MunucrepcTBo 0b6pazoBanus U Hayku Poccuiickoit denepanuu

denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BEICIIIETO TIPO(HEeCCHOHATBFHOTO 00pa30BaHUs
«3aballKaIbCKUIl TOCYTapCTBEHHBIN YHUBEPCHUTET)
(®BI'OY BIIO «3a0I'Y»)

CDaKYJ'II)TeT CCTCCTBCHHLBIX HAYK, MATCMATUKHU U TEXHOJIOTUH

Kadenpa dbusuku, Teopun 1 METOUKH 00y4YeHUS PU3HKE

YUYEBHBIE MATEPHUAJIBI
JJISl CTYACHTOB 3204HOH GopMbI 00yUeHH S
10 TUCITUILINHE « AKTYyaJIbHBIC MMPOOJIEMbI COBPEMEHHOMN (DU3UKH
s HartpaBiieHust moarotoBku 44.03.01 «Ilemarorudeckoe o6pa3oBaHUe»

npoduiib «Matematuyeckoe odpazoBanue» CI1O

OO6mast Tpy10€MKOCTh JUCHUIUIAHBI 72 Yaca, 2 3a4€THBIC €TUHULIBI

Bunrel 3ansatuit Pacnpenenenue no Bcero
ceMecTpaM B Yacax 4acoB
3 cemecTp
1 2 3
OO0m1ast TpyA0EMKOCTh 72 72
AyZIUTOpHBIE 3aHATHS, B T. 4. 8 12
nekuuonHsle (JIK) 4 4
npaktuaeckne (cemunapckue) (113, C3) 4 4
nabopatopusie (JIP) - -
CamocrositensHas pabora ctynentos (CPC) 64 64
dopma MPOMEKYTOYHOTO KOHTPOJISI B CEMECTPE 3a4eT 3a4eT
Kypcogas pabota (kypcooii mpoekt) (KP, KIT) - -




KPATKOE COAEP KXAHUE JUCHHUIIVINHbI

Mooyno

Haumenosanue pazoena

Cooeporcanue pazoena

[TpoGnembr
byHIaMEHTATbHBIX
(UBHYECKUX UCCIIeTOBAHUI

CoBpeMeHHOE COCTOSIHIE IIPOOJIEMBI UCCIIEI0BAHUS
MaTepuu. TeMHas SHeprus U TeMHasi MaTepusl.

[Ipobnembl Hccneq0BaHusl B3aMMOCBS3H MaTepUH €
IIPOCTPAHCTBOM-BPEMEHEM.

ITpoGiemsl Hccnen0BaHUS CUHTYIIIPHOCTEH.

CrpyKTypa IpOCTPaHCTBEHHO-BPEMEHHBIX
CUHTYJIIPHOCTEH.

IIpobnembl co3aHus KBAaHTOBOM TEOPUU IPABUTALHUH.
0611_[351 TCOpHA OTHOCUTCIIBHOCTU U KBAHTOBAA MCXaHUKaA.

Co3naHue 1 pa3sBUTHE KBAHTOBOM TEOPHH.

[TpoGnembl
byHIaMEeHTATBHBIX
($U3HYECKUX UCCIICIOBAaHUN

Pa3nnuHble TOUKM 3peHUs Ha CYILIECTBYIOLIYIO
KBaHTOBYIO TEOPHIO.

O6mas cxema sBostonnu 38e31. [Ipobiaemsl
coBpeMeHHOM acTpodusuku. Kocmonorus u bomibioit
B3pbIB. CTaHAapTHAsE KOCMOJIOTMYECKas MOJIENb.
[IpoGeMbl cCOBpeMEHHOM KOCMOJIOTHH.

®u3uKa 3JICHTapHBIX YacTull. Teopus CTpyH.

[IpoGnembl co3anust eAMHON TEOPUU TOJIS.

CynepcuMMmeTpus U CyrepnapTHEpHI.

CynepcuMMeTpHsi B TEOPUH CTPYH.

[Tpuknannbie puzndeckue
POOJIEMBI

[Tpobnembl PU3UKK BBICOKHX SHEPTHIA.

[Ipobaema TeOpeTHYecKOro ONUCAHUs U MPAKTHUECKON
peasin3alyy BHICOKOTEMIIEPATYPHOI CBEPXIIPOBOIUMOCTH.
[Ipobnema peanu3zanuy yrnpasisseMoro TepMOsICPHOTO
CUHTE3a.

[Ipobnema uccnenoBaHusi HAHOPa3MEPHBIX CTPYKTYPHBIX
oOpazoBanwuii u ux cBoicTB. Co3/1aHNe HAHOTEXHOJIOTHA.
[Tpo6nembl U3ydeHHs MOBEEHUS OTKPBITHIX,
JUCCUMTATUBHBIX CTPYKTYP B YCIOBUSX JAIEKUX OT
paBHOBECHSI.

