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[Tocobue cocraBneHo B cooTBeTcTBHH ¢ TpeboBanusmMu OI'OC BO Ha ocHOBe yueOHOTO
IUIaHa U pabodeld yuyeOHOW MporpamMMbl TUCHHIDTHHBI «ECTECTBEHHOHAaydHAs! KapTHHA MHUpay,
COJICPKUT IUIAHBI MPAKTUUECKUX 3aHATHUH, METOJMUECKUE PEKOMEHAINN K TPAKTUYECKUM 3aH -
THUSIM M CaMOCTOSITENIbHOW PaboTe CTYJIEHTOB, NMPAKTHUYECKUE pabOTHI, CUTYAIlMOHHBIC 3a/1a4H,
TECTOBBIE 3aJlaHMsl, (OPMbI OPraHU3aLMH U KOHTPOJISI CAMOCTOSITEIbHON pabOThl CTYIEHTOB, BO-
IPOCHI JIJISl TIOATOTOBKM K 3a4eTy, CIIMCOK PEKOMEHIYEeMOW JIMTEpaTyphl W DIIEKTPOHHBIX 0a3
JAHHBIX.

[Tocobue ampecoBaHo cTyaeHTaMm 4-ro Kypca mo HampasieHuro moarotoBku: 44.03.01
[Tegarornueckoe oOpa3oBaHHe MPOoduIb MOATOTOBKH — bHONMOTHS 0uHO# 1 3a0uHO# popm
o0OyueHusl.

DJeKTpOHHAsT BEpCUS H3JaHUS pa3MelieHa B OJIEKTPOHHOW HWH(POPMALIMOHHO-
oOpa3oBaTenbHON cpefe ¢(unamana U AOCTymHa oOydarouuMmcs U3 J000M TOUKM AOoCTyna K
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHOU ceTu «HTepHeT».
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BBEJAEHHUE

EcrecTBO3HaHNE SBISETCS HEOTHEMIIEMOW YaCThIO AYXOBHOW KYJIBTYpPBhI Ye-
JIOBEYECTBa M 3HaHHE (PYHIAMEHTAJIbHBIX HAY4YHBIX MOJIOKEHHUI, MUPOBO33pEHUE-
CKUX M METOA0JIOrMYECKHUX BbIBOJIOB B cooTBeTcTBUU ¢ PI'OC BO siBnsieTcss HE0O-
XOJIMMBIM 3JIEMEHTOM OOIIEKYJIbTYPHON MOJTOTOBKH CHEIUATMCTOB B JIFOOOH 00-
JIACTHU JEATEIIbHOCTH.

W3ydeHne B paMKax IUCHMIUIMHBI «ECTECTBEHHOHAy4yHas KapTHHA MUpPa»
METOJIOJIOTUYECKUX M MUPOBO33PEHUYECKUX MPOOJIEM HAYYHOTO MO3HAHMS MPUPO-
JIbI CIIOCOOCTBYET (POPMUPOBAHUIO y CTYJEHTOB HAYYHOTO MHUPOBO33PEHUS U TEO-
PETUYECKOTO MBIIUIEHUS, CIOCOOHOCTA METOJ0JIOTUYECKUA MTPUMEHSATh €CTECTBEH-
HOHAYYHbIE 3HAHUS B IPOPECCUOHAIBHON AESATENBHOCTH.

Lenapto qucUUIIUHBL SBAsETCS (OPMUPOBAHHE CHCTEMbl 3HAHUI BayKHEM-
IIMX 3aKOHOB, TEOPUM, TUIIOTE3, MOJENIEH AIMIUPUUECKUX O00OOIICHUH, UMEIOLINX
oOIIeHay4YHOe 3HAa4YeHHE, JaTh OOIIME IMPENCTaBICHUS 00 MCTOPUUECKUX ITarax
pa3BUTHA HAYK O NMPUPOAE, 00 OCHOBaxX (HOpMUPOBAHMS HAYYHOU KapTHUHBI MUpa U
CTaHOBJICHHE OOIIEKYJIbTYPHBIX U MPO(ECCHOHATBHBIX KOMIIETEHIMI IyTeM pas-
BUTHsI €CTECTBEHHOHAYYHbIX 3HAHUN M YMEHUH, OCHOBAaHHBIX HA MPUHILMIAX YHU-
BEPCAJILHOT'O 3BOJIFOLMOHU3MA.

3ajauu AMCLUIUIAHBL

— MO3HAKOMHUTH C POJIbIO U CIIEHU(PUKON TYMAHUTAPHOTO U €CTECTBEHHOHA-
YYHOT'O KOMIIOHEHTOB KYJIbTYPBI, UX CBA3€H C 0COOCHHOCTSAMH MBIIICHHUS,

— chopMupoBath 0a30BBIM MOHATHUHHBIN amnmapaTr, HEOOXOIUMBIA It
OCMBICJIEHUS U JAJIbHEUILErO U3YUYEHUs Pa3IMYHbIX 00JIacTei €CTeCTBO3HAHMS;

— c(opMupoBaTh MNPEACTABIEHUS O KIIOYEBBIX OCOOEHHOCTSX CTpaTeruit
€CTECTBEHHOHAYYHOT'O MBIILUICHHUS;

— copMUpoBaTh MOHUMAaHUE POJIU (PYHIAMEHTAIbHBIX 3aKOHOB IPUPOJIBI,
COCTABJISIFOIIIMX OCHOBY COBPEMEHHOM €CTECTBEHHOHAYYHOM 001acTH 3HAHUM;

— c(opMHUpOBATh 3HAHMSI O MECTE U POJIU UEJIOBEKa B MPUPOJIE, BKIKOYASI €T0
JEATEIBHOCTh B KOCMUYECKOM ITPOCTPAHCTBE;

— copMuUpOBaTh 3HAHUS 00 SBOJIOIMOHHON KapTHHE BCeleHHOM Kak TJI0-
OanpHOM MOJETN MPHUPOABI, OTpa)karoUled HEeJIOCTHOCTh M MHOTOOOpa3ue ecre-
CTBEHHOT'O MUDa;

— pa3BUTh CIHOCOOHOCTHM K TBOPYECTBY, B TOM YHUCJIE K HAy4HO-
HCCJIeI0BATENbCKOM padboTe;

— BbIpa0OTaTh MOTPEOHOCTH K CAMOCTOATEILHOMY TPUOOPETEHHUIO 3HAHUH B
Pa3IMYHBIX 00JIACTSAX €CTECTBO3HAHUS;

— CHOCOOCTBOBATh COLMAIM3AlMU, (POPMUPOBAHUIO OOIIECH KYJIbTYphI JIMY-
HOCTH, OCO3HAaHHOMY BBIOOPY M TOCIEIYIOUIEMY OCBOEHHIO MPOdeCcCHOHATBHBIX
JUCLUIUINH.



1 TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA JUCIIUITJINHBI

B coorBerctBun ¢ TpeboBanuamu PI'OC 1mo HampaBlIeHUIO MOATOTOBKHU
44.03.01 Ilemaroruueckoe oOpazoBaHue NPoPUIL OYHOW M 3a04HOU (QopM
oOyueHus npouib MOATOTOBKU — MpOouiIb MOATOTOBKA — buonorus uzyueHue
muciuIuinebel - «EcTecTBeHHOHayyHasi KapTUHA — MHUPay» HaIpaBJICHO Ha
(dbopMUpOBaHUE Y CTYACHTOB CIEAYIONIECH KOMIIETCHITUU:

- CIIOCOOHOCTH HCIIOJIb30BaTh €CTECTBEHHOHAYYHbIE M MaTeMaTHYeCKHe
3HAHUS JUIsl OPUEHTUPOBAHHUS B COBPEMEHHOM HH(OPMAIMOHHOM IMPOCTPAHCTBE
(OK-3).

[leapt0 OCBOCHMS AWCHUIUIMHBI «ECTeCTBEeHHOHAy4YHas KapTHHA MHPa»
SIBIIIETCSI 3HAKOMCTBO C €CTECTBEHHOHAYYHOW KApTHHOM MHpa W CTAaHOBIICHUC
OOIIEKYIBTYPHBIX KOMITCTCHIIMHA ITyTEM Pa3BUTHS €CTCCTBCHHOHAYYHBIX 3HAHUH H
YMEHUH, OCHOBAaHHBIX Ha MPUHIIAIIAX YHUBEPCATHHOTO IBOJIOIMOHNU3MA.

B pe3ynbrare 0cBOCHHS TUCIATLTNHBI O0YJIArOITUICS JOKCH:

3HATh:

— HCTOpPHUIO, TMaHOpaMy © TEHACHIIMM  Pa3BUTUS  COBPEMEHHOTO
€CTECTBO3HAHMUS;

— (dyHIaMEHTaNbHBIC 3aKOHBI TMPHUPOIBI, ONPEACNSIONINE TEeHICHIIUN
Pa3BUTHS COBPEMEHHOTO €CTECTBO3HAHUS;

— 0COOCHHOCTH CAaMOOPTaHU3AIUH B KUBOM M HEXXUBOU MPUPOJIE, HEPAPXHIO
CTPYKTYPHBIX 3JIEMEHTOB MaTepuu OT MUKPOMHUPA JI0 MAaKpO — U MEraMupa;

—  crmenuduyUeckue  CBOWCTBA  JKMBOTO,  TNPHHIMIBI  DBOJIOIHH,
BOCITPOM3BOJICTBA W PA3BUTHS JKUBBIX CHCTEM, MTOHATHE IEIIOCTHOCTH, TOMEOCTa3a
1 aCHMMETPHUH )KUBBIX CUCTEM;

— O0COOGHHOCTH B3aWMOJICUCTBUS OpraHU3Ma W Cpelbl, OCOOCHHOCTH
HKOCUCTEMBI, TIPUHITUTIBI OXPaHbI TIPUPOJIBI U paIMOHAIBHOTO
TIPUPOIOTIONIb30BAHMS;

— JTaIbI SBOJIIOIIUU YEJIOBEKA, €r0 PO B pa3BUTUU OHOCHEPHI;

— MPUHIUIIBEI YHUBEPCATHLHOTO DBOJTIONUOHU3MA U CHHEPTETUKH.

yMeTh:

— MPUMEHSATh 3HAHWSI OCHOBHBIX TMOJIOKCHUM W TPUHITUIIOB MpEaMeTa s
00BSICHEHHUS POJTU YEJIOBEKA B MPUPOJIE;

— WCIIOJIB30BaTh B MPAKTUKE W TMEJArOTHUYECKON JEATEILHOCTH Pa3InYHBIC
MIPUHITUTIBI €CTECTBO3HAHUS,

— BBIJICTISITh OCHOBHBIE IPUHIIUIIBI SBOIIOIMHU, BOCIIPOU3BOICTBA U Pa3BUTHUS
KUBBIX CUCTEM;

— yCTaHaBJIMBaThb 3aKOHOMEPHOCTH M CBSI3M CaMOOpPraHU3alMU B >KMBOU U
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HEXUBOW NPUPOJIE;

— CaMOCTOATENIbHO TMpuoOpeTaTh 3HaHUS B Pa3NUYHBIX  O0JACTIX
€CTECTBO3HAHMUS;

— OCYHIECTBJISATh TMOUCK M  aHaiu3 UH(OpMalMd O  pa3BUTUHU
€CTECTBEHHOHAyYHOTO O0pa30BaHUsI U HUCIONb30BaTh B 00pa3oBaTeIbHOM W
npodecCuoHaIbHON A TEIBHOCTH;

— HCIOJIb30BaThb €CTECTBEHHOHAy4YHbIE W MaTeMaTMueCKue 3HaHUS B
oOpa3oBaTebHON U TTPO(eCcCHOHANTBHON AEATETHHOCTH;

— 0O0OCHOBBIBaTH CBOIO MHMPOBO33PEHUYECKYI0 TO3UIMI0 B 00JacTu
€CTECTBO3HAHMUSL.

BJIaJleTh: — TEOPETUYCCKUMU OCHOBAMH TUCIHUIUIMHBI, TPUMEHATh UX IS
OPUEHTHPOBAHHSI B COBPEMEHHOM MH(POPMAIIHOHHOM MTPOCTPAHCTBE;

— HaBBIKAMH HAXOXKJEHWS TPUYUHHO-CICJCTBCHHBIX CBA3EH MEXKIY
3aKOHAMU TIPUPOABI M TOCIEJACTBUSMU aAHTPOINOTEHHOTO BMEIIATENIbCTBA B
IPUPOTHBIE TPOLIECCHI;

—  OCYHIECTBJIATh TMOUCK H  aHaiau3 HUHOpMalMu O  pa3BUTUU
€CTECTBEHHOHAYYHOTO OOpa30oBaHMA M WCIONIB30BaTh B 00pa30BaTeNbHON W
npodeCCUOHANTBHOMN NS TETbHOCTH;

— COBpPEMEHHBIMHU MH(POPMAITMOHHO-KOMMYHUKATUBHBIMU TEXHOJIOTHUSIMU;

—  TEXHOJOTHSIMH TPUOOpPETEHHs, WCIONb30BaHUA ©  OOHOBICHUS
€CTECTBCHHOHAYYHbIX 3HAHUM.

3 COJEPXKAHUE MMPAKTUYECKHUX 3AHATUM

3ansarue Nel

Tema: EcrecTBO3HaHKME Kak OTpaciib HAy4YHOTro IMo3HaHus. Hayka kak 4acte
KYJbTYPBI

B pesynbrare mpakTHUeCKOTO 3aHITHS CTYACHT JODKCH:

3HaTh: MPEAMET ©CTECTBO3HAHHUS, MECTO HAayKH B CHUCTEME KYJIBTYpPBHI, €€
CTPYKTypa, XapakTepPHBIC YEePThl HAYKH, OTIUYUS T'YMaHHUTAPHON W XYIOXKECTBCH-
HOM KyJIBTYpBI OT Hay9HO-TEXHHYECKOMU, MPOIIECChl MHTETpanuu u nuddepennma-
MY Hayk, QyHJIaMEHTaIbHAs W TPHUKJIaJHAs HAYKH, METOJbI HAYYHOTO ITO3HAHUS:
HAOJTFOZICHUE, DKCIICPUMEHT, MHAYKIMS, ISAYKIHMSA, aHaJlu3, CHHTE3, MOJCIUpPOBa-
HUE, a0CTparupoBaHue, MPUHIUN BepUPUKALUU, TPUHIUT (ambcudukanmm, oT-
JUYHUTENIbHBIE IPU3HAKA HAYKU OT TICEBIOHAYKH, MU(DOIOTHH, PETTUTHH, MUCTUKHU;

yMeTb U BJIQ/I€Th: OCYIIECTBIIAThH MMOUCK U aHAIN3 HHPOPMAIIUU O PAa3BUTUU

€CTECTBO3HAHMS, aHAJIM3UPOBATh MPOILECCH HHTErparuu W auddepeHanmm
HAayK, HABBIKAMU HUCMOJIb30BAHUS TEOPETUUECCKUX 3HAHNUN B MTPAKTUYECKUX LIEIISIX.
Ilnan 3ansTHA:
1 EcrectBo3nanue. [Ipeamer ectecTBO3HAHMS.
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2 MecTo HayKH B CUCTEME KYJIbTYpPhl U €€ CTPYKTypa. XapaKTepHbIE Y€PThI
HayKH.

2 OyHaaMeHTalbHAas U MPUKJIAHAS HAYKH

3 XapakTepucTHKa HAyYHOTO MO3HAHMUSL.

4 OCHOBHBIE€ METObI HAYYHOTO UCCIICAOBAHUS

5 Maremarusanusi HayKH.

Bonpocs! AJ1s1 caMONIPOBEPKU:

1 HazoBute npenMeT U 3a1a4u €CTECTBO3HAHMS.

2 Yro takoe Hayka? KakoBbl €€ OCHOBHBIE YEPTHI U OTIINYUSA?

3 Kakue HayKu OTHOCSTCS €CTECTBEHHO - HAyYHbIM? B yeM oTimuue ecre-
CTBEHHOHAY4YHOT'0 MO3HAHUSI OT TyMaHUTAPHOIO?

4410 OTHOCAT K IICEBAOHAYKaM?

5 Yem otnuaeTcs HayKa OT peIuruu, MUGOIOTUU?

6 Ilepeuncnure KpUTEpUN HAYYHOIO 3HAHMUS.

7 IlosicHATE METOABI HAYYHOI'O [TO3HAHMUSL.

TeMbl 1151 AMCKYCCHIA:

1 MoxeT 1 Io3HaHUE JOWUTHU J0 KaKUX-IUOO HEeIEeTUMBIX YacTeil u He Oy-
JET JIA 3TO KOHIIOM MTO3HaHUS?

2 Kak Bwl oTHOcuTech K mpenioxkeHuto 1. deliepabenna o0 oTAcICHUU
HAayKH OT rocyaapcTBa?

3 Hayka — 6saro unu 3107

4 CoBmecTHUMBI U HayKa U penaurusa? YUto Takoe Bepyroui yYeHbIN?

[Ipu mOATrOTOBKE M B XOJI€ 3aHSTHUS CTYJICHT JOJDKEH BBITIOTHUTH MPaKTUYe-
CKHE 3aJaHUs:

1 BoimonauTth npaktuueckyto padbory Nel «[Ipumenenue maTemMaTUKu B CO-
HUOMETPUNY.

2 Jlomamnee 3amanue. HapucoBath cxemy.

N300pa3ute CTPyKTypy, METOABl U TPUHIIMIBI HAYYHOTO WCCIICIOBAHUS.
CooTHecuTe Hay4YHbIC HANIPABJICHHS C UX OCHOBHBIMH pe3ysibTaramu. O003HAUBTE
CBSI3U CTPEIKAMMU.

3anaTue No2

Tema: Dramnbl pa3BUTHS €CTECTBO3HAHMS

B pesynbrare npakTH4ecKoro 3aHATUS CTYAEHT JOJIKEH:

3HATh: OCHOBHBIE 3aKOHOMEPHOCTH PA3BUTHUA U MPUHIIUIIBI €CTECTBO3HAHUSA,

HaTYphUI0COPCKUM 3Tan pa3BUTHA HAYKH, Pa3BUTUE €CTECTBO3HAHUS B IlE-
puon CpeaHeBEKOBbs, MO3HAHUE MPUPOABI B 30Xy Bo3poxaeHus, ecTecTBO3Ha-
Hue B HoBoe Bpems, meprnoapl HaydHBIX PEBOJIOLMM, UX CYIIHOCTb, IMOHSTHE
Hay4Has KapTUHA MUPA;



YMETb M BJIAA€Tb: OCYHICCTBJIAThL IIOMCK W aHAJIM3 I/IH(I)OpMaHI/II/I O pa3BuU-

THHU CCTCCTBO3HAHNA, HABBIKAMU HCIIOJIB30BAHUA TCOPCTHYCCKUX 3HAHUH B ImpakK-
THYCCKHUX LCIIIX.

Il1an 3auaTHA:
I OcHOBHBIE 3aKOHOMEPHOCTH M MPUHIIUIBI PA3BUTHS €CTECTBO3HAHUS.
2 Mcropuueckue nepruoibl pa3BUTHS €CTECTBO3HAHUS.

OcHOBHbBIE NOHSATHA U TEPMUHDBI: CCTCCTBO3HAHNUC, KOHICIIIWA, ITapaanur-

Ma, TUIIOTE3a, MUPOBO33PEHHE, HAYYHAs] TEOPHs], CTPYKTYpa €CTECTBEHHO — Hay4-
HOU TE€OpHH, KPUTEPUU HAYYHOTO 3HAHUS: OOBEKTHUBHOCTH, JOCTOBEPHOCTH, TOY-
HOCTb, CUCTEMHOCTb.

J10?

Bonpocsl A1 caMoOnIpoBepKHM:
1 HazoBuTte npenmeT u 3agauu ectecTBo3HaHuA? Kak v Korja oHO BO3HHK-

2 KakoBrbl 3aKOHOMCPHOCTH pa3BUTHUA €CTECTBO3HAHMA?
3 VkaxuTe OCHOBHBIC HCTOPHUYCCKUC OTAllbl IIO3HAHUA HpI/IpOIIBI.
4 Y10 Takoe IICPHUOAbI Hay‘IHOﬁ pGBOJIIOI_II/II/I? HazoBute HAaY4YHBIC PCBOJIIO-

A U UX CYINIHOCTD.

5 C kakuMH OTpaciiIMH HayKH B MEPBYIO O4Yepeb ObLIM CBSA3aHbl HAyUHbIE

peBosmonnu? [louemy?

MUpa.

6 OxapakTepu3yuTe pojib XUMUHU U OMOJIOTUU B CO3IaHUU HAYYHOU KapTHUHBI

Tembl 1J11 COO0LICHMIA:

1. KpaTkas uctopusi eCTeCTBO3HAHUS: HAyKa B JipeBHEM BaBuione.

2 Kpatkast ucTopusi €CTeCTBO3HaHHM: HayKa B IpeBHeM Erumnre.

3. KpaTkas uctopusi €CTECTBO3HAHUSA: 30JI0TOM MEPUOJ I'PEUECKOMN HAYKH.

4. Kpatkast uctopusi eCTeCTBO3HaHHUs: HayKa B IpeBHEM KuTtae.

5. Kparkas uctopusi eCTECTBO3HAHUS: HAYKa B IpeBHEM Pume.

6. EcrectBo3Hanue B nepuoa CpeaHEBEKOBBS.

7 KpaTkast uCTopus €CTECTBO3HAHUSA: Pa3BUTHE apaOCKOW HAYKH B TIEPHOJT

CPETHCBEKOBBSI.

8 EcTecTBO3HaHue B 310Xy Bo3poxaenus.
9 EcrectBo3nanue B HoBoe Bpems (XVII- XIX Beka).
10 EcrectBo3znanne B XX — XXI BB.

HpI/I IMOATOTOBKEC N B XOJA€ 3aHATHA CTYACHT JOJIDKCH BBIMMOJHHUTDL IIPAKTUYC-

CKHUC 3aJaHHA.

Tembl 11 JUCKYCCHA:



1 IIpokoMMEHTUPYHTE OTPBIBOK CTUXOTBOpeHMs Y. bielika. [Iposeaure ma-
paJuIeNy C MPEIMETOM U LEISMH €CTECTBO3HAHMS.

«B oonom menosenve sudemnv eunocmeo,

Ocpomublii Mup — 6 3epHe necka,

B eounoii copcmu — 6ecxoneurnocms

U nebo — 6 yaweuxe ysemxay

2 Kak BBl Aymaete, nmouemy A. DUHIITENH, UTpas HA CKPUIIKE, TOBOPUJI, YTO
JloctoeBckuit nanm eMy 6osbie, yem ["aycc?

3amanue:

BolnmonnHUTh NpakTHUecKyo padoTy Ne2 «MoaenupoBaHUEe rapMOHUI.

3anarue No3

Tema: HayuHble peBOIIOIMHN B KOHLIETITYaJIbHBIX OCHOBaX (PU3UKU
CTyneHT I0IKEH:
3HAThH: NOHATHE HAYYHOW KApTUHBI MHpPA U €€ OTIMYUA OT HAy4YHOU TEo-
pPUM U OT XYyJI0’KECTBEHHOT0 00pa3a, Ha3BaHUS U NMEPUOAM3AINI0 OCHOBHBIX €CTe-
CTBEHHOHAYUYHbIX KapTUH MHpa, (pyHAaMEHTaJIbHbIE BOIPOCHI, HA KOTOpPBIE OTBE-
4yaeT Hay4yHas KapTHHA MUpa;

YMeEThb U BJIA/IE€Th: CONOCTABIATH OCHOBHBIE JIIEMEHTHI UCTOPUYECKHUX U CO-
BPEMEHHON HAy4YHbIX KapTUH MHpa (CHMHXPOHUYECKH M AUAXPOHUYECKH), OCY-
LIECTBJIATH MOUCK U aHadu3 MHGOPMALIMK O Pa3BUTUU €CTECTBO3HAHUS, HABBIKAMU
WCIIOJIb30BaHUs TEOPETUYECKUX 3HAHUM B IPAKTHYECKUX LIENAX.

