Mporpamma ovcumnnnHel "EcTecTBO3HaHMe Kak eauHas Hayka o npupoge"; 050100.62 Meparornyeckoe obpasoBaHue; 3aBenyowmii
otoenom Banutosa IM.®.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
Xumnyeckmim nHCTUTYT MM. A.M. Bytneposa

7 4 ﬁ

? )Ti]ﬁlalﬂ'm}imn .

IRERHE L
ﬂp(‘apt{pi'mp HHl
T’ ﬂﬁpamaarﬁ ILH[IrH nearensHocTH KOY

7

ﬂpﬁd‘; MHHM%‘?E,EJL 2 S

noannucaHo 3/1eKTPOHHO- Lqu)pOBOM noanncero

I'Iporpamma ANCLUUMNINHDbI
EctectBo3HaHMe Kak eanHas Hayka o npupone b3.11B.4

HanpaBneHne nogrotoeku: 050100.62 - Menarornyeckoe obpasoBaHue
Mpodonnb NOAroTOBKU: XnMma

Keanudpmkauns BbinyckHvka: bakanasp

dopma 0by4eHUs: o4HOE

SA3bIk 00y4eHNs: pyCccKuia
ABTOp(bl):

Banutosa ..
PeueH3eHT(bl):

Smbywes ..

COIMACOBAHO:

3asenyownin(as) kagenpoin: NnbmaHwmHa C. .

[MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
Y4yebHo-MeToOM4eckas kKommccus XI/IMI/I'-IeCKOFO nHctutyta um. A.M. bytneposa:
MpoTokon 3acenanna YMK No or" 201_r

PernctpaunoHHbin No 762114
KasaHb
2014

KTPOHHB H
BEPCHTET

TAHECAAR CHTTEMA Ky

DAE
PervucrtpaunoHHbiin Homep 762114 BEE YH H

ARl | AL O



Mporpamma ovcumnnnHel "EcTecTBO3HaHMe Kak eauHas Hayka o npupoge"; 050100.62 Meparornyeckoe obpasoBaHue; 3aBenyowmii
otoenom Banutosa IM.®.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 762114 5AE
CtpaHnua 2 ns 18. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ovcumnnnHel "EcTecTBO3HaHMe Kak eauHas Hayka o npupoge"; 050100.62 Meparornyeckoe obpasoBaHue; 3aBenyowmii
otoenom Banutosa IM.®.

Mporpammy ovcumnnuHbl paspabotan(a)(vn) 3aBeaytownii otoenom Banutosa I.d. Myseit nuctopum
KasaHckoro yHusepcuteta K®Y ;| Gulnar.Valitova@kpfu.ru

1. LLenn ocBoeHns AUCLUMN/INHDI
1. Llenn ocBOEHWS ONCLUNMNINHDI
LlensiMmn ocsBoeHus aucumnnuHbl "ECTECTBO3HaHME Kak egnHas Hayka o npupoge” aBnsoTCS:

1.noarotoBka CTyLEHTOB K MOHUMaHNIO eCTECTBO3HAHUS KakK e ANHON Haykn 1 paunoHanbHOM
cdoepbl HeNnoBe4YeCKON OeaTeNnbHOCTH;

2.0bopMUPOBaHNE y CTYLEHTOB OCHOBHbIX MOHATUIA Kypca: O Knaccugukaumm Hayk, MeTonax
€CTECTBEHHO-HAY4YHOro No3HaH1s M1pa;

3.06ecneynTb NoHMMaHne ecTeCTBEHHO-HAYYHON 1 r'yMaHUTaPHOW KyNnbTypbl;
4.nokasaTb KNOYEBYIO POJib €CTECTBO3HAHMS KaK eMHOM Haykn O NpUpPOoAe.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 53.0B.4 MNpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 050100.62 Neparornyeckoe obpasoBaHNe N OTHOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTtcs Ha 1 kypce, 1 cemecTp.

ducunnnuHa "EcTecTBO3HaHME Kak eanHas Hayka o npupone" oTHocutcs K pasgeny b.3.
npodpeccrnoHanbHOro umkna, moaynto "EctectBeHHble Haykn", BapuaTtmsHon yactn 5.3.[1B.4.

OducumnnuHa naet CTyLEeHTYy npeancrtasjieHne 06 O6IJ.I,VIX NOHATNAX N 3aKOHaxX eCTeCTBO3HaHuA,
BKMO4Yasd OCHOBHbIE MOHATUA O prH,D,aMeHTaJ'IbeIX B3aMMOLENCTBUSX, nponcxoodawnx B npupone.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopyns

B pesynbrate 0CBOEHUS AMCUMMINHBI (OOPMMPYIOTCS Cneayowme KOMNeTeHUUN:

PacwucpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-1 BnageeT KynbTypoii MbllwneHns, cnocobeH K 0606LweHunio,
(0bLwekynbTypHbIE aHanunay, BOCNPUATMIO MHGOOPMaLUK, MOCTAHOBKE Lenn n
KOMMeTeHuun) BbIGOPY NyTei eé NOCTUXEHNS.
OK-2
(0BLWEKyNbTYPHbIE CnocobeH aHanMa3npoBaTb MUPOBO33PEHYECKUNE, COLMANBHO Y
KOMNETEHLIN) NIMYHOCTHO 3HAYUMble onnocodpckme Npodnemol.
CnocobeH Ucnonb3oBaTtb 3HAHUS O COBPEMEHHOIA
OK-4 €CTECTBEHHO-Hay4YHOI KapTuUHe M1pa B 0bpasoBaTefibHOM 1
(0bLekynbTypHbIE NpPogoeCCUoHanbHOM OEeATENbHOCTU, MPUMEHSATb METOObI
KOMMNeTeHuunm) MaTemaTunyeckor 06paboTkm MHpopMaUMmn, TEOPETNYECKOMO U
SKCMepMEHTaNnbHOro NCcnenoBaHus.
CK-2 nMeeT npencTaBneHne 0 CTPOEeHU MONEKyN U OCHOBAXx
KBAHTOBOW XMNK
BnageeTt 0CHOBHbIMU METO4AMW aHANIMTUYECKON XUMUWN; UMEET
CK-4 npeacTtaeneHne 06 MCNonb3oBaHUN KOOPANHALMOHHbIX
coefVHEeHNn B aHaNUTUYECKON XUMUN.
CK-6 Bnapeet ocHoBamMu KONNOUAHON XUMUW.
CK-7 Bnapeet ocHoBaMu 3aKOHaMU XMMUW; UMEET NpeacTasneHne o
PO XUMUKU B PA3BUTUUN €CTECTBEHHOHAYYHbIX 3HAHWUIA.
CK-8 Bnaneet ocHoBamMu NpuknagHom XMMUN 1 XMMUYECKOM
TEXHOMNOrUMW.
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B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

