH, TAOIUIIBI, Tpadbl, CXEMBI,

5) yMeTb TOJIb30BaThCs CPEICTBAMHU MYJIbTHMEINA,

obnadamy:

6) HaBbIKaMU Moucka W 00paboOTKM MH(GOpPMAIUU B OYMaKHBIX M DJICKTPOHHBIX MCTOYHU-
Kax;

7) HaBBIKAMU OpraHM3alMH CAMOCTOSATEILHONW pabOThl MpPU MOATOTOBKE K CEMHUHAPCKHM
3aHATHSAM U KOHTPOJBHBIM paboTam.

Ipu usyyenuu memvl HeoOX0OUMO:
1) wu3yuuTh yueOHBII MaTepual (COOTBETCTBYIOIIME TEMbI B YU€OHHMKE U3 CITUCKA OCHOBHOM JTH-

TEpaTyphbl)



2) CaMOCTOSATEIIbHO 00Jiee MOIPOOHO PACCMOTPETh PabOTHI:

1. Huxonos T. I'. Jlonruii myTts xu3uu: [O BOBHUKHOBEHUHW U Pa3BUTUHU KU3HU Ha 3emie] /
T. I'. Hukonos. — M.: Mup, 1986. — 167c.

2. bepnan /I. JI. Bosuukaosenwue xxu3nu / J1. 1. bepnan — M.: Mup, 1969. —391c.

3. T'pun H. buonorus. T.3./ H. I'pun, V. Crayr, . Teitnop. — M.: Mup, 1996. — 373c.

4. Punmu M. I'enom. —M.: M3narenscTBO: DKCMO, - [lep. ¢ anri., 2008. — 432c.

5. Kounm WM.U., bakait A.B., Ckpunauuenko I['.I'. I'enmeruxa. — M.: M3pmarenbcTBO:
KOJIOCC
YueOuuku yist By30B. - 2007. — 448c.

Ocoboe snumanue oopamums Ha:

1. TpakTOBKY OCHOBHBIX ITOHSTHH 110 TEME;

2. WCIOJIb30BaHME 00OOIICHHOTO TUTaHA U3YYCHHS 3aKOHA TIPU OTBETE Ha BOMPOC O 3aKOHAX
Menpens;

3. HajM4Yhe KOHKPETHBIX MPUMEPOB MPH PACCMOTPEHUHU BOMPOCa 00 M3MECHCHHH JTUHAMHKH
YeJI0BEYCCKON MITH KaKOW-TMOO APYrod MOMYJISIIMH XKUBBIX OPTraHU3MOB;

4. wucrnonb3oBaHWE 0OOOIIEHHOTO TUTaHA U3YYCHHS HAyYHOW TEOPHUH MPU OTBETE O CYIIHO-
CTH CHHTETUYECKOI TEOPUH IBOJIIOLINY;

5. 3HaAYeHWE METOJ0B MAaTEMaTHIECKOTO MOJICTUPOBAHUS B COBPEMEHHOUW OHOJIOTHH.

Paznen |1l MuTerpatuBHOE MOHSITHE O 3eMJjie U (DEHOMEH YeJIOBEKa

Tema 19. «'eopuzukoxuMudecKkue KOHIENTYIbHBIC IPEACTABICHUS O 3eMIIe.

WuTerpatuBHoe nonsitue o 3emiie U (peHomeH yenoBeka. Jlutocdepa kak aOuoTHueckas
OCHOBA JKH3HHU. DKOJOIHYecKrue (DYHKIIMU JTUTOCPEPEL: peECypCcHasl, reoAnHAMHYeCKas, T€OhHU3U-
KO-TeoXMMHYEcKas; reorpadudeckas 00ojouka 3emau. BHyTpeHHEe CTPOCHHE M HUCTOPHS T'€0-
JOTUYECKOTO Pa3BUTHS (IBOJIONMHK) 3eMau. COBPEMEHHbBIC KOHIICIITUU PA3BHTHS T'eochEepHBIX
o0onouek. O0mas XxapakTEePUCTHKA, CTPOCHHE, TOBEPXHOCTL M aTMocdepa 3emiin. DTalbl Ipo-
IIJIOT0 ¥ OYIYIIEro pa3BUTHUS 3EMIIN.

L]env uzyuenus

VYSACHUTH CYITHOCTh MHTErPATUBHOTO MOHATHE O 3emiie: e€ 000J0uKax, X (PYHKIUAX U UX
ponu. [TomyuuTs npeacTaBiIeHNE O BHYTPEHHEM CTPOCHUH M UCTOPUHU T€OJIOTHUECKOTO Pa3BUTHUS
(9BOJTIOIIMH) 3€MJTH M COBPEMEHHBIX KOHIIEMIIUSAX Pa3BUTHS TeoChEPHBIX 000T0UYEK.

U3yuue dannyto memy cmyoenm OO0JICeH:

3Hamb.

1) CyIIHOCTb UHTErPATUBHOTO MOHATHS O 3eMIIe;

2) reochepHble 000104KK 3eMin — JIuTocdepa, ruapocdepa, atmochepa — odImas xapakre-
PHUCTHKA, WX COCTaB, CTPOEHUE, QYHKIINU, 3HAYCHHUE;

3) BHYTpEHHEE CTPOCHHUE U MCTOPHIO T€OJIOTHYECKOTO PA3BUTHUS 3EMIIH;

4) coBpeMEHHBIC KOHIIEIIINN Pa3BUTHS Teoc(HepHBIX 00004YeK 3eMITH;

5) osTanbl NpoNLIOro U OyIyIero pa3BUTHS 3eMIIH;

ymemy:

1) camocTosTENIEHO PabOTATh C YYCOHUKOM M HAYIHO-TIOMYJISIPHOU JINTEPATYPOH;

2) yMeTh OTOMpATh U CPAaBHUBATH MaTEPHAJIBI IO HECKOJIBKUM HCTOYHHKAM;

3) yMeTh BBIMOJHATH MPOrPAMMHPOBAHHBIC YIPAXKHEHUs (HampaBieHHbIe HA (HOPMHUPOBA-
HUS TIOHATHUS 0 Ouocdepe);



4) yMeTh aHAJTU3UPOBATh PE3YJIbTATHI IPOTPAMMHUPOBAHHOTO YIIPAKHEHHS,

5) yMmeTh IpUBOAUTH MPUMEPHI 3HAUMMOCTH Te0ChepPHBIX 000I0UeK 3eMIIH /IS KU3HHU;

6) yMeTh aHATM3UPOBATH MOJICIH, TAOIHUIIBI, TPAdbl, CXEMBI;

7) yMeTh IMOJIb30BaThCs CPEACTBAMHU MYJIbTHMEANA, U HILTFOCTPAIMKA MOJIEIH BHYTPEHHE-
ro CTPOEHUs 3€MJIH, 3TAOB MPOLLIOro U OYAYLIETr0o pa3BUTHSI 3EMIIH;

obnaoamy:

6) HaBbIKaMHU MoMcKa U 00pabOTKK MHMOpPMALUK B OYMaKHBIX M 3JICKTPOHHBIX MCTOYHU-

Kax;

7) HaBBIKAMH OPraHM3alMH CAMOCTOSATEIILHOW pabOThl MpPU MOATOTOBKE K CEMHUHAPCKHM
3aHATUSM U KOHTPOJIBHBIM paboTam.

Tlpu uzyuenuu memvi He0OX0OUMO'
1) u3y4uTh yueOHBIN MaTepra (COOTBETCTBYIOIIME TEMBI B YUCOHUKE U3 CIIMCKAa OCHOBHOM JIH-

TepaTypbl)

2) CcaMOCTOATEIILHO 00JjIee MOAPOOHO PaCCMOTPETh PabOTHI:

1. Cewmpbs Connua, @.J1.Yumi, M., Mup, 1984 r.

2. bsanko A.B. Hama nanera — 3emis. — M.: Hayka, 1983.

3. Kogu K. Op6ura 3emin u negaukoBbie dnoxu // B mupe nayku.— 1984, — No 4.

4. Kactunr x., Tyn O, [Tomnak J[x. Kak pa3zBuBancs kinMar MjaaHeTax 3eMHOM IpyIl-
bl // B mupe nayku. — 1988. — Ne

5. Musun FO.I'. Kocmoc u 6uocdepa. — M.: 3nanue, 1989.

6. TomyGes B. C. Monens 3Bomroruu reocdep. —M.: Hayka. 1990.

Ocoboe sHumanue obpamums Ha:

1.
2.

~ow

TPAKTOBKY OCHOBHBIX TOHATHH 110 TEME,

UCIMOJIb30BaHUE 00OOIIEHHBIX IJIAHOB IIPHU OTBETE HA BOIPOC O 3eMJjie KaK CTPYK-
TYpPHOM OOBEKTE;

HaJIMYMe PUMEPOB Ha KaXIbIi U3 aclEKTOB U3y4aeMOIo MaTepuana;
UCIIOJIb30BaHUE 00OOIIEHHOTO TUIaHA U3YYEHHUs] CBOMCTB CTPYKTYPHOTO OOBEKTa
IpU OTBETE Ha BOIIPOC O CBOMCTBAX TE€OJIOTHUECKUX 000JI0UEK;

BBIMIOJTHEHHE HEOOXOJIMMBIX CPaBHEHHUH W COIOCTABJIEHUH IpPU PacCMOTPEHUU
3HaYeHHE T€0JIOTHYECKUX 000J104eK 3eMIIH IS AKHUBOTO;

CYITHOCTb OCHOBHBLIX 3TaIllOB Pa3BUTUA 3€MJ'II/I;

UCITOJIb30BaHUE OOOOIIEHHOTO TJIaHa U3YYEHUs] HAyYHOM TEOpPHH MPH OTBETE Ha
BOITPOC O COBPEMEHHBIX KOHIICTIIIHUIX Pa3BUTH Te0chepHBIX 000I0UEK.

Tema 20. «Konuenuus 6uochepsl u Hoochepa. [lonstre o ceere u uaes J0MOJ-

HUTCJIBHOCTHU.

Konnenmus 6uocdepsl, ee pynkuuu. Iloctynarst B.U. Bepuanckoro. [IpencraBnenus o
Hoocdepe. buocdepa u kocmuueckue 1ukiIbl. HeoOpaTuMocTh BpeMeHH U Oyayliee yeaoBede-

CTBa. I/IHTeraTI/IBHOC IIOHATHUE O CBCTC U UIACA NOIMOJITHUTCIBHOCTHU.