Ilan 3ansTus:

1 Cuctema Mupa aHTUYHBIX (prstocodoB

2 IlepBas ecrecTBeHHOHay4Hasi kapTuHa Mupa. JleoHapgo na Bunum. I'e-
JMoUeHTpuYeckas cucrema ctpoenus mupa H. Konepauka.

3 Bropas HaydHas peBotonus. MexaHUCTUYECKasi KApTUHA MUPA.

4 Tpetbsa HayuyHas peBostolvs. CTaHOBICHHE 3JIEKTPOMArHUTHON KapTHHBI
MHpa.

5 UerBepTas Hay4yHasi peBOMIOLUS. Teopusi OTHOCUTENBHOCTH A. DUHIITEN-
Ha. KBaHTOBas Teopus.

6 CoBpeMeHHasi KBaHTOBO-TI0JIEBasl KApTHUHA MUPA.

OcHOBHbIe MOHATHS M TEPMHUHBI: MaTtepusi, GOPMBI MaTECPUU: BEIIESCTBO,
nosie, (U3NYECKUi BaKyyM, 1oje (pusndeckoe, abCOMIOTHOE MPOCTPAHCTBO U Bpe-
Msl, TUCKPETHOCTh, KOHTHHYaJIbHOCTh, aTOM, KBAaHTOBO-BOJIHOBOM Jyajn3M, dJie-
MEHTapHBIC YaCTHIIbI, BUPTYaAJIbHbBIE YaCTHUIIbI, PUHITUIIBI TaTbHONCUCTBUS, O3~
KOJICMCTBUS, BUJIbl B3aMMOJICHCTBUM.

Bomnpoch! aAJis1 cCaMONOATOTOBKH:



Cucrema Mupa aHTHYHBIX (PUI0CO(POB:

Nnen Munerckoit mkona (dasnec): mpobiema moucka neppoHavaia.

Wneun mbicnuteneit Dnerickoit mkonbl (Kcenodan, [Tapmenun, 3eHoH): nya-
JIM3M TIO3HAHMSL.

Anopun 3eHOHa: TOCTaHOBKAa BONPOCA O ABMKEHHUH U O MPUPOAE KOHTHUHY-
yMa.

[Tudaropeiicko-miaTtoHOBCKas UcCaeA0BaTeNbCKasi IporpamMma.

[TosiBneHMEe MpUHLIMIIA TPUYUHHOCTH.

ITycroTa u atomsl (JIeBkumnm, Jlemokpur).

KonTunyanbHass mporpamMmma ApHUCTOTENS — €IWHAS MEPBOCTUXUA, OTCYT-
CTBHE IYCTOTHI B IIPUPOJIE.

I'eoueHTpHYecKass M reJJIMOLEHTPUYECKAS CUCTEMbI CTPOCHUS MHPa

I'eonienTpuueckas cuctema mupa IItonemest (« AibMarecT»).

Pa3zBuTre KOHTHHYQJIBHOM MCCIIENOBATEIbCKONM IIPOIPAMMBIL:  IIPUHIMII
onu3KoAecTBUs U oHsTHe Pusznyeckoro nos (dapazaeit, Makcsem, ['epi).

Pa3Butre aromuctuyeckoi uccuenoBatesbekoit mporpammsl (boiins, Hero-
ToH, Pe3epdopa, bop).

I'ennonenTpuueckas cucreMa mupa Konepauka.

MexaHNCTHYECKAA KAPTUHA MUPA

CraHoBjIeHUE MEXaHUCTUYECKOW KapTHHBI MUpa Ha OCHOBE 3aKOHOB M€Xa-
Huku U. Kenepa n Y. Herorona.

PazButne mMarematudeckoi nporpammel (Hetoton, MakcBemt, DUHIITENH,
[peaunrep). [Ipunuun nansHOIEWCTBHS U KOpITycKysibl HproTOHA.

JJIEKTPOMATrHUTHAsI KAPTHHA MHUPa. BO3HUKHOBEHHE JIEKTPOMArHUTHON
KapTHHBI MUpa Ha OCHOBe TpylaoB M. @apanes u J[. MakcBemia. 3akoH B3anMo-
NEUCTBUS DJIEKTpUYecKux 3apsinoB. [IpenactaBieHue o0 3JIEKTPUYECKOM U Mar-
HUTHOM TIOJI€, CBSI3aHHBIX MEXKIYy COOOW M CMOCOOHBIX B3aWMHO IPEBPAIIATHCS
ApYT B IpyTa.

KBaHTOBO - moneBas kapTuHa Mupa. A. DWHIUTEH. BonHOBas MexaHMKA.
Tpynwt I'. Kupxroda, M. [Inanka, B. I'eiizenbepra, JI.ne bpoiins,

CoBpeMeHHasi eCTECTBEHHOHAYYHAsl KAPDTHUHA MUPa

«lTocTaMHIITENHOBCKAs», COBPEMEHHAS KApTUHA MHPA, BKIOYAKOIIAs CO-
BPEMEHHYIO MOJIeNb 3BodonnoHupyromed Bceenennoit (60-70 rr XX B). A.
Opuaman, D. Xaod0om, J. 'amos, I'. Xaken, U. I'. [Ipuroxun, E. I1. JleButan. u mp.

[IprHIMIBI TOCTPOEHUS U OPTraHU3alUA COBPEMEHHOTO HAyYHOTO 3HAHMS:
CUCTEMHOCTb, TI100aJbHBIA SBOJIIOLMOHU3M, CAMOOPTaHU3ALMS U CaMOpa3BUTHE
MaTepUH, UCTOPU3M.

Bonpocsl 11 caMONIpPOBEPKM:

1 Yro npexacrasnser co0oil HaydHas KapTUHA MUpa?

2 Kakue 3Tanbl NpoXOJUT €CTECTBO3HAHUE B CBOEM HCTOPHUYECKOM pa3BH-
TAU?

3 Kaxkue npezacraBieHusi 0 Mupe ObUTH B APEBHOCTU U AHTHYHOCTU?
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4 Ha3oBuUTE OCHOBHBIE MPUHUMUIIBI ATOMUCTUYECKOIO YUYEHHS O MPUPOIE,
000CHOBaHHBIE JIeMOKpUTOM.

5 YTo Takoe reoleHTPUYECKAS] U TEIUOLEHTPUYECKAs] MOJIENIN yCTPOKCTBA
Mupa?

6 KakoBa posb Hpl0TOHA B HICTOPUU €CTECTBO3HAHMS ?

7 B 4yeM COCTOST NpEUMYyLIECTBA U HEAOCTATKH MEXaHUCTUYECKON KapTUHBI
Mupa?

8 Kakoe 3HaYeHME NMEIOT B COBPEMEHHOW HAyKE IMPHUHIIUIIBI JAIUIACOBCKOTO
JneTepMUHU3MA?

9 Kako¥li HOBBII BKJIaJ B KAPTHHY MUPa BHOCUT 3JIEKTPOMArHUTHAsI TEOPUs?

10 KakoBbI NpUYMHEI TTEPEX0/Ia OT KJIACCHYECKOTO K HEKJIACCHUYECKOMY OITH-
CaHUIO IpUPOabI? B yeM ero cymHocTs?

11 IloueMy BpeMsl OT BPEMEHH MPOUCXOJNUT PATUKAIBHOE N3MEHEHUE €CTE-
CTBEHHOHAy4YHOH KapTUHBI MHupa’?

[Ipu MOATOTOBKE M B XOJI€ 3aHATUS CTYJICHT JOJKEH BBIIOJHUTH MPAKTHUYE-
CKME 3aJlaHu:
3apanue. 3anoaHuTh TabauIry Nel

aTepus aHCTBO U | WKEHHUE HcTBHE
BpeMs

KAPTHUHA M ITpoctp B B3anmone

1 2 3 4 5

Mexanunyeckas
(M. Hetoron I'. 'anuneit)

DneKTpoMarHuTHas
(M. @apamest u k.
Maxkcsesn)

KBaHTOBO-1OIEBast KAPTUHA
(M. Inauk, H. bop
A. DUHIITElH )

CoBpeMeHHas
€CTECTBEHHOHAy4Hast KapTHUHA
MHUpa

3apanue. 3amoHUTH TaOIUILy No2

Hayunas xapTuna VYyensle, OTKpbITHS, 00YCIOBUBILIKE
MHpa CO3/1aBILINE OCHOBBI JIS (opMHpOBaHUE HOBOM KaPTUHBI
(dbopMUpOBaHUS HOBOM MHpa
KapTUHBI MUpa

1 2 3

CoBpemMeHHast
€CTECTBCHHO Hay4Has
KapTHHA MHUpa
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3ausaTue Ned

Tema: CTpyKTypHBIE YPOBHU U CUCTEMHAsl OpTaHU3aLNs MaTEPUU

CTyneHT noJKeH:

3HATh: (QYHJAMEHTAIbHYIO CTPYKTYPY OCHOBHBIX (hOpM MaTepuu — Bellle-
CTBAa, MOJS U (PU3MUECKOr0 BaKyyMa, OCHOBHbIEC (DyHIaMEHTAIbHBIE U DJIEMEHTAP-
HbI€ YaCTHIIbl, KPUTEPUU UX KIaccU(UKAIMU, MaclITaOHbIE YPOBHH MaTepUH U
KPUTEPHUH TIOIPA3ICTICHUS, SAUHUIIEI U3MEPEHUS PACCTOSHUMN; aTpUOYTHI IIJIAHETHI,
3BE3/IbI, MPOCTPAHCTBEHHBIC MacIITabbl BeenenHoii;

YMeThb U BJIaJeTh: BBISBIATh B3aUMOCBSI3b CUCTEMHBIX YPOBHEW OpraHH3a-
MU MaTE€pUHU, COMOCTABIATh OCHOBHBIM MAacCIITaOHBIM YPOBHSIM MaT€pUM UX Xa-
PAKTEPUCTUKH U COOTBETCTBYIOIINE CTPYKTYPHBIE AJIEMEHTHI, ONMPEACIATh B MIPHU-
POJIHOM OOBEKTE XapaKTEpPHbIE CBOWCTBA CHCTEM.

Ili1an 3aHsaTHA:
1 Marepust ATpuOyThI MaTepuUu.
2 CTpyKTypHBIE YPOBHH OPTaHU3ALMN MAaTEPUU.
3 Mukpo-, Makpo-, METaMUp — XapaKTEpPUCTHUKA U OCHOBHBIE CBOMCTBA.
4 B3auMOCBSI3b CTPYKTYPHBIX YPOBHEW OpraHU3alU MaTepUn

OcHOBHBIE NOHATHUS M TEPMHMHBI: Marepusi, nose, (pU3NYECKUd BaKyyM,
MHKPO-, MAaKpO- U MEraMUp, KPUTEPUHU YPOBHS, CUIIbI B3aUMOACHCTBUS, OCHOBHBIE
CTPYKTYPbl MUKPOMHUpPA U MaKpOMHpA: 3JIEMEHTapHbIE YaCTULIbI, (PyHIaMEHTab-
HBIE YaCTHUILIbI, YaCTULIbI 1 aHTUYACTHIIbI, AaHHUTHUIISILINSL, OCHOBHBIE CTPYKTYPBI M€-
ramMmpa: 3Be3/a, raJakTHKa, BCEJIEHHAs, BCEOOBEMIIIOIIAs MAaTepHsl, KOCMOC, €1U-
HULIBI U3MEPEHUS PACCTOSAHUM, CBETOBOM T'OJI, ITApCEK.

Bonpocsl A1 caMoOnIpoBepKM:

1 JlaiiTe onpenenenue «marepuny. [lepedancnure u moscHUTE aTpuOyThHl Ma-
TEpUHN.

2 Uto coboit mpeacTaBisieT MO COBPEMEHHBIM HaYYHBIM KOHIICTIIIUSIM BaKy-
ym?

3 KakoBO CTPyKTypHOE CTPOECHHE MHKpPOMHUpPA, MakKpoMupa U meramupa?
HazoBute BBl B3aUMOJEUCTBUS.

4 Kak kiaccupuuupyeT COBpeMEHHas HayKa dJIEMEHTapHbIC YaCTUIIbI?

5 JlaiiTe XapaKTEpUCTUKY OHJIEMEHTApHBIM dYacTUilaM: (POTOHBI, OO30HBI,
(bepMUOHBI, JIENTOHBI, ME30HBI, OAPUOHBI, AJIPOHBI, AJIEKTPOHBI, AIIEKTPOHHBIC
HEUTPUHO, MIOOHHBIE HEUTPUHO, KBAPKU, TJIFOOHBI.

6 DNeMEHTapHBIMU YaCTULIAMU KAKUX CTPYKTYP SIBJISIOTCS aTOM U MOJEKY-
na?

7 Kak cOOTHOCATCA MEXAY COOOM MOHATHS «MHpP», «KOCMOC», «BceneH-
Has»?

12



[Ipr mOATOTOBKE M B XOJI€ 3aHATUS CTYAECHT JIOJDKEH BBIITOJIHUTH IMPAKTH-
YECKHE 3aJIaHHUS:

3ananusn:

1 IIpokoMMeHTHpYITE BbICKa3bIBaHUE «Bcro, camy no cebe, cocmasniiom
npupoody 0ee eewju: Imo, 80-nNepsvix, meid, 80-6MOPLIX dHce, NYCmoe NPOCMpaH-
cmeo...» (Tum Jlykpeyuii Kap. «O npupooe eewetin). Kak coBpeMeHHas Hayka
PEACTABISCT MATEPUIO?

2 Kak MOXHO MCTOJKOBAaTh TAKOE BBICKa3bIBaHUE: «BceeHHas, B KOTOpOi
MBI JKUBEM, O€3rpaHndHa, HO KOHEUHa»?

3 Pemnth CUTyallMOHHBIE 3aa4H.

3aunaTue Ne5

Tema: HpOCTpaHCTBO H BPpCM:I. TCOpI/ISI OTHOCHUTCIIbHOCTHU

3Hamb: VICTOPUIO Pa3BUTHUA IPEICTABICHUN O IPOCTPAHCTBE U BPEMEHH,
IPUHIUI SKBUBAJEHTHOCTH I'PABUTALIMOHHOIO MOJSA M IOJIA CUJI MHEPLUH; B3au-
MOCBSI3b MAaTE€pUU M NPOCTPAHCTBA-BPEMEHH, SMIIMPUYECKHE JI0KA3ATEIbCTBA
OTO, nmpuHUMIT OTHOCHUTENBHOCTH ['asnies, mocTynaTel DWHINTEHHA, KaK MpPOsB-
JIeHMEe CUMMETPHUH MPOCTPAHCTBA U BPEMEHHU, OCHOBHBIE peNATUBUCTCKUE D Dek-
ThI (CTIEACTBUS U3 MOCTYJIATOB DUHINITEHHA);
yMeThb M BJA/IeTh: BBIABIATH B3aUMOCBSI3b MEXAY IPOCTPAHCTBOM, BpEMeE-
HEM, MaTepHell U ee IBMKEHHUEM B KOHKPETHBIX COOBITHSIX, IPUBOJIUTH MPUMEDHI,
st KoTopbix npenckazanusg CTO u knaccMyecKol MEXaHMKH COBIIAJIAKOT, yCTa-
HAaBJIMBATh 3aKOHOMEPHOCTH U CBSA3U CAMOOPraHU3alMy B )KUBOW U HEXKUBOM NPH-

pore.

IL1an 3ansiTHS:

1 TIpocTpaHCTBO M BpeMsi — OCHOBHBIC ()OPMBI CYIIIECTBOBAHUS MAaTCPHH.

2 IlpuHnunel oTHOCUTENbHOCTH Jlamtaca, I"anunes, DiHIITeHA.

3 IloHsTHE TPOCTPAHCTBA U BPEMEHU B CHELMATBLHONW TECOPUH OTHOCHUTEIb-
HOCTH.

3 OcCHOBHBIE TTOJIOKCHHS CIICIIHAIBHOM M OOIIEH TEOPUH OTHOCHTEIHBHOCTH
OUHIITEHHA.

OcHOBHbBIE MOHATHS M TEPMHUHBI: BPEMsl, TPOCTPAHCTBO, YETHIPEXMEPHBIH
IIPOCTPAaHCTBEHHO-BPEMEHHOW KOHTHHYYM, WHEpIHMalbHAas CHCTEMa, HEWHEPIIH-
aNlbHas CUCTEMa, TPUHIIUI OTHOCHUTEIBHOCTH, CIEIHAIbHAS TEOPHs] OTHOCUTEIb-
Hoctu (CTO), obmas teopusi otHocuteabHocT (OTO), NpUHIKMI YKBUBAJIEHTHO-
CTH, UICKPUBJIEHUE MPOCTPAHCTBA, 3aME/JICHHE BPEMEHH.

Bomnpocs! AJ1s1 caMONIPOBEPKU:

1 YUto noHMMaeTcst o1 MPOCTPAHCTBOM U BpeMEHEM?
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2 IlpuBenute GOPMYJIHUPOBKY MPUHIUIA OTHOCHUTEIBHOCTU ISl 3aKOHOB
MEXaHUKH.

3 YTo HOBOr0 BHOCHUT CHEIHabHAsI TEOPHs] OTHOCUTEILHOCTH B MPEXKHUN
MPUHITUI OTHOCUTEIBHOCTH KJIACCUUECKOU MEXaHUKU?

4 TloueMy cnenuanbHasi TEOPUSI OTHOCUTEIBHOCTH MOCTYJIUPYET MOCTOSH-
CTBO CKOPOCTH cBeTa?

5 Kak u3MeHsieTcs xapakTep BPEMEHHU B JIBIKYIICHCS U MOKOSIICICS UHEP-
UAJBHBIX cucTeMax oTcueTta? OOBsICHUTE, UCXOAS U3 ATOTO, MapajoKc OJIM3He-
LOB.

7 B ueMm 3aKirovaeTcs eIMHCTBO U pa3inyuue CIeNUaIbHON U 00IIei Teopu-
SIMU OTHOCHUTEJILHOCTH?

9 Ilouemy ny4 cBETAa UCKPUBIISIETCS BOJIM3H TATOTEIOMIUX Macc?

10 O6BscHUTE, YTO MPEACTABIAET COO0M KPUBHU3HA MMPOCTPAHCTBA.

[Ipy mOATOTOBKE U B XO/A€ 3aHATHUA CTYJICHT JOJKEH BBINOJHUTH NPAKTHYE-
CKHE 3a/IaHMSL:

3aganue 1 Pemuth 3amaun:

Jist penieHust 3a1a4 UCTONIb3yeTcs: pOopMyIia, CBA3BIBAIOIIAS CKOPOCTh JBHKE-
HUS TeJa C OTHOCUTENIbHOM JUIMHOM ABMXKYIIETOCS TEJa, BPEMEHEM B ABIKYIIEHUCS
CHCTEME U Maccoi ABrkyero tena (1).

[Ipumep pelieHnss TANOBOM 3aa4u:

JlmHA TWHENKH, HEMOABM)KHON OTHOCUTEIBHO 36MHOT'0 HAOMIOJATEsA, 2 M.
KakoBa nnmHa 3TOM K€ TUHEWKH, IBUKYIIEHCS OTHOCUTEIIBHO €r0 CO CKOPOCTHIO,
paBHoii 0,5 ckopoctu cBera? CKOpOCTh CBETA MPUHSATH paBHOU 3x 1 0° m/c.

Pernenue.

1)

rje |, — oTHOocHTeNbHAS JTMHA IBYDKYIIETOCS Teja, M;

| — cobcTBenHas mvHa, M;

V — CKOPOCTb, M/C;

C — CKOpPOCTh CBETa, M/C.

[ToacTtaBuTh B (OpMyiTy M3BECTHBIC 3HAYCHHS M PACCUUTATH JTMHY JBUXKY-
merocsa oorekra. OTBeT: 1,74 M.

1 Bo ckombko pa3 3aMemIsieTcss X0 BpeMeHH (10 YacaM HEMOJBHKHOTO
HaOmomarens) npu ckopoctu aBkeHus 27000 km/c? CKOpocTh cBETa NMPUHATH
paBHoii 3x10° m/c.

(=]

‘.ﬁ_fr:i

=

rjae Atr — IpOMeXyTOK BpEMEHH B CHCTeMe HabtomaTess, C;

-

|2+

()
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At — IPOMEXYTOK BpEM KM/C €HH B ABHKYIIEHCS CUCTEME, C;
V — CKOpPOCTb JIBJKEHUS, KM/C;
C — CKOpPOCTh CBETA, KM/C.

2 OnpenenuTh CKOPOCTh ABMKEHUS POTOHA B YCKOPHUTEIE, €CIIM Macca Mpo-

" 8
ToHa Bo3pocia B 10 pa3. CkopocTb cBeTa NpuHATH paBHoM 3x10° m/c.

Ty
Vi—a
rJIe M - Macca JIBIKYIIETOCS Tela;

Mo - Macca MmoKosi;
V — CKOPOCTb JIBHIKEHUS, M/C;
C — CKOpPOCTh CBETa, M/C.

=

3)

3 Umeercsa nBa 6mm3uena A u B B Bozpacte 20 net. Oaun u3 HuX (B) oTrpasiis-
eTCcs B KOCMUUYECKOE IYTEIIeCTBUE K 3Be3/Ie APKTYp Ha Kopallie, JETSIIEM CO CKOPO-
ctbo 0,99 ckopoctu cBera. [[inst sxurteneit 3eMild pacCTOSHUE JI0 3BE3/1bl APKTYp CO-
ctraBiisieT 40 cBeToBbIX JieT. CKombKo JieT OyneT OnusHenam 4 u B, korna B, 3akoHunB

CBOE IYTEIIECTBUE, BEPHETCS 0OPATHO HA 3eMITIO?
3aganue 2 BBITOJIHUTE TECTOBBIE 3aJaHUS 110 TEME:

TYPY

1 Kakoe u3 moHATHN XapaKTEPU3yET CBOMCTBO BPEMEHU?

a) CBOMCTBA MaTepUAIbHBIX CUCTEM UMETh OMPEACICHHYIO CTPYKTYPY

0) B3aMHOE PACMOJI0KEHUE MATEPUATIBHBIX CUCTEM

B) JIUTENIbHOCTH CYIIECTBOBAHUS CUCTEM U Pa3BUTHE UX (a3

T') CIOCOOHOCTH 3aHUMATh OIPEACIICHHBIN 00BeM

2 Kakoe 13 onpeieneHuid He BhIpakaeT MOHITHS «IIPOCTPAHCTBO»?

a) B3aMMHOE PACIIOJIOKEHUE MaTEPUATIbHBIX CUCTEM

0) CITIOCOOHOCTH UX 3aHUMATh OMPE/EICHHBIN 00bEM

B) CBOMCTBO MaTepUajbHBIX CUCTEM HMETh OIpPENEICHHYI0 (OpMY, CTPYK-

F) MopsAAOK CICAOBaHUA NPEAMETOB, CUCTEM U Pa3BUTUC UX OTACIIBbHBIX (1)213,

CTOPOH, CTYIICHEN.

3 B crienualibHOM T€OPUU OTHOCUTEIBLHOCTH:

a) BpeMs OJHOMEPHOE, MPOCTPAHCTBO TPEXMEPHOE

0) MPOCTPaHCTBO OAHOMEPHOE, BPEMSI TPEXMEPHOE

B) IIPOCTPAHCTBO U BpeMsl 00Pa3yIOT €AMHBIN YeThIpEXMEPHBIN KOHTUHYYM
I') pa3ielibHO MPOCTPAHCTBO UMEET TPU U3MEPEHHUSI, A BPEMSI — OJTHO

4 TlonsiTre «COOBITHEY XapaKTEPU3YET:

a) MPOCTPAHCTBO 0) BpeMsi B) 00a OHU B COBOKYITHOCTH T') HU OJTHO U3 HUX.

5 Kakas cucrtema oTcyera sIBJIsSeTCS HHEPIIUAIbHOMU?

a) MBWDKYIAsICS 1O WHEPIMHU O) IBIDKYIIASICS PAaBHOMEPHO B) JBIDKYIIASICS

YCKOPEHHO T') MOKOSIIIasics

7 B kakoWl TEOpHUHM CKa3aHO, YTO CBOMCTBA IPOCTPAHCTBA OIPEIACISAIOTCS

Maccou MaTCpUuaJIbHbIX 00BEKTOB U TEJI?

a) B IIPUHOMXIIC OTHOCHUTCIIbHOCTH INanunes
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0) MpUHITUIIE OTHOCUTEIILHOCTH DUHIITEHHA

B) CHIEI[UATIBLHONU TEOPUH OTHOCUTEIILHOCTH

I') IPUHIUIIE SKBUBAJICHTHOCTH

1) o011el TeOPUU OTHOCUTEIIBHOCTH.

8 Kakumu npeoOpa3zoBaHUSIMU OCYIIECTBIISIIOT MEPEX0]] OT OJIHON WMHEPIU-
aJIbHOW CHCTEMBI OTCUYETA K JPYTroil B COBPEMEHHON TEOPUU OTHOCUTEIHLHOCTH?

a) mpeoOpazoBaHusaMH [ anumes

0) mpeobpa3zoBanusamu JlopeHia

B) peoOpazoBaHUSIMHU DUHIITEHHA

r) npeoOpazoBanusimMu HeroToHa

1) HA OJHUM U3 HUX.