COBPEMEHHYI0 eCTECTBEHHOHAYYHYO KapTUHY MMpa; Knaccudomkaumio Hayk, MeToabl
€CTECTBEHHO-HAy4YHOro NO3HaHNS MMPa, MOHSATUS O MUKPO-, MaKpo- U MeramMmpax, atanbl pa3BuTms
aTOMUCTNYECKOI KOHLIEMNLNN.

2. DONIXEH yMeTb:

obobwaTtb 1 obpabaTbiBaTb ECTECTBEHHOHAYYHYIO MHADOPMAaLNIO, aHANM3MPOoBaTb FMMNOTE3bI
MPOUCXOXAEHMS 1 OCHOBHbIE MPUHLIMMbBI 9BOMOLIMMN XN3HW, NOSIBNIEHNE YENOoBeKa Ha 3eMNe 1 ero
3BONIOUMIO, BUONOrMYECKYHO KNETKY KaK 9NeMEHTaPHYI0 edVHULY XUBOrO.

3. OONXEeH BnageTb:

MeToOaMu U MeToLosIornen €CTeCTBEHHO-Hay4YHOro no3HaHusa Mmmpa, KoHuenunamm coBpemMeHHoro
€CTeCTBO3HaHWA.

4. nONXeH OJEMOHCTpUMpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:
npenonaBaHns B WKone gucuuninH eCteCtBeHHoro uukna.

4. CTpyKkTypa 1 cogepxaHve OUCLUNIUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4eT B 1 cemecTpe.

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

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AUCUMNIMHe/ MOAYNIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Bugbl n yachbl
ay,oMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime copmbl
cemecTpa (B yacax) KOHTpONsi
MpakTnueckuelllabopatopHbie

3aHATUSA paboTbi

Paspen
N OducunnnuHbl/ CemecTp
Moayns

Nlekuunn

Tema 1. Obwee
npencrasneHne o Hayke
N ee MeToOLONOrNU.
Hayka kak
paumoHanbHasa cgepa
4yenoBeYecKowu
[eATeNbHOCTL.
1.|[Knaccudpukaums Hayk. 1 1 2 2
EcTecTBO3HaHue.
MeToapl
€CTEeCTBEHHO-HAy4HOro
NO3HaHNS Mypa.
EcTecTBeHHO-Hay4YHas u
ryMaHuTapHas
KynbTypbl.

0 YCTHbI OnpocC
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywiue coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tema 2. CTpyKTYypHbIE
YPOBHW opraHn3auum
martepun u
doyHOaMeHTanbHble
B3aMMOOENCTBUSL.
Mwkpo-, Makpo- 1
.IMerammpbl. OTanbl
pas3BnTng
aTOMUCTUYECKOW
KOHUENUMN.
dyHoaMeHTanbHble
B3aMMOOEeNCTBUS B
npupone

YCTHbI Onpoc

Tema 3. KoHuenuwnnm
npocTpaHcTBa u
BpemeHU. OCHOBHble
aTanbl pa3BUTUS
npencrasneHnin o
NPOCTPaHCTBE U
BpemeHn. OCHOBbI
Knaccu4eckom
‘IMEXAHUKM 1 UX CBA3b CO
CBOMCTBaMM
npocTpaHcTea u
BPEMEHN.
[MpocTpaHCcTBO N Bpems
B CneumanbHom n obuei
Teopum
OTHOCUTENbHOCTH.

YCTHbI ONpocC

Tema 4. CummeTpus un
3aKOHbl COXPaHEeHus.
CB#3b 3aKOHOB
COXpaHeHus ¢
NPOCTPaHCTBEHHO ?BPEM
npeobpasoBaHNSMN.
3aKoH coxpaHeHus
.[mMnynbca. 3akoH
COXPaHEHNS SHEPTUN.
Pabota n knHetnyeckas
aHeprus.
[MoTeHuunanbHas
aHeprus. lNMonHas
MEXaHn4yeckas aHeprus.

eHHbIMU

YCTHbI Onpoc
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 5.
TepmoamHammyeckuin n
cTaTUCcTNYecKui
MeToObl aHann3a
CVCTEM 1 NPOLLECCOB.
YpaBHeHne COCTOSAHUSI.
Hynesoe Hayano
TEPMOAMHAMUKMN.
MNepBoe Hayano
TEPMOAMHAMUKMN.
‘IBTopoe Havano
TEPMOAMHAMUKMN.
OHTponua n ee
CTaTUCTUYECKUIA CMbICTT.
TpeTbe Hayano
TEPMOAMHAMUKMN.
'MnoTesa ?Tennosoi
cMepTn? BceneHHoi.
TepmoanHammka
OTKPbITbIX CUCTEM.

YCTHbI Onpoc

Tema 6. KBaHTOBbIE
CBOMCTBa MaTepun.
KopnyckynsipHo-BONHOB(Q
nyanvusm ceeTtau
MuKpoyacTumu. MprHumn
HeonpeneneHHocTun
eli3eHbepra u
npPUHLMN
DOMONHUTENTbHOCTU
Bopa.
BeposaTHOCTHO-CTATUCTKN
.[xapaktep noseneHus
MUKPOYaCTuLL.
Penatunsucrckas
KBaHTOBas PU3NKa.
Dr3NYEeCKNn BaKyyMm.
ATOMbBI, MONeKysbl 1
BELECTBO C TOYKM
3peHns KBaHTOBOWN
Teopun. MNMpupopna
MEXaTOMHbIX U
MEXMOEKYNAPHbIX
CBSA3€en.