Tepmonnnamuueckoe coctosiHue 3emiau. TepMoauHaMuKa
BceneHHon.

[Tpo6Gnemsl, uccnenyembie B
¢duzndeckoit mabopatopun
«TepmonnexTpuaeckoro
marepuanoBefieHus 3a0l'Y»

[Ipo6nema coznanust BEICOK03(D(PEKTHBHBIX MTpeoOpazoBaTeneit
TETJIOBOM SHEPTIUU B JIEKTPUUYECKYIO.

UccnenoBanre B3anMOoICHCTBUH 2IeMEHTAPHBIX BO30YKICHUH B
TBEP/BIX Teax.

®OPMA TEKYIIEI'O KOHTPOJIA

Kounrpouabnas padora

He npenycmorpena
Pegepar

He npenycmorpen




JApyrue ¢popMbl TeKyLIero KOHTpPOJIA

1. llpumepuble TeMbl 3cce: 1) B3auMocBs3p Marepum C MOPOCTPAHCTBOM-
BpeMeHeM. 2) JIOCTHKEHHS €CTECTBEHHBIX HAyK M IKOJOTHMUYECKUE MpoOsieMbl. 3) 4)
Mup 6e3 cummetpun. 5) Cxema 3BooIuH 38e31.6) Teopust cTpyH Ui p..

2. TBopueckoe 3a1aHue:

A) CocTtaBuTh AHHOTAIMIO Ha CTAaTbIO H3 JKYPHAJIOB CCTGCTBGHHOHayIIHOﬁ

HalpaBJICHHOCTH, ITIOCBAIICHHYIO COBPEMCHHBIM NOCTUKCHUAM CCTCCTBCHHBIX HAYK.

b) IlpoBectn aHanu3 >KypHaJlIOB €CTECTBEHHOHAYYHOM HaIlPaBIEHHOCTH (HAIIPUMED,
«Hayka u xu3npy», «[Ipupona», «Xumus 1 )ku3Hb», «B Mupe HayKu» U J1p.), U3TAHHBIX
3a MOCIeIHUE ABa-TpU roja. Pe3ynbTaThl aHanu3a NPEACTaBUTh B BHUJE TaOIUIBI U
BBIBOJIA, COJIEprKalIero HHGOPMAIMIO O TOM, MPOOJIEMbl KaKUX HAayK HanboJiee MOJHO
IIPEACTABICHBl B HOMEpPaX ’KypHana. JlaHHOe 3amaHue IMPU3BAaHO HAYYUTh CTYIECHTOB

OPUCHTHUPOBATHCA B PA3HBIX IICPUOINICCKUX U3TaAHUAX.

Haszpanue xypHaiia, rog u31anus
KonuuecTBo crareit Howmep xypnaia Bceero
112|3|4(5(6|7|8]9]|10 |11 | 12 |cratei
1o (usuKe
110 XMMUHU
110 aCTPOHOMHMH
110 JPYTUM OTPaCIsIM €CTECTBO3HAHHUS
3. Bomnpocsl k codece0BaHNIO:

1.CTpyKTpa U CIOKHOCTh OKPYXAIOIIEro MUpa.
2.HelTpoHHBIE 3BE€3/Ibl U YEPHBIE ABIPHI.
3.CumMeTpus Kak 3€pKajio MUPOBOIO YCTPOUCTBA.
4PoJib TMCCUTTATUBHBIX MPOLIECCOB B IPUPOJIE.
5.@u3uka npoIeccOB 3BOIIOLMU B IPUPOIE.

6.2HTOpONMS, ee Bo3pactanue. HeoOpatumMocTs BpeMeHHU.

7.TemHast sHEprus ¥ TEMHasi MaTEepUs.
8YCKOpEHHOE paCIIMPEHNE METATAJIAKTUKH.

9.PenukToBOE U3TyUEHHE.
10,CosiHEUHOE HEUTPHUHO.
11.Teopust BeIUKOTO 00bETMHEHUS.
12KBazapsi.

13.PaguoTeneckonsl. Pe3ynbTaTsl HCCIEI0BAHUS.

14 I'anakTukmu.
15.9nemMeHTapHbIC YaCTUIIBI.

16.Kocmouorust u Teopusi CynepcTpyH.
17.CBepXnIpOBOAMMOCTD U CBEPXTEKYUYECTD.

18.KBanTtoBsIii 3pdexT Xoia.