L]env uzyuenus

Hmets mpexacraBneHue o Omocdepe, Hoocdepe, CBSI3U 3EMHBIX SBICHUNH M KOCMHUYECKUX
nukiioB. M3yunts moctynatel B.M. Bepnanckoro. MmeTs mpeacraBieHne O HEOOPAaTHUMOCTH
BpEMEHH M OyIyIIeM 4eloBedYecTBa. 3HATh MHTETPATUBHOE TOHATHE O CBETE W HJEE JOMOIHHU-

TCIIBbHOCTH.



H3yuus dannyto memy cmyoenm OO0JCeH:

3HaAMYb!

1) nousTtHe o 6uochepe, eé CTpyKType, GYHKIHIX, SHAYCHUH;

2) Mojenb ouochepsr;

3) mocrynatsl B.W. Bepuaackoro;

4) mnonstue 0 HoOoChepe;

5) B3aUMOCBSI3b OMOJIOTHUECKHX OOBEKTOB U SIBICHUN C M KOCMUYECKUMH IMKIAMHU;
6) monsaTue o Hoocepe;

7) MHTErpaTUBHOE MOHATHE O CBETE U UJICIO TOMOJHUTEILHOCTH.

ymemy:

8) camocTosTeNEHO paboTaTh C Y4ICOHUKOM U HAyYHO-TIOMYJISIPHOMN JINTEPATyPOH;

9) ymeTh OTOMpPATH U CPAaBHUBATH MATEPHAIbI [0 HECKOJILKAM HCTOYHUKAM;

10) ymeTh BBINOJIHATH MPOTPAMMHUPOBAHHbBIC YIpaKHEHHUs (HANpaBjiCHHbIC Ha (HOPMHUpPOBaA-
HUS TIOHSITHS O CBETE U UJICE JIOTIOJIHUTEIILHOCTH ),

8) yMmeTh aHaNM3MPOBATh PE3YJbTATHI IPOrPAMMUPOBAHHOTO YIPaKHCHHS

11) yMeTh MPUBOIUTH MPHUMEPHI COOTBETCTBUS JKU3HU YETOBEKa, OOIIECTBA M COIHATBHBIX
MPOIIECCOB KOCMUYECKUM ITHKIIAM;

12) yMeTh aHAIM3UPOBATh MOJIEIH, TAOIHIIbI, TPadbl, CXEMBI,

13) yMeTh MOJIb30BaThCs CPEACTBAMH MYJIbTHMEANA, JUISI WIUTFOCTPAIIMA MOJCTH OyIyIiero
YeJI0BEYCCTBA,;

obnaoams:

9) HaBBIKAMU CaMOCTOSTEIBHOIO MOKMCKA M 00pabOTKH MH(pOpMAIMU B OYMaKHBIX U JJICK-
TPOHHBIX UCTOYHHKAX;

10) HaBbIKAMH OpraHU3aIlMA CAMOCTOSATENLHON pabOThl MpPH TMOATOTOBKE K CEMHUHAPCKUM
3aHITHSIM U KOHTPOJIBHBIM paboTam;

11) HaBBIKaMH CIIyIIAHHWS W aHanW3a OOBSICHCHUH MpernojaBareNii W BBICTYILUICHUH CBOMX
TOBapUILEH.

Ipu usyuenuu memvr Heo6x00UMO.
1) u3yunTh yueOHBIN MaTepHras (COOTBETCTBYIOIIME TEMBI B YUCOHUKE U3 CITHCKAa OCHOBHOM JIH-
TepaTypsbl)
2) CcaMOCTOATENBHO OoJice TOAPOOHO PacCMOTPETh PabOTHI:
1.Bepnanckuii B.11. buocdepa u Hoocdepa / B.W. Bepnanckuii. — M.: Hayka, 1997.
2.Ymxkesckuii A. JI. 3eMHOe 3X0 coHeuHBIX Oypb. — M.: Hayka, 1976.
3.Mowucees H.H. Uenosek u Hoochepa.- M., Mo.rBapaus, 1990r.-351[1]c., n.
4. Jleckos JI.B. Kocmuueckue nuBuinu3aiuu, M., 1985 r.
5.Bepuanckwuii B.1. Xumnueckoe ctpoenue 6uocheps 3emin u ee okpyxkenue. M., 1987.
6. Anexkcees B.I1. Ctanosienune yenoseuectsa. M., 1984.
7. Ypeyn A L., Ypeyn T.A. DBomtonus, kocMoc, yenoBek. Kummnes, 1986.
8.Mupomanyenko JI.U. Conneynas aktuBHOCTh 1 3emist. — M.: Hayka, 1981.
9.Bnagmmupckuii .M., Kucnosckwuit JI.Jl. Comnevnast akTHBHOCTh 1 Onocdepa. — M.: 3Ha-
Hue, 1982.
10. Butunckwuii F0.W. Conreunas aktuBHOCTh. — M.: Hayka, 1983.

Ocoboe snumanue oopamums Ha.

1. TpakTOBKY OCHOBHBIX HOHATHI: OMocdepa, Hoochepa, KOCMUYECKUE LUKIIBI, CBET, J10-
MIOJTHUTETBHOCTB;

2. WCIOJIb30BaHHE OOOOIIEHHBIX TUIAHOB TO3HAHMS MPH OTBETE HA BOMPOC O KOHICHIIUU
HOOC(EpBI U YCIIOBHSX €€ CTAHOBJICHUS;



3. BBINOJHEHHE HEOOXOTUMBIX CPAaBHEHUW W COIMOCTABJICHWN MOHITHI Omocdepa, TexHO-
cthepa, HoOCchepa;

4. Hamu4ue MPUMEPOB Ha KaXKIIbIA U3 aCTIEKTOB U3Y4aeMOr0 MaTepuana;

5. Moxenb 6uochepsr;

6. acrmekTbl GOopMUPOBAHNE HOBOW IKOJIOTUYECKON ITUKH;

7. WHTETPaTUBHOE TOHSTHE O CBETE.

Tema 21. «®eHomeH YesnoBeKa. 3aKOHBI ¥ MPUHIIUIIBI SKOJIOTHH.

buocghepa u Yenosex. Autpononorndeckue KoHenmuu. AaTpornorenes. CI0KHOCTb MPHU-
poJibl yenoBeka. PU3HONOTHs, 3J0POBbE, PAOOTOCIOCOOHOCTE. MO3TI UuesoBeka. OMOLMU U TBOP-
gecTBO. OCOOCHHOCTH CaMOAKTYaTM3UPYIOMICHCS TUYHOCTH. MHUPOBO33pEHUE U CMBICH JKH3HU
yenoBeka. buostuka. Konuenuus s3koneHTprusma. 3aKOHbI U IPUHLIMUIIBI SKOJIOTHU.

Lenv uzyuenus
VscHuTh cyTh aHTponoreHe3a. Oco3HaTh CIOXKHOCTh HPUPOABI YEIOBEKa, €ro KOCMOOHO-

HCI/IXOCOHHOKYHBTypHLIﬁ XapakTep. OCMBICITUTh CYThb KOHICHIIMHU 3KOLICHTPpU3MA, H[!O6J’ICMH n
METOJIBI COBPEMEHHOM »KoJoruu. IIoHSATH CYIITHOCTDb HpO6HeMLI COXpaHCHHA Oprxca}omeﬁ

CpCabl. BrrsicHuth CyTb METOJ0OB MAaTECMATUICCKOT'O MOACITIUPOBAHUA B COBDCMCHHOﬁ 9KOJIOT'HH.

H3yyue oannyio memy cmyoenm OO0JIHCeH:
3HAMb:
v/ TIOHSATHE AaHTPOIOTeHE3a H AHTPOIOIIOTHYECKUX KOHIICTIIINH;
v MECTO YeJioBeKa B KHBOTHOM MHPE; TPEIKOB YEIOBEKA; OTIIMYHS YEIOBEKA OT KUBOT-
HBIX; METO]Ibl U3yYEHHSI SBOJIIOLIUH YEJIOBEKa,;
BHYTPUBUJOBYIO U depeHIaltio 4eI0BeYeCTBa, pachl U pacoreHes’a;
BO3MOYKHBIE ITYTH HBOJIIOIIUH YEIIOBEKa,
POJIb COIMATIBHBIX U OMOJIOTHYECKUX IBOJIIOIMOHHBIX (PAKTOPOB;
KO?BOJIIOIMSA YeJIOBEeKa U Onochepsl; 3KOJOrMUECKHUI CTaTyC YeloBeKa;
CJIO)KHOCTB TIPUPOJIBI YEITOBEKA;
HOHATHS: (pU3HONOTHUs, 310pOBbE, pAOOTOCIOCOOHOCTH, MO3TI Y€JIOBEKa, SMOLIUU U TBOP-

AN N NN

YECTBO.

B Ye€M CYTh OMOITHKU;

B UCM CYTb KOHICIIINHN SKOLUCHTPHU3MA,

po0IeMbl COBPEMEHHOM 3K0JIOTHH, €€ 3aKOHBI M TPUHIIUIIBI, METOIBI;
poOJIEMBbI COBPEMEHHOM 3KOJIOTHH;

METO/Ibl COBPEMEHHOM JKOJIOTHUH;

€CTeCTBEHHOHAYYHbIE TPOOJIEMbI COXpAaHEHUS OKPY’KaIOIIEH Cpebl;
THUIIBI B3aUMOJICHICTBUI B 9KOCUCTEMAX;

MOJIEJIN 3KOJOIMUYECKUX COOOIIECTB;

3aKOH TOJIEPAHTHOCTHU U (DYHKIIMU OTKITHKA.

r7100abHbIe MOJIETU Pa3BUTHs OMOC(EPHI B CBSI3U C JIEATENBHOCTHIO YETOBEKA;

SN N N N SN NN

ymems:

1) camocTosTENHHO paboTaTh C YICOHUKOM M HAYYHO-TIOMYJISIPHOMN JINTEPATypPOH;

2) yMeTh OTOMpATh ¥ CPAaBHUBATh MaTCPHAIIBI 110 HECKOJIBKHM HCTOYHHKAM;

3) ymerp paboraTh ¢ 00OOIIECHHBIMU TUIAHAMH TO3HAHUS CTPYKTYPHOTO OOBEKTA, CBOMCTB
00BEKTa U SBJICHUS,

4) pemraTh KAYECTBCHHBIC M KOJIMYECTBCHHBIC 3a/1a4U SKOJIOTHUECKOTO XapaKTepa;

5) aHanM3MpoBaTh MPOOJIEMHBIC YKOJOTUYECKHE CUTYallMy M IpelylaraTb BapHaHTHI UX pe-
IICHUS;



1)

2)

6) BBIMONHATH MPOTPAMMHUPOBAHHBIC YIIPAKHECHUS U aHATU3UPOBATh UX PE3YJIbTATHI,

7) aHaIM3UPOBATh YKOJIOTUYCCKUE CHUTYAIUH;

obraoams:

8) HaBBIKAMH CAMOCTOSITEILHOTO MOKMCKAa U 00pabOTKU MH(OpMAIK B OyMaKHBIX U JJICK-
TPOHHBIX UCTOYHHKAX;

9) HaBBIKAMH OPraHMU3aIllMM CAMOCTOSTEILHONH pabOThl MpPU MOATOTOBKE K CEMHUHAPCKUM
3aHITHSIM U KOHTPOJIBHBIM paboTam;

10) HaBbIKaMH CITyIIAHUS U aHAIN3a O0BSICHEHUI MPENOAaBaTes sl ¥ BHICTYIUICHHI CBOUX TO-
BAPUILIEH.