9 B mHEpHHMAIBHBIX CHCTEMax OTCYETa, ABMKYIIUXCS ¢ OOJBITUMHU CKOPO-
CTSIMU, JUTMHA TIpEAMETa

a) YBEITUUMBACTCS

0) yMEHbIIIaeTCs

B) HE U3MEHSETCS

r) OecKoHeYHa

1) paBHA HYJIIO.

10 B uHepmanbpHbIX CUCTEMaxX OTCUETa, ABUKYIIUXCS C OOJIBIIMMHU CKOPO-
CTSIMU, TEMIT BPEMEHHU:

a) ycKopsieTcst

0) 3ameseTcs

B) HE UBMEHSETCS

') OCTaHABJIUBAETCS.

11 Kakoe u3 mOj0XEHU HE OTHOCUTCS K COBPEMEHHOW TEOPUU OTHOCH-
TEJIbHOCTH?

a) CKOPOCTh CBETa B BaKyyMe OJIMHAKOBa BO BCEX MHEPIIMATBHBIX CHCTEMAaxX
oTcuera

0) BCe 3aKOHBI MPUPOJIBI OJJUHAKOBBI BO BCEX MHEPIMAIBHBIX CUCTEMAaX OT-
cuera

B) MIPOCTPAHCTBO U BpPEMs MMEIOT aOCOIOTHBIN XapaKTep BO BCEX WHEPIIHU-
TBHBIX CUCTEMAX OTCYETa

T') MPOCTPAHCTBO U BPEMSI UMEIOT OTHOCUTEIIbHBIN XapaKTep.

3anaTue Ne6

Tema: X¥UMUYECKUN YPOBEHDb OPTaHU3ALMA MATEPUU
CTyneHT JOJKEH:
3HATh: XMMHUYECKHE DJIEMEHTHI, BEIIECTBA U MX IBOJIOIMIO, COBPEMEHHBIC
IPEJICTaBICHNUS O CTPOCHUU aTOMa; MEPUOIUUYECKUI 3aKOH U MEPUOIUYECKYIO CH-
CTEMY DJIEMEHTOB, 3aKOHBI XMMHUHU, IBOJIOLUIO XUMUUYECKHX CHUCTEM, CTPOCHHUE U
(GYHKIIMM BaKHEHIINX OHOIMOJIMMEPOB :0€TKOB, JTUMHUAOB, YTIEBOIOB, HYKICHHO-
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BBIX KHCJIOT, HNPOLIECCHl PEAYIUIMKALMKU, TPAHCKPUIILUU, TPAHCIALIMU, T€HETUYE-
CKHMM KOJI, €Tr0 CBOMCTBA;

yMeThb M BJIaJeTh: HCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS ISl PELICHUS
MPAKTUYECKUX 3a]1a4, YCTAaHABJIMBATH 3aKOHOMEPHOCTH U CBSI3M CAMOOPTaHU3AIUU
B JKMBOM W HEXHMBOH IPHUPOJIC, OCYIIECTBIATh MOUCK M aHalW3 HWH(pOpMamuu o
Pa3BUTUM €CTECTBEHHOHAYYHOI'O OOpa30BaHMS W HCIIOJIL30BaTh B 00pa30BaTellb-
HOM U TpoQeCCHOHATILHON JIeSTeIbHOCTH.

Ilnan 3ansTusA:

1 Opranuzanusi MaTepuu Ha XUMHUUYECKOM YPOBHE.

2 IIpoueccrl HA XUMHYECKOM YPOBHE OpraHU3alMy MATEPUH.
3 XuMHudecKuM KaTtaau3. 3HauCHHE.

4 DBoonMsI XUMHUYECKHUX CUCTEM

5 KoHuenTyaiabHbl€ CUCTEMbI XUMUHU.

OCHOBHBIC OHATHS M TEPMHMHBI: aTOM, U30TOIIbI, XHMHYECKHUIl 3JIEMEHT,
MOJIEKYJIa, BEUIECTBA: MPOCThIE U CIOXKHBIE (COCIUHEHUS), KaTalu3aTopbl, OHOKa-
TaJIU3aTOPbI, NOJUMEPHI, OMOMOIUMEPBIL: OENIKU, JUMHUJbI, YTIEBOAbI, HYKIECHHO-
BbI€ KHCJIOTBI, MOHOMEPBI, XUMHUUECKHI MPOLIECC, TEIIOBbIE 3PPEKTHI MPOLIECCOB
(3K30- U HAOTEPMUUYECKUE), XUMUYECKasi KUHETUKA, IOHATHE SHTAJIBIINU, SHTPO-
nuu, sHeprun ['nb6ca, peakimoHHasi ClIOCOOHOCTh BEIIECTB, PABHOBECHOE COCTOSI-
Hue cucteM, npunuun JI. [1laTense, 3BOMOLMOHHAS XUMUSL.

Bomnpocs! AJ1s1 caMONIPOBEPKU:

1 Ha3zoBute OCOOEHHOCTHM XUMHUYECKOM (POpMBI IBHKEHUS Marepuu. Uto
ABJISIETCS] HOCUTENIEM XUMUYECKON (POPMBI IBMKEHHUS?

2 Ha3o0BUTE OCHOBHBIE NEPCIEKTUBHBIE HANPABICHUS PAa3BUTUS COBPEMEH-
HOW XVMMUHU.

3 UeM onpenensitoTcsi XUMUYECKHUE CBOMCTBA BEIIECTBA?

4 Ko BnepBbl€ yKa3al Ha 3aBUCHMOCTb CBOMCTB BEILIECTBA OT UX cOCTaBa’?

5 B uem cymnHocTh Teopun bytineposa?

6 Ilepeuncnure OCHOBHBIE CTEXUMOMETPUUYECKHE 3aKOHBI XUMUMU.

7 OnMIIrTEe COBPEMEHHYIO MOJIENb CTPOEHHUS aTOMa.

8 OT kakux (aKkTOpOB 3aBUCUT AKTUBHOCTh XUMUYECKHX MPOLIECCOB?

9 Uto mOHMMAIOT MO/ PEaKIIMOHHOW CIIOCOOHOCTHIO BelecTBa?

10. Yto n3yyaetr XxumMuuecKass KHHETHKA?

11 Kakue BOompochl pemaeT XuMU4YeCKasi TEpMOIMHAMUKA ?

12 [osicHuTe TepMHUHBI SHTANBIINS, SHTPOMHUS, CBOOOAHAS dHEeprus [ ndoca

13 O6parumocts xumudeckux peakiuil. [lpunuun Jle [arense.

14 Ha3oBHUTE OCHOBHBIE 3TaIlbl 3BOJIIOLIMH XUMHUYECKHX CUCTEM.

15 TlosicHuTe, 4TO TaKOE KaTalin3, KaTaau3aToOpPbl, B YEM 3aKJIKOUYAETCS CYII-
HOCTb XMMHYECKOTO KaTaau3a.
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16 Yto u3yuaer sBomonroHHast xuMusi?Kak 0ObACHAIUCH CBOWCTBA B IPO-
LIECCE IBOJIIOLUN XUMUYECKUX 3HAHUNA?

17 Kakyro poib UrpaeT KaTajau3 B SBOJIIOLIMA XUMHUECKUX CUCTEM?

18 Ilepeunciure KOHIENTYAIbHBIE CHCTEMbl XUMUUECKUX 3HAHUH.

IIpu MOATOTOBKE M B XOJI€ 3aHATHSA CTYJEHT JIOJDKEH BBIIIOJHUTH IPAKTHYE-
CKHE 3a/1aHHUs

3apanuda:

1 BeimmoaHuTh pakTHYecKyto padboty Ne3.

2 PemuTs 3a1a4m.

1 OnpenenuTte BO3MOKHOCTH (HEBO3MOKHOCTh) CAMOIPOU3BOJIBHOIO MPOTE-
KAaHUS pEeaKUuu IPU pa3HbIX coueTaHusx 3HakoB AH u AS B 3aBucuMOCTH OT TEM-
nepaTyphl:

a) AH <0, AS > 0;

6) AH >0, AS <0;

B)AH <0, AS <0;

r)AH > 0, AS > 0.

Jlis 0OBSICHEHUS! MOCIIETHETO YCIOBUS BOCHOJIB3YUTECH CIEIYIOIIUM IpH-
MEpOM: BO3MOKHO Jii npu TeMiieparypax 298 u 2500°K BoccTaHOBIEHNE THOKCH-
Jla TUTaHa J10 CBOOOIHOTO METaJIa [0 CXEME:

TiOy(x) + 2C ( rpadut) = Ti(x) +2CO(r).

2 Onpenenute 3HaK U3MEHEHHUS SHTPOIIUH [T PEAKIUU:

2A2(F) + BQ(F) = 2A2B()K)

B03MOKHO 1M IPOTEKaHUE ITON PEaKIMH B CTAHIAPTHBIX YCIOBUAX?

3 B kakoM u3 cleayronmx cliydacB peakius BO3MOXHA MPU JIOOBIX TeMIIe-
paTtypax:

a) AH <0, AS > 0;

0) AH <0, AS <0;

B) AH> 0, AS>0.

4 TTouemy mpolecchl pacTBOPEHHUS BEIIECTB B BOAE MOIYT CaMOIPOM3-
BOJILHO MPOTEKATh HE TOJBKO C 3k30TepMuueckuM (AH <0), HO U ¢ 3HIOTEpMUYE-
ckuMm (AH > 0) apdpexrom?

5 Omnpenenure BO3MOXHOCTH CBOErO OpraHuM3Ma MO COBEPIIECHHIO paboThI,
PYKOBOJICTBYSICh HUXKENIPUBEIECHHBIMU NaHHbIMU. KoadduuueHnt nonesnoro aeu-
CTBHUSI YEJIOBEUYECKOI'0 OpraHu3Ma olleHuBaeTcs B 25%, TakuM 00pa3oM, JIUIIb YeT-
BepTas 4acTh OCBOOOKIAEMOW SHEPIUM MUILKA MOXKET ObITh MpeoOpa3oBaHa B pa-
ooty. Enununeit momnoctu B CU saBnsgercs BatT (BT) - MOIIHOCTE, pyu KOTOPOI
3a Bpemsi B lc coepmiaercs pabora B 1 [x. Crosmmii yenoBek pacxomayer 70
KKaJ1/4, 4TO COOTBETCTBYET MOIIHOCTH 0Kkosio 80 Bt. Mcnonb3yiiTe 3T0 3HaUYeHHE B
pacueTax Kak HEOOXOIUMBIM MHUHUMYM MJI MOAJEP)KaHUS KUZHEIACATEIbHOCTH.
Onpenenure 3HaYEHUE MOIIHOCTH ¥ 3HEPro3aTpar ISl CIECIYIOUIUX CUTYyalUi:

— Ha JICKIUMU SHEpro3aTrpaThl cTyAeHTa cocTaBisiioT 110 kxan/u. Kaxoi
MOIIHOCTH COOTBETCTBYET 3TO 3HadeHue? uddepeHunpyite OTBET, MPUHSIB BO
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BHUMaHUE, YTO Ha MOJJEpPKaHUE >KU3HH, JOMOJHUTEIIbHbIE HArpy3ku B padote
cepAla U YCWICHHE YMCTBEHHOM AestenbHocTr pacxonyerca 50, 10 u 40% suep-
TUU COOTBETCTBEHHO;

— TP €3]I Ha BEJIOCUIIEeNIe CO CKOPOCThIO 20 KM/4 TOMOJHUTEIbHAS MOIII-
HOocTh cocTaBiigeT S00 Bt. KakoBel 3HEpro3arparsl y MHAUMBUA pU 30-MUHYTHOU
poryJke?;

— IpU KPATKOBPEMEHHBIX YCUIIUAX (OTBETCTBEHHbIE COPEBHOBAHMS M T.II.)
MOIIHOCTh cnopTcMeHa moxkeT aocturath 1000Bt. KakoBel mpu 3TOM 3HEprosa-
TpaThl (kKan/MuH)? CpaBHUTE €r0 MOIIHOCTh ¢ MOITHOCTHIO JIOMaau (TIpU KPaTKo-
BPEMEHHBIX YCHIIMSIX OHA MOKET coBepIiiath padoty g0 800 Br).

3anaTue Ne7

Tema: I[IpoucxoxaeHue »KU3HU. JBOTIOLUSA U Pa3BUTUE )KUBBIX CUCTEM. Me-
CTO Y€JIOBEKA B CUCTEME KUBOTHOTO MHUPA.

CTyZIeHT JOJDKEH:

3HATh: UCTOPUYECKHUE KOHIIEIIIIUU ITPOUCXOKIACHUS )KU3HU; MPEANOCHUIKN U

ATanbl BO3HUKHOBECHUS JKU3HU; METOJOJOTHYECKHUE MOAXOAbI B BOIPOCE MPOUC-
XO0KJIEHHS KU3HU: TOJI00HM03, TEHOOMO03, MECTO YEI0BEKAa B CHUCTEME KHUBOTHOI'O
MHPa, SBOJIONUOHHYIO KOHIENIHIo Jlamapka, Teopuro 3Bosronuu JlapBuHa, CUH-
TETUYECKYI0 TEOPHIO DBOJIONMH, €€ OCHOBHBIC ITOJIOKCHHS 00 AJIEeMEHTapHBIX
eAUHULIe, MaTepuase, ABICHUHU, paKTopax; MUKPO -, MAKPOABOIIOLIMHI; OCHOBHbIC
3aKOHBI, (DAKTOPHI, ATPUOYTHI IBOJIOIMHU: CAMONPOU3BOIBLHOCTh, HEOOPATUMOCTb,
HAMpPaBJICHHOCTH;

YMeTh M BJIA/IeTh: IPUMEHSATh 3HAHUSI OCHOBHBIX MOJIOKEHUN U TPUHLIUIIOB
npeaMeTa Jjisi 00bsICHEHUSI POJIU YEJIOBEKA B IPUPO/IE, TPUMEHSITh 3HAHUS 110 TEME
MPU aHAJU3€ KOHKPETHBIX IMOJOXKEHUM, SIBICHUM MPUPObl, 000CHOBBIBATH CBOIO
MHPOBO33PEHUYCCKYIO MO3UIIMI0 B 00JJACTH €CTECTBO3HAHMS, BBIJICIISATH OCHOBHBIC
MIPUHIIHATIBI SBOJIFOIIMH, BOCIIPOU3BOACTBA U PA3BUTHS KUBBIX CUCTEM.

Ili1an 3ansaTHA:

1 buonorust Hayka o >xuBoM. HampaBrieHus pa3BUTHS OHMOJIOTHH.
2 Oco0GeHHOCTH OUOIOTHYECKOTO YPOBHS OpTraHU3aIlii MaTePUH.
3 OCHOBHBIE KOHIICTIIIUU TPOUCXOKICHUS )KU3HU HA 3eMJIe.

4 OCHOBHBIE 3aKOHBI, aTPUOYTHI U (PAKTOPHI IBOJIOLIMH.

S Yenoek. OCHOBHBIE 3Tanbl 3BOIOIMK poaga Homo.

OCHOBHbBIE MOHSATUSI M1 TEPMUHBI: OMOXUMHUYECKAsT PEBOJIIOIMS, TTAHCIIEP-
MUS, KpeallmoOHU3M, aHadpPOOHBIC, a3POOHBIC OPTaHW3MBbI, KOAIepBaThl, HYKJICHHO-
BbI€ KHUCJIOTHI, T'eH, O€JIKU, PepMEHTHI, KJIETKa, TPOKAPUOThI, (HOTOTPO(PHI, TETEPO-
Tpo(bl, SyKapuoOTHI, OMOTEHE3, TOJI00M03, TEHOONO03, OHTOTeHE3, (PUIIOTEHE3, IBO-
JONHsI, aTpUOyTHl SBOJIONNU, (PAKTOPHI ABOIIONWW, MyTalus, MOMYJISIIMOHHAS
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BOJIHA, IBMXXYIAasa CHJIa 3BOJIIOIINH, I[HprnTHBHBIfI OT60p, APXaHTPOIIbI, ITAJICOaH-
TPOIIbl, HCOAHTPOIIbI, paca, 3THOC.

Bomnpocs! AJ1s1 caMmonpoBepKu:

1 KakuMu npu3HakamMu OTJIMYAETCS AKUBOE OT HExMBOro? Kakue aHaioruu
MEX1Y )KMBOM U HE)XKMBOU MaTEpUE MOXKHO ITPOBECTH?

2 JlaiiTe onpeneneHnue JKU3HU, UCXOS U3 PA3HBIX MO3UILIMIA.

3 Kakyro ponpe urparot monekyisl JIHK B mepenaue HacneacTBEHHOCTH U
Kak OblI pacmudpoBaH TeHETUYECKUN Ko7

4 KakoBo Ha3HaueHue OEJIKOB B OpraHuzme?

5 Uem onpenensieTcst pa3HOOOpa3ue OeIKoB?

6 J1y1s1 4ero ciy’>KUT cUCTEMa BOCITPOU3BOICTBA B )KMBBIX OpraHU3Max?

7 Kak ocy1iecTBisieTcs MpOIecC BOCHPOU3BEACHHS HHPOPMALIMH, XPAHUMOU
B JIHK?

8 MOHO JIi ¢ TOMOIIBIO aHAJIM3a CTPYKTYPbl FT€HOMA MTPOBECTH UACHTU(PU-
KaIuio JTMYHOCTU? YUTO JaeT reHHast HHXXEHEPUS ISl KpUMHHAIUCTUKH?

9 Kak BbI OLICHUBAETE BEPOSITHOCTh HAJIMYUS KU3HU BO BeeneHnHoit?

10 Kakum 00pa3oM MOXKHO OCYIIIECTBIIATH MOMCK BHE3EMHBIX IIMBUIIM3AIIAN?

11 M0O>XHO 711 OTHECTH BUPYCHI K )KUBBIM opranu3mMam? OOOCHYHTE OTBET.

12 Kakue runore3bl IpOUCXOKACHUS KUBOW MaTepyuu BaMm U3BECTHBI? Jlaii-
T€ OLIEHKY T'MIIOTEe3€ MaHCIIEPMUMU.

13 Oxapakrepusyiite Teoputo Onapuaa — XoaaenHa.

14 Oxapakrepusyiite (HU3MKO-XMMHUUYECKUE YCIIOBUS HAa paHHEW 3emiie 10
MOSIBJICHUSI peaKui (POTOCHHTE3a U CBSKUTE UX C CYLIECTBYIOIIMMHU THIOTE3aMHU
MPOUCXOKICHUS )KU3HH.

15 HazoBure Tpu 3Tamna nepexoaa OT HEKHUBOTO K JKHUBOMY.

16 B yem cocrtosinmu rnaBHble npenanonoxeHus JI. Ilacrepa oTHOCHUTENbHO
BO3HUKHOBEHUS KU3HU?

17 Yto moHUMAETCS MOJI IBOIIONHMEH Onoiorudeckux cucteM? Ilepeunaure
OCHOBHBIC 3aKOHBI U aTPUOYTHI IBOJTFOIUH.

18 HazoBuTte akTophl HBOTIOIUH.

19. HazoBuTE OCHOBHBIE MOJI0KEHUS HBOTIOLIMOHHON KOoHIleNnuu Jlamapka.

20 Yto Takoe gapBUHU3M?

21 KakoBO MeCTO 4esloBeKa B CUCTEME )KMBOTHOrO mupa? UTo Takoe aHTpo-
noreHes?

22 HazoBuTe OCHOBHBIE 3Talbl pa3BUTUs poja Homo.

[Ipy moAroTOBKE M B X0Ji€ 3aHATUS CTYACHT JIOJDKEH BBINOJIHHUTH MPAKTHU-
YECKUE 3a/IaHHUs.
1 HapucoBatb cxemy nepBUYHOM aTMOC(EphI IMIaHEThl 3eMJIS.
2 CocTaBuTh WIKaNTy T€OJOTMYECKUX 3P, OTMETUTH CBSI3b I'PAHUL MEXIY
3PAMHU C F€0JIOTHYECKMMU U NAJIEOHTOJIOTMYECKUMU U3MEHEHHSIMU.
TecToBbIC 3a1aHUA 110 TeMe:
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1 Korna B kieTKe BIIEpBbIE MOSBUIOCH SIAPO?
a) 4,5 mapa J.H.,

0) 3 Mapa J1.H.,

B) 5 MJIH JL.H.;

r) 2 MJIpa . H.;

J1) COTHHM MJTH. JI.H.

2 KakuMm siBnsieTcs BO3pAcT CaMbIX JIPEBHUX OPTraHU3MOB — KJIETOK 0e3
sanep?

a) 4.5 mapna n.H.;

0) 3 Mapa J1.H.;

B) 5 MJIH JL.H.;

r) 2 MJIpA JI.H.

3 Kaxkas sBorOIuMsl mpeamecTBoBaga KJIETOYHOMY YPOBHIO PAa3BUTHUS JKH3-
HU?

a) XUMHUYeCKas,

0) pusnyeckas;

B) OMoOJOTHYECKas;

r) OMOXUMHUYECKas;

1) OpraHnyecKasl.

4 B yeMm OTIUYHE KUBOTO OT HEXKUBOTO B CTPYKTYPHOM ILIaHE?

a) COCTOUT U3 OEJIKOB U HYKJIEMHOBBIX KUCIIOT;

0) UMEEeT KJIIETOYHOE CTPOCHHUE;

B) CHOCOOHO K CAMOBOCIPOU3BOJICTBY;

') HUIMYKUEe 0OMEHA BEIIECTB;

1) COCOOHO K POCTY M Pa3BUTHIO.

5 B ueMm oTiinuMe KUBOTO OT HEKUBOTO B BEIIECTBEHHOM ILIAHE?

a) )KMBOE COCTOMT U3 OCJIKOB;

0) *KUBOE UMEET KIETOUYHOE CTPOCHUE;

B) )KMBOE CIIOCOOHO K CaMOBOCIIPOU3BOICTBY;

') HUIMYKHEe OOMEHA BEIECTB;

1) CIIOCOOHOCTH K POCTY Y Pa3BUTHIO.

6 Korna npownsonuia nuddepeHimaus pacTUTEIBHOTO U )KUBOTHOTO o0pasa
KU3HU?

a) 4 MJIpJ J.H.;

0) 3 Mapa J1.H.;

B) 2 MJIH JL.H.;

r) 1 Mmapa 1.H.;

1) 5 MJIH JI.H.

7 OcHOBHasI pOJIb B XpaHCHUH HACJICACTBEHHOCTH IMPUHAIICIKHUT:
a) THK;

0) PHK;

B) JIHK u PHK;

r) OelKaM.
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8 I1o JaHHBIM HAayKH >KU3Hb Ha 3€MJIe BO3HUKIIA:

a) 6osee 7 Mup JL.H.;

0) 5 MIpa JIeT Ha3a;

B) OKOJIO 3 MJIpJI JI.H.;

r) 1 Mapa 1.H.;

9. Bupycsl MOTYT cofiepKaTh:

a) Tonbko JIHK;

0) Tonpko PHK;

B) JIHK u PHK;

r) JHK unu PHK;

1) HA OJHOM W3 HUX.

10 Kaxoii aneMeHT npeo01aiaeT B XMUMUYECKOU CTPYKTYpE KIETKU?

a) KUCIIOPOJI;

0) yriepon;,

B) BOJIOPO/I;

T) a30T;

1) KPEMHHUIA.

11 OcuoBuoit pynkuuei JIHK B kineTke siBnsiercs:

a) SHepreTuyeckKas,

0) unopmaTuBHasg;

B) KaTaJIMTUYECKas;

I') peryJsiTopHas;

1) OpraHu3yoIIasl.

13 Kakumu cBoiicTBaMu 00J1a/1aTH KOAIlepBaThI?

a) pocT;

0) oOMeH BeIeCTB,

B) pa3MHOKECHHUE;

T') OILUIOAOTBOPEHHUE;

1) JAeJEHUe.

14 CkobKO aMUHOKHUCJIOT BXOJUT B COCTaB Y€JIOBEYECKOTO OpraHmu3mMa?

a) 100;

0) 20;

B) §;

r) 800.

15. Kakast cTpyKTypHas €IMHUIA XPAaHUT UH(POPMAIIMIO O CUHTE3€ OIpe/e-
JICHHOW MOJIEKYJIbI OenKa?

a) mosiekyna JIHK;

0) HYKJICOTHI,

B) TPHUILIET;

r) mosekyna AT®D;

n) mouiekyna PHK.