HecKui
1

YCTHbI ONpocC
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 7. Buonornyeckas
KapTnHa Mupa.
MMnoTtesbl
NPOUNCXOXAEHNS XN3HW.
OCHOBHblE NPUHLMMbI
9BOMIOLINN XNIHWN.
NosiBneHne yenoseka
Ha 3emne n ero
9BOMOLUMS.
Buonornyeckas knetka
Kak anemMeHTapHas
edunHuLa XnBoro.
CTpoeHune kneTku.
XXW3HEHHbIN LUmKn
KNeTKW.
"ICTPYKTYpPHO-(PYHKLUMOHA
opraHusauus
reHeTn4ecKoro
marepuvana.
Vcnonb3oBaHune
reHeTn4eckom
nHpopmaLum B
npoueccax
XWN3HeOesATenbHOCTW.
CwuHTes benka. Buabl
XWBbIX CUCTEM.
CBolicTBa XN3HN.
OCHOBHbIE YPOBHM
opraHn3auumn Xunsoro.

'IbH;ﬂ

YCTHbI Onpoc

Tema 8. KoHuenuus
camoopraHMsauum.
CamoopraHusytouwmecs
CUCTEMbI N NX CBOMCTBA.
[Moporosbii xapaktep
camoopraHusauum.
Budpypkauns.
"ICamoopraHn3aumns B
XUMNYECKMX peakumsix.
CamoopraHnzaums B
XNBOW Npupoae v B
4enoBe4YEeCKOM
obuiecTse.

YCTHbI ONpocC
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
MpakTnyeckmelllaboparopHbie
Jlekumn ™ S anatus paboTbi

Tema 9. KoHuenums

yCTOVILIVIBOFO pa3BUTUA.

MprHLMNbI YCTONYMBOrO

Pa3BUTUA. o
9.[MnaneTapHoe 1 9 2 2 0 yCTHBI orpoc

MbillNneHne.

YHvBepcasbHbIii
9BOMOUNOHN3M. [TyTb K
e[VHOW KynbType

Tema . NTorosas 3a4yeTt
" |dopma KoHTpoOnNA 1 0 0 0
NTtoro 18 18 0

4.2 CopepxaHue OUCLUMNIMNHbI

Tema 1. O6LLee NpencTaBneHne o Hayke U ee metogonorun. Hayka kak paumoHanbHasi ccpepa
yenoseyeckon pnearenbHocTu. Knaccudpukaumsa Hayk. EctectBo3HaHme. MeToabl
ecTeCTBeHHO-Hay4yHoro nosHaHusa mupa. EctectBeHHO-Hay4yHasi U ryMaHUTapHasi KynbTypbl.

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

Hayka kak pauvoHanbHas cdoepa Yenoseveckor aestenbHocTu. Knaccugpukaums Hayk.
EcTtectBo3HaHme. MeToapbl eCTECTBEHHOHAYYHOrO NO3HaHUS MUpa. EctecTBEHHOHay4YHas 1
ryMaHuTapHas KynbTypbl.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Hayka kak paunoHanbHas cdoepa Yenoeveckor aestenbHocTu. Knaccugukaums Hayk.
EcTtectBo3HaHme. MeToabl eCTECTBEHHOHAYYHOrO NO3HaHUS MUpa. EctecTBEHHOHay4YHas 1
ryMaHuTapHas KynbTypbl.

Tema 2. CTpyKTypHble YPOBHU OpraHu3auumn matepum u cpyHaameHTanbHble B3aUMOOEeNCTBUSA.

Mukpo-, Makpo- 1 Merammpbl. 3Tanbl Pa3BUTUSA aTOMUCTUYECKOW KOHLLEMLMMN.
dyHpameHTanbHble B3aMMOOENCTBUS B Npupoae

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Mwukpo-, Makpo- 1 Merammpbl. Tanbl Pa3BUTUS aTOMUCTUHECKON KoHUenumn. ®yHaameHTanbHble
B3aMMOOENCTBUSA B NPUPOLE.

npakTudeckoe 3aHsitne (2 yaca(os)):

Mwukpo-, Makpo- 1 Merammpbl. Tanbl Pa3BUTUS aTOMUCTUHECKON KOoHUenumn. ®yHaameHTanbHble
B3anMMOOENCTBUSA B NPUPOLE.

Tema 3. KoHuenuuu npoctpaHcTBa U BpeMeHU. OCHOBHbIe 3aTanbl pa3BUTUSA NpeacTaBieHun o
npocTpaHcTBe U BpeMeHU. OCHOBbI KNTaCCMYECKOM MEXaHUKMU U UX CBA3b CO CBOUCTBaMM
npocTpaHcTBa U BpeMeHuU. NMpocTpaHCTBO M BpeMs B creLvanbHON 1 o6Lein Teopum
OTHOCUTENbHOCTMU.

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

OCHOBHbIe 3Tarbl pa3BUTUS NPEACTABNEHUI O NPOCTPaHCTBE 1 BpeMeHn. OCHOBbI KNaccu4eckol
MEXaHVKM N NX CBA3b CO CBOWCTBaMM NPOCTPAHCTBA U BpEMEHU. [1pOCTpaHCTBO 1 BpEMS B
crneunanbHoM 1 obLWwen TEOPMM OTHOCUTENIbHOCTMW.

npakTnyeckoe 3aHsitne (2 4aca(os)):

OCHOBHbIe aTanbl pa3BUTNS NPELACTaBNEHNA O NPOCTPaHCTBE MU BpeMeHWn. OCHOBbI KNacCn4eCckom
MEXaHWKM 1 NX CBSA3b CO CBOMCTBAMU NPOCTPAHCTBA U BpeMeHW. [1poCcTpaHCTBO 1 BpeEMS B
crneunanbHol 1 obLWwen TEOPMM OTHOCUTENbHOCTMU.