Tlpu uzyuenuu memvi He0OOXOOUMO:

W3YYUTh y4eOHBIA MaTeprai (COOTBETCTBYIOIINE TEMBI B YICOHUKE U3 CITUCKA OCHOBHOM JIH-
TepaTypsbl)

CaMOCTOSITEIIbHO 0oJiee TOJAPOOHO PacCMOTPETh PabOTHI:

1. T'enom, koHHpOBaHUE, MpoucxoxaeHue uenoneka. [lox pen.JI.1M.Kopoukuna. @ps3uHo,

Bex 2. 2003.

2. llexos A.Il. Conmanbhbie TpoOaemMbl reneTukn. — M.: 3uanume, 1975. — C. 30.
3. JleBontun P.UYenoBedeckass HWHIUBUIYATBHOCTh: HACIICJACTBEHHOCTH U cpena: Ilep. ¢

anri. — M.: IIporpecc, 1993.

4. Cemenos I0.1. Ha 3ape uenoseueckoii ucropuu. — M.: Meicib, 1989.

Annpees N.JI. Ilpoucxoxaenue denmoBeka W obOmiectBa. — M.: Mbicib, 1982.
[Tapnen I1. T. ®enomen yenoseka. — M.: IIporpecc, 1987.

I'ymunes JI. H. Otnorenes u 6uochepa 3emmu. — M.: ACT, 2006.

buomenuuunckas stuka / [Tog pen. B.W. TTokposckoro. M., 1997.

buotexnonorus u obuiectso. M., 1991.

10 brosTHka: mpuHIUIIBL, TPaBUIIA, HpO6J‘I€MBI M., 1998.

11. TenecHOCTb YenOBEKa: MEXIUCIMITIMHAPHBIE HccnenoBanus. M., 1991.

12. Jlerontun P. YenoBeueckas mHIUBUAYyaTbHOCTH // JleBonTtuH P. HacrmeacTBeHHOCTh U

©CoNo O

cpena. [lepeson ¢ anrnuiickoro - M.: IIporpecc, 1993. — 206 c.

13. Meunnko JI.W. [luBmimsanusi ¥ BeTWKHE MCTOpHUYeCKHe pekd. - M.: Meicab, 1995, —

459c.

Ka;

Ka;

14. [lerapu JI., Kapuaru B. buoputmsl. - M., Mup, 1984 r.

Ocoboe sHumanue oopamums Ha:

v 0COOEHHOCTH CaMOAKTYaTH3HUPYIOMICHCS THIHOCTH;

v/ CMBICII )KU3HH Y€JIOBEKA M €70 MUPOBO33PEHHE;

v/ eCTeCTBCHHOHAYYHBIE TIPOOJIEMBI COXPAHEHHST OKPYXKAFOIIEH CPEIBI U 3I0POBBSI UEIOBE-

v\ 3HayeHHe COBPEMCHHBIX MHUPOBO33PCHUCCKHUX 3HAHWI AJI1 TIOHUMaHUWA IPUPOJAbI YCTIOBC-
Ha IIponecC aHTPOIIOr€HE3A,

POOJIEMbI METUITUHCKOMN STUKU;
KOCMOOHMOTICUXOCOITMOKYJIbTYPHBIA XapaKTep MPUPOJIBI YeTTOBEKA.

ANENEN



Tema 22. «Hayunas kapTuHa Mupa u Hooc(epa. ITuka 0TBETCTBEHHOCTH. K03BO-
JIOIMOHHAs napaaurma. KoHuenus 10noJIHUTEIbHOCTH B IO3HAHUU U 00pa30BaHUU de-
JOBEKA.

Hayunas xaptuna mupa u Hoocepa. nen pycckux KOCMUCTOB. DTHKA OTBETCTBEHHOCTHU
U KO?BOJIIOLIMOHHAs napagurmMa. CoBpeMeHHast 3TUKa U 3TUKA OTBETCTBEHHOCTH. [lyTh K eAMHON
KyJlbType. XapaKTEepUCTHKA MOHITHUS «METOJ AOMOIHUTEIbHOCTHY. KOHIenus 10noJIHUTENb-
HOCTU B METOJIOJIOTUU HEMPEPHIBHOTO Pa3BUBAIOIIETO OOPAa30BaHMUS.

L]env uzyuenus

CdopmupoBaTh MpencTaBIeHHE O €IMHOW HAYYHOW KapTHHE MHpaA. YSICHUTh €CTECTBEHHYIO
U HEOOXOJMMYIO B3aUMOCBS3b Pa3BUTH desoBeka U [Ipuposbl (KO3BOMIOLMOHHASA NApagurma).
[ToHSTH cTENEHb OTBETCTBEHHOCTH YEJIOBEKA 32 COXPAHEHUE )KU3HU Ha 3eMIIe.

H3yuue oannyio memy cmyoenm OO0JIHCeH:

3HAMb:

1) uto Takoe KocMH3M (Kak (uiIocodckoe, PeTUruo3HOE, XYA0KECTBEHHO-3CTETUYCCKOES
TEUYCHUE);

2) OCHOBHBIC HJICH PYCCKUX KOCMHUCTOB,

3) Mouelnb pa3BUTHS YEIOBEYCCKO [IMBUIIN3AIINY;

4) TOHATHE «eIUHAs KyJbTypa» U YCIOBUS €€ (OPMUPOBAHUS;

5) 9KOIOrMYECKHii CTATyC YelIOBEKa,;

6) mpoOJIeMBI YCTOWYMBOTO Pa3BUTHUS YSIOBEUECTBA;

7) OCOOCHHOCTH KOIBOJIOLMOHHON CTPATETUH;

8) ToHsATHE O 3THKE OTBETCTBEHHOCTH;

9) KOHIIEMIHUIO JIOMOJHUTEIFHOCTU B HAYKe, KYJIbType, Pa3BUTHH YEIOBEUYCCKOM IIMBUIIU3a-
LHH;

10) xapakTepUCTHKY MOHSITUS «METO/I IOTOTHUTEIBHOCTI,

ymemy:

11) camocTOsATENHHO paboTaTh ¢ YICOHUKOM U HAYYHO-TIOMYJISIPHOM JINTEPATypPOH;

12) ymMeTh OTOMpATh M CPAaBHUBATH MATEPUAIIBI 10 HECKOJIBKHM HCTOYHHKAM;

13) yMeTh BBINOJNHATH MPOTPaMMHUPOBAHHBIC YIPaKHEHHS (HAIpaBlICHHbIC Ha (OPMHUpPOBa-
HUE MOHATHUS O UJiee TOTOJHUTEIBHOCTH);

14) yMeTh aHAIM3UPOBATH PE3yJIbTAThl IPOrPAMMHUPOBAHHOTO YIIPAKHEHNUS;

15) ymeTh PUBOAMTH MPUMEPHI COOTBETCTBHS WJIM HE COOTBETCTBHUS HAleH KU3HU TIPHH-
IIUTIaM KO3BOIOIIMOHHOW TTapaInTMBbI;

16) ymeTh aHATM3UPOBATh MOJIENN PA3BUTHS YEIIOBEYECKOM IMBUIIN3AIMN B 3aBUCIMOCTH OT
W3MEHEHHS KOHKPETHBIX YCIIOBHIA OKPYKAIOIIEH CPeIbl;

17) yMeTh HILUTIOCTPUPOBATH COOIIOICHNE HITH HE COOITIOICHUE 3aKOHOB SKOJIOTHH;

obnadamy:

12) HaBBIKAMU CaMOCTOSITEIIBHOTO MOUCKAa U 00paboTku MH(DOpMAUU B OYMaXKHBIX M JJIEK-
TPOHHBIX UCTOYHHKAX;

13) HaBbIKaMU OpraHU3allMd CAMOCTOSATENFHOW pabOThl MpPU TOATOTOBKE K CEMHUHAPCKHM
3aHATHSAM U KOHTPOJBHBIM paboTam;

14) HaBbIKaMU CITyLIaHUS ¥ aHAINW3a O0BSICHEHUH NPENoAaBaTessl U BHICTYIIICHUH CBOUX TO-
BApUILIEH.

Ipu usyuenuu memor HeobxX00UMO.



1) u3y4uTh yueOHBIN MaTepHral (COOTBETCTBYIOUIME TEMbI B YICOHUKE U3 CIIHCKA OCHOBHOM JIN-

TepaTyphl)
2) CaMOCTOATENIbHO 00JIee MOPOOHO PACCMOTPETh PabOTHI:

1) Tupenox ®. . Dxonorus, nuBuanu3aims, Hoochepa — M., 1987.

2) Moucees I1. I1. Cynp6a nuBuauzanuu. [Tyt pazyma. — M., 1998.

3) Ileb6en B. Hayka 06 okpyskatorieii cpeae. Kak ycrpoen mup. — M., 1993.

4) Crenun B.C. HayuHas kapTuHa MHpa B KyJIbType TEXHOI'€HHOH IMBUIIM3AIMH /
B.C. Crenumn, JI.®. Ky3nenosa. — M.: UD PAH, 1994.

5) Kysnenos O.JI. Cucrema npupoja — 00LIECTBO — YEIOBEK: YCTONYNBOC pa3BUTHE
/ O.JI1. Ky3nenos u ap. — M., 2000.

6) Pycckuii kocmusm: Anrtosorus ¢unocodekoit mpiciu / Coct. C.I'.CemeHOBOH,
A.I'T'aueBoii. - M.: Ilenaroruka-IIpecc, 1993.

7) KasnaueeB B.I1. IHTe/iekT ruiaHeTsl Kak kocmMudeckuil penomeH. The Planet In-
tellect as a Cosmic Phenomenon / B.I1. Ka3uauceB, A.B. Tpodumos. — HoBocubupck:
W3a. nom «Anstmuinia KOJITI», 1997. — 100c.

8) Bepuanckuit B. M. Hayunas Mbicib Kak ImianeTapHoe sisienue. —M.: Hayka.
1991.

9) Hlxnosckuii Y. C. Beenennas, xu3ub, pazym. — M., Hayka, 1977.