19. DHepreTuueckue MpoodIeMbl IUBUITU3ALINH.




4, Tembl OKJIAI0B CTYICHTOB:

- ICTOpUS pa3BUTHSI €CTECTBEHHBIX HAYK;

- CUCTE€Ma HaYYHBIX NOHATHH (Hay4YHbIN (PAKT, MOHATHE, 3aKOH, TEOPHUs], KAPTUHA
MHpa);

- METOJIbl AMIIUPUYECKOTO YPOBHS NTO3HAHMS;

- METOJIbI TEOPETUYECKOTO YPOBHS IMO3HAHUS,

- pa3BUTHE MPEJICTABICHUN O MPOCTPAHCTBE U BPEMEHU (AHTUYHOCTb,
npeacrapiienns HeroToHa, DWHIIITEHHA);

- ICTOpHS 4acoB;

- ICTOpUs KaJeHIapeu;

- MPOCTPAHCTBO U BPEMS B UCKYCCTBE;

- ATOMHCTHUKA JIPEBHUX;

- KOHTUHYaJIbHBIE NIPEICTABICHUS IPEBHUX;

- aromucTuka B 17-18 BB.;

- aromuctuka 19-20 BB.;

- KOHTUHYaJbHbIE TipeacTaBiaeHus 17-198B.;

- COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYPE MaTEPUU:

- cuMMeTpust (TIOHSTUE, BUIBI);

- CUMMETpPHS B )KMBOUM U HEXKUBOU MPUPOJE;

- CUMMETpHUS B TEXHUKE;

- CUMMETpHS B HAYKE;

- 9BOJIIOIMS €CTECTBEHHOHAYYHBIX KapTUH MUPA;

- pa3BUTHE NPEACTABICHUN O CTPOEHNH BeeneHHou;

- Mojeau BeenenHoii;

- 3Botonusl Beenennoit, bosbinoii B3pbIB;

-CTPOEHHE U 3BOJIIOIUSA 3B€3] U IIAHET;

- 000JI0YKH 3eMIIH;

- T€0JIOTHYECKasi UCTOPUS 3EMIIH;

- YYEHHE O COCTaBE BEIIECTBA;

- CHHEPTe€THKA, OCHOBHBIC MTOHATHS] CHHEPTETUKH;

- CaMOOpraHu3alus B €CTECTBO3HAHUY,

5. IlepeyeHb [JAHUCKYCCHOHHBIX TeM /Uil TNPOBEJAEHUS] JUCKYCCHH
«beckoneuynass BecesieHnas:

- Mexannyeckas KapTUHA MUPA,;

- COBpeMeHHas (pu3nuecKasi KapTuHa MUPA;

- TemMHast MaTepusi U TEMHas SHEPI U,

- Teopus cTpyn:

-IIpo6iemMbl COBpEMEHHOM KOCMOJIOTHH.



TecT

HToroBblii TECT MO TUCHHUILINHE AKTYaJbHbIE NP00JIeMbl COBPeMeHHOMH GU3NKID)

3ananmue 1
ITox TOYHOCTBIO HAYYHOTO 3HAHUS
IMOHUMAIOT. . .

1) cTporyr CTpyKTYpHYIO OpraHU3alUIO 3HAHUs, CPEACTB U
CHOCO0OB MO3HAHUS

2) TNpPeeMCTBEHHOCTb 3HAHMH, KOT/]a HOBbIC 3HAHUS
OIpeIeIeHHBIM 00pa30M H T10 OTIPE/IeTICHHBIM MPaBHIaM
COOTHOCSITCSI CO CTapbIMU

3) HEoOX0AMMOCTh 0OOCHOBAHHS 3HAHUS MTyTEM
HKCTIEPUMEHTA WIIH JIOTHYECKOTO JOKAa3aTeNIbCTBA.

4)  cTemneHb ero OJIM30CTH K UCCIIEyeMOl 00BEKTUBHOM
pearbHOCTH

3ananue 2
TouHbIE HAYKH. ..

1) HCHONB3YIOT CTPOTHIL A3BIK TEPMUHOB, (HOPMYJI, 3aKOHOB

2)  OCYLIECTBJISIOT MPEHMYILECTBEHHO KOJIMYECTBECHHYIO
OLICHKY SIBJICHUI

3) HCHOJB3YIOT HECTPOTHIA OOPA3HBINA SI3BIK

4)  BBIICISIOT 00IIee, THMMYHOE B H3y9IaeMbIX BEI[ax

3aganmue 3
CornacHO PUHITUIY TPUIUHHOCTH B
HaykKe, ...