KTPOHHEBH
B_EPCHTET
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Tema 4. CI/IMMETpI/ISI N 3aKOHbl COXpaHeHus. CBsi3b 3aKOHOB CoxXpaHeHus C
ﬂpOCTpaHCTBeHHO?BpeMeHHbIMVI I'Ip&OGpaSOBaHVISIMVI. 3aKkoH coxXpaHeHuss umnynbca. 3aKkoH
COoXpaHeHust dHepruun. Pabota u KuHeTnyeckas dHeprus. MoteHunanbHas SHeprus. MonHas
MeXxaHun4yeckasi dHeprus.

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

CBSA3b 3aKOHOB COXPaHEHWS C MPOCTPAHCTBEHHO ?BPEMEHHbIMY NMpeobpas3oBaHNAaMA. 3aKoH
COXpaHeHusl uMnynbca. 3akoH CoxpaHeHusl aHeprun. PaboTa n kKuHeTnyeckas aHeprus.
MoTeHumanbHas aHeprus. MonHas MexaHu4yeckas aHeprus.

npaktnyeckoe 3aHsitne (2 4aca(os)):

CBSA3b 3aKOHOB COXPaHEHNs C MPOCTPAHCTBEHHO ?BPEMEHHbLIMY Npeobpas3oBaHNAaMA. 3aKOoH
COXpaHeHusl uMnynbca. 3akoH CoXpaHeHusl aHeprun. PaboTa n kuHeTnyeckas aHeprus.
MoTeHumanbHas aHeprus. lMonHas MexaHn4yeckas aHeprus.

Tema 5. TepmoaMHaMUYEeCKUM U CTaTUCTUYECKUIA METOObI aHanM3a CMCTEM U NMPOLLeCCOB.
YpaBHeHue coctosiHusi. Hynesoe Hayano repmoauHaMuku. NepsBoe Hayano TepMoouHaMMKW.
Bropoe Hayano repmoguHaMmMKU. QHTPONUS N ee CTaTUCTUYECKUI CMbIch. TpeTbe Hayano
TepMoauHamuku. F'mnotesa ?tennoson cmeptu? BceneHHon. TepMoaHaMuka OTKpbITbIX
cuctem.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

YpaBHeHue cocTosHus. Hynesoe Havano tepmoguHamukm. lNepeoe Havano TepmoamHammkn. Bropoe
Ha4yano TepMOANHAMUKN. DHTPOMNSA U ee CTaTUCTUYECKUA CMbICN. TpeTbe Ha4yano TePMOANHAMUKMN.
'mnotesa ?Tennosoi cMepTn? BeceneHHon. TepMoamHaMmka OTKPbITbIX CUCTEM.

npakTnyeckoe 3aHsitne (2 4aca(os)):

YpaBHeHue cocTosHus. Hynesoe Havano tepmoguHamukm. lNepeoe Havano TepmoamHammkn. Bropoe
Ha4yano TepMOANHAMUKN. DHTPOMNSA U ee CTaTUCTUYECKUA CMbICN. TpeTbe Ha4yano TepMOANHAMUKMN.
M'mnotesa ?Tennosor cMepTn? BeceneHHon. TepMoamHaMmka OTKPbITbIX CUCTEM.

Tema 6. KBaHTOBbIE cCBOMCTBa MaTepun. KopnyckynsipHo-BONTHOBOW Ayann3Mm cBeTa U
MuKpouyactuu,. NMpuHuun HeonpepeneHHocTn MNenseHbepra u NPUHLMN OOMNONHUTENBHOCTYU
Bopa. BepoATHOCTHO-CTaTUCTUYECKMW XapaKTep noBeaeHUs MukpodacTtuu,. Penstusucrckas
KBaHTOBasa domauka. Pusnyeckuim Bakyym. ATOMbl, MONEKY/bl U BELLLECTBO C TOYKU 3pPEeHUA
KBaHTOBOM Teopuu. NMpupoaa MexaroMHbIX U MEXMONEKYNAPHbIX CBS3EN.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

KOpﬂyCKyﬂﬂpHO-BOﬂHOBOVI Oyann3m ceeta n MUKPO4YacCTUL. |_|pI/IHLI,I/IFl HeonpeneneHHOCTn
Fe|7|3eH6epra N npnHUMn OOMNOJIHATENbHOCTN EOpa. BepOFITHOCTHO-CTaTVICTI/I‘-IeCKI/IVI XapakTtep
nosegeHnsa MmmKkpo4dactuu,. Pengatmeucrckas ksaHToBas pumanka. dunsunyeckunin BaKkyyMm. ATOMbI,
Monekynbl N BEWeCTBO C TOYKN 3peHNA KBaAHTOBOW Teopun. I'Ipmpoua MEXaTOMHbIX U
MEeXMONEKYNAPHbIX cBA3en.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

KOpﬂyCKyﬂﬂpHO-BOHHOBOVI Ayann3m cBeta n MUKpPO4YacCTUL. |_|pVIHLI,VIFI HeornpeneneHHoCTn
Fe|7|3eH6epra n npunHUMN OONoONIHUTENbHOCTU E>opa. BepOHTHOCTHO-CTaTVICTVI‘-IeCKI/IVI XapakTtep
noseneHnsa MmKpovyactuu,. Pengatmeucrckas ksaHToBas pusuka. dunsunyeckunin BaKkyyMm. ATOMbI,
MOneKynbl N BEWECTBO C TOYKN 3PEHUA KBAHTOBOW Teopun. I'Ipvlpoua MEXaTOMHbIX U
MEXMONEKYNAPHbIX CBA3eNn.

Tema 7. Buonorunyeckas KapTuHa Mmupa. Munotesnbl NMPOUCXOXAEHUSA XXU3HW. OCHOBHbIe
NPUHUMNbI 3BOJTIOLLUU XXU3HMN. NMosiBneHue yenoseka Ha 3eMne N ero 3BOJIOLUS.
Buonorunyeckas Knetka Kkak dNIeMeHTapHasa eauHULUa XUBOro. CTpoeHMe KneTkn. JKN3HEeHHbIN
LUKN KNeTKN. CprKTypHO-q)yHKLIMOHaﬂbHaSI opraHn3auunsi reHeTu4eckoro Mmarepvana.
MUcnonb3oBaHne reHeTU4ECKOMn Mchopmau,vm B npoueccax Xu3sHegesTelbHOCTN. CuHTe3
6enka. Buabl XuBbix cucteMm. CBoncTBa XuU3HN. OCHOBHbIe YPOBHU OpraHn3auunmn Xveoro.