10) ApaosibioB A. W.. LluBunm3anusi mpsigymiero crojetus (KyJIbTypoJOrHdecKue
pasMmbinuienus). - Mocksa: "['PAAJIB" 1997r.

11)Ka3nauees, B.I1. MnTemiekT mianeTsl kKak kocMuueckuii pernomeH. The Planet In-
tellect as a Cosmic Phenomenon / B.I1. Kasuauces, A.B. Tpodumos. — HoBocubupck:
M3na. nom «Anermumra KOJITI», 1997. — 100c.

Ocoboe sHumanue obpamums Ha:

1)
2)
3)
4)
5)

UJEeH PYCCKUX KOCMHUCTOB, KaK BO3MOXHBIE MOJIEHN OyIyILIEro pa3BUTHUS LIUBUIN3AIINY;
nepexon 6uocgepsl B Hoocdepy: yCIoBHs, TPEANOCHUIKH, NEPCIEKTUBBI;

yciioBust GOPMUPOBAHUS €MHON KYJIBTYPBI;

KODBOJIIOLIMOHHYIO NTAPAIUTMYy;

HOHATHUE O «METOJ JONOJHUTEIBHOCTI.



7 OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

HpOMe)KYTO‘-IHaSI arrecraiusa UMECT LCIIbIO OINMPCAC/IUTL CTCIICHD JOCTUKCHHA 3allJTAaHUPOBAHHBIX PC3YJIbTATOB 06yquH51 10O JUCHUIIIMHEC KOHI.[CHI_II/II/I COo-

BPEMEHHOTO €CTECTBO3aHMS 32 CEMECTP U POBOJUTHCA B hOpMeE 3aueTa.

a) [lmanupyemble pe3y/ibTaThbl 00yUEeHUS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHOMN aTTecTAluM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Inanupyembie pe3ysbTaThl 00yUCHHS

OneHouHbIE CpECTBA

OK-3 cnoco0HOCTHIO HCNI0JIB30BATH €CTECTBEHHOHAYYHbIE H MaTeMaTHYecKHe 3HAHUSA /1JIs1 OPUEHTHPOBAHHUS B COBPEMEHHOM MH(OPMAIIHOHHOM NPO-

CTPaHCTBe

3HaTe

[Tpeamer u 0OBEKT €CTECTBEHHOHAYYHOH Kap-
TUHBI MUPA;

[Tpeamer n 0OBEKT OTAETBHBIX €CTECTBEHHBIX
HayK. OCHOBHBIE IPUHIIMIIBI, 3aKOHBI, TOHATHS
Y METOJIbl, @ TAK’KE€ OCHOBHBIE €CTECTBEHHOHA-
YUHbI€ KOHIEMNIINH, UX COAEPKAaHUE U B3aUMO-
cBsi3u; Poib ecrecTBO3HAaHUS B OPMHUPOBAHUU
LIEJIOCTHOTO BUICHUS MUpa U ku3HU. Poib ma-
TEMaTHUYECKOTI0 3HaHUS U METOJOB €CTECTBEH-
HOHAYYHOT'O HCCIIEJOBaHUSI B COBpPEMEHHOMU
HayKe M JKU3HU. BO3MOXXHOCTH HCIONB30Ba-
HUsl “HOPMAIIUU U OCHOBHBIX METOJIOB €CTe-
CTBEHHOHAYUYHbIX JUCLUUIUIMH U1l OpPUEHTH-
pPOBaHMSI B COBPEMEHHOM HH(POPMAIMOHHOM
IIPOCTPAHCTBE

Ilepeuenv 6onpocoe 0,11 n0020MOGKU K 3auemy:

1. EcrecTBeHHOHayuHas U TyMaHUTapHas KyJabTypsl. [1yTh K eMHON KynbTYype.
2. Tlonsarue o Hay4yHOH KapTuHe Mupa. CTPYKTypHBIE 3JIEMEHThl HAyYHOIrO 3HaHH. MeTomabl

HayKHU.
3. EcrecTBo3HaHMe Kak KOMIUIEKC HayK o mpupoje. [Ipenmer u 3amadu COBpeMEHHOTO ecTe-
cTBO3HaHMs. [lapaoKChl ecTeCTBO3HAHUS.

4. HaHopaMa COBPCMCHHOT'O €CTCCTBO3HAHMUS. Tenpenunu pa3BUTHA €CTECCTBO3HAHUS HaA CO-
BPEMCHHOM JTaric.

5. Hcropust pa3BuTHsa ecTecTBO3HaHUs. Pa3BuTue mpeacTaBieHul 00 OKpYKaroIieM B TPEB-
HEM MHpE, B CPEIHME BEKa, B 310Xy Bospoxnaenusa, Hosoe Bpems, XIX-XX BB, cOBpeMeH-
HOCTBb.

6. EcrecTtBeHHOHaydHBIe peBomOIMN (ApuctoreneBo-IITonemeeBckas, KomepHukoBckasi,
DWHIITEHHOBCKAs) TPEINOCHUIKH, CO3/IaTENIM, OCHOBHBIC TTOHITHUS U 3aKOHBI, PE3YJIbTATHI.

7. Hayka u oOuiectBo. OTIMYMTENbHBIE YePThl HAyKH. JTambl CTAHOBJICHHE KJIACCHYECKOM
Hayku. Hexsaccuueckast Hayka. 3HaueHHE HayKH Ha COBPEMEHHOM 3Talle pa3BUTHs OOIIECTBa.

8. Twunsl MupoBO33peHHid. EcTecTBeHHOHAYYHBIN CTHIIh MBIIIUICHUSI.

9. CoBpeMeHHBbIE NPEJCTaBICHUS O MaTepuu. JIBIDKEHHE KaK Ccroco0 CyIIeCTBOBAaHHUSI Mare-




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

pun. DHeprus Kak Mepa JABWKeHUs. CTpyKTypHBbIE YPOBHU OpraHM3allMM MaTepuu (MHUKpO-,
MakKpo-, METaMup).

10. CuctemHas opranu3anyst MaTepuu. THITBI B3AUMOACHUCTBUI U UX XapaKTEPUCTUKH.
CynepoObenuHenue.

11. OO01as CTpyKTypa eCTeCTBEHHOHAYyYHOU KapTHHbI MHpa. OCHOBHBIE UJEU KBAaHTOBO-
KOCMOJIOTMYECKON KapTUHBI IPUPO/IBL.

12. Cucrema uzeii coppeMeHHO# (usnueckoii kapTuabl mupa (PKM). IIpobdaemsr («ro-
psiure TOUKH») COBPEMEHHON (PU3UKH.

13. CtpyKTypHbIE 3J€MEHThl MexaHuuyeckoil kaptunbl Mupa (MKM).O6mas ctpykrypa
anekTpoanHamuyeckoit ®KM. CoBpemennast kBaHToBast kaptuHa mupa (KKM).

14. KoHuenmum npoctpaHcTBa M BpPEMEHH, MX CBOMCTBA M OCOOEHHOCTH Ha KaXKIOM

YPOBHE OpraHU3alliy MaTE€pPHH. DBOJIIOLMS IPEICTaBICHUM O MPOCTPAHCTBE U BpPEMEHU. Xa-
PaKTEpPUCTUKH NIPOCTPAHCTBA U BPEMEHH.

15. [IpyHIMIBI TONOIHUTENBHOCTH, HEONPEAEIEHHOCTH, COOTBETCTBHSI, CYNEPIO3ULNH,
CUMMETpPHUH, IPUUUHHOCTH, OJIM3KONEHCTBHS, Ayau3Ma, KBAHTOBAHMUS, IPUHLIUI BO3pACTaHUS
SHTPOIHH, OTHOCUTEIIBHOCTH U Ap. B coBpeMeHHO OKM.

16. CrpykTypa m1000#1 (huzndyeckoil Teopun M e€ mMaremaTuyeckas Mojenb. Pa3Butue
MIpPE/ICTAaBICHUIM O CTPYKType MaTepuanbHoro mupa. KopnyckymnspHas KoHUENus GU3n4ecKo-
ro onucanus npupozsl. KoHTuHyanbHast KOHIENUs (U3NYECKOT0 OMMCAHUS TIPUPO/IBI

17. Crpykrypa 11060 Qu3ndeckoi Teopuu U €€ mMaTemaruyeckas mojenb. J(nHamuye-
CKHE€ 3aKOHOMEPHOCTH U UX MaTeMarudeckoe omnucaHue. CTaTUCTUYECKHE 3aKOHOMEPHOCTH U
UX MaTeMaTH4eCcKOoe OMHCaHUE.

18. PazBurtue npexacraBnenuii o Mukpomupe. CBoiicTBa 00BEKTOB MUKpPOMHpA. DJIeMEH-
TapHbIE YACTHIIbI, X XapakTepucTuku. Kiaccudukanus 3neMeHTapHbIX YaCTHII.
19. PazButue npezacrasieHnit 0 MUKpoMupe. THIBI GyHAaMEHTATbHBIX B3aUMOJICHCTBUI.

@dyHIaMeHTaIbHbIE B3aUMOJICHCTBHS KaK OCHOBA BceX (HOpM JABUKEHUSI MaTEPUH.

20. [IpobnemMbl WK «ropsiYMe TOUYKU» B COBPEMEHHON (pr3MKe U acTpopHU3UKe. DBOIIOIUS acT-
POHOMUYECKONW KapTHHBI MUpPAa — HUCTOPUYECKUN 0030p OCHOBHBIX OTKPBITUH B acCTPOHO-
MHUH.




CtpyKTypHBII
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[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

21. CrneuunanbHast 1 0011asi TEOPUSI OTHOCUTEIBbHOCTU: MPUHIIUII OTHOCUTEIIBHOCTH DiH-
ITEHHA, MPUHIHUII MOCTOSHCTBA CKOPOCTHU CBETA, MPEJCTABICHUS O €IMHOM IPOCTPAHCTBE-
BpemeHH. [IpuHIun oTHocuTeNnbHOCTH ["anumnes (MpUHIUI UHEPIIH )

22. 3aKOoHBI COXpAHEHHUSI UMITYJIbCA, MOMEHTA UMITYJIbCa, 3apsia, SHEPTUn (B MaKpPOCKO-
nuyeckux cuctemax). OyHIaMeHTANBHBIN XapakTep 3aKOHOB coxpaHeHus. Pa3Butue uugeu co-
XpaHEHUs B €CTECTBO3HAHUMU.

23. [IpuHnunel cumMmeTpuu. 3HAYCHUE TPECTaBlIeHUN 0 cummeTpun CHMMETpHs Mpo-
CTpaHCTBa - BpeMeHU. CBsI3b 3aKOHOB COXpaHEHHs ¢ cuMMeTpuelt (teopema Herep). Pazputue
UJIeN COXpaHEHUE U CUMMETPUU B €CTECTBO3HAHUU.