16 Kakue nepBbie oOpraHU4eCKUE BEIIECTBA BO3HUKIIN IO Teopun OrnapuHa B
BOJIaX MEPBUYHOI0 OKeaHa?
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a) OenKu;

0) KUpHI,

B) yTJICBOJIBI;

T') HyKJICHHOBBIC KUCIIOTHI,

1) heHOJIBI;

€) TOPMOHBI.

17 Kto pa3paboTan COBPEMEHHYIO KOHIICTIIIUIO €CTECTBEHHOTO MPOUCXOK-

JIIEHUS JKU3HU?

a) apBuH;

0) Bepnaackwuii,

B) ['exkenn,

r) Onapus;

n) Iacrep.

18 Kakoil U3 HIKETEPEUNCICHHBIX MPU3HAKOB, HEJb3s OTHECTH K (YHKIIH-

OHAJIbHOM XapaKTCPUCTHUKEC YKHBOTO?

HUM?

HBIX?

a) COCTOUT U3 OEIKOB ¥ HYKJICMHOBBIX KUCIIOT;

0) CrIOCOOHOCTH K KJIETOYHOMY JIEJICHUIO;

B) CIIOCOOHOCTb K CAMOBOCIPOU3BOCTBY;

') HUIMYKUEe 0OOMEHA BEIECTB;

1) CIIOCOOHOCTD K POCTY U Pa3BUTHIO.

19 Kakoii Tun pa3MHOKEHHsI PaCTEHUU SIBISIETCS (PUIOTEHETUYECKU O3~

a) BEreTaTUBHOE Pa3MHOKEHUE;

0) ciopamu;

B) CaMOOIIbIIICHUE;

I') BETPOOIIbIJICHUE;

) OIbIJICHHE HACEKOMBIMHU.

20 Kakue npu3HaKu pa3BUTHUS SBISAIOTCA (UIOTEHETHUYECKUMHU Y >KUBOT-

a) OJTHOKJIETOYHAs CTaJIusl,

0) npobieHue;

B) racTpyJIALIUS;

I') IOKPOBUTEILCTBECHHAS OKPACKa,;

1) TUIaBaTeNIbHbBIC MTEPEIIOHKHU Ha MajIbliax.

3anaTue Ne8

Tema: [Tpoucxoxaenue u 3Bomtonus BeeneHHoW. DBoMtoNuUs 3eMIu Ha reo-

JIOTUYECKOM YPOBHE

CTyAeHT 0KEeH:
3HaTh: IPEIMET KOCMOJIOTUH; OCHOBHBIE BEXM pa3BUTUA HATyp(uiocod-

CKHX M HAy4YHbIX KOCMOJIOTMUECKHX IPEACTaBICHUI (KOCMOJOTHYECKHE MOJEIH
Apucrorens, IItonemes, Konepnuka, Oiinnreiina, ®puamana, moaens «boapmio-
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TO B3pbIBa»); OCHOBHBIE HAOJIFOaeMble CBOMCTBAa BceneHHOU (0THOPOAHOCTH B
OoJIbIIMX MacITabax, KpacHOE CMEIICHUE B CIIEKTpaxX JaJIeKUX rajakTuk (3pdexT
Jomepa), 3aK0H U MOCTosiHHAsT Xa00u1a; pacuupenre BeeneHHo, moHsATHE O pas-
JUYHBIX BUJaX MaTepuu Bo BeeneHHoi;

yMeTh M BJIa/IeTh: IPUMEHATh 3HAHUA 10 TEME MPU aHAIU3€ KOHKPETHBIX
MOJIOKEHUH, METOJbl OMpE/eNIeHUsT BHYTPEHHETO CTPOEHHUs W BO3pacTa 3eMilu,
HUPKYJISILIIA aTMOC(EpBI.

Ilinan 3anATHA:

1 OcHOBHBIE TOHATUS KOCMOJIOTUH, KOCMOTOHUMU.

2 Teopus «bonbmoro B3psiBay u pacmupsromeincs Beenennoi.
3 IIponcxoxnaenue maneT COTHEYHON CUCTEMBI.

4 ITpouCXOXKAEHNE U T€OJOTUYECKAs DBOIIOLNS 3EMIIH.

OcHOBHbIe MOHSATHUSI U TepMUHBI: Jlomiepa 2 PekT, U30TPOIHOCTh, UM-
MyJIbC, UHEPUUAIbHASA CUCTEMA, PEIMKTOBOE M3JYYEHHE, OJHOPOJHOCTH, 3aKOH
Xab0ma, 6enpie KapJuKHu, TPaBUTAIIMOHHBINA KOJUIAIC, KBa3ap, JuTocdepa, MaHTHUS,
HEUTPOHHBIE 3BE3]IbI, MYJbCAPHI, HOBBIE 3BE3/IbI, MPOTYOEPaHIIbl, TEKTOHHKA, COJI-
HEYHAsl aKTUBHOCT.

Bonpocs 1J11 caMONIpoBepKHM:

1 OxapakrepusyiiTe KpaTKO 3BOJIOLNIO BceaeHHoM ¢ mo3uiuii coBpeMeH-
HOU kocMozoruu. KakoBa ctpykrypa Beenennoit?

2 B yeM cyTh «bOapIIOrO B3phIBaY»?

3 KakoBa npupo/Jia pelMKTOBOTO U3ITy4eHUs?

4 TlepeuncnuTe runoTe3bl 0Opa3oBaHus U pa3BUTHs BeeneHHoi

5 Kaknmu HaGmroeHUSIMU TTOATBEPKIAETCS pacimpenue BeenenHoit?

6 B uem cyTh a2 dekta Jorepa?

7 Chopmynupyiite 3akoH Xab0ia.

8 HazoBuTe runoTe3bl MPOUCXOKACHUS TUIAHET.

9 HazoBuTe 3Tansl 3BOJIIOLNUN 3EMIIH.

10 ITouemy cpenm MjaaHET 3€MHOM I'PYIIbI TOJBKO 3€MJIS SIBJISIETCS KU3HE-
CHOCOOHOM MIaHeTon?

[Ipu mOAroTOBKE M B XOJ€ 3aHATUS CTYACHT JOJKEH BBINIOJHUTH MPaKTHYE-
CKHE 3aJaHusl.

1 CocraButb kapty-cxemy COJTHEYHONU CHCTEMBI

2 CocTaBHUTh CXEMY «ITallbl 3BOJIFOIIUM 3BE3]1 P PA3HBIX MACCAX»

3 Penmts 3aga4n.

Pemntenune TunoBhIX 3a1a4.

Onpenenuth CKOPOCTh, C KOTOPOM YyNANAIOTCA APYT OT JApyra TaJaKTHUKH,
pasnenieHnbie paccrossaueM 10 M.
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Pewenue. Tlo 3axony Xab6ma ckopocts pacmmpenus V = HR, rne H — mo-
crosiHHass Xao6sma (50—100 km/cMnk) = 75 km/cMnk, R — paccrosiHue MExmy
00BbEeKTaMu.

Pemenue: V =75 km/cMiik x 10 Mnik = 750 km/c.

Otser: 750 xkm/c.

Pemute 3amauy. C kakoil ckopocThio yaansercss oT COJHEUYHON CUCTEMBI
HEKOTOpasi TYMAHHOCTb, €CIIU JIMHUS BoJIopoa A = 434 HM B ee CIIEKTpe CMelleHa
B CTOPOHY JUTMHHBIX BOJIH Ha A A = 13 HM? (DddexT Jomnepa vy=c¢/ L v=c/ A+A L)

TecroBble 3aganus Mo Teme:

I ITo xakoMmy mapameTpy ONpEAEeNseTCs MOJIENb pa3BuUTUs BceneHHOW B
Teopun Ppuamana’?

a) macce; 0) TeMreparype; B) CBETUMOCTH; T) CKOPOCTH JBHKCHUS; [I)
CpEIHEN TIIOTHOCTH.

2 B xakylo 3py B OCHOBHOM C(OpMHUPOBAJICS XUMHUECKUN cocTaB Bceenen-
HO1?

a) aIPOHHYIO 3py; 0) JICTITOHHYIO 3pYy; B) 3Py U3JIyUCHHS, T) 3py BEIIECTBA,
1) nipu «boibiiom B3peisey.

3 Kakas u3 ciienyroniux 3p He PUHATA B 3BOIoUNH BeeneHHon?

a) agpoHHas 3pa; 0) spa BellecTBa;, B) JENTOHHAS dpa I') aTOMHAs 3pa; 1)
3pa U3IyYECHUS.

4 Yro noATBEpKAAET MOJEIb paciupsronieicsa Beenennon?

a) KpacHOE CMEIICHHUE CIIEKTPOB TAIAKTHK; O) pelrMKTOBOE, (POHOBOE U3IY-
YeHHUE; B) KPUTHUYECKAs CPEAHssS MIIOTHOCTh MeTaranakTUKH; I') OJHOPOAHOCTh U
M30TPONMHOCTh MeTaraiakTuky; 1) (poToMeTpuuecKkuil, rpaBUTalMOHHBIN, TEPMO-
JTVHAMAYECKUN TTapaIOKChI.

5 Hcxons m3 OAHOPOOHOCTHM M HM30TPOIHOCTH CBOMCTB IIPOCTPAHCTBA A.
OunnmreiiH B OTO noka3zan, yro Hama Beenennas:

a) OTKphITas; 0) 3aMKHyTasi; B) MyJbCUPYIOIIAs; T) PaCHIMPSAIONIAsICS; 1)
CKMMAIOIASICA.

6 Coserckuii MareMatuk JI. @puiMaH JoKa3all, 4To 3aMKHyTast Beenennast:

a) CTalMoHapHa; 0) OTKPHITA; B) MOKOUTCS; T) HE CTAaTUYHA, JI) B3PHIBACT-
csl.

7 Kakoii a;meMeHT HanboJiee pacrpocTpaHeH Bo BeeneHHo?

a) Al; 6)N; B)H; r)O; n)He.

8 CornacHo Teopun Opunmana, K Kakoid Mojienu 0ymM3ka Haira Beenennas?

a) myJbcUpymolei; 0) OTKPBITON; B) 3aMKHYTOW; T) CTallMOHAPHOM; 1)
PaCIIUPSIONICHCS; €) CKUMAIOIIEHCS.

9 B kakywo 3py chopMHpPOBAIUCH 3HAYEHUS (PyHIAaMEHTaTIbHBIX MHUPOBBIX
MIOCTOSIHHBIX, OIPEAEIUBIINX Pa3BUTHE Halel BeeneHnoi?

a) agpoOHHYIO 3py; 0) JENTOHHYIO 3PY; B) 3Py HU3IyUEHHUS; T) B MOMEHT
«bonpmoro B3peiay.

10 Teopuro «bonbmoro B3psiBa» u pacmupstomerics Beenennoil npenso-
KU
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a) A. DumreitH; 6) A. @puaman; B) . Xab0m; r) k. 'amos; 1) A. [lensu-
ac.

11 Amepukanckuii actpogusuk 2. Xa0b0s M0 KpaCHOMY CMEIIEHHUIO CIIEK-
TPOB rajlakTUK MOKa3aj, 4yTo Haia Bcenennas:

a) cTalluoOHapHas; 0) MOKOAIIas; B) PACIIMPSIONMIASICS; T) CKHUMAIOIIASICS,
1) 3aMKHYTasl.

12 Korna nipousoien «bosbinoit B3peiB» corinacHo COBpeMEHHOUM HayKe?

a) 5 mapna net Hazad, 6) 13 mupa net Hazan, B) 4,6 Mupa et Hazaxd, T) 15 —
20 muppa et Hazan; a) 10 mupa et Haza.

13 Kakune 3Be3/1bl B HalIEW | aJlakTUKE CUMUTAIOTCSA IO COBPEMEHHBIM TEOPH-
M HauboJiee cTapbiMu?

a) TOpsSiYME CBEPXTUTaHTHI; 0) 3BE3/bl, HAXOASAIIUECS B CIIUPATbHBIX BETBAX
[NajakTuku; B) 3BE31bl HA TJIABHOM MOCJIEAOBATEIBHOCTH; T') 3BE3/bl IMIAPOBBIX
CKOIUICHUH.

3ausarue Ne9

Tema: CoBpeMeHHbIE KOHLENUIUU Ouocdepbl. DKOIOTMUECKUE MPOOIEMbI
onochepsr

CTyneHT AOJKEH:

3HaTh. Ouocepy Kak 3KOCHCTEMY BBICIIETO paHTa, NPU3HAKH, CTPYKTYPY

U (pyHKIMKH OUoc(epsl, MOHATUE SKOCUCTEMBI, HAIPABICHUS SHEPTeTUUYECKUX MO-
TOKOB B JKOCHUCTEMAaX, KOJIOTMUECKHE «3aKkoHbD» bappum KommoHepa, monsitue
IJ1I00aJIBHOTO SKOJIOTMYECKOTO KPU3HUCA, MYTH PEIICHHS SKOJIOTHUECKUX MpoOJieM,
y4eHHe 0 Hoocepe. 0COOEHHOCTH B3aUMOJIEUCTBUS OpraHu3Ma U Cpejibl, 0COOEH-
HOCTH IKOCHCTEMBbI, MPHUHIIMIIBI OXPaHbl MPHUPOJBI U PANUOHAIBHOTO MPHUPOIO-
MOJIb30BaHUS, JTambl HBOJIIOIMM YEJIOBEKa, €ro pPoJid B Pa3BUTUU Ouocdepsl,
IPUHLIMIBI CUCTEMATUKH JKUBBIX OPraHU3MOB, OMOJOrMYECKOE€ MHOTrooOpasue u
€ro POJIb B COXPAaHEHUHU YCTOWYMBOCTH Ouochepsr,

yMeTh U BJIaeTh: COOTHOCUTh KOHKPETHBIE MPUMEPHI C TUIIAMHU BEILECTB
ouocdepsl, ONpeaeNsaTh BUA 3arpsA3HEHHs OKpYXKarolleld cpeabl (MHIPEeIUueHTHOE,
duznyeckoe, NECTPYKTUBHOE), OLIEHWBATH €r0 BO3MOKHBIE MOCIEICTBUS, Pa3Jiu-
yaTh (OpMbI OMOTHUECKHUX OTHOILIEHUI Ha MpUMepe KOHKPETHBIX OPraHUu3MOB,
OHMOTOIIOB, DKOCUCTEM.

Ilnan 3ausaTHA:

1 Buocdepa, crpykrypa u hyHKuUU Guochepsl

2 AHTpOIIOTeHHOE BO3/IEUCTBHE HAa Ouochepy. DKoIorusl.
3 Dkonoruveckue npodaemMbl Ouochepsl.

4 Hoocdepa. Yuenue B.I. Bepuanckoro o Hoochepe.
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OcHOBHBIE MOHATHA U TEPMUHBI: apeas, aHTPOIOIEH03, aTMocdepa, Ono-
reoreHo3, onotudeckue ¢hakTophl, Oomacca, rujapocdepa, romeocras, Iurocdepa,
Hoocdepa, canpoduTsl, TpodudecKre cBsi3u, paroTpodbl, FIKOJIOTH, SIKOCUCTEMA.

Bonpocel AJ151 caMOnIpoBepPKM:

1 Yro Bxmrouaet B. W. BepHanckuii B nonsrue 6uochepni?

2 Ha kakux npuHIIMIIaX OCHOBBIBaeTCs yueHue o ouocdepe Bepnaackoro?

3 Kaxk ocymecTBnsiercs epexoj; ot 6uocdepsl kK Hoochepe?

4 Yto n3yyaer 3K0I0orus?

5 Kakumu sIBISIFOTCSI OCHOBHBIE BBIBOJIBI SKOJIOTHH?

6 Pacckaxkxure 00 OCHOBHBIX TPOPHUECKHUX (THILIEBHIX) CBA3SIX B 9KOCHUCTE-
Max.

7 IloueMy cosHeuHasi YJHEPTHsl CIY>KUT UCTOYHUKOM (PYHKIIMOHUPOBAHUS U
pa3BuTHs 3KocucTeM? OOOCHYITE CBOIl OTBET.

8 B uem cocTosSIT OCHOBHBIE MOJI0XKEHUS PUHIUIIA PABHOBECUS?

9 Kak cBsizaHa AesTenbHOCTh 00LIeCTBa ¢ (PYHKIIMOHUPOBAHUEM SKOCUCTEM?

10 TTouemy B. W. BepHajackuii cpaBHUBAET JI€ATEILHOCTh pa3yMa 4elioBeKa
C T€OJIOTUYECKOU CHiIon? UTO CIyKUT HAUMEHBIIECH €IMHULICH B SKOJIOTHUH?

11 KakoBbl OCHOBHBIE ATaIbl B pa3BUTUU OHOchepbI?

12 Yo sBisieTcst BEPIIMHON pa3BUTHS OHoCcepbl?

13 OrpanudeH i1 TEHETUYECKUH TTOTCHIIMAIT BO3PACTHBIMU paMKaMu?

14 B yem 3akiir04aeTcs TUIOTE3a 0 KOCMHUYECKOM BO3JEHCTBUM Ha Ouocde-
Py, IPUBOJMBIIEM K HAPYIIECHUIO IBOJIOLMOHHOTO Tpoiiecca’?

15 OOBscHUTE BaKHOCTh M MPAKTUYECKYIO 3HAUMMOCTh YTBEP)KIEHUSA: cOe-
perasi 3Hepruio, Mbl COXpaHUM MPUPOJHYIO CPENy HAIIEro OOUTaHUS.

16 KaxoBsI mposiBiieHuUs TocaencTBUNA aBapun Ha YepHOObIIbCKOM ADC?

17 Kakue mpouecchl IpOUCXOAST IPU B3aUMOACHCTBUM U3IYUYEHUs C Bellle-
CcTBOM?

18 B ueMm 3akiroyaroTcsi SKOJIOTHUYECKUE TTPOOIeMbl COBPEMEHHBIX METraro-
mcoB?

19 KakoBo BnusiHME aBTOTPAHCIIOPTHBIX CPEJICTB HA OKPYKAIOIIYIO Cpey?

20 OxapakTepusyiiTe OCHOBHbIE CIIOCOOBI YTHIIM3ALMH YKOJIOTUYECKU Omac-
HBIX Ta30B, TPOMBIIIUICHHBIX U OBITOBBIX OTXO/IOB.

21 TlpuBenute mpuMepsl pa3pabOTOK N'EHHOM WH)KEHEpUH, HaIlpaBIECHHBIX
Ha peIlIeHHE FKOJIOTUYECKUX MPOOIIEM.

[Tpu MOATrOTOBKE M B XOJ€ 3aHATHS CTYACHT JOOKCH BBINOJHUTH MPAKTH-
YeCcKHUe 3aJaHus.

1 K 6uocdepe oTHOCAT T€ CIIOU U YYACTKH, TJ€ €CTh YCIOBUS HE TOJIBKO JUIs
BBDKMBAHUS, HO U JUIsI Pa3MHOKEHUS KUBBIX OPraHU3MOB, — 3TO IOJIE CYIIECTBO-
BaHMs kU3HU. K HeMy npuieraroT TEPPUTOPHH, B KOTOPBIX >KHBBIE CYIIECTBA
CTPAJaroT U JIUIIb BBDKUBAIOT, HO HE MOTYT Pa3MHOXAaThCs, — MOJI€ YCTOMYHUBOCTH

JKU3HU.
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Kak BbI ymaeTe, Kakue yCJIOBHSI ONMPEEIISIOT M0JI€ CYIIECTBOBAHUS KU3HU?
Hanuiure 3T ycioBusi.

2 BriGepute ycnoBus, Kotopele (popMupyer Ouochepa. ApryMeHTUPYUTE
CBOM BBIOOD.

a) yucras Boja; 0) IIOJOpOAHAs MOYBA; B) MPUTOHAS JJIA JbIXaHUS aTMO-
cdepa; T) MarHUTHOE ToJie 3eMJIU; 1) Cujla TATOTEHUs

3 [lpuBenute npuMepsl Leneld TUTaHus, HAYWHAIOIIMXCA C MEPTBBIX PacTH-
TEJbHBIX OCTAaTKOB, C OJIHOKJIETOYHBIX BOJIOPOCIICH, C Ha3€MHBIX PACTCHUN U 3a-
KaHYUBAIOIIUXCS YEJIIOBEKOM

4 BemmonHUTh 3amaHus. B kKaXaoM 3amaHum TpeOyeTcsl pacroioXHUTh pas-
pO3HEHHBIE (PAKThl B JIOTUYECKOW MOCIEAOBATEILHOCTH TaK, YTOOBI IMOIYYHUIICS
pacckas.

3ananue 1

IIpumep HeymauHoil mHTpoayKuuu Bujaa. [IpuBeneHHbie B Oecropsiake
(baKThl U3NI0KUTE B JJOTUYECKU MPABUIILHOM MOCIIE0BATEILHOCTH.

1 Hunbckuit OKyHb CTaJl TO€IaTh MHOTO PACTUTEIBHOSIHBIX PHIO.

2 CubHO pPa3MHOKUBIIKCH, PACTEHHS CTAJIA 3aTHUBATh, OTPABJISIS BOMY.

3 Jlst Kom4eHus: HUJIbCKOTO OKYHsI TpeO0BasoCh MHOTO JIPOB.

4 B 1960 r. OpuTaHCKHE KOJOHMCTHI 3allyCTWJIM B BOJIbI 03epa Bukropus
HUJIBCKOTO OKYHS, KOTOPBIN OBICTPO pa3sMHOXKaJCS U poc, gocturas Beca 40 Kxr u
JUIIMHBIL 1,5 M.

5 Jleca Ha Oeperax o3epa MHTEHCHUBHO BBIpyOalHCh — MO3TOMY Hadajach
BOJTHAsI PO3HUsI TIOYB.

6 B o3epe nosBHINCH MEPTBBIE 30HBI C OTPABIECHHON BOAOM.

7 UnCNeHHOCTh PaCTUTENBHOSIIHBIX PBIO COKpaTUiIach, U 03€pO CTaJIo 3apac-
TaTh BOJIHBIMU PACTCHUSIMU.

8 Dpo3us MOYB MPUBETIA K CHUKEHHUIO TIJI0I0POIUS OJICH.

9 CKkyIHbIE TOYBBI HE AAIOT YPOKasl, U KPECThIHE PA30PSIIHUCH.

3ananue 2

JleTonucupl COXpaHUIU U JIOHECIH /10 HAC OMHCAHUE DKOJIOTUYECKOW KaTa-
ctpodsl, mpousotiesiieit Ha octpose [lacxu u uMeroIIel coraibHbIe KOPHU. 3a-
MUCh 3amudpoBaHa U TOCTYIHA JUIIH MYJIPBIM MTOTOMKaM, KOTOPbIE CYMEIOT BOC-
CTaHOBUTH TIOCJIEIOBATEILHOCTh COOBITUH U C/IENIaTh BHIBO/I.

1 boru r00SIT OrpoOMHBIE KAMEHHBIE CTaTyH Ha OEpery oKeaHa.

2 Ha octpoge Ilacxu 6b1JI0 MHOTO JIECOB, 3BEpEH, NTHUII, OKEaH OoraT phIOOH.

3 UtoOnI BeIpyOaTh B CKalie CTaTyH, HAJI0 PyOUTH Jieca U U3 MaJIbMOBOIO BO-
JIOKHA U3TOTOBUTH BEPEBKH JIJISI YCTAHOBKU CTATYH.

4 Ha octpose Ilacxu pacter Toibko Tpydasi TpaBa, HET jieca, MTHII, 3BEpEH.
Jlroqu rononaroT, KUBYT B 3€MJISTHKAX, JIOAKH MU3TOTOBJISIOT U3 MPYTHEB U TJIMHBI,
pBIOY JIOBSIT TOJIBKO Y caMoro Oepera.

5 Jlronu UM XOPOIIIO, JIFOOWIIA CBOMX OOTOB U KPEIIOB.

6 VMcue3nu neca — He cTaJIo 3B€pEel U NTHIL, HE CTAJI0 MaTepuaia AJjisi CTPOU-
TEJIHCTBA XMKUH U JIOJOK, HEUYEM CTaJI0 JIOBUTH PHIOY.
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7 CtpalHblii rojo/] NpuBei K KaHHUOATU3My, TOTHOaNU U KpPELbl, U CIIyTU —
YUCJICHHOCTh HACEJICHNs COKPAaTWJIACh B HECKOJIBKO Pas3.

8 XKpeupl 00T BIACTh, @ MHOTO CTaTyH — 3HAYUT MHOTO BJIACTH.

9 Hapon nomkeH BbIpyOaTh B cKajlax CTaTyd M yCTaHaBIMBAaTh X Ha Oepery
— 3TO HpABUTCSA OOraM, M Kpelbl UX IUIEMEHU CTaHYT MOTYIIECTBEHHEE JKPELOB
COCEIHUX IIJIEMEH.