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

MMnoTe3bl NPONCXOXAEHUS XU3HN. OCHOBHbIE MPUHLMMNbI 3BOMIOLMM XN3HW. [osiBNeHNe YenoBeka
Ha 3emne u ero asonouns. bronornyeckas kneTka kak anemMeHTapHas eavHuua xmeoro. CTpoeHue
Knetkun. XnsHeHHbln umkn knetkn. CTpyKTypHO-GOYHKLIMOHANIbHAS OpraHn3aums reHeTUYecKoro
matepuana. icnonb3oBaHne reHeTNYeCcKon NHEPOPMaLIMK B NPOLIECCaX XN3HELEATENbHOCTY.
CuHTe3 benka. Buapl xumBbix cucteM. CeorictBa Xmn3HN. OCHOBHbIE YPOBHM OpraHn3auum Xusoro.
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

['vnoTesbl MPONCXOXAEHNA XN3HN. OcHoBHble NPUHUUMbI 3BOJTIOUNN XN3HN. [MosiBneHne yenoseka
Ha 3eMmne n ero aponouns. buonornyeckas kneTka kak ANeMeHTapHas eonHnLa XnBeoro. CTpoeHI/Ie
KNeTkn. XNU3HEHHbIV LNKN KNETKMW. CprKTypHO-C*)yHKLI,I/IOHaJ'IbHaFI opraHmn3daunsa reHeTn4eckoro
Marepumana. cnonb3oBaHne reHeTn4eckom MHJbopMaLumn B npoLieccax Xns3HenesarenbHOCTH.
CuHTe3s benka. Buapbl xmBbix cuctem. Ceoictea XuaHu. OCHOBHble YPOBHW opraHun3aunn Xmneoro.

Tema 8. KoHuenuusa caMmoopraHm3sauuu. CaMOOpraHVISVIOLIJMECSI CUCTEeMbl U UX CBOUCTBA.
nOpOFOBbWI XapakKTtep camoopraHn3auuvmn. Blllq.)ypKaUMSI. CamoopraHusauMﬂ B XUMNYECKUX
peakuunsx. Camoopral-maau,vm B XXMBOW npupoae n B 4yenoBe4yeCkom obuiecTBe.

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

CaMoopraHusyoLmecst CUCTEMbI 1 UX CBOVCTBA. MopOoroBbIi xapakTep camoopraHu3auum.
Budpypkauusi. CamoopraHnsaums B XmMmyeckmx peakumsix. CamoopraHnsaums B XnBow Npupoae 1
B YenoBevyeckom obulecTse.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CamoopraHusyoLMecst CUCTEMbI 1 UX CBOVCTBA. MopOoroBbIil XxapakTep camoopraHusalun.
Budpypkauusi. CamoopraHnsaums B XmMmyeckmx peakumsix. CamoopraHnsaums B XnBow Npupoae 1
B YenoBevyeckom obulecTse.

Tema 9. KoHuenuusa ycton4msoro passutus. NpuHUUNbI yCTOMYUBOro pasBUTUSA.
MNMnaHeTapHOe MbilNeHMe. YHUBepcanbHbIA 3BOMIOLMOHU3M. [yTb K eAMHON KynbType

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MpUHLMNbBI YCTOMYMBOrO pa3smTus. MNnaHeTapHoe MblwneHre. YHUBepCanbHblil 9BOMOLIMOHN3M.
MyTb K €QUHOI KyNbTypeE.

npaKkTundeckoe 3aHsitne (2 yaca(os)):

MpUHLMNbBI YCTORYMBOrO pa3smTus. MNnaHeTapHoe MblwneHre. YHUBepCanbHblil 9BOMOLIMOHN3M.
MyTb K €QUHOI KyNbTypeE.

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNISA)

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

dopmbl KOHTPONS
caMocTosiTeNIbHOMN
paboTbl

Hepens
cemecTpa

N Paspen
AncumnnnHbl

TPyBOEeMKOCTb|

Cemectp (B wacax)

Tema 1. Obwee
npencraBneHne 0 Hayke
N ee MeETo40NOrNN.
Hayka kak
paunoHanbHas cgepa
4enoBe4yeckown
LeATENbHOCTH.
1.|Knaccugomkaums Hayk. 1 1
EcTtectBo3HaHuMe.
MeToabl
€CTECTBEHHO-Hay4YHOro
NO3HaHMsa Mmpa.
EcTtecTBeHHO-Hay4Has v
rymaHmTapHas
KynbTypbl.

noaroToBka K

YCTHOMY OMPOCY 4 YCTHbI ONpocC
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 2. CTpYKTYpHble
YPOBHW OpraHmsaumnm
MaTepuu u
doyHOaMeHTanbHble
B3aMMOOEeNCTBUS.
Mukpo-, Mmakpo- 1
2.|meramupbl. Tansbl 1 2
pas3BUTUSA
aTOMUCTUYECKOW
KOoHUenuuu.
dyHOaMeHTanbHble
B3aMMOOEeNCTBNA B
npupone
Tema 3. KoHuenuwmn
npocTpaHcTBa n
BpemeHn. OCHOBHble
aTanbl pa3BUTUSA
npencrasneHum o
NpPOCTPaHCTBE U
BpemeHn. OCHOBBbI
3 Knaccuyeckom y 5  |noaroToekak
MEXaHWKN N NX CBA3b CO YCTHOMY OMnpocy
CBOMCTBaMU
NpoCcTpaHcTBa n
BPEMEHMN.
lMpocTpaHcTBO N BpeMS
B crieumnanbHoi 1 obwer
Teopun
OTHOCMTENbHOCTM.