1) npuYMHON M3MEHEHUsI COCTOSIHUS JF000H CUCTEMBI
SIBJIICTCS BHEIIHEE BO3/ICHCTBHE HA HEe

2) TpUYMHA MOXKET HACTYIUTh KaK paHbIIIe, TaK U TTO3KE
CBOETO CJIC/ICTBHS B 3aBUCHMOCTH OT BEIOPAaHHOW CHCTEMBI OTCUETa

3) Kkaxmoe coOBITHE MMEET eCTECTBEHHYIO MPUYNHY, a
OCCIPUYHMHHBIX COOBITHIT HE OBIBACT

4)  coObITHSI MOTYT OBITh OCCTIPUYMHHBIMU HJIH UMETh
CBEPXBHECTECTBCHHYIO IPUYNHY

3aganmne 4

[IpencraBnenue 0 HEBO3MOKHOCTH
CYIIIECTBOBaHMUS aOCOIIFOTHO ITyCTOTO, HE
3aI0JTHEHHOTO MaTepHuel MpOCTPAHCTBA
XapakTEePHO JJIA ...

Ykaoicume ne menee 08yx eapuanmos omeema
1) HaTypduIocopCcKoit KapTUHBI MUpa APUCTOTENS
2) MEXaHHYECKOW HayYHOM KapTHHBI MHPA
3) coBpeMeHHOIi Hay4YHO!N KapTHHBI MHPa
4) >7eKTPOMArHUTHOW HAyYHOH KapTHHBI MHPa

3ananue 5

IlepBblii 1 BTOPO 3aKOHBI KJIACCUYECKOM
(HPIOTOHOBCKON) MEXaHUKH yTBEPKAAIOT,
YTO ...

Ykaorcume ne menee 0syx eapuanmos omeema

1) mpu JelCTBHM Ha TENO HEKOTOPOil CHIIBI €r0 CKOPOCTh
M3MEHSIETCS]; CKOPOCTh U3MEHEHHsI CKOPOCTH TeJa, TO €CTh €ro
YCKOpPEHHE, NPONOpPIUOHAIbHA JEHCTBYIOMIEN HA HETO CUIIE U
00paTHO NPONOpPLHOHAIEHA Macce Tela

2) mroOble 1Ba Tella B MUPE IPHUTATHBAIOTCS APYT K APYTY;
CHJIa TIPUTSDKEHUSI IIPOMTOPIIMOHAIBHO Macce KaX/I0To Tea U
00paTHO NPONOPIOHATIEHA KBaJpaTy PACCTOSIHUAS MEXITYy HUMH

3) 1Ba Tena AEHCTBYIOT IPYT Ha Apyra ¢ CHIION, PaBHOM 110
BEJIMYMHE, HO TPOTHBOIOJIOKHON 10 HAIIPABICHUIO

4) B OTCYTCTBHMH BHEIIHHX CHII JIFOOOE TEJIO COXpaHSET
COCTOSIHUE ITOKOS HJIM PABHOMEPHOT'O NMPSIMOJIMHEMHOTO ABHKECHHUS

3aganmue 6
DJIeKTPOMarHUTHOE B3aUMOJICHCTBHUE
oOecrieyuBaeT cTabWIBLHOCTD ...

Vkaowcume He meHee 08yx sapuanmos omeema
1) aromoB
2) TalaKTHKH
3) aTOMHBIX sIEp
4)  mozekyn

3apanme 7
K cBolicTBaM cUMMETpUU IPUPOTHOTO
00BbEKTa MOKHO OTHECTH ...

Vkaoicume ne menee 08yx eapuanmos omeema
1) MOKPOBHTEILCTBEHHYIO OKPACKY
2)  OIHOPOIHOCTH
3) IMIaCTHYHOCTH
4)  W30TPONHOCTH




3aganmne 8

[TososkeHHE O TOM, YTO MPOCTPAHCTBO H
BpEMsI HE CBSI3aHBI JIPYT C APYTOM U MOTYT
paccMaTpuBaThCs 1O OTACIHHOCTH,
XapaKTePHBI JIJIA ...

Yxaocume ne menee 08yx eapuanmos omeema
HATYPPHIOCOOCKUX KaPTUH MUPaA aHTUYHBIX MBICIUTEICH
CIIeLMATBLHON TEOPUH OTHOCUTEIBLHOCTH

00I11e# TEOPUU OTHOCUTEIIEHOCTH

Knaccuueckoit Mexanuku 1. HeroToHa

3aganue 9
BriBo cniennanbHON TEOPUU
OTHOCUTEIILHOCTH O €IUHCTBE

NPOCTPAHCTBA U BPEMEHU O3HAYAET, UTo ...