10 BeIBOA cuemmaiTe caMu.

3aganue 3

Okosioruyeckass npoOsieMa SBISETCS CIEACTBUEM BBICOKOW YHCIEHHOCTU
Buja. [IpuBeneHHbie PakThl PACIIONOKUTE B IOTUYECKYIO IIETIOUKY.

1 B ceBepoamepukaHCcKkuid OPT U3 EBPONBI BMECTE C TPY30M 3€pHA B TPIOME
MPUOBLIO U HECKOJIBKO «IaCCaXUPOB» — 3TO ObUIH BOPOOBHU.

2 B Amepuke Ha CMEHY JIOIIA M MPUIIENT aBTOMOOUJIb.

3 BopoObeB cTaiu CTpENsTh U3 PYKEW, TPAaBUTH SIIOM U JIOBUTh CETSIMH, HO
HUYETO HE MOMOTajo — YUCIEHHOCTh BOPOObEB Bo3pacTaia!

4 Kanauaarel B TOPOACKOM MapiiaMeHT, 3aMETUB HapOJHYIO JII0O0Bb K BOPO-
ObsIM, CTaJIM paToOBaTh 3a OXpaHy BOPOObEB.

5 B CeBepHoit Amepuke He ObLJI0O BOPOObEB.

6 BopoObeB cTaHOBIIIOCH Bee OO0JIbIIE U OOJIBIIIE.

7 AMepHuKaHLbI UCIIBITHIBAIM HOCTAJIBIUIO 110 AHIIMH, BCOOMHHAIA U BO-
POOBIIIKOB.

8 BopoObH cTanu naykarb HAJIMYHUKHA OKOH, OTHUMATh KOPM Y Kyp M HHJIEEK
— aMEepUKaHIbI epeCcTalii CUMIIaTU3UPOBATh BOPOObSIM.

9 AHmIMYaHe NMpUEKAIN B AMEPHKY, 3aXBaTbIBAIM KYCOK 36MJIM M Ha3bIBa-
71 ce0sl aMepuKaHCKUMHU (pepMepamu, HO CKy4aJld 10 POAMHE.

10 MeHnblie cTajo Ha IO0porax oBca — COKpaTwiach YMCIEHHOCTh BOPOOBEB,
OHHU IepecTallu pa3ipaxkaTh pepMepoB, mpodiema nucyesa.

11 HocratoyHo ObUIO HAlOMHMUTbH, YTO TOT WJIM MHOM JIEMyTaT paToBaj 3a
OXpaHy BOPOObEB, KaK €ro KaHAuIaTypa ¢ TPECKOM MPOBAJIMBAIACh.

12 Mano craio Jionaiei — MeHbIIE CTaJIOo JIOIIAJUNHOIO HaB03a ¢ OCTaTKaMu
IIOJIYTIEpPEBAPEHHOTO OBCA.

13 AMepuKaHIIbI CTaJIM CTPOUTH KOPMYIIIKH M JIOMUKHU ISl BOPOOBEB.

14 OrpomHbI€ cTan BOPOObEB CTAINA PA30PSITh MIIECHUYHBIEC TOJIS.

3aganmue 4

[Tpumep HeynauHON MHTPOAYKIMHM pacTeHuid. Y3 npuBeneHHbIX (PakToB co-
CTaBbTE JIOTUYECKYIO LIETIOUKY.

1 3 Amepuku B ABCTpaJMIO 3aBE3JM KAKTYCHI.

2 Kaktychl B ABCTpaJiud CTaldu OBICTPO pa3MHOXAThbCs, 3aXBaThblBas MacCT-
OuI1a, YTO BBI3BAJIO HEIOBOJIILCTBO (PEPMEPOB.

3 B ABcTpanuu pa3BUTO OBLEBOICTBO, HO OBELl HY>KHO MACTH.

4 B Amepuke OrpaHHYMBAIOIINM (DAaKTOPOM N7l KAKTYyCOB SIBIISIETCSl KAKTY-
COBasi MOJIb, JINUMHKHN KOTOPOM MOBPEXAAIOT TKAHU KaKTyCa.

5 Ho kakTycoB B ABCTpajuy HET, 3HAYNT, UX HAJ0 NPUBE3TH.

29



6 Jly11 BbImaca oBel He0OXOAMMO OTOPaKUBATh TEPPUTOPHUIO.

7 CHayana KakTyChl MCIIPABHO BBINOJIHSUIA POJIb KOJIIOUUX KUBBIX U3TOPO-
Jiel, KOTOPhIM He TpeOOBaI0Ch PEMOHTA.

8 depmepbl cTau pyOUTh KaKTyChl Ha KYyCKH, HO KAaKTYChl Pa3MHOMKAIOTCS
BEreTaTUBHO, MOATOMY MX CTAaHOBUJIOCH BCE OOJIbIIIE.

9 JIumb TorAa, Korga B ABCTpannio U3 AMEpHUKHU Oblila 3aBe3eHa KaKTycoBas
MOJIb, KaKTYChI II€peCTalIi HACTYMAaTh Ha MAacTOMUIIA.

10 MoxHO oropaxuBarb y4aCTKH KMBBIMH KOJTIOUMMHU PACTECHUSMHM, HAIIPH-
Mep KaKkTycamu.

11 Ho B ABcTpanuu HET KAKTYCOBOW MOJIH.

12 TTouemy B MeKcHKe KaKTyChl HE CTOJIb OBICTPO 3aXBaThIBAIOT 3€MJTIO, KaK
B ABCTpanuun?

13 ®epmepsl 00NMMBaIM KaKTyChl OCH3MHOM M MBITAIMCh UX CXKUTaTh, HO
COYHBIE TKAHU KaKTyCOB INIOXO TOPAT.

TecToBbI€ 3aJaHUA 110 TEMe:

1 B yem He pa3nuyaroTcs )KMBOTHBIE U PACTEHUsA?

a) B CTPYKTYype KJIETOK M UX CIIOCOOHOCTH K POCTY; 0) MO CIOCO0Y MUTAHMUS;
B) B BEIIECTBEHHOM COCTaBE; I') IO CIOCOOHOCTH K JIBM)KEHUIO; 1) HA B YEM.

2 Korja npou3onuio pacxoxaeHe MEXTy PACTUTENbHBIM U )KUBOTHBIM 00-
pa3oM KHU3HU?

a) 2 muipa aet Hazaz; 6) 1 muH set Hazan; B) 100 Teic. jeT Hazazm; r) 1 mupa
JIeT Ha3aJ; 1) 5 MIIH JIeT Ha3al.

3 Kewm BriepBbIe npeasioskeHa KoHIenus o ouocdepe?

a) Y, lapsunowm; 0) K. JIlunneem; B) H. BapunossiM; 1) T. Mopranowm; 1) B.
Bepnaacknum.

4 B yeM COCTOUT OCHOBHAs poJib Orocdepsi?

a) B pacIpOCTPaHEHUHU KMBOTO MO 3€MHOW MOBEPXHOCTH; 0) opraHu3aliu
KHU3HU KaK €IMHOTO 1LIeJIOr0; B) TpaHC(hOpMAaIlMU COJHEUHOM 3HEpPruu B JEHCTBY-
IOIIYI0 SHEPTrur0 3eMJId; T) U3MEHEHUM MOBEPXHOCTU 3€MJIM; JI) CO3/IaHUHU TMOJIs
YCTOWYHUBOCTH KU3HU.

5 KeM ObLT pensioxKeH TEPMHUH «IKOJIOTHUsD JUIsl 0003HAYeHHsI HAYKH O B3a-
UMOOTHOILIEHUSX OPTaHU3MOB CO Cpe/loit oouTanus?

a) B. Bepnaackum; ) A. Umwxkeckum; B) Y. Jlapsunom; r) O. ['ekkenem; )
A. OnapuHsIMm.

6 B xakoM nepuojie Mbl >KMBEM B HKOJIOTMYECKOM OTHOIICHUU?

a) OMOreHHoM; ©) TEXHOT€HHOM; B) HOOC(EpPHOM; I') MPU NEPEXOAHOM OT
TEXHOT€HHOTO K HOOC(EpPHOMY; 1) MPH MEPEXOJHOM OT OMOreHHOro K Hoocdep-
HOMY.

7/ Hayka, 3aHumaromasics u3y4yeHueM MoBeACHUS )KUBOTHBIX, 3TO?

a) MCUXOJIOTHs; 0) ATONOTHs; B) MOP(OIOTHS; T) 300JI0THS; 1) PUINOJIOTHUS.

8 Kem Oblnia npesioxkena KOHUENIUs Hoochepbl?

a) B. Bepranckum; 6) A. Umkesckum; B) O. ['ekkenem; 1) Teitsap ne lap-
nenowm; 1) Jx. Xakcim.
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9 Kak Ha3pIBalOT B MeXaHU3ME TPO(DHUUECKHUX CBS3EH OpraHU3MbI, TIPOU3BO-
JSIIIUE THILY U3 IPOCTBIX OPTaHUYECKUX BEIEeCTB?

a) mpoayueHTsl; 0) parorpodsl; B) canmpoTpodsl; T) rerepoTpodsl; 1) KOH-
CYMEHTBHI.

10 Yo siBiIsIeTCS OCHOBHBIM CAEP>KUBAIOIINM (aKTOPOM JIeMOrpaduueckoro
B3pbIBa HA COBPEMEHHOM 3Tarie?

a) CMEpPTHOCTh OT paka; 0) CMEPTHOCTb OT CEPAECYHO-COCYIUCTHIX 3a0o0sie-
BaHUU; B) IETCKasi CMEPTHOCTh; T) IMOTEPH B BOWHAX; JI) MOTEPU B aBTOKATACTPO-

dax.

3 IIPAKTUYECKHUE PABOTbBI

IpakTnueckas padora Nel MaremaTusauus HAyKH.

Teopernyeckasas 4vactb. «MaremaTuka — HayKa O IPOCTPAaHCTBEHHBIX
(opMax M KOJIMYECTBEHHBIX OTHOIICHUSAX OKpYyXkKaromie neictButenbHocT» (.
Ourenbc). braaronaps cBoeil HanbosblIe a0CTPaKTHOCTH, OTBIEYEHHOCTH OT Ka-
YECTBEHHOM CTOPOHBI M3y4aeMbIX OOBEKTOB MAaTEMaTHUYECKHE METOJbI SIBISIOTCS
Hanbosiee YHUBEPCAIBHBIMU U BBICOKO3(D(PEKTUBHBIMU B HAayUHBIX HCCIIEAOBAHU-
AX. DT METOJbI POHUKIIN MPAKTUYECKH BO BCE HAYKH U YCIIEIIHO MOMOTarT MX
pazBuTHio. «Hayka TOJIBKO TOrja JOCTUIaeT COBEPIICHCTBA, KOrAa €W yJIaercs
nosib30oBaThess MareMatukoin» (K. Mapkc). B nanHoil paboTe AeMOHCTPUPYIOTCS
HEKOTOpPbIE BO3MOKHOCTH MaTE€MaTUYECKONM 0OpaOOTKM OMBITHBIX JNAHHBIX (MEp-
BbIIl YPOBEHb MAaTEMaTU3AlMM B HAYKE) C LEJbI0 U3YyUYEHHS B3aMMOOTHOILICHHUN B
COLIMAJIBHOM TpyINIE, B KAYECTBE KOTOPOH BBICTYIAET yueOHas rpyIa CTyI€HTOB.

Xoxa padoTbi:

|1 3anuimTe Ha OTAEIBHOM JIUCTE OyMaru B CTOJOMK (PaMUIIMK BCEX YJICHOB
Balllel CTyI€HUECKOW rpymibl (MCKIItoYast ce0si), KOTOpbIe MPUCYTCTBYIOT Ha 3aHS-
THUU.

2 [IpoTuB Kaxa0H (paMHIIMK MOCTABbTE 3HAK «+», «—» WIn «O», Xapakre-
pU3ysl CBOE OTHOILIEHHE K 3TOMY YEJOBEKY — COOTBETCTBEHHO IOJIOKUTEIBHOE,
OTpHIIATEIHFHOC WIIH HEHTpanbHOE (0e3pa3IndHoe).

3 IlpocymMMupyiiTe MOPO3Hb YUCIIA CBOUX MOJOKUTENbHBIX, OTPULIATEIbHBIX
Y HEUTpaIbHBIX BHIOOPOB U

nepeaiTe 3TOT pe3yabTaT (AHOHUMHO) MPEnoAaBaTeNio.

4 CocTtaBbTe COIMOMETPHUYECKYIO TAaOJIMITY B ClIeayromien ¢popme:

B kaxmol cTpoke 3amuIluTe pe3ysbTaThl Il KaXJOro W3 CTYIIEHTOB,
yudactByromux B ornpoce. (Ilopsaok 3anucu — npou3BOJIBHBI. )

No o/ |+ - 0
1
2
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2 206 2O

Buu3y ykaxkute cyMMbI o cTosiOnaM. 3aTeM Haiiaute ooiryio cymmy (D))
5 Paccunraiite COUMOMETPUUYECKUE UHACKCHI:

a) u"nexc B3aumHoctu: G = Y (+)/ (3D)

0) uaaexc kouuukraocTH: V = (-)/(3Y)

B) uHjIeKC HerTpanbHocTH: N =) (0)/ (D))

PacueTHbIC pe3ynbTaThl OKPYTIUTE 10 TPEX 3HAYAMUX THPP.

6 Mcnonb3yiiTe HAy4YHO 00OCHOBAHHBIE TPAJAllii UH]IEKCOB:

a) g uHaekca G:

0,20 — 0,45 — B3auMOOTHOIIIEHHUS IIOXHE;

0,46 — 0,65 — B3aUMOOTHOIIICHUS YIOBICTBOPUTEIHHBIC,

0.66—0-85 — B3ammooTtHomeHus xopoiue; 0,86 — 1.00— B3auMooTHOIIIE-
HUS OYEHb XOPOIIINE;

0) st uHaekca V.

0-0,05 — KoH(DIUKTHOCTH MaJias;

0.06 — 0.18 — KOH(IUKTHOCTH CPEIHSIS;

0.19 - 0,25 — KOH(IUKTHOCTH OOJIBITIAS;

0,26 — 0,35 — KOH(IMKTHOCTH OYEHBb OOJIBIIIAS.

Cnenaiite BBIBOJ O CTETEHU CIJIOUEHHOCTH M CTENEHU KOH(JIUKTHOCTH Ba-
LIEN TPYIIIIHL.

BbiBoabl. B3aMOOTHOIIIEHUS B MaJIOM COILMAIIBHOM TpyNme SIBJIAIOTCS OJI-
HUM U3 BOKHEHIUX (DAKTOPOB (TMICHXOJIOTHYCCKUM WHTPEIUECHTOM), OMPEICITIO-
IIUX PE3YJIBTATHI €€ NCSITCIBHOCTH, TBOPUCCKUN TMOTCHITUAN, COCTOSIHUE 37]0POBbS
YJIEHOB Ipynmbl U T. 1. Mcrnonb3oBaHHEe MaTEMaTHKU (PacCMOTPEHHOW M OoJjiee
CJIO’)KHBIX METOJIMK) TTO3BOJIIET U3MEPUTh YPOBEHb ITUX B3auMoOTHoIIeHuH. [1o-
JOOHBIE METOJIUKH HCIIOJB3YIOTCS HE TOJBKO B HAYYHBIX HCCIICIOBAHUSAX, HO U B
MpaKkTUYecKor pabote mpu (HOPMUPOBAHUM CIIOPTUBHBIX KOMAaHJ, YKUITAXKEH KO-
pabJieil, TMarHOCTUKE CEMEHHBIX OTHOIIICHHUH | T. II.

KoHTpoJibHBIE BONIPOCHI

1 YUemy noymKHBI OBITH PAaBHBI CYMMBI TIO CTPOKaM COITMOMETPUYECKOMN Tao-
JINIIBI?

2 Kak o6mrasi cyMmMa BceX BRIOOPOB I'PYIIBI BRIPAXKAETCS YEPE3 YHCIIO
«I1.» YYaCTHHKOB ompoca?

3 Uemy paBHa cyMMa 3HAQUYE€HHMH BCEX IpeX COLUUOMETPUYECKUX HH-
JIEKCOB?

4 Kak MOXHO HWHTEPHPETUPOBATH 3aMETHBIC pa3IUuvsi B HHJEKCE
HEWUTPAJILHOCTU Y UCCIEAYEMBIX IPYIII?

5 MOHO 11 OXKUAaTh U3MEHEHUS PE3yJbTaTOB COLUUOMETPHUH IO Me-
pe 00ydeHHs CTyIEeHTOB B By3e (Hampumep, Ipu Nepexojie IPYIIbl ¢ Kypca
Ha Kypc)?
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IIpakTnyeckas padora Ne 2 MoaenupoBaHue rapMOHUM.

Teopernueckast 4acTb. [10 COBpeMEHHBIM HayYHBIM KOHUEMINSM, HBIHEIII-
HUuEe (POpMBbI MaTEpUAIbHON OpraHu3aluu (BKJIIOYAs dKUBBIE CTPYKTYPHI) SBISIOTCS
MPOJYKTaMH 3BOJIIOIMUA BCeneHHoM.
Bo3HUKHOBEHHE YeTOBEYECKOTO O0IIECTBa, pa3ymMa, KyJbTypbl U UX HBOJIIO-
MU TaKXKe€ C HEOOXOIMMOCTBIO BKJIIOYAIOT SBOJIONUI0O MaTepUAbHOIO MHpa
(mpuponsl). [ToaTomy B cucteMe mpUpOJIbI, OOIIECTBA, KYJIBTYPhI, ICHXUKA U pa-
3yMa JEHCTBYIOT €IMHBIC 3aKOHBI (XOTS U UMEIOTCS OCOOBIe 3aKOHOMEPHOCTH B
KaX0i 001acTh).
OoHMM W3 TAKUX YHHBEPCAIBHBIX 3aKOHOB, JABHO OTKPBITHIX YEJIOBEYE-
CTBOM, SIBJISIETCSA 3aKOH TapPMOHUH U KPACOTHL.
Xoxa padoThi:
[Tpumevanue. McxomHbIi YepTex BHIMOIHICTCS HA HEJIMHOBAHHOM JICTE OyMaru
NPEINOYTUTENHHO KBappaTHOi hopMmel (Harpumep. 200 x 200 mm).
1 Haueptute Ha nucte Oymaru NpSIMOYTOJBHUK C COOTHOIIECHUEM
CTOPOH, POPMUPYIOMIKMX HAUOOJIBIIIEE ICTETUUECKOE BOCIIPHUSITHE.
2 V3MepbTe MHUJUTMMETPOBOM JIMHEHKOM ero mupuHy a u JaauHy b (a
< D) u 3anummTe B MPOTOKOJ pabOTHI.
3 Haiiaure otHomieHHe a/ D ¢ TOYHOCTBIO 10 TpeX 3HAYAImuX udp,
3aMUIINATE €0 B MPOTOKOJ U COOOIIMUTE MOTYYEHHBIN pe3ynbTart.
4 Bce, nomy4eHHbIE TPYIIIONA pE3yIbTaThl, B COBOKYITHOCTH 3aMUIIUTE
B TETPab.
5 TlocTpoiiTe THCTOrpaMMy MOJYYEHHBIX pe3yibTaToB. B OonblINH-
CTBE CITy4yaeB OHH OKa3bIBaloTCA pacnpeaeneHHbiMu B nHTepBasne 0.3 — 0.9.
OOpaTuTe BHUMaHUE YTO, HECMOTPsI Ha pazHOOOpa3ue ICTETUUYECKUX BKY-
COB, B PaCHpPEACIICHUN PE3YIbTATOB MPOSABISAETCS ONPEICIICHHAs 3aKOHOMEPHOCT:
OHU IPYHIIMPYIOTCS B CPEAHEN YaCTH MHTEPBAJaA U PEKE BCTPEUYAIOTCS Y €r0 Kpaes.
[Io ocu opavHAT OTKJIAABIBAKOTCS YMCJIA CIIy4aeB, COOTBETCTBYIOLIMX HH-
TepBaJIaM X.

a2 e G Sh ow O W
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=%
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6 Ilpou3Benute mpocTeiine CTaTUCTUYECKHUE pacyueThl (MEepBbI ypOBEHb
MaTeMaTH3aI1H), OTIPECIIUB: a)CpeHee 3HaUCHHUE:
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E-: in;
n

rjie n — 00I1ee YUCIO Pe3yJIbTaToB.

PaccunraiiTe MaTeMaTH4ecKyl0 MOJIEb, UCXOMs M3 3aKOHOMEPHOCTEH, U3-
BECTHBIX Kak B jipeBHel ['pennu (o [Mudaropy — «3o050Tas nponopuusi»), Tak U B
snoxy Bo3poxnenus (110 Jieonapao aa BuH4m — «30510TOE CEUCHHEY).

a/ b =b/(a+ b)

Otcrona, myTeM penieHus ypaBHeHus, HaxonquMm — a/ b = 0,618

DTa 3aKOHOMEPHOCTh U3BECTHA B MATEMATUKE, KaK MPABUIIO JEICHUS OTPE3-
Ka «B CPEAHEM M KPATHEM OTHOIICHHUI.

CpaBHUTE cpefHEe 3HAYCHUE W3 OMBITHBIX JAHHBIX (X), a TaKXke KpailHue
3HaYCHUS (Xmjn, Xmax) € PACCUYMTAHHBIM 10 MOJIC)IN 3HaueHueM X. CrenanTe BBIBO-
JbI.

MareMatnyeckass MOJEIb «30JIOTOM MPONOPLHN», MOJYYHBINASl OIBITHOE
NOJITBEPXKJICHUE HA MPOTSHKEHUM MHOTHMX CTOJIETUH, XOPOIIO ONKCHIBAET OOBEK-
TUBHYIO 3aKOHOMEPHOCTh TapMOHHUH. B Hacrosmee BpeMs «30J0Tasi IPOINOPLIHSH
oOHapy>XeHa B CTPOECHUH MHOTUX MPUPOIHBIX 0OBEKTOB, B IICUXOJOTUU BOCIIPHS-
TUSL 1 HAXOJUT MIPUMEHEHNE B IPOU3BEICHUSIX UCKYCCTBA U MHOTHX JIpYrHX o0Jia-
CTSX.

KonTpoabHbIe BONIPOCHI:

1 Kak MOXHO CpaBHMBAaTh pPE3YyJbTaThl CTATUCTUYECKON OOpaOOTKU OIBIT-
HBIX JAHHBIX JUISl Pa3HbIX TPYMN CTYACHTOB M KAaKH€ BBIBOABI MOXKHO CIEaTh U3
3TOrO?

2 KakoBO 3HaUYE€HUE «30JI0TOM MPOIMOPLIUN» B TPUPOJAE, HAYKE U UCKYCCTBE?

3 YUro takoe uucna, win psia Gudonauun? Kak on koncrpyupyercs? Kak on
CBSI3aH C «30JI0TOM MPOMOPIIUEH»?

IpakTnueckas padora 3 UckakeHue BOCIPUATHS AeHCTBUTEILHOCTH

Teoperuueckasi yactb. Yxe ydeHbiM [[peBHeld ['pernuint ObIJI0O M3BECTHO O
TOM. UYTO «HEMOCPEACTBEHHOE» BOCIPHUATHE OKPYKAIOLIETO MHUPA MPOU3BOIUTCS
IIOCPEJICTBOM OpPraHOB YYBCTB M YTO 3TUMHU OpraHaM CBOWCTBEHHBI HMCKAKECHUS

BOCIIpUATHA.

[Inaton m3noxun 310 3HaHue B ¢opme ameropun «TeaTp TeHei», MPUBO-
JSIIEN K BBIBOJY O BO3MOKHOCTH HCTUHHOTO ITO3HAHUS JEUCTBUTENBHOCTH.
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B Hosoe Bpems npyroit ¢punocod WU. Kanr, ucxons us tex ke NpeanochlUIok,
cesiall MPOTUBOMOJIOKHBIA BBIBOJI, HAa3BaB JIEUCTBUTEIbHBIA MUDP «BELIBIO B CE-
oe».

Ha nanHoM 3aHSITHM CTaBUTCS LEeTb YOSIUTHCS B UCKAKEHUSIX BOCIIPUSTUS Ha
puMepe 3pUTEIHHOTO aHAIU3aTopa, o0ecreunBaromiero nepepadorky o6osee 90 %
uH(pOpMaIK, TOCTYNAIOIIEH YEI0BEKY 4Yepe3 BHEUIHUE OpraHbl UyBCTB, a TAKXKe
— B BO3MOXXHOCTH KOPPEKIIMU UCKAKEHUH MOCPEIACTBOM JOTOTHUTEIBHBIX METO-
JIOB MTO3HAHUS ¥ IPUEMOB UCIIPABJICHHUA.

