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1. HEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 1O AUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMUN OCBOEHUA
OBPA30BATEJIbHOI ITPOI'PAMMBI

Buj nesiTeJIbHOCTH BBINTYCKHUKA

JucuumninHa OXBaTbIBaeT KpPYr BOIPOCOB, OTHOCALIMXCS B OCHOBHOM K Hay4HO-
UCCJICIOBATEIILCKOMY BUIY MNPOGECCHOHATHHONW NEATETHbHOCTH BBITYCKHHUKA B COOTBETCTBUU C
KOMIIETEHIIUSIMU U BUJJAMU J1€ATEIbHOCTH, YKa3aHHBIMU B y4€OHOM ILIaHE.

Meab AMCHUATUIMHBI

[lenpro M3ydeHHUS TUCIUILIMHBI SBJISETCS: OCBOCHHE 3HAHWHM O COBPEMEHHOW €CTeCTBEHHOHA-
y’-IHOﬁ KapTUHC MHpa U MCTOAaX €CCTCCTBCHHLIX HAYK; 3HAKOMCTBO C HaI/I6OJIee Ba>XHBIMU UACAMU U
JOCTH)KCHUSIMH €CTECTBO3HAHMS, OKA3aBIIIUMHM OTIPEACIISIONISE BIUSHUE HAa HAIITK TIPEACTABICHHS O
IIPUPOJIE, HA PA3BUTUE TEXHUKU U TEXHOJIOTHM.

3amauu THCHHMILINHBI

— (opMuUpOBaTh YOSKACHHOCTh B TUAJCKTHYECKOM €IMHCTBE U IEJIOCTHOCTH MHUPA, HECMOTPS
Ha BHEUIHEE MHOT000pasue ero Gopm;

— JaTh MpPEACTaBICHHE 00 HEPApXUUCCKOW CIIOKHOCTH MHpPA, HE MO3BOJISIOIICH NPUMEHUTDH
CHHHBIﬁ moAXoJ K €ro OornrucaHrno OJHOBPECMCHHO HAa BCEX YPOBHAX OpraHHU3allvun MaTCpI/II/I;

— 3HAKOMHTH C HanOoJiee OOIMMHU 3aKOHAMH, KOHIICIIIUSIMH, aJIeKBaTHO OMUCHIBAIOIIUMU TIPH-
pOAHBIE SIBJICHUS BHYTPHM KaXKJ0I0 HMEPapXUYECKOrO0 YpPOBHSA, C MCTOPHUEH W JIOTMKON pa3BUTHUSA
€CTECTBCHHBIX HayK.

Kon Conep:xanue IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB
KOMIIETEeHI[UH KOMIIETEHI[UH 00y4eHHusI O AUCUMILINHE
1 2 3
OK-9 CIIOCOOHOCTh OPTaHU30BBI- | 3HATh:

BaThb CBOIO XHM3Hb B COOT- | — OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJCHCTBUS

BETCTBUH C COITMATIBHO 3HA- | OOIIIECTBA U IPUPOJIHI;

YUMBIMH MPCICTABJICHUAMH | — 0COOEHHOCTH OMOJOTMYECKOI'O YPOBHSI OpraHH-

0 3/10pPOBOM 00pa3e KU3HH | 3aiuu MATEPUM U OTJIMYUE €0 OT OPraHU3aAIUK Ma-
TepUu Ha (PU3NIECKOM B XMMUYECKOM YPOBHSIX;
yMeTh:
— CaMOCTOSITEIbHO OBJIA/IEBaTh 3HAHUSMH M HaBbI-
KaMU UX NPUMEHEHUs B NMpo(hecCHOHAIbHOU Jes-
TEJIBHOCTH,
BJIA/IETh:
— HaBBIKAMHU CaMOCTOSITEILHOM TBOpYECKOW pado-
TBI, yMEHHEM OpPTaHU30BBIBATh CBOHM TPYII,
— CIIOCOOHOCTBIO K CaMOaHaIU3y U CAMOKOHTPOJIIO,
K caM000pa30BaHUIO M CAaMOCOBEPIICHCTBOBAHUIO.

ITK-35 CIIOCOOHOCTH ~ 00pabaThI- | 3HATH:

BaTh, aHAJTM3UPOBATh HAY4Y- | — OCHOBHBIC €CTECTBEHHOHAYYHBIE 3aKOHbI, COCTAB-

HyI0 MHGOPMALMIO, OTede- | Jsronme GyHIaMEHT COBPEMEHHON TEXHUKU U TEX-

CTBEHHBIH M 3apyOeXHBIN | HOJIOTHIA;

OIIBIT IO TEMC HAY4YHOTO | yMeThb:

HCCIICAOBAHU - HpI/I06peTaTB C TIIOMOIIBIO I/IH(i)OpMaHI/IOHHBIX
TEXHOJIOTUH M UCIOJIB30BaTh B IPAKTHUECKON Jes-
TEJIEHOCTH HOBBIC 3HAHUS M YMEHUS,
BJIA/IETh:
— METOJIaMH TIOMCKa ¥ 00paboTKH HHPOPMAITHH B
HOBOU IIpeIMETHON 00J1aCTH.