Yxaowcume ne menee 08yx eapuanmos omeema

MIPEJICTaBIEHUE O HE3aBUCUMOCTH JIpYT OT JIpyra MPOCTPaHCTBA U
BPEMCHH MTPUBOJUT K MPOTHBOPESUUSAM C HAOJIFOIaEMBbIMU
CBOMCTBaMH (PH3UIECKOTO MHpa

IIPU OEPEXO0JI€ OT OAHON CUCTEMBI OTCUETA K IPYTrO MPOMEKYTKH
BPEMECHH MEX]Ty COOBITHSAMH U PACCTOSIHUAS MEXK]Ty TOUKAMH, B
KOTOPBIX OHU MPOU30IIN, H3MEHSIOTCS CTPOTO COTIIACOBAHHBIM
obpazom

MPOCTPAHCTBO U BpeMsl (PU3UUECKH MOIHOCTHIO SKBUBAICHTHBI 1
001aJaf0T MOJTHOCTHIO UACHTUYHBIMHA CBOHCTBAMU

B3aMIMOCBSI3b MEX/Ty IIPOCTPAHCTBOM M BPEMEHEM TOYHO TaKas )Ke,
KaK MEXJ1y Maccoil M SHEpruen

3aganue 10

VYKakuTe yCIOBUS MPU KOTOPBIX
COBMAJAIOT NPECKa3aHMs KIIACCHIECKON
MEXaHHUKH U 001Iel Teopun
OTHOCHUTEIBHOCTH

Vkaowcume ne menee 08yx eapuanmos omeema

CKOPOCTH IBIKEHHS HEOOJBIINE, TO €CTh TOPa3o MEHbILE, YeM
CKOPOCTh CBETa

IrpaBUTAlITMOHHBIC NTOJISA CUJIBHBIC, TO €CTh TaKHUE, B KOTOPBIX
CBOOO/IHO MAJIAIOIIEe TEJI0 MOKET PAa30THAThCA 10 CKOPOCTU
OJIM3KOI K CKOPOCTH CBETa

Ir'paBUTAlITMOHHBIC ITOJIA CJ'I36I>IC, TO €CTb TaKHUEC, B KOTOPLIX
CBOOO/IHO MAJAIOIIEe TEJI0 He MOKET Pa30rHaThCs 10 CKOPOCTH
OJIM3KOI K CKOPOCTH CBETa

CKOPOCTH IBIKEHHS OOJbLINE, TO €CTh MPUOJIMKAOIINE K
CKOPOCTH CBETA WUJIM PAaBHBI €11

3aganme 11

['paHuIBI MEXKY TPEMs MaCIITAOHBIMH
ypOBHS[MI/I OpI‘aHI/ISaHI/II/I MaTepI/II/I — MI/IKpO
-, MAKpO- U METaMUPOM — IIPOBOJSATCS 110
KPUTEPHUSM ...

Yxaocume ne menee 0syx eapuanmos omsema

MO3HABAEMOCTH OOBEKTOB TAHHOTO YPOBHS YEIOBEYECKHM Pa3yMOM
BPEMEHU CYIIECTBOBAHUS 0OBEKTOB JAHHOTO MAaCIITA0HOTO YPOBHS
peo0JIaAaroIIMX Ha JJAHHOM MAacIITaOHOM YPOBHE
(hyHIAMEHTAITBHBIX B3aUMOCHCTBUI

COM3MEPUMOCTH WIIM HECOM3MEPHUMOCTH OOBEKTOB JJAHHOTO YPOBHS
¢ MaciTabaMu YEI0BEKA U €r0 IEATEILHOCTH

3aganue 12
IIpumepamu NposIBIIEHUS HHTETPATUBHBIX
CBOMCTB y NIPUPOJHBIX CUCTEM CIIyXKaT ...

Ykaswcume ne menee 08yx eapuanmos omsema

PaBEHCTBO MacChl MOJIEKYJIbl CYMME MacC COCTaBIISIONINX €€
aTOMOB

HEBO3MOXXHOCTH TIOJTHOCTHIO CBECTH CBOMCTBA KUBOT'O OpraHU3Ma K
(DU3UYECKUM B XUMHYECKUM CBONCTBAM BEIECTB, U3 KOTOPBIX OH
COCTOUT

BO3MOYXHOCTh ITOJTHOCTHIO CBECTH CBOWCTBA KUBOTO OpraHU3Ma K
(hM3MYECKUM B XUMHYECKUM CBONCTBAM BEIECTB, U3 KOTOPBIX OH
COCTOUT

CITOCOOHOCTH K YpE3BBIYAHHO M30MpATEIFHOMY KaTaau3y y
OCKOBBIX (TIOTUIENTHIHBIX ) MOJIEKYJI, COCTOSIIINX U3 JOCTATOYHO
0OJIBIIIEro YKcIa AMUHOKHUCIIOT

3amanmue 13
Pacmax cBOOOTHOTO 7IEKTPOHA HA TPOTOH
Y HEHUTPOH 3allpelieH 3aKOHOM ...