Xox padoThI:

1 3apucyiite cxemy CTpPOEHUS 3pUTEIBHOIO aHaiu3aTopa (cM. puc.). OTBie-
KasiCh OT €T0 CTPYKTYPHO-(YHKIIMOHATIHHOTO €TMHCTBA, BBIACIIUTE TPH 3BEHA!

| dusnyeckoe

Il ®usnonoruyeckoe

Il TIcuxonoruyeckoe

PU3H0JI0THYeCKHE HCKAKEHNS.

a) OnbIT «lleprnieHauKysp».

1 Hapucyiite ykazanHyto (urypy Ha ria3, oOUBasiCh paBeHCTBA JJIMH BEp-
TUKQJIBHOM M TOPU30HTANBHOW JIMHUM, OMBIT JIy4dllle BBIMOJIHUTH HAa HEJIMHOBAH-
Hoit Oymare pazmepom 100 x 100 MM OpUEHTUPOBOYHO.

2 U3mepbTe NUHEWKOW UIMHY M IMIUPUHY (PUTYpHI (MOKHO OKpPYTIUTH pe-
3yJAbTaThl 0 1MM) U 3aMUIIATE B TETPA/b.

3 3anuiuTe B MPOTOKOJ BBIBOJA 00 MCKAKEHHM BOCIPHUSITHUS COOTHOILLEHUS
JUIMH BEPTUKAJIbHBIX U TOPU3OHTAIBHBIX JUHUN. [[puunHON sIBNIIETCS HECOBIAie-
HUE YTJI0B PACKPBITHUS MOJISI 3pEHMSI 10 BEPTUKAIN U TOPU3OHTAIIH.

0) OnbiT «KBagpars»

JIBa KBajpara OJMHAKOBBIX Pa3MEPOB 3apPHCOBBIBAIOTCS Ha KOHTPACTHOM
¢done, pazmepbl CTOPOH KBazpaToB 15 wmm 20 M.
CnenaiiTe BBIBOJ M 3aITUIINTE B TIPOTOKOJ.
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[Tpuunny > dexra, HA3BAaHHOTO «HPPAAUAHECH», TPEBHUE TPEKH YCMaTPH-
BAJIU B «HEMNPAaBWIbHOM OIIYNBIBAHUM» BBIXOASIIMMU W3 IJa3a JiydyaMu-
IIyaJIbI[aMU CBETJIBIX TPEAMETOB.

TepMUH COBPEMEHHOM HAyKOM COXpPAHEH, OJIHAKO B JIEMCTBUTEIBLHOCTH
MPUYUHON UppaJHALMK JJI1 CBETIBIX 0OBEKTOB SIBIIAECTCA Nepenaya (pusnosiornye-
CKOTO BO30YXJICHHS C OCBEIICHHBIX YYaCTKOB CETUATKH Ha COCEIHHUE, HE OCBE-
HICHHBIE CAMUM U300paKEHUEM YUACTKH.

Ilcuxosiornyeckne HCKAKEHHU.

PaccmoTpuTe NMCHUXOJIOTHYECKUE UCKAKEHUS, SIBISIOIIMECS CaMbIMH MHOTO-
YUCJIEHHBIMU U Han0O0JIee BHIPAXKEHHBIMU U3 BCEX.

a) «OTBepcTUE B JIATOHWY.

N3 teTpaaHoro nmMcrta CBEpHYTh TPYOKY, MPUCTABUTH BIUIOTHYIO K MPABOMY
rna3y. JIeBylo pyKy packphITh JaJ0HBIO K c€0€ M MPUCTABUTh K JaTbHEMY KOHILY
TpyOKH, CMOTPUTE Ha JIaJIOHb JIEBBIM TJ1a30M. BBISIBUTE MOTYUUBIIYIOCS WILTIO3HUIO
Y 3aIUIINTE PE3YIbTAT B TETPAIb.

[IprunHON MILTIO3UH ABISETCA «HETaTUBHAS FAJUTIOLMHALUS) — IICUXOJIOTH-
YEeCKOE MCKIIOYEHUE U3 3PUTEIILHOTO 00pa3za n300pakeHUs YacTH JIaJJOHH, HaKJIa-
JIBIBAIOIIETOCS Ha «IIPO3PAavyHOE» TOJIe 3pEHUsI B TPYOKe.

0) «Konebromascsy KHUTa U «KOJICOTIOIUICT» KyO

ng

3apucyiite  n300paxeH- Hble (PUTYypbl U BBISIC-
HUTE XapaKTep UILTIO3UU.

Bropas ¢urypa Taxxke HazbiBaetcs «Kyo Hekkepa» (o ©MeHH y4eHOro).

B) «IIpsIMOYrOJILHUKH CO CTpeJIKaMm.

o —1

\

O6a mpsiMOYTOJIbHHKA UMEIOT OJMHAKOBBIE pa3Mmepsl, Hampumep, 10 x 20
MM. OT™MeTbTe 3h(PEeKT, OOBICHUTE €10 U 3aMHIINUTE BHIBOJ B OTUET.
r) onbIT «["ayccuanay.
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[Tocne mocTpoeHUs] KOJOKOJIOOOpa3HOM KPHUBOW C JJIMHHBIMH HUKHUMH
«ycaMm» mpoBeauTe Ha ria3 cekyuryro MN tak, 4ToObl ee njuHa cocTaBiisia Mo-
noBuHy AB. M3MepbTe TUHEHNKON NEUCTBUTENBHBIE pa3Mephl U 3aMUIIUTE B TET-
panb, cnenaiTe BbIBOA. Mito3ust 0OBSACHSAETCS MBICICHHBIM HEYYETOM KOHIIOB
«YyCOB» y OCHOBaHUs KpuBouHelHou Tparnennun AMNB.

1) onbIT « Tparnenumy.

1440

Hapucyiite 5—6 OaMHaKOBBIX Tpaneuuid B yKa3aHHOM B3aMMOPACIIOIOKE-
HuM. PazMepsl ocHOBaHMi Tparnenuil ynoo6Ho B3aTh 10 1 20 MM, paccTosiHUE MEX-
Iy OCHOBaHUSMHU — 10 MM, a paccTOsTHUE MEXAY TpaleLUsIMU — 5 MM.

OOBsiCHUTE NOTYYEHHYIO WIUIIO3UIO, MONBITAUTECH JaTh €l O0OBsICHEHHE.

4 CUTYAIIUOHHBIE 3ATAYAN

IIpo0sieMHBIe 3aJaHUA U 321a4H

1 IIym mopckoii pakoBuHbl. [loueMy, Korga Mbel MPUKIAABIBAEM K yXYy pa-
KOBUHY, HAM CJIBIIIUATCS «IIYM MOPSI»?

2 T'onmoc pa3zouBaeT Ookayibl. OnepHbINA MeBel] COCOOeH pa3OuTh OOJBIION
BUHHBIM OOKaJl, ClIeB OY€Hb TPOMKO ONPEACIICHHYIO BBICOKYIO HOTY. [louemy pas-
OMBaEeTCs CTEKJIO U MOYEMY JJIS 3TOTrO JIOJKHA OBbITh creTa ompenenéHHas HoTa?
[Touemy »Ta HOTa MOJDKHA 3BYydYaTh HECKOJIBKO CEKYHJ, MPEXJE YeM pPa3o0bheTcs
Ookan?

3 Korna camon€r mpeojioyieBaeT 3ByKOBOM O6apbep. UTo sSBISETCS IPUUUHON
IPOMOBOTO y/apa, KOTOPbIE MPOU3BOMASIT CBEPX3BYKOBbIE camoi€Thl? Bo3HMKaeT
JU 3TOT «TPOM» TOJIBKO B TOT MOMEHT, KOTJIa CaMOJIET MPEOJI0JIEBAECT 3BYKOBOM
Oapbep? 3aBUCHUT JIU OH OT IIymMa aBurateneit? MHorma Mbpl CIOBINIUM HE OJHH
yaap, a na noapsan. [Touemy? 3aBUCHT JIn «rpoM» OT BbICOTHI moJiéra? Kak cka-
3bIBaETCSA Ha ATOM 3(PdeKTe pexum moyiéra caMojéra: HaOUpaeT Ju OH BBICOTY,
TepseT €€ unu aenaetr pa3Bopot? Ilpu ogHUX yCIOBHUSIX CaMOJIET MPOU3BOIUT
«CBEPXIPOM» — OCOOCHHO CHJIBHYIO YIapHYIO0 BoJIHY. Ilpu apyrux — yaap BO3HH-
KaeT, HO HE JOXOJHUT JIO0 MOBEPXHOCTU 3eMJIu. Kak 3T0 OBSICHUTH?

4 TloBepHyTh K ocTaHOBUTHCA? Tlopoil OT 3aHATUS (HUBUKON MOXKET 3aBU-
ceTh Bamia Xu3Hb. IIpencraBere cebe, YTO aBTOMOOWIIb 3a PyJieM, KOTOPOTO BbI
CUIUTE, €T MPSAMO Ha KHUPIHUYHYIO CTE€HY, KOTOpas HaxXxOoJuTcs B KoHie T-
o0Opa3zHoro nepekpéctka. UYro nenats?
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TopMO3UTh M30 BCEX CHJI, HE JOMYCKas 3aHOCA, CTapasCh PYJUTh MPAMO?
[loBopaunBaTh Ha MOJHOW CKOPOCTH WJIM BBIPYJMBaTh B OOK, TOPMO3s MO Mepe
BO3MOXXHOCTH? PaccMoTpuM 3agady mnociefoBarenbHo. JlJisi Hadana mpeanono-
’KHM, YTO BbI yCIIEE€TE BOBPEMSI, €CIIU OyJIeTe TOPMO3UTh, HE CBOpaunBas. byner nu
MIPU 3TOM MOBOPOT CTOJIb ke Oe3omacHbIM? [Ipexae Bcero, KOHEUHO, CIEYEeT pac-
CMOTPETh WICAIBHBIN CIy4ail. 3aTEM MOYKHO Y4E€CTh BO3MOXHOCTBH 3aHOCOB, pa3-
JIMYUE B CIICTUICHUU C JOPOToi epeaHUX U 3aTHUX KOJIEC, «yCTATIOCTh» TOPMO30B.
A 4TO eciii TOpMOKE€HHE Ha mpsiMoi He cnacéT Bac? CTOUT JU TOT/Aa CTapaThCs
MMOBEPHYTh, UJIM MOXET OBITb, CMUPUTLCS C TParm4eckol Hem3z0eHOCThI0? [Ipy-
rol BapuaHT aHAJOTMYHOW CHUTYallUH: MEepe] BaMHU Ha JIOpore OOJIBIION MpeaMeT.
Urto myurie caenaTh: OCTAHOBUTHCS MIIM MOMBITAThCs ero oobexaTh? Koneuno, BcE
3aBUCUT OT pa3MepoB mpeamera. He ngaBaiiTe mocnemHbix oTBETOB. IlycTh BB U
OTIBITHBIN BOJWTEIb, HO MHTYULIMS TTOPOM MOKET MOJABECTH, a BE/Ib JIEJIO KacaeTcs
BallICH »KU3HU.

5 Monotku. KakumM MOJIOTKOM — JIETKUM WM TSDKEIBIM — JOJDKEH MOJIB30-
BaThCSl CKYJBNOTOP Il paboThl ¢ J07d0TOM? Kakum MOJIOTKOM Jiydile 3a0uBaTh
reo3au? Korna ynpyruii yaap (¢ ornayeit MOJIOTKa) BBITOAHEE HEYIIPYTOro?

6 «Bec BpemMeHM». 3aBUCHUT JM BEC MECOYHBIX YACOB OT TOr0, TEYET B HUX
recok Ji HeT? He momKHBI 11 Yackl BECUTh MEHBIIIE, KOTJIa YacTh Iecka CBOOOIHO
nmajgaet?

7. ABTOMOOMIIBHBIC IIMHBI O0€3 TpoTeKkTopa. Ecnu BaM mpencraBuiach BO3-
MOYXHOCTb BBIOMPATh MEXTY HOPMAIBHBIMU M HTUPOKUMH ITUHAMH 0€3 MPOTEKTO-
pa, TO Kakue BBl ObI IPEANOYIN B IJIAaHE TOPMOKEHUA? Bo BpeMsi TOHOK CepUITHBIX
aBTOMOOMJICH Ha WX 3aJHUE KOJEca YacTO HAJICBAIOT MIMPOKHE IITMHBI O€3 MPOTEeK-
topa. [louemy?

8 Illunabl Oombiioro auamerpa. byaeT imu aBTOMOOWIIL JBUTATHCS OBICTpEe,
€CJIM TIOCTaBUTh Ha KoJieca IIMHBI 00JIBIIOro Auamerpa’?

9 «baunb» Ha Boje. Kak 00BSICHUTH CKauku KamHs 1o Bojae? Eciau 6pocuth
KaMeHb TaK, 4TOObl OH MOJMPHITMBAJ HA BIAXXHOM, CJICKABIIEMCS MECKEe, TO MpHU
OTCKOKaX OH OCTaBUT Ha ITecKe ciieq]. MOKHO 3aMETHTh, UTO CHavajga KaMeHb OT-
CKAKMBAaET Ha HEOOJIBIIIOE PACCTOSIHUE, MOPSIIKA HECKOJBKUX CAHTUMETPOB, TOTOM
€ro «IPbDKOK» YBEIUYMUBACTCA MPUMEPHO 10 METpa, 3aT€M OISATh HEOOJBIION
CKa4YOK — U TaK MOKa KaMeHb He ocTaHoBUTCA. [Touemy 3T0 mpoucxoaut? Bo Bpe-
Ms BTOPOW MHUPOBOW BOWHBI aHTJIMYAaHE WCIOJIB30BAIH A(D(PEKT MPHITAIOIIETO MO
BOJIC KaMHS MPU OOMOEKKE HEMETIKUX TIOTHH.
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OdeHb TPYAHO MOMACTh C BO3AyXa B IJIOTMHY, OCOOEHHO TIOJI OTHEM 3€HHU-
ToK. M Torna Obiia co3mana 6oMOa MUIUHAPUIECKONW (HOPMBI, TMHON TOpsaAKa 5
dbyTtoB (1,5 M) U 4yTh MEHbIIIE B IUAMETPE), KOTOPYIO Tepes; OpachkiIBaHHEM pac-
Kpy4uuBaiu B 00MOOBOM OTCEKe camoieTa 10 ckopoctu ipuMepHo 500 06/MuH.

Korma takas 6om6a yaapsiack 00 BOAy, OHa HauMHaa MOANPHITUBATh, KaK
OpoIIeHHBIH O BOJE KaMEHb, MU HEMPEPHIBHO YKOPAUYMBAIOUIUMHUCA CKAYKaAMH
«mo0upanack» K mioTuHe. TaMm BelieICTBUE BpallleHHsl 00MOa HE OTCKaKuBajia OT
IJIOTUHBI, 4 HAYMHAIA KaTUThCS MO €€ OCHOBAHUIO B TIIyOMHY; puMepHO B 10 M
I0J1 BOJIOM cpabaThIBaj B3pbIBATENb, KOTOPBIA ObUT CHA0XKEH JaTYMKOM THIPOCTa-
TUYECKOTO AaBieHusa. Tak Osectsiie Obuta perieHa 3ajadya 00eCneYuTh MPUIICIThb-
HOE MOIaJJaHue MATUTOHHOW OOMOBI C TOUHOCTBIO A0 HECKOJIBKHUX (DYTOB.

10 bopsba n3tog0. Korga mpu 60pn0e A3100 MPOTUBHUK OpocaeT Bac Ha
KOBEp, Bbl MOYKETE€ CMATYUTH MaJEHUE, €CIM BOBPEMS YJapUTE PYKOU MO KOBDPY.
[Touemy? Bo3moxkHO, Takoe olrynieHne 00yCIOBIEHO CAMOBHYIIIEHUEM; HO TaKOH
3 eKT TeHUCTBUTEILHO €CTh.

11 Dposust peunbix 6eperos. [louemy y pex CeBepHOTO MoTyIIapus MpaBbii
Oeper moaBepraeTcs B CpeTHEM OOJIbIISH dPO31HU, YEM JICBBIN ?

12 Cpounoe BcruibITHE. JIOMMyCTHM, BHI IIJIaBa€Te C aKBAJIAHTOM Ha OOJIBIIION
riyoune (ckaxem, okosio 30 M) 1 BaM HE0OXOIMMO CPOYHO TOJIHATHCS Ha TTOBEPX-
HOCTb. B 6amioHe Bo3yxa TOJBKO Ha OJWH BJIOX, HO €0 JIOJDKHO XBaTUTh HA BECh
noabeM, MHaue Bbl moruOHere. Kak Bbl craHeTe BCIUbIBaTh? (DTO OTHIOAL HE
aKaJIEeMUYECKUM BOMPOC: AKHUMAXU TOJBOJHBIX JIOJOK OTpadaThIBAIOT TaKoe
BCIUIBITHE HA TpeHUpoBKax.) CienyeT M BaM BBIJbIXaTh BO3yX MO MEPE BCILIbI-
THS WK HYKHO CTapaThes yaepkaTh ero? Bo3MoxkHO, Ha MepBbIid B3IV 3TO MO-
Ka)XXETCSl CTPaHHBIM, HO TEeM HE MEHEE BO3/yX HYXKHO BBIJJOXHYTbh, HHAUYE BbI MPO-
najgu. HeomnbITHRIE aKBaJIaHTHUCTHI, CIIY4aeTCsl, MOTMOAI0T BO BpEeMsI TPEHHUPOBOK B
OacceilHe IMEHHO M3-3a TOTO, YTO MPH OBICTPOM BCIUIBITHH HA MOBEPXHOCTH BO-
BpeMs HE BBIIBIXAaIOT BO3ayX. [loduemy? YcTaHOBIIEHO, YTO Halla MOTPEOHOCTH
clenaTh OYEpEeIHOW BJOX OMPEACISIETCS HE KOJIMYECTBOM YIJIEKHUCIOTO raza B
JIETKUX, a €0 MapIrabHBIM JaBjieHueM. [103ToMy cauTaeTcs, YTO pU BCILUIBITUN
HanboJiee OMACHBIM, KPUTUUECKHI, MOMEHT HACTyNaeT HE y MOBEPXHOCTH, a Ha
HekoTopo riayomHe. Korga e BBl MPOXOAUTE KPUTHYECKYIO TOUKY, Balia TO-
TPeOHOCTh COBEPIINTH BAOX yMeHblaercs. [louemy? KakoBa sTa kputHueckas
riyouna? Kak ObIcTpo cienyeT BCIUIBIBATh HA MOBEPXHOCTH? UTO CiiyduTcs, eciu
BbI BCIUIBIBAETE CIUIIKOM OBICTPO?
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13 Menununckuii Tepmomerp. Korjma Bbl U3MepsieTe TeMIieparypy, TEIUIO
BAaILIETO TEJa 3aCTaBIISIET PTYTh B I'PalyCHUKE pacmupsaTbes. [loueMy cyxeHue B
KamWJUIsipe He JaeT ynacTh CTOJOMKY PTYTHU MOCJE TOTO, KaK Bl U3MEPUITU TEMIIe-
patypy? Benp mpu pacmmpeHun pTyTh MPONUIA Yepe3 3TO cykeHue. [louemy ke
OHa HE POXOAUT Yepe3 HEro, KOrjaa CXUMAETCs?

(ITomymaiiTe eie HaJl TeM, TOYEMY U3MEPEHUE TEMIIEPATypPbl TEPMOMETPOM
MPOJIOJIKAETCA TOBOJIBHO JOJITO — OKOJIO 10 MHH, a «CTPSIXHYTh» TEPMOMETP MOXK-
HO NPaKTUYECKH Cpasy e Iocie u3MepeHus temneparypsl. [louemy nokazanue
TEPMOMETPAa HAa MTHOBEHHE YMEHBIIAETCS, €CIM TEPMOMETP CYHYTh B TOPSUYIO
Boay? He neperpeBaiite TepMOMETp, NHAYE OH JIOITHET. )

14 3amep3anue XOJOAHOM M TrOpsA4Yer BOAbL. B XONMOMHBIX CTpaHax, TakuXx,
kak Kanana wim Mcnanaus, Xopomo U3BECTHO, YTO TOpsiyasl BOJia, BHICTaBJICHHAs
B MOpO3 Ha YJUIy, 3aMEp3acT CKOpee, 4eM XOJIoAHasA. BO3MOXKHO, BaM 3TO TOKa-
KETCs B3I0POM, OJIHAKO 3TO OTHIO/Ib HE 0aOyIIKMHBI cka3ku: fgaxke dparncuc bak-
OH B CBOE BpeMs OTMeual JaHHbIN (aKT.

HanosnHuTe HECKOJIBKO COCYJIOB pa3InYHON (POPMBI TEIION U XOJIOJHOU BO-
JIOM U TIOCTAaBbTE UX B MOPO3HBIA J€Hb 32 OKHO WJIM B MOPO3HIIKY XOJIOJUIBHUKA.
W He ynupnsiiTech, eciu B KaKOM-HHOY/b U3 COCYIOB TEIUIasl BOJa 3aMEp3HET
paHbllle, YeEM XOJIO/IHAs, MIOMBITAUTECh OOBSICHUTD, TOUEMY ?

15 Kakoit nén ensar Ha Ceepe? Kutenu CeBepa 3HAIOT, UTO CBEXKE3aMep3-
IIUHA MOPCKOM JIENT CIMIIKOM COJICHBIM, YTOOBI pacTaruiMBaTh €ro Ha BOMY; IJIs
ATOM LIEJM XOPOII TOJIBKO CTaphiil, MHOTOJIETHUM €A, Ha cBOeM KM3HEHHOM OIIbI-
T€ OHU YOeOWIHCh TAaK)KE B TOM, YTO OMPECHEHHE BOABI YCKOPSETCSA, €CIIU JIbIUHY
BBITAIIUTH U3 MOps HAa Oeper. OCOOEHHO 3TO 3aMETHO B TEIUIBIE CE30HBI — BECHOU
u netoM. [louemy con€HocTh 3amep3uIell BOABI YMEHBIIAETCS CO BPEMEHEM H I10-
YeMy OHAa YMEHBIIAETCSI CKOpee B TEIUIbIE MECALbI, KOIr/a, Ka3auoch Obl, BCIed-
cTBUE 0oJiee CHJIBHOTO MCIAapeHMs] KOHLEHTpPAalus COJU B BOJE JIOJDKHA BO3pac-
TaTh?

16 Camas Bbicokas ropa. [louemy Ha 3emie HET rop, CKa)XeM, B IECATh pa3
Beitie DBepecta? (Bepmmnua Hukxe Ommmnuka Ha Mapce Bbie OBepecta 6omee
yeM BBo€). OT uero 3aBUCUT NpeAeIbHAs BbICOTA TOPHBIX BEPIINH, U KaKOBa OHA?

17 Kamnm, toisinnymye Ha ropsiueid ckoBopoake. Eciau OpbI3HYTh BOJION Ha
rOpsYYyI0 CyXyI0 CKOBOPOJKY, TO HAa HEM KaIlJId HAYHYT NpbIrath U misicats. [loue-
My Boaa He ucrnapsercs cpasy? [louemy kamnmm nBuxyrtes? Kak 370 HU ynuBH-
TEJIbHO, HO KAIIM UCHapsIOTCsl ObICTpEe, €clii CKOBOPOJKAa MeHee ropsiyas. [loue-
My? PaccMOTpUTEe BHMMATENIbHO MPBITAIONIYI0 KaIlullo, U Bbl 3aMETUTE, YTO OHA
MPUHUMAET caMble pazHooOpasHbie popmbl. B nelicTBUTENEHOCTH Karlisi BAOPUPY-
€T, HO TJIa3 HE B COCTOSIHUU YCIIEJIUTD 32 CTOJb OBICTPBIM JBUKEHUEM, TOITOMY BBI
BUJIUTE KAKYIO-TO «ycpeaHEeHHYI0» (hopmy. UTOOBI YBUIETh OTAEIBHOE COCTOSTHUE
KaIlJIi, MPHUIETCS MOJIb30BATHCS CTPOOOCKOIIOM HIIM MPUMEHUTh CKOPOCTHYIO KH-
HOoCcheMKy. [louemy kammu BUOpupyror?