Tema 4. CummeTpus un
3aKOHbl COXPaHEHNS.
CBA3b 3aKOHOB
COXpaHeHNs C
NPOCTPaHCTBEHHO ?BPEMEHHbBIMU
npeobpa3oBaHNSIMN.
3aKk0H COXpaHeHUs
4.\umnynbca. 3akoH 1 4
COXpPaHEeHNs aHeprumn.
Pabota n knHeTnyeckas
3Heprus.
lMoTeHumanbHas
sHeprus. MNonHas
MexaHn4yeckas aHeprums.

noaroToBka K 4

THbI
YCTHOMY Onpocy yc onpoc

4 YCTHbI ONpocC

noaroToBka K 4

THbI
YCTHOMY Onpocy yc onpoc
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 5.
TepmognHamMmnyecknin n
cTaTUCTUYecKum
MeTo4bl aHannaa
CUCTEM 1 NPOLLECCOB.
YpaBHEHME COCTOSHUS.
Hynesoe Ha4ano
TepMOONHAMUKM.
MepBoe Havyano
TepMOONHAMUKWN.
‘IBTopoe Havano
TepMOONHAMUKWN.
IHTpONUS 1 ee
CTaTUCTUYECKNIA CMbICTT.
TpeTbe Havyano
TepMOONHAMUKWN.
'vnoTe3a ?Tennoson
cmepTn? BeceneHHom.
TepmoaonHamuka
OTKPbITbIX CUCTEM.

NoAaroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 6. KBaHTOBbIE
CBOKCTBa Marepuu.
KopnyckynspHo-BonHoBg
nyanusm ceeTau
MuKpoyacTumu. MprHumn
HeornpeneneHHoCcTn
eli3eHbepra u
NPUHLMN
JOMONMHUTENBHOCTH
Bopa.
BeposTHOCTHO-CTATUCTWH
.[xapakTep noseneHus
MUKPOYacTuLL,.
PenaTtnsucrckas
KBaHTOBas ou3uka.
dur3nYecknin Bakyym.
ATOMbI, MONEeKy bl 1
BELWECTBO C TOYKU
3peHnNs KBaHTOBOM
Teopun. NMpupona
MEXaTOMHbIX U
MEXMOSIEKYNAPHbIX
cBA3en.

n

Heckun
1

NoAroToBKa K
YCTHOMY Omnpocy

YCTHbI ONpocC
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 7. Buonornyeckas
KapTuHa Mupa.
MMnoTtesbl
NPOUCXOXOEHNS XN3HU.
OCHOBHbIE MPUHLUNbI
3BOIOLINN XU3HMN.
[NosiBneHne yenoseka
Ha 3emne n ero
3BONIOLNSA.
Buonornyeckas knetka
Kak anemMeHTapHas
efunHuLa XnBoro.
CTpoeHune KneTku.
XXW3HEeHHbIN Lumkn
KNeTKu.
"|CTPYKTYPHO-GOYHKLMOHA
opraHuMsauus
reHeTn4ecKoro
maTtepuana.
Mcnonb3oBaHue
reHeTn4eckom
WHdpopmMaLnm B
npoueccax
XWU3HEONEeATENbHOCTW.
CuHTes benka. Buabl
XMBbIX CUCTEM.
CBoWncTBa XU3HMN.
OCHOBHble YpOBHU
opraHuM3auumn XuBeoro.

rIbHAFI

NoAaroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 8. KoHuenuus
camoopraHmsaumm.
CamoopraHusyowuecs
CUCTEMbI N UX CBOMCTBA.
[Moporosbii xapaktep
camoopraHmsaumm.
Bugoypkauums.
"ICamoopraHmsauns B
XMMNYECKMX peakumnsix.
CamoopraHnzauus B
XWBOW Npupoae v B
4en0BEYECKOM
obuecTse.

NoAroToBKa K
YCTHOMY Omnpocy

YCTHbI ONpocC

Tema 9. KoHuenuuns
YCTOMYNBOro pasBuUTUS.
MprHLMNbI YCTONYMBOIO
pasBUTUS.
lNnaHetapHoe
MbILLSIEHNE.
YHuBepcasnbHbIi
SBONIOLMOHN3M. [yTb K
elNHOWN KynbType

noaroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC

NTtoro

36
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

B npouecce npenogaeaHusa ByayT MCNoNb30BaTbCS KOMMbIOTEPHbIE (PeannaytoTcsl B paMKax
CUCTEMbI "y4nTENb-KOMMbIOTEP-YYEHNK" C MOMOLLbIO 0ByHaoLWMX NPorpamMm PasnnyHoro Buaa
(MHCOOPMALIMOHHbIX, TPEHNHIOBbIX, KOHTPONUPYIOWWX, Pa3BUBAIOWMX U OpP.), Ananorosble (CBA3aHbl C
Cco34aHneM KOMMYHUKaTMBHOWM cpebl, paclumpeHnemM npocTpaHCcTea COTpyAHMYECTBa Ha YPOBHE
"yyntenb-yyeHuK", "yyeHunkK-y4eHunk", "yuntenb-asTop", "y4eHnK-astTop" B Xo4e NOCTAHOBKE U peLleHns
y4ebHO-No3HaBaTeNbHbIX 3a4a4), TPEHVHIOBbIE (CUCTEMA AEeATENbHOCTU N0 0TpaboTke
onpeneneHHbIX anropuTMoB y4ebHO-NO3HABATENbHbIX AEACTBUIA 1 CNOCOO0B PELIEHNS TUMOBbIX

3aa4d B XxoOoe o6yqu|/|9| (TeCTbI N npaktndyeckmne yl'lpa)KHEHI/IFI) TexHonorumn.

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEr0o KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. O6Liee npencraBneHne 0 Hayke U ee Metogonorun. Hayka kak pauuoHanbHasi ccpepa
yenoseyeckon pesitenbHocTU. Knaccudpumkaumsa Hayk. EctectBo3HaHue. Metoabl
ecTecTBeHHO-Hay4YHOro no3HaHusa Mupa. EctectseHHo-Hay4YHas U ryMaHUTapHas KynbTypbl.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

Hayka kak paunoHanbHas cdoepa Yenoedeckor aestenbHocT. Knaccudukaums Hayk.
EctectBo3HaHme. MeToabl eCTECTBEHHOHAYYHOrO NO3HAHUS MUpa. EctecTBEHHOHay4YHas 1
ryMaHuTapHas KynbTypbl.