24, [Mopsimok u Oecniopsiok B mpupoae. Knaccudeckast TepMoguHaMuka. DHTponus. Mo-
JEKYJISPHO-KMHETUYECKUH (CTAaTUCTUYECKUI) METO] U3YyYEeHUSI MaKpPOCUCTEM
25. [IpoGnema BOSHUKHOBEHMSI YIIOPSAIOUYEHHBIX CTPYKTYp B npupoje. Cunepreruka (Xa-

KeH), HepaBHOBecHasi TepmoauHaMuka (IIpuroxkun) CamoopraHusanus B JKUBOM U HEKUBOU
IIpUPOJIE, €€ MOPOTOBBIN XapaKTep.

26. Kocmonorus (meramup). Unest enuHcTBa.

27. DBOJIIOLIMOHMU3M B KocMousioruu: moaenu Beenennoit A. @puamana, I'. 'amosa. Mnen
C. Xoxkunra. 3akoH Xab60:7a.

28. Opsl passutus Beenennoit. Kocmonornueckuii mpyuHIMI. AHTPOIHBIA TPUHIIAIIL

29. Bo3spacr, pasmepsl n cTpykrypa BeeneHHoN. ICTOUHMK 3HEPTUU U 3BOJIIOIUS 3BE3 .
[IponcxoxaeHre XMUMHUYECKHUX 3JIEMEHTOB.

30. Dpouronus 38e31. Panuss »sosronusa ColHia

31. I'unote3sr oOpa3oBanust ConHeyHOM cucteMsl U tuianeTsl 3emis. Ctpoenue ConHed-
HOM CUCTEMBI

32. BHyTpeHHEee cTpoeHne U MCTOpHsI T€0JIOrMYecKoro pa3Butus 3emin. CoBpeMeHHBIE
KOHUEMIUHN pa3BUTUS reocepHbIX 000TI0YEK.

33. XuMmus kak Hayka. CTpyKTypa u cofepkaHue 31anoB pa3Butus XKM.

34. OcHOBHbBIE XUMHUYECKHE KOHIICTILIUN: YYEHUE O COCTaBe, CTPYKTypHAsi XUMHUS, XUMH-
4yecKasi KHHETUKA U TEPMOJIMHAMUKA, IBOJIIOLIMOHHAS] XUMUH.

35. CBs13b (PM3MUYECKUX, XUMHUUECKUX U OMOJIOTUYECKUX 0OBEKTOB U (OPM UX ABUKECHUS

36. [lepuonnyeckas cucreMa XMMUYECKHX AJIEMEHTOB M nepuoanyeckuii 3akon /.M. Mennene-




CtpyKTypHBII
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[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

eBa. [IoHsATHE O TEOPUU XUMUYECKOM IBOTIOIHH.

37. Buonorus xak KOMIIEKC HayK O )KMBOU Marepun. Tpu oOpa3a OMOIOTHH. DTaIbl pa3-

BUTHS OMOJIOTUH.

38. [Nonstue xu3nu. [lpu3Haku kxUBOro Kak ogHON U3 hopMm nBuxkeHus: marepun OO0oOIIeHHs
U aKCHOMBI Ouosnoruu. [umore3sl MpoucXOXAeHHE >KuU3HU Ha 3emie. Teopus
OMOXHMMHUYECKOU IBOJIOIUH.

39. Hctopus xu3Hu Ha 3emiie U METObI HMccienoBaHus »Bomtonuu. [Ipobiema pacmpo-

CTPAaHEHHOCTH >KM3HH BO BceneHHom

40. OcoGeHHOCTH OMOIOTHYECKOTO YPOBHS opraHu3anuu matepuu. CUCTEMHOCTh B OpraHU3a-
1uu kuBoro. CTpyKkTypHbI€ YPOBHHM OpraHU3alluu KUBOTO.

41. OU3NKO-XUMUYECKHE OCHOBBI )KU3HU. OCOOEHHOCTH BO3pAacTaHUs SHTPOIHH B KUBBIX

cucremax. JKuBoM opraHu3M Kak camoopranusymomas cucrema. KoHuenuus LeI0CTHOCTH

KU3HHU.

42. Cuneprerudeckuii moaxoy . CaMoopraHu3amus B )XHUBOW M HEXKHBOH PUPOJIE

43. MHoroo6pasue *KHUBBIX OPraHU3MOB. Y CIIOBUS CYIIECTBOBAHUS U YCTOMYMBOCTH OMO-

cdepbl Kak OTKPBITOM HEPaBHOBECHOM CHCTEMBI: IIOTOK YHEPTUU, BHYTPEHHSISI CTPYKTYpa.

44, I'eneTrka kak Hayka O HAcCJE€ICTBEHHOCTH M M3MEHUMBOCTH >KMBBIX cymiecTB. ['eHe-

THKa 1 3BOJIIOLMS. ['€HHbIE MEXaHU3MBbI 3BOJIIOLINH.

45. [Mpunnuner U ¢GakTOpsl 3BOJIOIUH, BOCIPOU3BOACTBA U Pa3BUTHUSA >KHBBIX CHCTEM.

OHTOreHe3 Kak Mo3TanHas peaau3alus: reHeTH4ecKo mporpammbl. OHTOreHe3 U (PUIIoreHes.

OBOJIIOLMS KJIETOYHBIX CTPYKTYP

46. Pa3zButne sBomonmonn3ma B 6uosnoruu (Jlunuedt, broddon, Jlomonocos, Jlamapk,

Hapsun). [lonmynsuust kak SBOTIONHMOHHAS eAWHHUIA. [[pUHIMIT YHHUBEPCATHLHOTO 3BOJIOIHO-

HU3Ma

47. DxocucTtembl. B3anmooTHomeHus: B Ouoreornenosax. Tumbl mutanusi. Paznoobpasue
Tpoduueckux B3auMoeicTeuii. buocgepa.
48. Konnenmus 6nocdepsl, ee pynkiuu. [loctynater B.M. Bepnaackoro. [Ipencrasnenns

o Hoocepe. buochepa u kocmuueckue nukiIbl. Maen pycckux kocMuctoB. HeoOpatumocTth
BpEMEHH U Oy/yliee 4eIoBeyecTna.
49, Jlutocdepa kak abnoTHUecKasi OCHOBA KU3HU. DKOJOTHUECKUE (PYHKITMH JTUTOCQEPHL:




CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OueHoyHbIe CpECTBA
KOMIIETEHIINH
pecypcHasi, reoquHaMu4eckasi, reopusnko-reoxumudeckas; reorpapuieckas 000a0uka 3emiu.
50. BHyTpeHHee CTpoeHHE U HUCTOpUSl I'€OJOIMYECKOro pa3BUTHUS (IBOIIOLUHM) 3EMIIM.
CoBpeMeHHbIE KOHIICTIIIUU Pa3BUTHS reocepHbIX 000JI0UEK.
ol. OO01mas XxapakTepuCTHKa, CTPOCHHE, TTOBEPXHOCTh U atMocdepa 3emiid. DTarbl Ipo-
1UI0TO U Oyyiiero pa3Butus 3emiau. UenoBeK Kak reojoruyeckas Cuia.
52. YemnoBeK Kak MpeaMeT eCTECTBEHHO-HAyYHOTO Mo3HaHuA. BO3MOXKHOCTH U OorpaHuye-
HUS €CTECTBEHHOHAYYHBIX METO/OB B U3YUYCHUU YETIOBEKA.
53. KocMmo6uoconnokypTypHas Mpupo/ia YeIoBeKa.
54, ®usznonorus yenoBeka. MecTo uernoBeka B CUCTEME YKUBOU MTPUPO/IBI.
95. [IpoGema cCOOTHONICHHSI OMOJIOTHYECKOTO U COIMAIBHOTO B MHIMBHIYAJILHOM Pa3-
BUTHU YenoBeka. ColManpHas XapaKTepUCTHKA YeJIOBEKa.
56. WuauBuayanbHOE W TOMYJISIPHOE 3I0pPOBbE. OMOILMHU, TBOPYECTBO, PabOTOCIIOCOO-
HOCTb.
57. PasButne mpencraBieHHid 0 BOZHUKHOBEHWH yenoBeka. COBpeMEHHBIE MpECTaBIIe-
HUS O TIPOHMCXOXJICHUH YEIOBEKa: OCHOBHBIE THIIOTE3BI, JTAIllbl aHTPOIIOTEHE3a, MPOOIIEMBI.
CooTHolleHrne OMOIOTHYECKUX U COLMANIBHBIX (DAaKTOPOB B (pusoreHese yeaoBeka
58. CoBpeMeHHBIH 3Tl YBOIONUN YeloBeKa. [IporHO3bI SBOTIOIMOHHOTO OYIyIIEro Je-
JIOBEKa
59. Uenosek wu Omocdepa: mpodiieMbl B3aUMOJICUCTBHS. XO3SHUCTBEHHAS JIEATEIbHOCTh
YeJioBeKa: oOpaTHMble M HeoOpaTUMble mocieAcTBUsA. HemocpeacTBeHHbIe U OIIOCPEIOBaHHBIE
BO3JICUCTBUS Ha Onochepy
60. 3arpsi3HEHUE OKpYXKarolled cpeibsl M 3710poBbe uenoBeka. buostuka. Konuenmms
HKOIIEHTPU3MA.
61. ParnmonanbHOe NPHPOJIONONIB30BAaHUE. DKOJIOIMYECKHE KaTacTpo(pbl U MPOOIEeMBI
ycToitunBoctu Onochepsl. KosomonnonHas mapagurma.
62. IIyTe K €qUHOIN KyJIbType: MoJieNn OyIyIero 4eaoBeyecTBa, YeIOBEUECTBO KakK JIUC-
CHUITATUBHAS CHCTEMA.
YmeTs IIpaBunbHO choOpMyIUpOBaTh LEIb M 3aJa4d Lpumepnbiii mecm 015 UNMO2080U _CcAMONPOBEPKU.:
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IIPU pEelIeHUN y4eOHON TPOOIeMbl, TPUMEHSTh
BCEOOIIME METO/IbI HAYYHOTO HCCIICIOBAHUS.
Hcnonp30BaTh OCHOBHBIE 3aKOHBI U NPUHIIU-
Ibl, UJAEU U TIOHATUS COBPEMEHHOrO ecTe-
CTBEHHOHAYYHBIX JUCUUIUIMH MPU aHAIK3E U
00BsCHEHNH KOHKPETHBIX BOIIPOCOB.