18 AmtomunueBas ¢oinbra Ajig XpaHeHHs] TUIIA. Y OOBIYHOM MHILEBOM
¢donbru onHa cropoHa Onecrtamas, a Apyras — maroBasi. Kakas U3 cTOpoH 10JKHA
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ObITh HapyXHOU, Korjga B (OJIBIY 3aBOPAYMBAIOT MPOAYKTHI, HAIPUMEP KapTo-
(enb, koTopeIi cobuparorcs neub? Kakas ctopoHa ¢onbru gomkHa ObITH CHapy-
KU, €CJIM NMPOAYKTHI IIPpEAHA3HAYEHBI I 3aMopaxuBaHua? CyllecTBEeHHaA JIM dTa
pazHuma?

19 [TaxTepckas namna I3Bu. IllaxTepckas namna ¢ OTKPBITBIM OTHEM OYEHb
OlacHa, €CIM B KaKMX-TO y4acTKax IOJ 3eMJIEH BCTpedaeTcs IOprouyui ras. OTy
OIAaCHOCTb, OJHAKO, MOXHO YCTPAaHMTb, €CIU OKPYXKUTh JaMIly CO BCEX CTOPOH
MEJIKOW METAJUINYECKON CeTKOM. Takol 3KpaH, KOHEYHO, HE MPEISITCTBYET IIOIa-
JAHUIO TOPIOYEro ra3a BHYTPh JaMIIbl, HO TEM HE MEHEE OH MpPEeJOTBpPAIIACT
B3pbIB. Kakum oOpazom?

20 Yaunku B yae. [louemy, koraa Bl pa3MelINBAaEeTe 4Yail, YaUHKH cOOUpa-
10TCS B LIeHTpe Yawku? [1o-BuaumMomy, 370 MOKHO ObLIIO Obl OOBSICHUTH JEHCTBH-
€M LIEHTPOOEKHOM CHUJIbI, HO BEllb B IIeHTpU(yre OoJiee TKENIbIe TPeAMETHI yaa-
JAI0TCA OT ocu BpamieHus. Kak ke OOBSCHUTH CTOJb 3araJioyHOE IOBEACHUE
YanHOK?

21 lN'omy6oe ne6o. Borpoc «mouemy HeOO0 rory06oe?» cMeno MOKHO OTHECTH
K pa3psy caMbIX CTaHIAPTHBIX (PU3NYECKUX BOMPOCOB. PU3UKU OOBIYHO OTMAXHU-
BAlOTCS OT HEro, 0OpMoYa YTO-TO HAcCUET pa3JieeBCKOro paccesHuss. Ho »ToT Bo-
pOC, HECOMHEHHO, 3acily’)KUBaeT OoJbliero BHuManus. Kakasi, k nmpumepy, 4acThb
HeOa oKkpallleHa B HamOoJjee spKUil rosyOoil IBET; MoYeMy He Bce HeOO HMMeeT
OJIMHAKOBBIA OTTEHOK? J[eMCTBUTENBHO JIU I[BET JHEBHOrO HeOa COOTBETCTBYET
npeackasbiBaeMoMy Teopueid Panes? [louemy HOuHOEe HEOO MpPH MOJHOM JIyHE HE
ObiBaeT ronyObiM? Ha ueM paccewBaeTCsi COJTHEUHBIA CBET, CO3/aBasi royOyro
OKpacKy gHeBHOro He0a? bwuio u Ob1 HEOO CTOJb Ke roayObIM, €Ci Obl YaCTH-
1bl, HA KOTOPBIX MPOUCXOAUT PACCESIHUE, UMETN Obl MHOTO OOJIBILIME UM MHOTO
MeHblIne pa3mepbl? [louemy, HakoHell, HeO0 Ha Mapce rony0oe TOJIbKO B Ipejie-
JaX HECKOJIBKMX I'PaJlyCOB HaJl TOPU30HTOM, OCTaJIbHAs K€ €ro 4acTh YepHas?

22 OnuH BO3OYUIHBIA IIApUK HaAyBaeT Apyrou. Hamyite nBa BO3IYIIHBIX
IIapuKa OJMH 4yTh OOJbIlIE APYroro, U COEIMHUTE MX MEXAy cOO0OW KOPOTKOU
TpyOxoiil. Kak moBenyt cebs mapuku? byner au MEHbLINH IIapUK HaXyBaThCs 3a
cu€t Gospiiero? MHTyuIus, BO3MOKHO, MMOACKA3bIBAET BaM UMEHHO 3TO, OJHAKO B
JIEHUCTBUTENFHOCTH MPOUCXOAUT OOpaTHOE: MEHBUIMM IIapUK YMEHbIIaeTcs, a
0osbiuit — yBenuuuBaercs. [louemy? AHaJOrHUHYIO KapTUHY MOXKHO HaOJI0/1aTh
Y Ha MBUIBHBIX ITy3bIPSIX.

e
N
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5 TEMATHKA MYJbTUMEJIUVHBIX MPE3EHTALIUN

Tema «EcTecTBeHHOHAYYHAs] M TYMAHUTAPHAA KYJbTYPbI»

1 EcTeCTBEHHOHAYYHBIE U TYMaHUTAPHBIE KYJIbTYpPHI.

2 Dpomonus KyabTypsl. [IyTh K €AMHON KyJIbTYypE.

3 Poisib ryMaHUTapHOU KYJIBTYPBI B CTAHOBJICHUH JINYHOCTH YEIOBEKA.

4 ®opMHpPOBAHUE TYXOBHOMW KU3HU YEIIOBEKA.

5 Kparkasg ucropus €CTeCTBO3HAHMSA: LIYMEpPCKas LUBWIN3ALUA, IEPBBIC
[1aru HayKH.

6 YHuBepcaabHbIE TEOPUU ECTECTBO3HAHUS.

7 MeTonosorusi COBpEMEHHOTO €CTeCTBO3HAHUSA. OCHOBHBIE METObI HAy4-
HOTO TO3HAHUSA: OOIIETOTHMYECKHE, SMIMPUYECKHE, TEOPETHYECKHE, HCTOpHYE-
CKHE.

Tema «CucTeMHBII MOAX0X B €CTECTBOZHAHUN»

1 [opsinok u OecropsI0K B IPUPOJIE, SHTPOIUS, XaocC.

2 Opranuzanus Onocepbl 1 KOCMUYECKasi TEHJEHIUS K Xaocy.

3 OHTponusi Kak OJAHO M3 CBOMCTB CTPYKTYpPHUPOBAaHHOI'O MaTEPHAIBHOIO
MUpa.

4 OTKpBITBIE CUCTEMBI B IPUPOJIE€ U OOIIECTBE.

5 IluHaMUYEeCKHE U CTaTUCTUYECKHE 3aKOHOMEPHOCTH B IPUPOJE.

6 CuHepreTvka KaKk HOBO€ HAy4HOE HANpPaBJICHUE B UCCIEAOBAHUMN TMHAMMU-
yecKux cucTteM. OCHOBHBIE IOJIOKEHUS U NMPUMEHEHUE K PA3IMYHBIM CHCTEMaM
(bu3MYeCKUM, XUMUYECKUM, OUOJIOTUUECKUM).

7 3aKOHOMEPHOCTH CAMOOPTraHU3aLUH.

8 YHMBEpCaldbHbBI HBOJIOLNMOHU3M KaK OCHOBOW INPHUHIMI COBPEMEHHOU
HAay4YHOM KapTHUHBI MUpA.

Tema «Puznyeckasi KAPpTUHA MUPa»

1 Pa3ButHe npeACTaBICHHUI O BEIIECTBE B pPAMKaxX KIIACCUYECKOM HAYyYHOU
kaptunbl mupa (XVII-XIX BB).

2 JINCKPETHOCTh U KOHTUHYAJIbHOCTh B HEKUBOU M )KMBOM IIPUPOJIE.

3 ®dyHnaMeHTalbHbIE B3aMMOACHCTBHS Ha PA3IUYHBIX 3Tarax 3BOJIOLUHU
Bcenennoit.

4 Cummetpusi. OCHOBHBIE 3aKOHbI CUMMETpUU. CHUMMETpUsi B HEXKUBOU U
JKUBOW TIPUPOJIE.

5 IIpyHUMI CUMMETPUH U 3aKOHBI COXPAHEHHUS.

6 CuMMeTpHs IPOCTPAHCTBA U BPEMEHH.

7 IlpoctpanctBo U Bpems. KauectBeHHOe MHOrooOpasue Gpopm mpocTpaH-
CTBA U BPEMEHU.

8 CTO (cneuunanpHasi TEOpUst OTHOCUTEIILHOCTH).

9 I'paButanms u npoctpancTBo u Bpems. OTO (oOmiast Teopusi OTHOCUTENb-
HOCTH).

10 IMpuuuHHBIE CBSA3M B MpUpoAe U odiiecTBe. KoHuenus nerepMuamn3ma.
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11 IIpuHIMIT NPUYMHHOCTA KaK OJWH W3 (PYHIAMEHTAIBHBIX (PU3HUECKHX
3aKOHOB.

12 JlannacoBCKui U BEPOSATHOCTHBIN JETEPMUHHU3M, CXOJICTBO M pa3InvHeE.

13. KocMu4eckue UKIbl 1 PUTMBI.

Tema «XumMnyeckass KaApTUHA MUPA»

1 CtpoeHue aTroma — COBpEMEHHBIE MTPEACTABICHUS U UCTOPHS U3YUEHUS.

2 DneKTpoHHbIE KOHPUTypauu aToMOB. OCHOBHBIE aTOMHBIE TTPOIIECCHI KaK
pe3yNbTaT MEPEX0/1a ANEKTPOHOB MEKY JIEKTPOHHBIMU COCTOSIHUSIMU.

3 Ileppoanvecknii 3aKOH U MEPUOJNYECKAs CUCTEMA XUMUYECKUX JJIEMEH-
ToB. M30TOMBI U N300apHI.

4 TIpoucxX0oXKIeHUE XUMUUECKUX IJIEMEHTOB (3BE3/IHBIA HYKJICOCUHTE3).

5 CpaBHUTENBHOE COIAEPKAHUE OTIEIBHBIX XMMHUYECKUX JJIEMEHTOB B pa3-
JMYHBIX IPUPOJHBIX CHUCTEMax (3eMHasi Kopa, Boga Muposoro OkeaHa, atMocde-
pa, OpraHu3M 4eJIOBEKa).

6 Xumus noauMepoB. Peakiuy nosmMepusanuy U MOJIMKOHACHCALIUH.

7 XuMHSl 3KCTpEMalbHbIX COCTOSHUHM (IUIa3MOXUMHUS, paJUallMOHHAs XHU-
MUSl, XUMUS BBICOKUX HEPIUid, JaBICHUN U TEMIIEPATYD).

8 DBOIIOLMOHHAS] XUMMUSL.

Tema «buosornyeckass KApTUHA MUPA»

1 MosneKynsipHbIE OCHOBBI KU3HH.

2 HenapBUHOBCKHUE TUIIOTE3bI OMOJOTMYECKOM IBOJIIOIUH.

3 AnanTanuu u apoMop@o3bl, UX 3HAYEHHUE JIJIS1 SBOJTIOLINH.

4 MeToabl UCCIIEIOBAHUS DBOJIOIINU.

5 T'eHeTHKa W DBOJIIOLHMS: CBOWCTBA T'€HETUYECKOTO MaTepualia, BUIbBI W3-
MEHYUBOCTH.

6 Mytamuu: cBoiicTBa u kiaccuduxamus. Hacinencrsennsie 3a001eBaHusl.

7 I'enHO-MOUUIIUPOBAHHBIE OPTAHU3MBI.

8 DaKTOPBI IBOJIIOLIMU COBPEMEHHOTO YEJIOBEKA

9 Dxocuctemsbl: Kinaccuukaims, olmas CTPyKTypa, TpohUdecKue Ieru,
MMpaMUbl BEIIECTBA U SHEPTUU.

10 buoTnveckrue OTHOIICHHWS B JKOCHCTeMax (HEHTpamu3M, CUMOMOTHYE-
CKHE, aHTHOMOTHYECKHE).

11 DxocucTemMbl: MEXaHU3Mbl YCTOMYUBOCTH U OCOOCHHOCTH HBOJIIOIUH.

12 BunoBoe pa3HoOOpa3ue — OCHOBA OpraHU3alllud U YCTOMYUBOCTH DKOCH-
creM. [IpoGiiema ymMeHbIIIEHHUS] BUOBOTO Pa3HOOOpasusl.

13 BausiHue xocMuueckux (akTopoB Ha Omochepy (paauanvoHHbI (OH,
MarHuTHoe mnose, (poHoBoe uznyudenue). CoaHeuHO-3eMHbIEe CBSI3U (T€IMOoOHOII0-
rus).

14 buonoruyeckre UUKIIbI U PUTMBI.

15 UnnuBuayanbHOE pa3sBUTHE OPraHU3MOB.

16 Xpomocombl - MaTepuainbHbIE HOCUTENIN TeHETUYECKON HH(pOpMAaIIHH.
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17 OBourorus yenoBeka. BunoobpazoBanue romuHu . [IpuunHbl MOsSBIECHUS
TOMUHHU/I.

19 ®akTopsl HBOIOIUU COBPEMEHHOTO YEIOBEKA.

20 OHTOreHe3 yeaoBeKa.

21 MexaHu3M cTapeHusl.

Tema «Kocmosorusp»

1 Tlpoucxoxaenue u 3Boroua BeeneHHoi — rumnore3a «bosibIoro B3pbi-
BaY.

2 HecrammmonapHuocth Bcenennoit (pazOeranue TajlakTHK, 3akoH Xa00:a,
KOCMOJIOTUYECKasi CHHTYJISIPHOCTB ).

3 OCHOBHBIE KOCMOJIOTHUECKHE MOJIenu Beenennont — monenu @puamana.

4 3Be3aHasi KOCMOTOHMS: 00Opa30BaHUE U PBOJIIOIUS 3BE3/I, MPOIIECCHI, 00ecC-
MEYMBAIOIIE CBETUMOCTD 3BE3/I.

5 T'unote3bl 0Opa3oBaHus MIaHeT. ['eonorudeckas Bosonus 3emin (reo-
JIOTUYECKUE PBI U TIEPUO/IBI).

Tema «HesoBek B 0Mochepe»

1. bBynymiee uenoBeuectBa. OCHOBHBIE TPOOIEMBI YEIOBEUECTRA.

2. Posib HAyKU B MPOTPECCE YEIOBEUECTBA.

3. Crpecc.

4 3110poBBE Cpebl OOUTAHMUS.

5 HewuszbexHocts 3Bomonuu  Ouochepsl B Hoochepyro (Pabotbr
B.1.Bepuanckoro u Tesp ne [llapaena).

6 OcHOBHBIE TJI00ANIbHBIE MPOOJIEMbI YEJIOBEYECTBA.

6 BOITPOCHI 1JIA ITIOAI'OTOBKH K 3AYETY

e CopepxaHue U CTPYKTYpa €CTECTBEHHOHAYYHOU TEOPUH
e EcrecTBeHHOHay4YHasi U TYMaHUTapHAs KYJIbTYpPbI

¢ MeToapl €CTECTBEHHOHAYYHOTO TIO3HAHUS

e  Pa3BuTHeE ecTeCTBO3HAHUS 0 HAIIEH Pbl

¢  CpenneBekoBbe 1 d110xa Bo3poxnenus

e  EcrecrBo3nanme B 16 — 19 Beke

e  Hoseilmmas peBOIIONNS U €CTECTBO3HAHUE

e  ®dusznueckue KapTUHBI MUpa

e [lpencraBneHus o CTpPOSHUU MAaTEPUU: JIBE KOHIICTIIINH
e  Buael nopsjaka B mpupoje.

e  becnopsnok B mpupose. [lonsitue xaoca

e  Marepus. BeeoOruie aTpubyTsl MaTepuUu.

e  CucreMHas opraHu3aius MaTepHH.

e CTpyKTypHbIE YPOBHU OpraHU3ALMH MATEPUH.

e  CTpyKTypa )KMUBOH IPUPOJBI.

e Hepapxus CTpyKTYp B MUKPO-HU-MaKpO-MHpE.

e [IpuHIMOBI OTHOCHUTENBHOCTH ['asniiest 1 DHILITEHA
e  CneuuanbHas T€OpHs] OTHOCUTEIHHOCTH
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OO01mas Teopusi OTHOCHTEIHLHOCTH

[IpuHUUIIBL TambHEAEHCTBUS B OJM3KOICHCTBHS
B3anmopeiicTBue U ABUKEHUE

[IpuHUMIBl Cynepno3uuny U HEONPEIEIEHHOCTH
[lepcniexTuBsl pa3BuTus GuU3nKu B 21 Beke

[IpocTpaHcTBO M BpeMsi B HAYYHOU KapTHUHE MHUPa

OO6mme u cienupuIecKkrue CBOMNCTBa MPOCTPAHCTBA U BPEMEHH.
Bpewms. Bceobuue u cnenuduyueckue CBOMCTRA.

CoBpeMeHHbIE B3TJIs/IbI HA POCTPAHCTBO U BpeMs

[lonsTHe 0 cummeTpun

AcUMMETpUS U TUCUMMETPUS

CummeTpust B pupoje

[Ipunnun «3010TOTO cCeYEHUS»

[IpuHUKI JONOTHUTENBHOCTH

[IpobnemMbl nerepMruHU3Ma U TPUUUHHOCTH.
OyHaamMeHTaIbHbIe (PU3MUECKHUE 3aKOHBI.

JluHaMU4YeCKHe U CTAaTUCTUYECKHUE 3aKOHBI

3aKOHBI COXPAaHEHUS SHEPTUU

[lepBblii 1 BTOPOM 3aKOHBI TEPMOJUHAMHUKU. DHTPOMHS
[IpyHUKMIT MUHUMYMa JUCCUIIALIUU SHEPTUH. PenyKunoHu3m
XHUMUYECKUE AIEMEHTHI. XUMHUYECKUE COCTUHEHUS.

OCHOBHBIE XUMHYECKUE CUCTEMBI.

XUMHYECKHUE TIPOLIECCHI. DHEPTeTUKA XUMHUYECKUX MPOIECCOB.
PeakuronHasi cmocoOHOCTH BEIIECTB.

CuHTe3 XUMHUYECKUX MaTepuaioB. KataauTudeckue mpoiecchl.
Kocmuueckune monenu Beenennoit

3Be3/1bl, UX XapaKTEPUCTUKA U IBOJIOIUS

lanaktuku, ux GopMbI U CTpOCHUE

[Tpoucxoxaenue ConHEUHON CUCTEMBI

Crtpoenue u 3BOIIONIUS 3eMIIU

JIBrxenue 3emiin, cTpoeHue reochep U U3y4eHHE MPOIEeCCOB
Kinaccuueckrie 1 COBpeMeHHbIE THUIOTE3bl PA3BUTHS 3E€MIIH.
OCHOBHBIE 3TaIbl TE€OJOTUUECKOTO PA3BUTHSI.
PacnipocTpanenne u KpyroBopoT XMMHUUYECKHX 3JIEMEHTOB Ha 3eMJie
['eonmornueckue CTpyKTyphl Ha TOBEPXHOCTH 3eMIIH
['eoxpoHonornyeckas mkaia BOTIOUUNA 3EMIN

Oyukuuu autocdepsl. JIuTocdepa Kkak OCHOBA KUZHU
Munepanorudeckoe ctpoeHue reocepst. [louBoobpazoBanue
I'eorpaduueckue o6om0uky 3eMin

JlapBuHCKas Tpuaja - TpU YPOBHS OPTaHU3aLUK MAaTEPUATILHOTO MUPA.
Kitaccbr MexaHU3MOB BOTIONNA. 3aKOH JUBEPTEHIIUH.
OcHOBHBIE CBOICTBA pa3BUTHSL.

Bbuornenos.

Pacnipenenenue u knaccuguKaius KMBOTO BEUIECTBA.
Murpanusi, pacupenenenue u GyHKIIMH )KUBOTO BelllecTBa B 6rocgepe.
OCHOBHBIE 3TaIlbl CTAHOBJICHUS WU PA3BUTHS B OMOJIOTHH.
Konuenunu npoucxoxaenus xxuBoro. ['unoreza OnapuHa.
3nayenue padot JI. [TacTepa 11t MTOHMMaHUS MEPOBOTO 3BOJIFOLIMOHHOTO MPOLIECCa.
TpuenuactBo Beenennoii: marepus, sHeprusi, “HPOpMaIus.
MeTtabonmu3m.
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e 3axoHbl Mennens. OCHOBHBIE TOHATHS U TEPMUHBI COBPEMEHHOM F€HETHUKH.
e DKoJoOrus 4eloBeKa U MeAuluHa. Baneonorus - Hayka 0 310pOBbe AYILIH U TENa.
e [Ipupona 4esioBeKa U €ro B3aMMOJCHCTBUE C OKPYKAIOIIECH CPEIOM.
e DMouuu, TBOPUYECTBO, paOOTOCIIOCOOHOCTD U UX B3aMOCBS3b.
e  CoBpemeHHbIE TPOOIEMBI OMOITUKU
e  buocdepa kax xuBasi cCaMOOPraHU3YIOIIASICA CUCTEMA.
e  Enunas kapTuHa pa3Butus Mupa. HeoOpaTuMocTh BpeMeHH.
e  Vuenue B.U. Bepnajackoro o npeodbpazoBanuu 6mochepsl B Hoochepy.
e YcnoBus, HEOOXOIUMBIE IS CTAHOBJICHUS M CYLIECTBOBAHHS HOOC(EPHI.
e  (CuHepreTHka Kak HOBOE HAIIPABICHNUE MEXIUCLUUIIIIMHAPHBIX UCCIIEI0BAHUM.
e  CTpyKTypHBIE KOMIIOHEHTBI, CBOICTBA U MEXaHU3M MPOIIECCa CAMOOPTraHU3ALINH.
e  PoJib CHHEpPreTUKH B CTAHOBJIEHUH HOBOI'O MIOHMMaHus. Pa3BuTre HAy4YHOroO 3HaHUS
KaK CUHEPIreTUYECKHUN ITpoLece.
7METOANYECKUE PEKOMEHJAIIUAU K IPAKTUYECKHUM 3AHATUAM

[Ipu moATrOTOBKE K MPAKTUYECKUM 3aHATUAM CTYJEHTY HEOOXOIMMO BHUMA-
TEJIBHO MPOPadOTaTh JEKIIMOHHBIM MaTepua, MPOYUTaTh COOTBETCTBYIOILYIO TEMY
B HECKOJIbKUX YUYEOHUKAX U3 PEKOMEH/IOBAHHBIX MCTOYHUKOB. 3alIOMHUTH OIpeie-
JICHUSI OCHOBHBIX TEPMUHOB M MOHSITUN TEMBI 3aHSTHS.

B xoxe m3ydeHus BOIPOCOB TEMBI 3aHATHUS PEKOMEHAYETCS OTIAEIBHO IS
KaXXJIOr0 M3 BOIPOCOB JUIsI CaMONOATOTOBKHM J€NaTh BBINUCKHU. [lo OokoH4UaHUUM
U3Y4YCHUs] MaTepHalia, UCIOJIb3ys CICIaHHbIe BBIMUCKU, 3aMETKH HEOOXOJIMMO CO-
CTaBUTh IJIaH WA cXeMy OTBeTa. Cxema SIBIISIETCA aIbTEPHATUBHBIM BapUaHTOM
maHa. CocTaBieHue CXeM UJICHTU(PUIUPYET MyTh HAIIETO MBIILICHUS], MyTh, T
MBI BUJIUM CBSI3U MEXK]y 3HAHUSIMH.

Jlns cocTaBiieHUs MUIaHA UCTIOJIB3YWTE KIIFOUEBBIE CJIOBA U TEPMHUHBI, KOTO-
pBIE ONUCHIBAIOT MIPEAMET U3YUECHHUS.

B uentp nomectute Hanbojee 3HaYUMOE CJIOBO, KOPOTKYIO (hpa3y WU CUM-
BoJ1. [lopasmbicuTe Haa HUM, OOBEIUTE €ro B Kpy>KOK. Pazmecture apyrue 3Ha-
YUMbIE CJIOBA BHE Kpyra, 3aKJIIOYUTE MX B OOJIbIIME KPYTH, 0003HAYbTE CBSI3U
MEXIy HUMH cTpesikamu. OcTaBbTe MECTO, YTOObI HapalluBaTh Ballly CXEMY JJIs
JTaTbHEHIIeT0 pa3BUTHS, TTOSICHEHUH, T00aBICHUS TyHKTOB JACHCTBUH.