Tema 2. CTpyKTypHbie YPOBHMU OpraHUu3aLumn matepum u cpyHaameHTanbHble B3aUMOOEeACTBUSA.
Mukpo-, MaKkpo- U Merammpbl. dTanbl Ppa3BUTUS aTOMUCTUUYECKOWN KOHLLeNLUUM.
dyHaaMeHTaNnbHble B3aUMOL4ENCTBUSA B Npupoae

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mwukpo-, Makpo- 1 Merammpsbl. 9Tanbl Pa3BUTUS aTOMUCTUYECKON KoHUenumn. dyHaameHTanbHble
B3aMMOOeNCTBNA B npupoae.

Tema 3. KoHuenuuu npocTpaHcTBa U BpeMeHU. OCHOBHbIe 3Tanbl pa3BUTUSA NpeacTaBleHUA O
npocTpaHcTBe U BpeMmeHU. OCHOBbI KJTaCCUYeCKOM MEXaHUKMN U UX CBSAA3b CO CBOMCTBaMM
npocTpaHcTBa U BpeMeHuU. MpocTpaHCTBO U BpeMs B crieLuanbHOW U obLLein Teopumn
OTHOCUTENbHOCTM.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OCHOBHble aTanbl pasBuUTUS NPeLCcTaBNeHNin 0 NPOCTpaHCTBE U BpeMeHn. OCHOBbI KNacCcn4eckomn
MEXaHWKN N NX CBA3b CO CBOMCTBAMU NPOCTPAHCTBa 1 BpeMeHW. [1pocTpaHCTBO 1 BpeMS B
crneunanbHom 1 obLein Teopun 0THOCUTENBHOCTMW.

Tema 4. CUMMeTpUS U 3aKOHbI COXpaHeHusi. CBSi3b 3aKOHOB COXPaHeHUsl C
NPOCTPaHCTBEHHO ?BpeMeHHbIMU Npeobpa3oBaHUAMU. 3aKOH COXpaHeHUs UMNyNbca. 3akoH
coxpaHeHus1 3Heprumn. Pa6oTta u KuHeTuueckas aHeprusi. MoteHumnanbHas aHeprus. MonHas
MexaHuyecKasi 3Heprus.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

CBSA3b 3aKOHOB COXPaHEHNS C MPOCTPAHCTBEHHO ?BPEMEHHbLIMY Npeobpas3oBaHNAaMA. 3aKOH
COXpaHeHusl uMnynbca. 3akoH CoxXpaHeHust aHeprun. PaboTa n KuHeTnyeckas aHeprus.
MoTeHumanbHas aHeprus. MNonHas MexaHu4yeckas aHeprus.

Tema 5. TepMmoaMHaMUYECKUMA U CTAaTUCTUYECKUIA METOObI aHaNM3a CUCTEM U NPOLLECCOB.
YpaBHeHue coctosiHus. Hynesoe Hayano repmoauHaMuku. NepeBoe Hayano TepMoouHaMUKW.
Bropoe Hayano TepmoguHaMMKU. QHTPONUS N ee CTaTUCTUYECKUI CMbIch. TpeTbe Hayano
TepMoauHamuku. F'unotesa ?tennoson cmeptu? BceneHHon. TepMoaHaMuka OTKpPbITbIX
cucrem.

yCTHbIVI onpoc , npMMepHbie BOMPOCHI:
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YpaBHeHue coctosHus. Hynesoe Havano tepmoamHamuku. lNepsoe Havyano tepmoanHamuku. Bropoe
Hayano TepMOANHAMUKUN. DHTPOMNSA U ee CTaTUCTUYECKUA CMbICA. TpeTbe HaYyano TePMOANHAMUKMN.
M'mnotesa ?Tennosoi cMepTn? BeceneHHon. TepMoamHaMmka OTKPbITbIX CUCTEM.

Tema 6. KBaHTOBble cBOMCTBa MaTtepun. KopnyckynsapHo-BO1HOBOW Ayanu3Mm ceBeTa n
Mukpouactuu,. MpuHuun HeonpepeneHHocTn MenseH6epra M NPUHLUN OONONHUTENBHOCTU
Bopa. BepoATHOCTHO-CTaTUCTUYECKUIA XapaKTep noseaeHUs MMKpodactuu,. Penatusucrckas
KBaHTOBas ousmka. Pusmyeckuin Bakyym. ATOMbl, MONEKY/bl U BELLL,EeCTBO C TOYKM 3peHuns
KBaHTOBOM Teopuu. lNpmpooa MexaTroMHbIX U MEXMONEKYNSAPHbIX CBA3EMN.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

KopnyckynsapHo-BONHOBOW Oyann3m ceeta u MukpodacTtuy,. lNMpruHumn HeonpeneneHHOCTH
eindeHbepra v NPUHLMN DONONHUTENBbHOCTU Bopa. BEpoSTHOCTHO-CTAaTUCTUYECKNIA XapaKTep
noeeneHns MuKpoyacTuu. Pensatusmcrckas kBaHToBas douamka. Prusmyeckunin Bakyym. ATOMbI,
MOJIEKY bl N BEWECTBO C TOYKM 3pEHNSI KBAHTOBOW Teopuun. MNMprpoaa MexaToMHbIX 1
MEXMONEKYNSAPHbIX CBSA3EN.