Ykaowcume ne menee ()ny eapuanmoe omeema
BCEMHPHOTI'O TATOTCHUA

COXPAaHCHHUEC SHEPTHUUN

COXPAHCHU Y1CJia 4aCTUL

COXPAaHCHHUE DJICKTPHUUCCKOI0 3apsajaa




3ananmue 14
H30TONBI OJHOTO XMMUYECKOTO HJIEMEHTA —
a301-14 u a3o0t1-15 —uMmeroT pasHoe ...

3apsA0BOC YUCIIO
YHUCJIO ITPOTOHOB
3JICKTPOHHBIX CJIOCB
41 CJIO HYKJIOHOB

3aganue 15
Snpo aToma coepKuT:

AIEKTPOHBI ¥ TIO3UTPOHBI
MIPOTOHBI U IIEKTPOHBI
HEUTPOHBI U DJIEKTPOHBI
MIPOTOHBI U HEUTPOHBI

3aganue 16
Mo:xHO paccuuTath (TIpencka3aTh)
TPACKTOPHIO ...

JIBIKEHHSI MOJIEKYJIBI BO3/IyXa MPU HOPMAIBHBIX aTMOC(EPHBIX
YCIIOBUSIX

oOpamienus miuaneTs BOKpyr ConHia

pacipoCcTpaHeHHS PaIUOBOIH OT MEpeaTInKa K IPHEMHUKY
JIBIKEHHE AJIEKTPOHA BOKPYT aTOMHOTO siipa

3aganme 17
CornacHO COOTHOIIEHHIO
HeonpezaenenHocteit B. I'eitzenoepra, ...

HEBO3MOXKHO a0COJIFOTHO TOYHO U3MEPUTH SHEPTUIO U UMITYJIbC
YACTHUIIHI B OJUH M TOT )K€ MOMEHT BPEMECHH

HEBO3MOXKHO a0COJFOTHO TOYHO M3MEPUThH KOOPJIUHATY M UMITYJIBC
JaCTHULbI B OOUH U TOT )K€ MOMCHT BpCMCHI/I

MOTPETTHOCTh U3MEPEHHUST KOOPAUHATHI YaCTHIHI HEBO3MOXHO
CIEeNaTh MEHbILIE HEKOTOPOI KOHEUHON BEIUYHUHBI

HEBO3MOXKHO abCOIIOTHO TOYHO U3MEPHUTH KOOPIMHATY YaCTHIIHI B
OJIMH MOMEHT BPEMEHH U a0COIIOTHO TOYHO U3MEPUTH €€ UMITYITBC
B JIPYroid MOMEHT BPEMEHHU

3aganmue 18
C ToukH 3peHHs TEPMOANHAMUKH,
BO3MOJKHO YCTPOMCTBO, KOTOPOE ...

MIPOM3BOJMT HOJIE3HYI0 padoTy 2kJ[X, CoKUras AJsl 3TOr0 TOIUIMBO C
0011e# TeroTBOpHOM criocoOHoCThIO 10K /X

MIPOM3BOAMT TOJIE3HYIO padoTy 10k /X, coxwrast s 3TOTO TOTLTHBO
¢ O0IIe TETNTOTBOPHOH CIIOCOOHOCTBIO 2K /[

MPOU3BOAMT MOJIE3HYI0 padoTy 10x/[k, He MOTPeOIIsAs SHEPTUU
MPOU3BOJMT Tose3Hy0 padoty 10k, cxxuras [uist 3TOTo TOIUTHBO
¢ o01Ie TermoTBOpHOH crtocoOHOCThIO 10K K

3aganue 19
CunepreTuka u3y4vaer...

00111e 3aKOHOMEPHOCTH B3aUMHbIX MPEBPAICHHI Pa3THIHBIX
¢dopm sHEprun

CIIOCOOBI TOYHOTO MPOTHO3HUPOBAHHS OTIAJICHHOTO OY/IyIIEro
YeJI0BeYeCTBa

HpOOIIEMBI YCTOHYUBOTO IKOJIOr00E30IIaCHOTO PA3BUTHS
IHEPreTUKH

3aKOHOMEPHOCTH CaMOIIPOU3BOJILHOTO BO3HUKHOBEHHS CJI0KHBIX
CTPYKTYP B HEPAaBHOBECHBIX HEJIMHEHHBIX CUCTEMAX

3aganue 20

IIpencraBnenue o TOM, YTO 3€MHOU
HaOJIF0IaTeNh 3aHUMAET 0CO0O0E,
BBIZICIICHHOE TOJI0KEHNE BO BeeaeHHOM,
XapakTEPHBI JJIA ...