YMeTh fienath BBIBOABI U MPUMEHSATH METOJbI
00paboTKN WHPOPMAIUK, TECOPETHUECKOTO H
SKCIIEPUMEHTAILHOTO HCCIeIOBaHuUs Ui pe-
HIeHUs] Y4eOHBIX 33124

Briienste xapakTepHble 0COOEHHOCTH COBpe-
MEHHOTO 3Tafna pa3BUTUSI €CTECTBEHHBIX HayK,
OCHOBHBIE TEHJACHIIUN UX Pa3BUTHS;
Hcnonp3oBath 3HaHMS B MpodeccHOHATbHOM
JeSTEIbHOCTH; HUCIIOJIb30BATh UX Ha MEXJHUC-
LUIUIMHAPHOM YpPOBHE B pEIIEHHH Y4eOHBIX
3a/1ad W TPOPECCHOHAIBHBIX 3a7a4 U s
OpPUEHTHPOBAaHHUs B COBPEMEHHOM MH(popMa-
[IUOHHOM MIPOCTPAHCTBE

N TOroBbIl TECT.

(BapuanT 1)

1. Ims Benukoro rpeka, aBropa padbots! «Hauanay:

a) [Itonemeii; 6) Apucrorens; B) EBkinn; r) [Tudarop.

2. lemokput, Apucrorens, IMIEA0KI, DNUKYP ABISIIMCH IPEACTABUTEISIMU:
a) peMecIIeHHOW XMMHUH; 0) KOCMOJIOTHH; B) OMOJIOTHH; T') HATYPPHIOCOPHH.
3. Cucrema mupa ApUCTOTENS ABIAETCS:

a) aHTPOMOLEHTPUYECKO; 0) reoLleHTPUUYECKOH; B) MeIMOLEHTPUYECKOM; ') MeTarajiak-

THUYECKOM.

4. Kakoe u3 nonoxeHuil yueHust [leMokpurta oTpakaeT ero MaTepuaaIucTHUecKue yoex-

JACHUA U ABJIACTCA Hpe,Z[HOCBIJIKOﬁ 3aKOHa COXpaHCHUA:

a) HE CYIECTBYET HMYETO, KpOME aTOMOB M YHCTOTO MPOCTPAHCTBA; aTOMBI O€CKOHEUHBI

IO YUCITY U OECKOHEYHO pa3HOOOpa3HEI 1o GopMe;
0) U3 «<HUYEro» He MPOUCXOJUT HUYETO;

B) HUUYETO HE COBEPIIAETCS CIy4YailHO, a TOJBKO 0 KAKOMY-IMOO OCHOBAHHIO U B CBSI3H C

HEOO0XO0INMOCTEIO;

I) pa3nyure MEeX]ly BellaMH IPOUCXOAMUT OT pa3inyus aTOMOB B UHCIIE, BEIMUUHE, QOp-
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Me, IOpSIJIKE.
5. I'maBHBIM pe3ynbTaTOM IEPBON €CTECTBEHHOHAYYHON PEBOJIIOIIUHU OBLIO:

a) CO3aHuEC MOCJICAOBATCIIBHOIO YUCHUA O FGHHOHGHTqueCKOﬁ CUCTCMC MHUpA, 6) CO-

3AaHUC TCOPUUN NBHUIKCHUA IIJIAHCT,

B) CO3AaHUC TTOCICAOBATCIBHOI'O YYCHUA O FeOHeHTpH‘{eCKOﬁ KapTHUHC MHUpPa, r) OTKPBbI-

THC N OIINCAHUC IIJIaHCT.
6. OcHOBHOM pe3yibTar BTOpOﬁ eCTeCTBCHHOHaquOﬁ PEBOJIOIUHA 3aKIHOYACTCA:

a) B CO3/IaHUU TMHAMUYECKHX 3aKOHOB Hbl0TOHA; 0) B mepexojie OT reoleHTpu3Ma K re-

JIMOUCHTPU3MY,

B) B OTKpBITHMM 3aKOHA BCEMHUPHOTO TATOTEHHUS; I') B CO3AaHMM HEOECHONW MEXaHUKH

Jlannaca.
7. Pe3ynpTar TpeTheil HAYYHO-TEXHUYECKOW PEBOJIFOLIUN 3aKIFOYAETCS:

a) B HEKOTOPOM IepecMOTpe B3IJIAJ0B YelloBeKa Ha MPUPOY; 0) B TOCTPOSHUH HEMPOTH-

BOpEUYMBOI Moiesii BeeneHHoi;

B) B paJuKaJIbHOM Hp606pa3OBaHI/II/I BCCX HAYK CCTCCTBO3HAHUAA, F) B paAuKaJIbHOM IIpC-
O6pa30BaHI/II/I U UHTCTrpanuu aCTpOHOMHH, KOCMOJIOTHH, (1)I/ISI/IKI/I W IMPUHIUIIHAIIBHOM OT-

Ka3c OT BCAKOI'0 HEHTpU3MaA.

8. Ilpu momouy BEIYUCIIEHUH, OCHOBaHHBIX Ha Teopuu HbioTOHA, OblIa OTKpHITA!
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a) HoBas komeTa; 0) muaHeTa [limyToH; B) TpaekTopus ABM>keHud JIyHbl; r) niuaHeTa Ypas.
9. 3aK0H MHEPUUH OTKPBLI:

a) Heroron; 6) Konepuuk; B) I'anmuneit; ) ekapt;

10. Co3naresneM TEOPHH AJIEKTPOMArHUTHOTO TTOJIS SIBJISICTCSI:
a) Makcsemn; 6) Amnep; B) @apaneii; r) [epir.

11. imeHa yueHbIX, SBJISIOMIMXCS OCHOBOMOJIOKHUKAMU HAYKH 00 3JIEKTPUUYECTBE:

a) [Inank, bop, Ditnmrelin; 6) Mopran, Onapun, lapsun; B) JlaByasse, JlanbToH, ABO-
razpo; r) ['aneBano, Kynon, @apaneii.

12. Coneprxanue MpUHIMIIA YKBUBAJICHTHOCTH 3aKII0YAETCS:

a) B HEPaBEHCTBE MHEPTHOW M TPABUTALIMOHHON Macchl; 0) B CYyIIECTBOBAHHH WHEPIIH-

AJIBHBIX U HCMHCPUUATIbHBIX CUCTEM OTCUCTA,

B) B paBHOIIpaBWM W 3KBHBAJICHTHOCTU HMHCPHHAJIBHBIX CHUCTEM OTCYUCTA, F) B DKBHBaA-

JICHTHOCTH CWJI HHEPLIMH U TATOTECHUs U PaBEHCTBE MHEPTHOM M IPAaBUTALIMOHHON MAcCCHI.
13. BcemupHsIii 3aK0H TSAroTeHuss Hpr0TOHA yTBEpKAaeT, 4To:
a) cuia, JEMCTBYIONIAs Ha TEJIO MPSMO MPONOPLHOHAIBHA MACcCe 3TOrO TENa;

6) npu B3aHMMOJCHCTBUH ABYX TCJI, CUJIa JEUCTBUS OJHOTO M3 TENI paBHa MO BCIMYUHC

HpOTHBOHeI‘;ICTByIOUJGﬁ el cuie u HallpaBJICHA B IPOTUBOIIOJIOKHYIO CTOPOHY;,

B) TCJIO HAXOOUTCA B COCTOSIHHUU ITOKOS WJIN HpHMOHHHCﬁHOF O PaBHOMCPHOT'O JABUKCHH,
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€CJIM paBHOJICHCTBYIOIIAS BCEX CUJI, MPUIIOKEHHBIX K TEJIY paBHA HYJIIO;

I) cuja MPUTSDKEHUs, NEHCTBYIOMIAs MEXAY IBYMs TellaMU IMPSMO HPOHNOPIHOHATIbHA
MIPOU3BEICHUIO MACC ATUX TEJ U 00paTHO MPOIOPIIHMOHANIbHA KBAIpaTy PACCTOSHUS MEXK-

Jy HUMH.

14. Ykaxure HEAOCTAIOUIMM 3JEMEHT B CXEME CTPOEHHUS MaTepuu: JIEMEHTAapHbIE Ya-

CTUILbI — aTOMEI - ...7
a) OMYJISAIUH; 0) KIIETKH; B) KBAPKH; T) MOJICKYJIBI.
15. YkaxuTte nocTyaaThl CIEMATIBHONM TEOPUH OTHOCUTENIBHOCTH DWHILTENHHA:

a) TeJI0 He MOXKET JBUTATHCS CO CKOPOCTHIO, MIPEBHIMIAIOIIEH CKOPOCTh CBETA; 0) MpHH-
LT OTHOCUTEJIbHOCTU U IMPHUHIIUI MOCTOSHCTBA CKOPOCTH CBETA B BAKYyME;

B) O'PaHUYEHHOCTh CKOPOCTEH CBETAa B PA3IMUHBIX Cpelax; I') MPUHIIAI HHBAPUAHTHOCTH
3aKOHOB M MOCTYJIAT OIPAaHUYEHHOCTH CKOPOCTHU CBETA.

16. Kemuiep ycraHoBuiI, 4TO;

a) HEKOTOPbIE TIJIAHETHI HAXOJATCS B TIOKOE; 0) ABMkeHue TiaHeT U CoJTHIIa MPOUCXOTUT
110 OKPYXHOCTSIM, B IIEHTPE KOTOPBIX HAXOIUTCS 3EMIIS;

B) BCE€ IUIAHETHI JABMXYTCS MO OKPYXKHOCTSIM, B IIEHTPE KOTOPBIX HaxomuTcs COJHIE; T)
nBwkeHue miaHeT u CoJHIA MPOUCXOIUT TIO AJUTUIICAM, B OJTHOM M3 (hOKYCOB KOTOPOTO

"axoautcsa COIHILE.
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17. KocMoronus — 3To HayKa, U3y4arolas:

a) usuueckue npoieccel BO BeeneHHOM; 0) HEMOCPEACTBEHHO NaHHBIM MUpP, KOCMOC, €r0

MIPOUCXOXKIACHHUE U TIPOIIECC MTPOUCXOKICHHSI,
B) pa3BHTHE (IBOIIOLINIO) BCeeHHOI; I) CTpoeHre 3BE3/] U TUTAHET.

18. COBOKYHHOCTB HAayK, 3aHUMArOmuxcsa CO3daHHUuEM CCTGCTBGHHOHay‘IHOﬁ KapTHUHBI

BcenenHo, sSBISIOTCS:

a) pu3uKa, XUMHs, OUOJIOTHS, SKOJIOTHS, TICUXOJIOTHS; 0) KOCMOTOHUS, OMOJIOTHS, TICUXO0-

JIOTHS;
B) aCTPOHOMHUSI, KOCMOTOHHUSI, KOCMOJIOTHs, GU3KKa; T') PU3uKa, XUMHUS, OHOTIOTHSI.