Tema 7. Buonornyeckas KapTuHa mupa. MMnoTeabl NPOUCXOXAEHUS XU3HU. OCHOBHbIe
NPUHLUNBI 3BONIOLUN XU3HU. [osiBNeHne YyenoBeka Ha 3eMne 1 ero 3BoNnoLMs.
Buonorunyeckas kneTtka Kak afemeHTapHasi eamMHuua X1Boro. CTpoeHue Knetku. JXKM3HEeHHbIN
LMK KNeTkn. CTpYKTYpHO-(pyHKLIMOHaNbHasi OpraHM3aLms reHeTu4eckoro Matepuana.
Ucnonb3oBaHue reHeTM4ecKon MHGpopMaLMm B NpoLieccax XusHepestenbHocTU. CuHTe3
6enka. Bugbl XuBbix cucteMm. CBOMCTBa XU3HU. OCHOBHbIE YPOBHM OpraHU3aLumn XuBeoro.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

MMNoTe3bl NPOUCXOXAEHUS XN3HN. OCHOBHbIE NPUHLUMMbBI 3BOMIOLMM XU3HW. [MosBneHne yenoseka
Ha 3emne un ero aponoums. bronornyeckas knetka kak anemeHTapHas eauHuua xmnsoro. CtpoeHue
KneTku. XnU3HEeHHbIV Lmkn Knetkn. CTPpYKTYpHO-PYHKLMOHANbHAs OpraHn3aums reHeTn4eckoro
matepuana. icnonb3oBaHune reHeTn4eckomn nHpopmaumm B npoLeccax XxXuaHegesatenoHoctn. CuHTes
6enka. Buabl xuBbix cuctem. CoricTBa XudHu. OCHOBHbIE YPOBHW OpraHmn3aumm Xusoro.

Tema 8. KoHuenuusa camoopraHu3auun. CamoopraHusylowmecs CUCTEMbl U UX CBOMCTBA.
MNMoporoebin xapakTep camoopraHm3auuu. Budpypkauus. CamoopraHnsaums B XMMUYECKUX
peakuusax. CamoopraHusauusi B XMBOM Npupoae 1 B 4eI0BeYEeCKOM obLiecTse.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

CamoopraHusyroLwWwmecs CUCTEMbI 1 UX CBOMCTBA. MopOoroBbIi XxapakTep camoopraHu3auum.
Bugpypkaumsi. CamoopraHnsaumst B XUMUYecknx peakumsix. CamoopraHmsaums B X1BOA Npupoae v B
yenose4yeckoM obuwecTse.

Tema 9. KoHuenuus yctonumsoro passutus. NpuHumnsl yctonumsoro pa3sutus. NnaHetapHoe
MbiLLWeHue. YHUBepcanbHbI 3BONMIOLUOHN3M. IyTb K eANHON KynbType

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

MpUHLMNbBI YCTOMYMBOIO pas3suTus. MNnaHeTapHoe MbllwneHre. YHMBepCcanbHbli 9BOMOLMOHN3M. [yTb
K eMHOI KynbType.

Tema . UToroeasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
TekywWwnin KOHTPOb 3HAHWUIA OCYLWECTBNSETCS NyTEM YCTHOro onpoca.

7.1. OcHOBHas nuTteparypa:
1.KoHuenumm coBpeMeHHOro ecTecTBO3HaHus : y4eb. nocobue ons ctyn. sy3os / A. A. Topenos .?
5-e n3p., nepepab. n gon. ? Mocksa : Akagemust, 2010 .? 512 ¢.(69 ak3).

2.KnsirvH, H. B. CoBpeMeHHas Hay4yHast KapTvuHa Mupa [OnekTpoHHbI pecypc] : y4eb. nocobue / H.
B. KnaruH. - M.: loroc, 2014. - 264 c. - ISBN 978-5-98704-553-4
http://znanium.com/catalog.php?bookinfo=468939

3.KoHuenuumn coBpemMeHHOro ectectBo3dHaHms: YuebHoe nocobre ans ctyneHTos By3oB / B.I1.
BoHpapes. - M.: Anbpa-M, 2009. - 464 c.: un.; 60x90 1/16. (nepenneT) ISBN 978-5-98281-002-1,
6000 ak3 http://znanium.com/catalog.php?bookinfo=185797
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4.KoHuenumm coBpeMeHHOro ectecTBo3HaHus: YuebHuk / .. Py3aBuH. - 3-e n3g., ctepeoTun. - M.:
HUL MHDPA-M, 2014. - 271 c.: 60x90 1/16. - (Bbicwee obpasosaHue: bakanaspuar). (nepenner)
ISBN 978-5-16-004924-3, 500 ak3.http://znanium.com/catalog.php?bookinfo=454162

7.2. lononHutenbHasa nuteparypa:

1.Hay4HbIn METOL, : KOHCNEKT nekumm no Kypcy "KoHuenuum coBpeMEHHOro ectectso3HaHmns" / ALA.
Yenbiwes ; M-Bo obpa3oBaHus 1 Haykm Poc. @epepaunu, FOY BIO "Tartap. roc. rymaHutap.-nes.
yH-T" .? KasaHb : [TITT1Y], 2011 .? 22 (26 9k3)

7.3. UHTEepHeT-pecypcChl:

WHTepHeT-pecypcsl - http://www.alleng.ru/index.htm
NHTepHeT-pecypchl - http://science-for-school.narod.ru/
WHTepHeT-pecypchl - http://www.vavilon.ru/
WHTepHeT-pecypcbl - http://window.edu.ru/
WHTepHeT-pecypcsl - http://en.edu.ru

8. MarepuanbHo-TexHU4ecKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHve gncunnnuvHbl "ECTeCTBO3HaHUE Kak eanHas Hayka o npupoge" npegnonaraet
NCMONb30BaHNE CNenyOWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMOWN yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaLms
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOIO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 OI0IMOB, NepCoHalbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntoyerus: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTCs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ONSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KoprnopaTusHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmx pOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 61bnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chefepanbHbIx roOCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

CneunannanpoBaHHas nabopaTtopus, nekUnoHHas ayautopus. JlabopatopHoe obopynoBaHue u
xummnyeckas nocyna. Hoytbyk. MynbtumeaniiHblin npoekTop. "padonpoektop. BrubnnoteyHbli GooHA.
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Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbIM nnaHoM no
HanpasneHunto 050100.62 "MNeparoruyeckoe obpasoBaHme” 1 NPOUI0 NOArOTOBKA XUMNS .
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