Ykaorcume ne menee 0syx eapuanmos omeema
cucteMsl Mupa 1o KonepHuky

KapTHHBI MUpa APUCTOTENS

COBPEMEHHOM KOCMOJIOTHUU

IITonemeeBOM MOJEIIM MUPO3AAHUS

3aganme 21

K uncny nByx caMbIX pacnpOoCTpaHEHHBIX B
KOCMOCEC XUMHNYCCKUX DJICMCHTOB
OTHOCSTCH. ..

Yxaoicume ne menee 08yx eapuanmos omeema
KpEMHHI

reJui

YTIEpoa

BOJIOPOJ

3amanue 22
B cocrtaB CoytHEYHOI CUCTEMBI BXOIAT. . .

Ykaorcume ne menee 08yx sapuanmos omeema
Mie4uHslii IyTh U APYTUe ralakTUKH

3emis u FOnurep

aCTEPOM Il U KOMETHI

Mapc u Cupnyc




3ananmne 23 Yxaoicume ne menee 08yx eapuanmos omeema

OTHOCHUTEIIBHO BO3pacTa 3eMIIM MOXKHO OHa COCTaBJISICT OKOJIO 4.5 MIITHAPIOB JIET
YTBEPXKAATh, 4TO ... OH He TpeBbIaeT 10 ThICSY JIET, HHAYE 3TO MPOTHBOPEUMIIO OB
bubmun

3emis ¥ IpyTHE TUIAaHETH 9yTh Mostoxe CoHITa
3emiis ¥ IpyrHe IaHeTH chopMupoBairch panbpiie CorHIa

DopMBI IPOMEKYTOYHOI'0 KOHTPOJIA
KypcoBasi padora (KypcoBoii IPpOeKT)
He npenycmoTpena

3ayer
Bonpoce! k 3a4eTy 1Mo JUCHUIINHE:

1. CoBpemMeHHOE COCTOSIHUE TTPOOIEMBbI UCCIIEIOBAHUS MATEPHH.

2. TemHasi 2HEprusi U TEMHAs MaTepHsl.

3. [Ipobnema rccnenoBaHus B3aUMOCBSI3U MAaTEPHH C IPOCTPAHCTBOM-BPEMEHEM.

4. TIpo6aemsbl UCClIeIOBaHUSI CHHTYJISIPHOCTH.

5. CtpykTypa IpOoCTPaHCTBEHHO-BPEMEHHBIX CHHTYJISIPHOCTEH.

6. IIpoGnema co3maHus KBAHTOBOW Teopuu TpaBuTammu. OOmas Teopus
OTHOCHUTEJILHOCTH U KBAHTOBAsI MEXaHUKA.

7. Co3maHue U pa3BUTHE KBAHTOBOW TEOPHH.

8. Obmas cxema HBOIIIOLIUN 3BE3].

9. [IpoGnemMbl COBpEMEHHOM acTpOOU3UKH.

10. Kocmonorus u bomnbioit B3psiB. CTaHAapTHAS KOCMOJIOTUYECKAS] MOJIENb.

11. dusuka 31eMeHTapHbBIX YaCTHIL.

13. Teopus ctpyH. CoBpeMEHHOE COCTOSTHUE U TIPOOJIEMbI TEOPUU CTPYH.

14. TIpoGiema co3anus eTUHON TEOPUU TOJIS.

15. Cynepcummetpus u cyneprapTHepsl. CynepcuMMETpHsl B TEOPUN CTPYH.

16. [IpoGiembl (UMK BHICOKUX YHEPTHIA.

17. TlpoOnema TEOPETUYECKOTO ONUCAHUSA M MPAKTUYECKOW peau3aluu
BBICOKOTEMIIEPATYPHOIN CBEPXIIPOBOAUMOCTH.

18. [IpoGnema peanuzanuu ynpapiasieMOTo TEPMOSIEPHOTO CHHTE3A.

19. IIpoGnema uccienoBaHUsI HAHOPA3MEPHBIX CTPYKTYPHBIX 0Opa3oBaHHW U WX
CBOWCTB.

20. TIpobGmeMbl mM3ydeHWs TOBEACHHUS OTKPBITBIX, TUCCHUIIATUBHBIX CTPYKTYp B
YCIIOBUSIX JTAJIEKUX OT PAaBHOBECHSI.

21. TepMoaHAMUYECKOE COCTOSTHUE 3EMIIH.

22. TepmonuHamMuka Beenennoii.

23. TlpobGnema co3mgaHusi BBHICOKOA((OEKTUBHBIX TpeoOpa3oBaTee TEIIOBON
SHEPTUH B DJICKTPUUECKYIO.

24. ViccnemoBanue B3aMMOJICUCTBHUM DSJIEMEHTAPHBIX BO30YXKIECHUN B TBEPIBIX
Tenax.

25. CBepxmpoBOJHUKHU. BricOkOTEMMEpaTypHasi CBEPXIIPOBOAUMOCTb.

26. DOTOAIEKTPUUECKUE MMPEOOPa30BATEIIN SHEPTHUH.




27. ®u3nKa mpoIeCCOB DBOJIOIIHH.