2. MECTO JUCHOMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON

ITPOI'PAMMBI

Hucuunmuna b1.B.JIB.3.2 «Konuenuuu coOBpeMEHHOTO €CTECTBO3HAHUS OTHOCUTCS K DJICK-
TUBHOM YacTH y4eOHOTro IjIaHAa U Oa3upyeTcs Ha 3HAHHAX, MOJYYCHHBIX MPU M3YyYECHUH YUEOHBIX
JUCLUHUIUIMH €CTECTBEHHOHAYYHOTO M MAaTEMaTHYECKOrO IMKJAa OCHOBHBIX 00Ie00pa30BaTeIbHbIX
porpamMM: MaTeMaTuka, GU3uKa, XUMHsl, OMOJIOTHS.

«KoH1enuum coOBpEMEHHOTO €CTECTBO3HAHUSY IMPEACTABISAIOT OCHOBY ISl M3YYEHHS IOCIIE-
JIYIOIUX JUCIUIUIMH. «be3omacHoCTh jku3HenesTeabHoCTHY, «KpumuHomorus», «Maremaruue-
CKH€ METOJBI B IICHXOJIOTO-TIEJaTOTHYECKUX HAyKax», «AHATOMHS W (DU3MOJIOTHS IEHTPaTbHON
HEPBHOUN CHUCTEMBI.

Takoe cuCTeMHOE MEXAUCIHMILTMHAPHOE M3YYCHHE HANpPaBICHO Ha JOCTHIKCHHE TpeOyeMoro
®I'OC ypoBHS MOATOTOBKH MO KBATU(UKAITUU CIIEITAATUCT.

3. PACIIPEJEJIEHUE OB BEMA JUCHUIIJIMHBI

3.1. Pacnipenesienue o6beMa IMCHUIJIMHBI 10 hopmMam 00ydeHHs

Tpyooemkocmb OucyunIuHblL 6 Uacax
Kypcosasn
m 8 & 3 paboma Buo
< S & . 3 (npoexm), npome-
Dopma NI ; § 3 S KOHmMpONb- | HCYMOUHOU
o0yuenus g g S $ § Hasn ammecma-
& S = S 2 x| S paboma yuu
g S S 3| § s3] 5% ’
o| 3| s| 5| 5|53 E§| 5 pedepam,
S| 3| S| =) E|SE 23| 8| pre
= o q ~ NISS RS O
1 2 3 4 5 6 7 8 9 10 11
Ounas 1|1 | 72(3|17| - | 17 | 38 = 3auer
3aouHas — - - - — — — — -
3aounas (yckopenroe | _ _ _ _ B B B B B
o0OyueHwne)
OuHo-3204Hast — - - - - — - - - —

3.2. Pacnpeneienne 00bemMa AUCHUIINHBI 10 BUAAM YUeOHBIX 3aHATHH U TPY10€MKOCTH

Tovoo- 6 m.u. ¢ unmepax- | Pacnpedenenue
. Py MueHoIl, AKMue- ho cemecmpanm,
Buo yueonwvix zanamui eMKocHb . “ac
HOUl, UHHOGAYUOH~
(uac.) .
HOll popmax, (uac.) 4
1 2 3 4
|. KontakTHas pa6oTa o0y4yaoumuxcs
o padora odyuaouuxcs ¢ 34 10 34
npenoaaBaresieM (BCero)
Jlexumu (JIk) 17 17
[Ipaktnueckue 3anarust (I1p) 17 4 17
WupuBuayansHble KOHCYJIBTAIIH + _ +
I1.CamocTosiTeiIbHASI pa0oTa 00y4aIOIINXCA
38 - 38
(CP)
[loaroToBka K NpakKTHYECKUM 3aHITUSAM 19 - 19
IToAroToBKa K 3a4eTy 19 - 19
I11. IpomexyToUHas aTTECTALUS 3aUET + - +
OO0mast Tpy10eMKOCTb AUCIMIUIMHBI, 4ac 72 - 72
3ad. efl. 2 _ 2