19. B ueM 3axirouaeTcs NPUHLUI OTHOCUTEIbHOCTH DWHIITEWHA?

a) KaX/1bli U3 3aKOHOB ()M3MKHU OJIMHAKOBO UCTHUHEH M MPUMEHUM BO BCEX MHEPLHAJIBHBIX CH-
CTEMax OTCUETA,

0) sl XapaKTePUCTUKH JIFOOOTO JBUKEHUS TOJDKHA OBITH 3a/1aHa OMOpHAas CUCTEMa OTCYeTa
HabroAaTeNs, Tak Kak a0COIIOTHOTO IBUKEHHUS HET — BCE JABMXKEHHSI MAaTEpUU OTHOCUTEIIbHBI;
B) KaX/bIil U3 3aKOHOB (DU3UKM OJIMHAKOBO MCTUHEH U puMeHuM Bo Bcex MCO;

I') HECMOTpPSI Ha OTHOCUTEIBHOCTh JBUKEHHS, CKOPOCTh PACIpPOCTPAHEHUSI CBETA B BAaKyyMe
a0CoJIOTHA.

20. Yo 03Ha4yaeT JOMOJHUTEIBHOCTh B COBPEMEHHOM HAyYHOM 3HAHUM?

a) aCUMMETPHIO (PYHKIMI y4acTKOB rOJIOBHOTO MO3Ta Kak OObEKTUBHYIO 3aKOHOMEPHOCTb; 0)
IIPOCTO JIOTIOJIHEHUE YET0-TO YEM-TO;

B) OMHApHYIO JOMOJHUTEIBHOCTh 00JIaCTe CBETOBOTO CHEKTPa; T') MPHHIIMII WIH METOJ, OT-
pakaroIMi COOTBETCTBYIONIYI0 O0BEKTHBHYIO 3aKOHOMEPHOCTb.




CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OueHoyHbIe CpECTBA
KOMIIETEHIINH
Bnaners HaBbikamu paboThl ¢ Hay4yHOW JUTEpaTypoit IIpumepHnwiii nepeuernv mem peghepamos:

pasHOro YpoBHS (HaY4HO- HOIYJSPHBIC M37a-
HUSl, IEPUOJUYECKHE JKYPHAJIbl, MOHOTpaduH,
y4€OHUKHU, CIPABOYHUKH).

HaBbikamu aHanmn3a u 0OBSICHEHHS] OCHOBHBIX
HaOJIIOaeMBIX TPUPOJHBIX M TEXHOTCHHBIX
aBreHud U 3P QPeKToB ¢ nmo3umii GpyHIaMeH-
TaJIbHBIX €CTECTBEHHOHAYYHBIX 3aKOHOB,;
HaBbikamu comocTaBieHUs] OCHOBHBIX dJie-
MEHTOB HCTOPUYECKUX U COBPEMEHHOW Hay4-
HBIX KapTHH MHUPA,

HaBpikamMu HMCTIONIB30BaHUS pa3IMYHBIX €CTE-
CTBEHHOHAYYHBIX METO/OB JJIsi UCCIIEOBAHMS
pa3IMYHBIX OOBEKTOB JEHCTBUTEILHOCTH.
HaBpikamMy OIIEHKH pe3yabTaTOB HAYYHOTO
HKCIIEPUMEHTA WU MCCIIEJOBAHUS.

HaBpikaMy MEXIUCIMIDIMHAPHOTO TPUMEHE-
HUS 3HAHUA NIPU aHAIIM3€ TeHACHIINNA Pa3BUTHS
COBPEMEHHBIX €CTECTBEHHBIX HAYK;

HaBbikamu HCTIOIb30BaHUS MOTYYSHHBIX 3HA-
HUH U Pa3BUTHS CBOETO OOIIEKYIETYPHOTO
MOTEHIIMAaja B KOHTEKCTe 3a1a4 npogdeccuo-
HAJTLHOW JEATENBHOCTH JIIs pereHust mpodec-
CHUOHANBHBIX 337124 U JJIsi ODUCHTHUPOBAHUS B
COBPEMEHHOM WH(POPMAIIMOHHOM TPOCTPaH-
CTBE

ITo xypcy mbl mpemnaraeM pedepaTuBHbIC pabOTHI, KaK OJIMH U3 BHIIOB CAMOCTOSTEIb-
HOM paboThl, MO3BOJISIONINE TAKKE U KOHTPOJIUPOBATH Ka4eCTBO pabOTHI CTY/IEHTa B y4eOHOM
npotrecce.

1.AGuoTnyeckue u OMoTHYECKHE (PAKTOPHI CPEIbI

2.AHanu3 KOHIICTIINIA BOSHUKHOBEHUS KU3HU Ha 3eMIIe.

3.AHanu3 KOCMOroHHWYeckux Mmojeneil Beenennoit (ctpoenue BceeneHHoU B pa3inyHBIX
KOHIICTIIIHSIX ).

4.AHanu3 KOCMOJIOTHYECKHX Mojienel BeenenHolt (Teopuu pokaeHus u sBoionun Bee-
JICHHOM).

5.ACneKThI OXpaHbl OKPYXKAIOIIeH cpeIbl

6.ATOMHasI SHEPreTHKA: TPOTHO3BI AATBHEUIIETO Pa3BUTHS.

7.B yem cyTh nocTynaToB pa3BuTus Ouochepni?

8.BnmstHre KocMoca Ha COBpeMeHHbIe HH(OPMAITHOHHBIE TEXHOIOTHH

9.BnustHEE CTPOUTENBCTBA U KHITUIHO-KOMMYHAITBHOTO X03S1CTBA HA DKOJIOTHIO
10.  BoaHble pecypchl U COXpaHEHUE OKpYXKaroleil cpeibl

11. BO3HUKHOBEHUE KU3HH.

12.  Bropoii 3ak0H TepMOAMHAMUKH U ITpobiema "TernoBoit cmeptu" BeeneHHoM.
13. I'ereTmueckmii KO, HACIECACTBEHHOCTD, SBOIIOIIHS.

14.  T'eHHas MHXXEHEPHs: JOCTHXKEHUS U TPOOIEMBI.

15. ['aBHBIN BBIBOJ U3 KOCMOJIOTHYecKol Moenu Beenennoit A. @punmana

16. I'moGanbHbIE SHEPTETUYECKUE U CHIPHEBEIE MPOOIEMBI
17.  JlocTmXeHHs COBpPEMEHHOU acTPOPU3HKH.
18.  EnmHCTBO mpUpOIBI.

19.  3auem HyxHa enuHast Teopun Beenennoit?

20.  3nauenue Teopuu 3Bostonuu Y. JlapBuHa A1 pa3BUTHUS HAYKH.
21.  HWcropwust pa3BUTHs HAyYHON TEPMHHOJIOTHH.
22.  Kaprtuna Mupo3aaHus B HAyKe U PEITUTHH.
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23. KoHnenmuu u mepcreKTUBbI OMOTEXHOJIOTHH.

24.  Kounenuuu u 3Tansl GOpMUPOBaHHS KBAHTOBOW MEXaHHUKH.

25.  KonHuenmuu Hay4HOH paluoOHaIbHOCTH.

26.  Konnenmuu caMoOpraHu3aiuy 9eJI0BEKa, IPUPOIbI, 00IIeCTBA.

27.  Kocmumyeckue 1ukibl U onocdepa.

28.  KpusucHble SBJICHUS B COBPEMEHHOM MHpPE H TI100albHbIE IPOOJIEeMBI COBPEMEH-
HOCTH.

29.  Kynbrypa u MUpOBO33pEHHE.

30. MexaHHCTUYECKUI U CUCTEMHBIN MOAX0/IbI K TOHUMAHUIO SIBJICHHUM IPUPO/IBIL.

31.  Mup Kak cucrtema.

32.  MOHHTOPUHT OKpY>KaloIei cpebl

33. Hayka u mapanayka.

34.  HTP u conuanbHble aCHEKThl OXPaHbl OKPY’KaIOIIeH cpebl

35.  OmacHble U BpeTHBIC BEIIECTBA B OBITY

36. [Mapanokc >ku3HU ()KU3HBb B CBETE€ BTOPOTO 3aKOHA TEPMOTWHAMUKH, TEOPHS Ca-
MOOpPTaHM3alllN).

37.  IlpupomHble NICTOUHUKH 3aTPSA3HEHHS OKPYKAIOIEH CpeIbl

38.  IIpoGieMbl BEKMBAHHS YEIOBEUECTBA.

39.  IIpoGiembl TapMOHUH IPUPOTHBIX U HCKYCCTBEHHBIX CHCTEM.

40.  IIpoGmembl ecTecTBO3HAHUS B BOIPOCE O IEIeCO00Pa3HOCTH MUPOYCTPOHCTBRA.

4]. [TpoGaeMbI KOHIIENTIUK CaMOOPTaHU3AIUH B TIPUPO/IE.

42.  TIpoGneMsl MO3HABAEMOCTH MUpA.

43.  TIpoOGieMbl COBPEMEHHOTO €CTECTBO3ZHAHMS

44,  TIpoGneMbl COOTHOIIECHUS KaTETOPHM MOpsaKa U Xaoca B €CTECTBO3HAHUU.

45, PazButne dusnueckux wmaeit or [amunes no DWHIITEHHA B CBETE COBPEMEHHOM
HayKu

46.  Poip KynbTypHI B BOJIOIMH YETIOBEKA.

47.  CBeT Kak dKOJIIOTUYECKUH PaKkTop

48.  CumMmeTpHs U aCHMMETPHS - CBOWCTBA HAIIIETO MUPA

49,  CuHepreTu4eckuii METOJl B COBPEMEHHOW HayKe.
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50.
51
52.
53.
54.
55.
56.
57.
58.

CucTeMHBIN TOAX01 B OMOJIOTUH.

CoBpeMeHHast KOCMOJIOTHsI

CooTHollIeHHE AUCKPETHOCTH U HEMPEPBHIBHOCTH B MPUPOAHBIX MpoOIIeccax
Crapbie 1 HOBbIE IPOOIEMBI (PU3UKU

Xaoc u MopsAI0K B IPUPO/IE.

YennoBek 1 MUPO3/1aHHE

DBOJIONUS MPEACTABICHUIN O MPOCTPAHCTBE U BPEMEHHU B COBPEMEHHOM HayKe.
DKOJIOTUs TOPOJCKOr0 YeIOBEKa (B KOHTEKCTE COLMAIbHON IKOJIOTHN)
DOHTpoMuUs U HHPOpPMAIHSL.