28. Bo3pacTanue SHTpONUH, HEOOPATUMOCTh BPEMEHH.

29. ®u3nKa HU3KUX TEMIIEPATypP: CBEPXTEKYUECTh U CBEPXIPOBOJAUMOCTb.
30. KocMuueckue yuu. PeIukToBOE H3IydEeHUE.

JK3aMeH
He npenycmorpen

Od¢opmieHne NUCbMEHHOM padoThI
[TucbmenHast paboTa He PeayCMOTpEHA
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ba3b1 JAHHDbIX, I/IH(l)OpMalll/IOHHO-CHpaBO‘IHLIe H MMOUCKOBBIC CUCTEMbI
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Hazsanue caiita

DJIEKTPOHHBIN agpec

EctecTBeHHOHay4YHbBIE SKCIIEPUMEHTHI — (hu3uka. Komiekius
Poccwuiickoro o6meobpa3zoBaTebHOTO OPTalia

http://experiment.edu.ru

DJIeMEHTHI: TOMYJISIPHBIA CalT 0 QyHIAMEHTAIBHOW HAayKe

http://www.elementy.ru

BBC,I[GHI/IG B HAHOTCXHOJIOTHUHN

http://nano-edu.ulsu.ru

KBaHT: HAy4HO-TIOMYNISAPHBIN (PU3UKO-MaTEeMaTHUECKUI
KypHal

http://kvant.mccme.ru

Konnenum coBpeMEHHOTO €CTECTBO3HAHUS: 3JICKTPOHHBIN
y4eOHHK

http://nrc.edu.ru/est

Jlaboparopus o0ydenus ¢pusuku u acrponomun MICMO PAO

http://physiscs.i0so.ru

Jlaypeatbl HOOeNEBCKOW MpeMuH Mo Qpu3uKe

http://n-t.ru/nl/fz

EcrecTBeHHOHay4HbBIE SKCTIEpUMEHTHI — XuMusl. Kosekmst
Poccuiickoro o6meo0pa3zoBaTebHOTO MOpTaa

http://experiment.edu.ru

[Monmynsipaas 6uOIMOTEKa XUMHUYECKUX DJIEMEHTOB

http://n-t.ru/ri/ps

Caiit «Mup Xumun»

http://chemistry.narod.ru

Xumus u xku3Hb — XX| Bex: HayqHO-NOMYJSIPHBIN KypHaI

http://www.hij.ru

DIIEMEHTHI KU3HA

http://www.school2.kubannet.ru

Enunas xomnexkuus LHOP. [TpeameTHast KomieKuus
«bnomorus»

http://cshool-collection.edu.ru

I'ocynapcrBennslii JlapBruHOBCKUI My3ei

http://www.darwin.museum.ru

KoHnuenmnum coBpeMeHHOTro eCTECTBO3HAHUS: OMoorndyecKas
KapTHHA MHpa

http://nrc.edu.ru/est

Kusnie CyHICCTBA: JICKTPOHHAA WIJIFOCTPHUPOBAHHAA
OHIUKJIONIC AW

http://www.livt.net

JlaypeaTsl HOOETIEBCKOW MPEMUU 110 (PU3HOIOTUU U
MEIUINHE

http://n-t.ru/nl/mf

ITaneonTonornyeckuii myzeii PAH

http://www.paleo.ru/museum

Mup KMBOTHBIX: JJIEKTPOHHBIE BEPCUN KHUT

http://animal.geoman.ru

Teopust 3BONIOIUHU KaK OHA €CTh: MaTepUabl IO TEOPUU
OHMOJIOTHYECKOU IBOIIOIIAH

http://evolution.powernet.ru

[Tmanera 3emins

http://www.myplanet-earth.com

Mereoweb (caiiT 00 yITUBUTEIHHOM MHPE MOTOJIBI)

http://www.meteoweb.ru

Benymuit npenogaBaresb:
K.(p.-M.H., 1oUEHT Kadenpsl PU3MKH,
TEOPUU U METOAUKU 00yUeHUS (PU3HKE

3aBenyromuii kadeapoi Gpu3uKu,
TEOPUU U METOAUKU 00yUeHUS (PU3HKE

b.b.Kancabon

C.N. JlecHeHKO
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