Paboratite ObicTpo, 0€3 AceTanbHOTO aHaiu3a cBoel paboTel. Mcmpasbre
nepBOHAYaNbHbI HaOpocok. [lopasmbicianTe HaX CBS3IMHU KPAaWHHUX IYHKTOB C
[EHTPAIBHBIMU MTyHKTaMH. Y OEpHTE, 3aMEHUTE WJIM COKPATUTE CJIOBA B OMMCAHUIX
KIIFO4YeBbIX ujen. [lepemMecTuTe 3HaUuMMble TyHKTHI OJIMDKE JIPYT K APYTYy IJIs JTyd-
men CTpykrypusauuu. [1o BO3MOXHOCTH MCHOJIB3YHUTE LIBETOBOE BBIACICHUE IS
CTpYKTypupoBaHusi nHGopMaru. CBSHKUTE KOHIEIIIMY C TIOMOIIBIO CJIOB, YTOOBI
MPOSICHUTh OTHOIIEHUS MEXay HuMu. Pacmmpsre Bamy cxemy. CBOOOAHO U
OBICTpO J100aBbTE JpYyrue KIIOYEBBIE CJIOBA W HACH (BBl BCETJa MOXETE JIUIITHEE
yopats). [Io Mepe pacmmpenus, cxema OyJIeT CTaHOBUTHCSI BCe 00Jiee JIeTaTbHOM.
OT0XHUTE CXEMY B CTOPOHY.

CrycTst Kakoe-TO BpeMs IIPOJ0JDKUTE paboTy Haa Hell. OCTaHOBUTECH U 3a-
JyMalTeCh HaJl CBSI3SIMHU, KOTOpPbHIE Bbl pa3BUBAaeTE. JTa CXeMa — Ball JUYHBIM
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yueOHbI ToKyMeHT. OHa 00bEeIUHSET TO, YTO BBl 3HAIU, C TE€M, YTO U3y4aeTe U
YTO Bbl, BO3MOXKHO, JIOJIKHBI JOJIENATh JUISl IOJIHOTHI «KapTUHBD).

OOpaTuTe BHUMAaHUE Ha CIIOPHBIE U MPOOJEMHBIE aCIIEKThl U3Y4aeMOro BO-
npoca, cpopMyIupyiuTe COOCTBEHHOE MHEHUE OTHOCUTENBHO MTPOOJIEMHBIX BOIIPO-
COB.

IIpu moAroToBKe OTBETA CIEAYET YUUTHIBATh, UYTO YCTHOE BBICTYIUIEHHUE IO
OJIHOMY BOIIPOCY 3aHSATHS JOJKHO COCTaBIATh 5-8 MHHYT. CieayeT mpemnycMmoT-
pPETh TAK)KE BO3MOYKHOCTh OTBETA HA JOIMOJIHUTEIBbHBIE BOIPOCHI COKYPCHHKOB U
[IPENo/IaBaTesis, KOTOPbIE MOTYT BOBHUKHYTH MOCJE BBICTYIUIEHUS IO OCBEIIAEMO-
My BOIPOCY T€Mbl. 3aIIUIINTE BOMPOC, KOTOPHIN TpeOyeT AOMOIHUTEIBHOTO Pa3b-
SCHEHHMSI IPETIOAaBATEIIEM.

C uenblo cuctemaru3anuu, 0000UIEHUSI U YIIIYOJE€HUS MOJIy4aeMbIX 3HAaHUN
JUTSL K&KJOM TE€MbI NMPUBEIEHBI BOIPOCHI JIJIsi CAMONPOBEPKU, TECTOBBIC 3aJaHUsI.
JlaiiTe OTBETHI Ha MIOCTABJICHHBIE BOIIPOCHI.

JUIs1 CAMOKOHTPOJISL 32 OCBOEHUEM TEOPETHYECKOI0 MaTepuasa BBIIIOJHUTE
TECTOBBIE 3aJaHUS 110 U3y4aeMOM TEME.

[Ipyn NOATrOTOBKE K MPAKTUYECKUM 3aHATHUSAM PEKOMEHIYETCS! MOATOTOBHTH
JOKJIaJ WK cooOlIeHue. JJIuTenbHOoCTh coo0meHus: 2-3 MUHYTHI, JJINTEIbHOCTD
JOKJIana 10 7 MUHYT.

XKenarenpHo, 4YTOOBI AOKIIAJ CONPOBOXKAAICA Mpe3eHTanuen (5-6 cinaiaoB).
Ha cnaiinax undopmarusi nomkHa ObITh NPEACTaBICHA B CHKATOW, JIAKOHUYHOMU
(dopmMme, a HEe cogeprkaia BECh TEKCT JOKIaa.

PexomennyeTcsi mpuAepKUBaThCS CIAEAYIOIIETO alropuTMa MpH MOATOTOBKE
K MPAKTUYECKOMY 3aHSTHIO:

— U3YYUTh TEOPETUYECKH Mmarepuan (JEeKIUH, YYEOHUKH, YydeOHbIe
nocoous);

— COCTaBHUTb IIJIaH WJIA CXEMY OTBETA Ha BOIIPOCHI JIJIsl CAMOIIOATOTOBKH;

— IPOBEPUTH CBOM 3HAHUA IO BompocaM caMmollpoBepku. [Ipu Hemocrarke
3HAaHUU JJI OTBETA HAa BOIPOCHI, BEPHYTHCSA K YU4EOHHMKaM, TOCOOUSAM JJIsl IOMCKa
uHbopmaru u GopMyITHPOBAHUS ITOJTHOTO OTBETA,

— BBIIIOJIHUTB TECTOBBIE 3a/IaHMS 10 U3Y4AEMOU TEME;

— MOATOTOBUTH HMH(OpMaLKI0 A7 COOOIIeHHs] WM J0KjJana (TOTOBUTCA
3apaHee).

B xoz1e moAroToBKH K 3aHATUAM IPEyCMOTPEHO cOCTaBiIeHue cxeM. Cxembl
MOTYT OBITH BBITIOJIHEHBl PA3HOIBETHBIMHU KapaHAalllaMu Wiu (iaoMmacTtepamu,
JOJIKHBI OBITh HHPOPMATUBHBIMH, AKKYPATHO O(OPMIICHBI.

[lpu 3amonHenun Tabmuiel Nel HeoOxoaumo B cxkarod ¢dopme narh
OMpEJENCHNE TaKUM TMOHATUAM KaK «MaTepus», «BPEMs», «IIPOCTPAHCTBOY,
«JIBIDKEHHE» U «B3aUMOJICHCTBUE» B COOTBETCTBUM C JTalaMu pa3BUTHS
€CTECTBO3HAHUS, €CTECTBEHHBIX HAYK.

[Tpu 3amonnenun Tabmaumpl Ne2 «CoBpeMeHHas €cCTeCTBEHHOHAyYHas
KapTMHAa MHUpPa» Heo0XoauMoO ykKa3aTb (aMUIUI0 YYEHHOTO WM TPYIMIIbI
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UCCIIEZIOBATENel, BHECIIMX BECOMBIH BKJIaa B (HOPMHUPOBAHHE COBPEMEHHOMN
HayYHOU KApTHHBI, KPATKOE U3JI0KEHUE OTKPBITHI, TEOPUIA, KOHIECIILIHIA.

Tabnumpl opopMIISIIOTCS Ha OTHENBHBIX JMCTax, (opmar A4, cparorcs
MIPEMNO/IABATEII0 B YCTAHOBJIEHHBIE CPOKHU.

[Ipu BbloNHEHUH mnpakTHUeckux pador Nel,2,3 HeoOxomuMmMo caenarb
DKCIIEPUMEHTAJIbHYI0 4YacTh, 3alHcaTb pPE3YJIbTaTbl W BBIBOABI, OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI, OPOPMUTH OTYET.

[Ipn moaroroBke W B XOJ€ MpakTHUecKux 3aHsaTuil Ne 5,6,8 HeoOxoaumo
pEelINTh 3aJa4u MO TeMe 3aHATHs. Pemenue 3aqad 3anucarb B pabodeid TeTpaau u
CaTh Ha ITPOBEPKY.

BelnonHenne 3aaHuii M0 PEelIeHUI0 NPOOJIIEMHBIX U CUTYallMOHHBIX 3a]ia4
BBITIOJIHSIETCS B paboyeit TeTpau.

CornacHo rpaduKka, CTYIEHThl CHAIOT NPENofaBaTelll0 Ha IPOBEPKY
3aIl0JIHEHHbIE TAOIUIIbI, OTYETHI 10 IPAKTUYECKUM paboTam, paboune TeTpaiu.

8 METOJIMYECKHUE PEKOMEHJIAIINHA K
CAMOCTOSTEJBHOM PABOTE

CamocTtosTenpHas paboTa — 3TO HEOTheMJIeMasl YacTh MOJATOTOBKHU CIICIHa-
JIUCTa BBICHIETO IEJarornyeckoro oOpa3oBaHHUs C KBaluduKamuein «OakaiaBpy.
HaBbiky caMocTOSITETbHOM C paboOThl MOMOTYT CTYJEHTY OCBOUTH H3y4aeMYHO
JUCHUIUIMHY U CO3JaayT NPOYHbIA (YHIaMEHT JJIsl CAaMOCTOSITEILHOTO U3Yy4YCHUS
CIICIMAJIFHBIX JTUCITUTIINH.

[ensamu, peanTu3yeMbIMHU B XOJI€ BBITIOJIHEHUSI CAMOCTOSITEILHON PabOThI MO
nucuuruinie «KoHIenuuu COBpeMEHHOTO €CTECTBO3ZHAHUS», SIBJISTFOTCS:

— (hopMUpOBAHUE CUCTEMBbI 3HAHUM BaKHEHIIUX 3aKOHOB, TEOPUH, THUIIOTES,
MOJIEJICH AIMIIUPUIECKUX 0000IIECHHI, MMEIOIMNX O0IIeHAYYHOE 3HAUCHHUE;

— IIpeACTaBIICHUS 00 HCTOPUYECKHUX ATAIaX Pa3BUTHSI HAYK O MPUPOJIC;

— 00 ocHOBax (popMHUPOBAHUS HAYYHON KapTHHBI MUPA;

— (popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS U TEOPETHUUECCKOTO MBITIICHUS,
CIIOCOOHOCTH METOJ0JIOTHYECKH MPUMEHSTh €CTECTBEHHOHAYYHBIC 3HAHUS B MPO-
(heCcCHOHAIBHOM JIeSITCIIbHOCTH;

— (opmupoBaHue OOIIEKYIHTYPHBIX KOMIETCHIIMI MyTeM pPa3BUTUS €CTe-
CTBCHHOHAYYHBIX 3HAHUN U YMEHHM, OCHOBAaHHBIX Ha MIPUHIIMIIAX YHUBEPCAIHHOTO
SBOJTIOIIMOHHU3MA.

Juctuminna «EcTecTBeHHOHAaydHasi KapTHHA MHUpPa» M3y4aeTcs B TEUCHUE
OJIHOTO CEMECTpPAa M BKJIIOYAET JICKIIMOHHBIE W mpakThudeckue 3aHsaTtus, KCP u
CaMOCTOSITENIbHYIO paboTy cTyneHToB. Ha camocTosATenbHYI0 paboTy CTYIEHTOB 10
JUCIHUATUINHE OTBOIUTCS 36 4acoB.

CamocrosiTenpHas paboTa CTYy[ASHTOB TMOAPA3NESAETCS Ha ayJUTOPHYIO
CaMOCTOSATENIbHYIO Pab0Ty U BHEAYTUTOPHYIO CAMOCTOATEILHYIO PaboTy.

AyIuTOpHasi caMOCTOsITeIbHAsE padoTa BKIIOYAET B CeOS aKTHBHOE
ydacTue B OOCYXJEHUU BOMPOCOB IO TEME 3aHSITHS, PEHICHUE CUTYaIlMOHHBIX
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3a/1a4, BHITIOJTHEHHE 3aaHH, 3aPUCOBKY CXEM, 3allOJIHCHUE TAOJIHII, TECTHPOBAHUE
IO TEMaM 3aHSATHM.

[Ipy  BBIMONHEHUM  PA3MUYHBIX BHUJAOB  CAMOCTOSITENIbBHOM  paboThI
JUCHUIUIMHBI CTYJIEHT YYHUTCS CAMOCTOSITEIbHO NPUHUMATh PEIICHHUS, BBIACIATH
[JJaBHOE AaHAJM3UPOBaTh M JieJaThb OOOCHOBAaHHOE 3aKIIIOUEHUE, BHIOMpATh U
pelaTh NOCTaBIICHHBIC 3aa4U.

Bueaynuropuas CaMOCTOAITEJIbHAS padora MIPEANOJIaraeT
CaMOCTOSITEJIBHOE OCBOCHUE CTYICHTAMH:

— TEOPETUYECKOTO MaTrepuajia, B TOM YHUCIE€ TPU NOATOTOBKE K
MPAKTUYECKUM 3aHITHUSM;

— BBINOJIHEHUE JOMAITHNUX 3aJJaHHM;

— 0OpMIICHHE OTUETA MO MPAKTUUYECKUM paboTaM;

— MOATOTOBKA MPE3EHTAIUN;

— CAMOTECTUPOBAHUE;

— MIOATOTOBKY K TEKYILIEMY TECTUPOBAHUIO U CIaY€ 3a4eTa.

CamocTosSITENBHOE M3YYEHHUE TEOPETUUECKOTO MaTepuasia OCHOBBIBAETCS HA
pabore c y4yeOHOW, HAydHOW M CHpaBO4YHOM smTeparypoir. [lpu moaroroBke
CTYAEHTBI JIOJKHBI MCIIOJb30BaTh OCHOBHYIO U JOIIOJIHUTEIIBHYHO JIUTEPATYPY,
umeromytocas B ¢dougax Oubmmoreku Kyol'Y u ee dunmanax, a Takxe, B
AIIEKTPOHHBIX KaTajorax Apyrux OUOIMOTEK.

9 ®OPMbI KOHTPOJISI CAMOCTOATEJBHOM PABOThHI
CTYAEHTOB

Coneprxanue caMOCTOATENbHOM padOThHI IO paseaam
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Pasnen (Tema) ConeprkaHre CaMOCTOSATEILHOM PabOThI JHICCTBO
BpEMEHU
(1)
1 2 3
IlonrotoBka K  3agaTuaM. AHaimu3z H 2
OCMBICJIECHHE MaTrepuaja [0 TeMe. 3aloJHEHUE
Tema 1 .
Bemonnenne mnpaktuueckoi paboter No 1 1
EcrectBo3Hanue KaK
Odopmnenue u oTueT
00J1aCTh HAYYHOTO 3HAHUS
Bremonnenne mpakTudeckoid  paboTel  Ne2 1
Odopmienue u otuet
[TogroroBka k 3anatusim. KoncnexkrupoBanue
Tema 2 Hayunsie
PEBOIIOLIUA B 3anonHenue Tadbaunsl 1
KOHIENTYyaJIbHBIX OCHOBaX
— 3amonnenne  tabmunsl 2 CoBpemeHHas 2
€CTECTBEHHO Hay4Has KapTUHA MHUpa




Tema 3 YpoBHH
OpraHM3alil MaTepUH B
pupoje

IloaroroBka K 3aHITHIO.

Marcpuaia 1mo TeMe.

[TpopaboTtka

Ornucanue NponeccoB Ha (PU3NYECKOM YPOBHE
opranuzanuu matepun. Koncrnexr

Pemenue CUTYallMOHHBIX 3a/1a4.

Tema 4
JnHamudeckue u
AHanM3 U OCMBICIICHHE MaTepUajoB IO TEME. 2
CTaTUCTUYECKHUE
Hanucanue koHcrnekta
3aKOHOMEPHOCTH B
MIpUpoJie
[logrotoBka  k  3amsturo.  [IpopaboTtka
Tema 5 Matepuaga 1o Teme. Hamwmcanue — mokinana, 1
[TpocTpaHcTBO M BpeMs. npe3eHTaLHs
TO (2 yaca)
Pemenune 3agaa Ne 1,2,3. 1
ITogroroBka  k  3aHstuto.  [IpopaboTka 2
Marepuaa 1o TemMe.
Tema 6 Boinonnenue mnpaxktuueckod paborel Ne 3 1
XUMHYECKHE u | Odopmienue otuera
OHOJIOrNYECKUE CUCTEMBI PellleH1e CHTYaLMOHHOI 3a1a4H. 0,5
CocraBneHre CXeMbl 0,5
1 Grenit 2
OJICOTOBKA JOKJIaJI0B, COOOIICHUH.
Tema 7 DBosmonus CocraBieHne cxeMmbl NEpBUYHON aTMoc(hepsl 1
KUBBIX CUCTEM TUTAHETHI 3eMIIs
CocraneHue HIKaabl Fre0JIOrHYeCKUX 3P 1
Tema 8 Yenosek B
[TogroroBka  k  3amstuto.  [IpopaboTka 2
CUCTEME JKUBOTHOI'O MHUDA.
Marepuania no reMe. KoHcnekr.
AHTponoreses
Tema 9 IlogroroBka k 3aHgTuro. llowck, aHamm3 u 1
[Ipoucxoxaenue 1 | OCMBICIICHHE MaTepuasa 1o TeMe
ABOJTIOIUS Bcenennoii. [TogroroBka  3cce  «Mcropust  pa3BUTHA
Opomonst  3eMiIM  Ha 1
KOCMOHABTHKH
TeOJIOTUYECKOM YPOBHE
[logroroBka  k  3aHsaTHIO. AHanM3 U 2
OCMBICIIEHHE MaTepHuaa 1mo TeMe.
Tema 10 Pemrenne cutyanimoHHBIX 3a1a4.
3amava 1-2.IlpuMep HeymadyHOW WHTPO, 17031
CoBpeMeHHbIE KOHIEMLNUN g PUMEp HEY A TPOAyKIL
BHJIA. 1
o6uocdepsl .
3amaya 3. [IpumMep 3KOJIOTHYECKOW KaTacTpo-
¢
3aoaua 4 Bo3nuxnosenue 3Kono2uyeckoll npooaemol
IlogroroBka k 3a- 4
4eTy
34

Htoro
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ConepkaHue BAapMATHBHON COCTABJISAIOIIEH CaAMOCTOATENbHOI PadoThI
CTYJAEeHTOB (2 Jyaca B CEMECTp I10 BEIOOPY CTYJICHTA).

BapuatuBHas  cocraBisonias CcaMOCTOSITEILHOM  paOOThl  CTYJACHTOB
HaIlpaBJIeHa, IJIaBHBIM 00pa3oM, Ha (hOpMHUpPOBaHKUE OOIIEKYJIbTYPHBIX KOMIICTCH-
1107078

CryneHTy mpejuiaraercsi BEIOpaTh T€ BUJIBI CAMOCTOSITEILHON paboThI, KOTO-
pBIE OH MPEANOYUTAET BBIIIOJHHUTH B MPOLIECCE OCBOCHUS TUCIUTLINHBI.

Conepxanne paboThI dopmbl Konm.
KOHTPOJIS 4acoB
1 CocraBneHue TEPMUHOJOTUYECKOTO CJIOBaps IO KOHCIIEKT 1
BBIOPAHHOW TEMeE
2 CocraBneHue Oudmorpaduu 1mo Teme MTOAITOTOBJICHHBII 1
MaTepHuai
3 CocraBineHue KaTajora MHTEPHET — PECYpCcOB IO | IOJrOTOBJICHHBIN 1
TemMe MaTepHuai
4 Okxckypcus B DKOJIOro-KpaeBeAUECKHH My3el oTueT 00 2
CI'TI1 JKCKYpCHH
5 IloaroroBka y4yeOHBIX cxeM, TaOnMll, ClIAil0B, U KOHCIIEKT 2
JPYTUX CPEACTB O0yUESHHS
6 CocraBineHue MHTEPAKTHBHBIX IUIAKaTOB IO KOHCIIEKT 1
3aJJAaHHIO MTPETIOIaBaTels
Bcero 2 yaca

KonTpoisib 3a 0CBOEHMEM IHCUUILIMHBI MPOBOJUTCA B COOTBETCTBUU C IIO-
JIOKEHUEM O MPOBEACHHUM TEKYIIErO0 KOHTPOJIA YCIEBAEMOCTH U MPOMEXKYTOUHOMN
aTTECTAllUM CTYJICHTOB B BY3€.

10 MIPUMEPHASI PEUTUHI'OBASI CHCTEMA OILIEHKH
YCIIEBAEMOCTH

JI1st KOHTPOIIST YpOBHS C(HOPMUPOBAHHOCTH KOMITETCHIIUM, KaueCTBA 3HAHHM
U CTUMYJIUPOBAHUS CAaMOCTOATEIHHOM pabOThl  CTYICHTOB TMPUMEHSIETCS
PEUTUHTOBAs CHCTEMa OIICHKU YPOBHSI OCBOCHHUSI YICOHOU JUCITUTIIHHBI.

[IpumepHass peUTHUHIOBass CHUCTEMA OLECHHMBAHUS YCIEBAEMOCTH CTYICHTOB
1o aucuuiuinae « KoHuenuuu COBpEMEHHOTO €CTECTBO3HAHUS

Cymma
Buael oreHnBaeMblx y4eOHBIX pPabOT IO | PEeUTHHTO
JTVCLIUILUIMHE B CEMECTpe BBIX
0aJIoB

o1



. AKTHBHOE y4acTHE€ B CEMUHAPCKUX 3aHATHIX (9X3) 27
. 3aganue Nel 3amoauauth Tadauiy Nel 4
. 3amganue Ne 2 3anonHuTh Tabmuiy Ne2 «CoBpeMeHHas 5
€CTECTBEHHOHAYYHas KapTUHA MUPa
. Pemenue 3amau 3
. Odopmienue u 3amuTa NpakTUIECKuX paboT 3
. ITpoekTHas gesTenbHOCTH (HE OoJee 3-X mpe3eHTaIni) 6
. Pemenne mpoOIEMHBIX U CUTYaIIMOHHBIX 33144 5
. CocraBieHue cxem 2
. BrinonHeHne BapuaTuBHOM CaMOCTOSITEILHOM pabOThI 4
Hmoeo no pazoeny 60
KomneroTepHoe TecTHpOBaHUE 20 —
40
Bcero 3a cemectp o aucnumiune| 100 6amios

CIIMCOK PEKOMEHIYEMOM JUTEPATYPBI
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A.Il. CamoxwuH. - 2-¢ u3a., nepepad. u gom. - Mocksa : FOuutu-/lana, 2015. - 447
c. : Tabm. - ISBN 978-5-238-01314-5 ; To xe [DnektponHbIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=115397
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Hana, 2015. - 319 c. : mi1., cxemsl - bubauorp. B kH. - ISBN 978-5-238-01225-4 ;
To xKe [ DJeKTpOHHBI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=115169

JlonotHUTE/ILHAS JTUTEPATypa
1. I'yces, JI.A. EctecTBeHHOHay4YHasl KapTHHA MHpa : yuyeOHOe mocobue /
H.A. T'yceB, E.I'. BonkoBa, A.C. MacnakoB ; MHUHHCTEPCTBO 00Opa30BaHHS U
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http://biblioclub.ru/index.php?page=book&id=229405

4. UxonnukoBa, H.M. KoHuenuuu COBPEMEHHOTO €CTECTBO3HAHUS : y4eO-
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yauBepcuteT, 2013. - 96 c. - ISBN 978-5-8353-1521-5 ; To xe [DneKTpOoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232771

7. Kanke, B. A. Konuenuuu cOBpeMEHHOTO €CTECTBO3HAHUS | YUEOHUK ISt
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TenbeTBO FOpaiit, 2014. — 338 ¢. — (Cepus : bakanaBp. AkageMU4ecKuii Kypc).
— ISBN  978-5-9916-4127-2. — Pexum gocryma : www.biblio-
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8. Bamsnackuii, C. U. KoHuenmu COBpeMEHHOTO €CTECTBO3HAHUS ;| YUEOHUK
U MIPAaKTUKYM JJIg akageMuyeckoro 6akanaspuara / C. M. Bansackuit. — M. : 13-
natensctBo IOpaitt, 2016. — 367 c. — (Cepusa : bakanaBp. AkageMHUeCKU
kypc). — ISBN 978-5-9916-5885-0. — Pexum pmoctyma : www.biblio-
online.ru/book/1679A407-95E1-493F-B5EC-E4AFC88D07F2.
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pusonta / C.A. I'my3man. - Cankr-IlerepOypr : Anereiisa, 2014. - 312 c. - ISBN
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http://biblioclub.ru/index.php?page=book&id=233004

10. Ty3oBa, P.B. MonekynsipHO-TEHETUUECKUE MEXAHU3MbI 3BOJIIOIMHA Opra-
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