0) Ilopsinok mpoBeaeHHs] MPOMEKYTOUHON aTTeCTANMH, MOKA3aTeJd U KPUTEPHU
OlLlCHMBAHMSA:

IIpomexxyrounas arrectanus 1o JucuuIinHe « KOHIenuu coBpeEMEHHOTO €CTECTBO3HA-
HUS BKIIIOYAET TEOPETHUECKUE BOIPOCHI, MMO3BOJISIONINE OIICHUTh YPOBEHb YCBOEHUS 00ydaro-
IIMMUCS 3HAHUH, UTOTOBBIN TECT, BBIABISIONIMNA CTENIEHh C(HOPMUPOBAHHOCTH YMEHUHN U BIajie-
HUI, npoBoaUTCA B hopMe 3aueTa.

[Tokazarenu u KpUTEpUU OLICHUBAHUS 3a4eTa!

Jljig monryueHust «3a4eTa) — CTYJEHT JIEMOHCTPUPYET BBICOKUN ypOBEeHb c(hOpMHpOBaH-
HOCTH KOMIIETEHIMH, BCECTOPOHHEE, CUCTEMaTHUECKOE U TITy0OKOoe 3HaHWEe y4eOHOro Marepua-
Ja, CBOOOTHO BBIMOJIHSET MPAKTUYECKHE 33J]aHUs, CBOOOAHO ONEPUPYET 3HAHUSAMH, YMEHUSIMH,
MPUMEHSET UX Ha MPAKTHUKE.

«He 3a4TeHO0» CTaBUTCA B Cllydae, €CIU CTYAECHT HE MOXET II0Ka3aTh YyAOBJIETBOPUTEIIb-
HbIC 3HAHUS HA YPOBHE BOCIPOM3BEACHUS U OOBACHEHUs HH(OPMAIIMH, HE MOXKET TI0Ka3aTh WH-
TEJIJIEKTYaJIbHbIE HAaBBIKM PEIIEHUS IPOCTHIX KOHKPETHBIX CUTYallUi, JOIYCKaeT MHOI'O OLIMOOK
10 CONEPIKAHHUIO.

8 YueOHo-MeTonMYecKkoe U HHGOPMALTHOHHOE ofecrieyeHue TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JuTeparypa

1. Bopnosckuii, I'. A. ®usnueckrue 0CHOBBI €CTECTBO3HAHUS : Yue0. mocoOue i akaJeMuye-
ckoro 6akanaBpuara / I'. A. bopnoBckuii. — 3-¢ u3 ., ucnp. u gom. — M. : U3narenbcTBo
FOpaiit, 2019. — 226 c. https://urait.ru/viewer/fizicheskie-osnovy-estestvoznaniya-
441110#page/1

Bansuckuii, C. 1. KoHuenium coBpeMeHHOTO €CTECTBO3HAHUS : YUEOHHK M MPAKTUKYM JITIS
By30B / C. . Bansuckuii. — Mocksa : M3narensctBo FOpaiit, 2020. — 367 c. — (Bricee
obpazoBanue). — ISBN 978-5-9916-5885-0. — Tekcr : anexkrponnsiii // ObC FOpaiit [caiit].
— https://urait.ru/viewer/koncepcii-sovremennogo-estestvoznaniya-450361#page/1

0) lonoJiHUTe/ILHASA JIUTEPATYypa

1. Topenos, A. A. KoHuenuuu cOBpeMEHHOT0 €CTECTBO3HAHUS : y4el. mocobue A akaje-
Muueckoro OakanaBpuara / A. A. I'openoB. — 4-e u3n., nepepad. u gomn. — M. : Uzna-
tenbcTBO FOpaiit, 2019. — 355 c. https://urait.ru/viewer/koncepcii-sovremennogo-
estestvoznaniya-449635#page/1

I'yceiixanoB, M. K. Konnenuuu coBpeMEHHOT0 €CTeCTBO3HAHUS : YUEOHHUK U MTPAKTHUKYM
Ut akageMudeckoro OakanaBpuara / M. K. I'yceiixanos. — 8-e u3j., mepepal. u gom. —
M. : UzpatennctBo Opaiit, 2019. — 442 c. https://urait.ru/viewer/koncepcii-
sovremennogo-estestvoznaniya-449854#page/7

3. Konnenmuu coBpeMEHHOTO ecTecTBO3HaHUs : yueOHuk ams By3oB / C. A. JleGenes [u
np.] ; mox obmiet penakmmeit C. A. JlebeneBa. — 4-e uz ., uctp. u non. — Mocksa : U3-
narenbctBo FOpaiit, 2020. — 374 ¢. — (Briciiee oOpa3oBanue). — ISBN 978-5-534-
02649-8. — Texkcrt : anexktponnsblit // OBC KOpaiit [caiiT]. —
https://urait.ru/viewer/koncepcii-sovremennogo-estestvoznaniya-449824#page/2



https://urait.ru/viewer/fizicheskie-osnovy-estestvoznaniya-441110#page/1
https://urait.ru/viewer/fizicheskie-osnovy-estestvoznaniya-441110#page/1
https://urait.ru/viewer/koncepcii-sovremennogo-estestvoznaniya-450361#page/1
https://urait.ru/viewer/koncepcii-sovremennogo-estestvoznaniya-449635#page/1
https://urait.ru/viewer/koncepcii-sovremennogo-estestvoznaniya-449635#page/1
https://urait.ru/viewer/koncepcii-sovremennogo-estestvoznaniya-449854#page/7
https://urait.ru/viewer/koncepcii-sovremennogo-estestvoznaniya-449854#page/7
https://urait.ru/viewer/koncepcii-sovremennogo-estestvoznaniya-449824#page/2

4. KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHUSA : yueOHUK ais O6akanaspos / B. H. JlaBpu-
HEeHKo [u Ap.] ; mox penakiueit B. H. JlapuHenko. — 5-¢ u3a., mepepad. u A0, —
Mocksa : U3narensctBo HOpaiit, 2019. — 462 ¢. — (bakanasp. [IpuknagHoit kypc). —
ISBN 978-5-9916-2368-1. — Tekcrt : anexkrponusiii / IbC FOpaiit [caiiT]. — URL:
https://urait.ru/viewer/koncepcii-sovremennogo-estestvoznaniya-425176#page/1

B) MeToauueckne yKa3zaHMsi:

1. Unwuna, O. 0. 3akoHBI U MPUHIUIBI 3K0J0THH : ydeOHoe mocodue / O. 0. Unbuna, E.
A. Bonkora ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-
ROM). -
URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3193.pdf&show=dcatal
0Ques/1/1136680/3193.pdf&view=true

2. Pwi6anos, JI. b. Konneniuu coBpeMEHHOTO ecTecTBO3HaHMS : yueOHoe mocodue / JI. b.
Pei6anos, A. I1. Cagoxus. - M. : KOHUTU-JJAHA , 2011. - 1 anektpoHn. onrt. auck (CD-
ROM). - 3aru. ¢ turyi. skpaHa. - (YdeOHas JuTeparypa s BbICHIL U cpel. mpod. 00-
pas.). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=421.pdf&show=dcatalogues/
1/1079413/421. pdf&view=true . - MakpooObeKT. - TeKcT: 3MeKTpOHHbIH. - CBeneHus
noctynHbl Takke Ha CD-ROM.

r) IIporpammuoe o0ecnieuenne u VIHTEepHET-pecypchb:

IIporpaMmmHoe obecnieyeHue

Haumenosanue [10 Ne norosopa Cpoxk nieficTBUS JTULIEH3UH

MS Windows 7 Pro-

VTIQ{‘{‘{\D\

MS C?fflce 2007)n, 135 o 17.09.2007 6eccpodHO

Professional

7Zip cBOGOHO OeccpodHo
pacnpoctpangemoe 10

FAR Manager cBOGOHO 6eccpouHo

pacpocrpausemoe 110

IIpodeccnonanbHbie 6a3bl JAHHBIX U HH(POPMAIIMOHHBIE CIPABOYHbIC CHCTEMBbI

HasBanmne Kypca Cchlnka
OnekTpoHHass 0a3a TEPUOIUYECKHX W3TaHUN
East View Information Services. OO0 «1BHUC»
HanmonansHas mHGOpMaMOHHO-aHATTUTHYECKASI
cicTema — Poccniickmii nHaeke Hayanoro maru-|URL: https://elibrary.ru/project_risc.asp
nopanug (PIAHIT

https://dlib.eastview.com/

[Touckosas cucrema Akagemus Google (Google

URL: https://scholar.google.ru/
Scholar)

Nndpopmannonnas cucrema - EnquHoe okHO 10-

URL: http://window.edu.ru/
CTymna K HH(OPMalMOHHBIM pecypcaM

Poccuiickas  T'ocymapctBeHHass — OuOnmoTeka.

https://www.rsl.ru/ru/4readers/catalogues/
Karamnoru



https://urait.ru/viewer/koncepcii-sovremennogo-estestvoznaniya-425176#page/1
https://magtu.informsystema.ru/uploader/fileUpload?name=3193.pdf&show=dcatalogues/1/1136680/3193.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3193.pdf&show=dcatalogues/1/1136680/3193.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=421.pdf&show=dcatalogues/1/1079413/421.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=421.pdf&show=dcatalogues/1/1079413/421.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
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I'.1. HocoBa

OnexTpoHHble pecypcbl oubmmoreku MI'TY um.

http://magtu.ru:8085/marcweb?2/Default.asp

9 MaTepI/IaJILHO-TeXHI/I‘IGCKOC odecrmeyeHue AUCHHUIIIIMHBI (MO}Iy.]'Iﬂ)

MaTepI/IaJ'IBHO-TCXHI/I‘IeCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun ayauropuu

OcHamenue ayauropuu

Y4eOHbIC ayauTOpUM JIS TPOBEIACHUS Jocka, MyJIbTUMEAUNHBIA IPOEKTOP,
3aHATUHN JIEKIIMOHHOTO THUIIA 9KpaH.

Y4eOHbIC ayauUTOpPUM JIS TPOBEICHHS Jocka, MyJIbTUMEAUNHBIA TPOEKTOP,
MPaKTUYECKUX  3aHATHM,  TPYIIOBBIX U | DKpaH.

WHIUBUAYAIbHBIX KOHCYJbTALIMH, TEKYLIETO
KOHTPOJISL U POMEKYTOYHOM aTTECTALINU

ITomemenus JJI CaMOCTOSITeILHOM

paboTsl 0OyUaromuxcst

[lepcoHanbHBIE KOMIIBIOTEPHI C AKETOM
MS Office, Bbixog0M B IHTEpHET U TOCTYIIOM
B DICKTPOHHYIO 00pa3oBaTEJbHYI Cpeay
YHUBEPCUTETA
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