4. COAEP) KAHUE JUCHUIITINHbI

4.1. PacnpenejieHue pa3aesioB AUCHUIJIMHBLI MO BHIAM Y4YeOHBIX 3aHATHI AJs1 OYHOM

¢hopmbI 00yueHuUs1

Buowt yueonwvix 3anamuii, 6knrouan

§ § camocmoamenvHy pabomy odyua-
s Haumenosanue S ~ ouwuxca U mpyooemKocms; (vac.)
= § pasoena u § S yueOHble 3aHAMUA camocmos-
= 0 S & menbHas
3 mema OuCHyUnIUHbL < npakmuue- G
S 2 JeKyuu CKue 3a- pavoma
S| = u o0yuaio-
HAMUS
wuxcsa
1 2 3 4 5 6
JBOJIOLHUSI HAYYHOTO METO/IA U ecTe-
1. CTBEHHOHAYYHOH KAPTHHBI MUPa 6 2 2 2
1.1 | Hayunsrii meTog 3 1 1 1
19 I'ymaHuTapHas ¥ ecTeCTBEHHOHAYYHAs 3 1 1 1
KYJIbTypa
2. | [IpocTpancTBoO, BpeMsi, CHMMeETpUs 9 2 2 5
21 EIE:IHHI/IHBI CUMMETPHH, 3aKOHBI COXpaHe- 15 05 05 05
29 3BOIIOIMSI TPEJICTABICHUI O MPOCTPAHCTRE 15 0.5 05 05
W BpEMEHU
23 DJeMEeHTHI CIIeIHaNbHOW TEOPUU OTHOCH- 3 05 05 5
TENBHOCTH H €€ CJIEJCTBUS
24 O6mas Teopus otHOcuTenbHOCTH (OTO). 3 05 05 2
Omnupuyeckue gokasarenabctsa OTO
3 CTpyKTypHBI€ YPOBHH H CUCTEMHAS Op- 10 5 5 6
raHu3alys MaTepun
3.1 | Mukpo-, Makpo- ¥ MEraMuphbI 2 0,5 0,5 1
39 B3anMOCBSI3b CTPYKTYPHBIX YPOBHEH opra- 15 0.25 0.25 1
HU3AIMY MaTepUn
33 Opranu3zanyst MaTeprn Ha (PU3NIECKOM 5 0.5 05 1
YpOBHE
34 OpraHu3zaiysi MaTepHH Ha XUMAYECKOM 15 0.25 0.25 1
ypOBHE
35 Oco6eHHOCTH OMOJIOTHIECKOTO YPOBHS 3 05 05 5
OpraHu3alii MaTepuu
4. | llopsinok u GecnopsiAoK B IpUpoje 10 2 2 6
41 MexaHu4ecKuil 1eTEpMUHN3M. Xa0TH4e- 2 05 05 1
CKO€ TIOBEJICHUE TMHAMUYECKUX CHCTEM
4.2 | JlunaMHYeCKHe U CTATUCTHYCCKUE TEOPUH 15 0,25 0,25 1
43 KopmyckynsipHO-BOTHOBOM Jyayin3M mare- 15 0.25 0.25 1
pun. [IpUHIMT TOTIOTHUTENEHOCTH
4.4 | IlpuHOMIT BO3pacTaHUs SHTPOITUH 2 0,5 0,5 1
4.5 | 3aKOHOMEpPHOCTH CaMOOPTaHU3ALIUT 3 0,5 0,5 2
5. | DBOJIOLIMOHHOE eCTECTBO3HAHME 14 4 4 6
51 Kocmomnorus — HayKa O CTPOCHHHU H 3BO- 4 1 1 2
monnu BeenenHol
5.2 | Kocmorounus. 'eosmornyeckast 3BOJIFOLUS 3 1 1 1
5.3 | buonorudeckuii »BOIOIIMOHN3M 3 1 1 1




5.4 | 'eHeTuKa U DBOIOLMS 4 1 1 2
6. | KoHuenuum nponcxo:xaeHus ;KU3HU 11 2 2 7
6.1 I'unoTe3bl 0 MPOUCXOKICHUH KH3HU Ha 15 0,25 0,25 1
3emire

6.3 | 3emiIs B IepHO. 3aPOXKIACHUS KU3HH 3 0,5 0,5 2
o5 | Kpmerm oGmeen e e | 15 | om | om | 1
7. | buocdepa u yenoBek 12 3 3 6
7.1 | DxocucTeMsl 15 0,5 0,5 1
7.2 | buocdepa 2 0,5 0,5 1
7.3 | Yenosek B Onocdepe 2 1 1 2
7.4 | I'mo0GaibHBI SKOJOTHYECKUN KPU3UC 2,5 1 1 2

HUTOI'O 72 17 17 38

4.2. ConepxaHue TMCUMILVIMHBI, CTPYKTYPHPOBAHHOE M0 pa3jejiaM U TeMam

Pasgen 1. DBOJIOIHUS HAYYHOI'O METOJA U ECTECTBEHHOHAYYHOH
KAPTUHBI MUPA

HNuTepakTHBHas hopMa — jleKuusi-Buzyanusamnusi (temor 1.1 — 1.2)
Tema 1.1. Hayunblii MeToq

1) IMonsiTHe METOAA U METOOJIOTHH.

2) OO1uieHay4YHbIe METO/IbI IMITUPHUYECKOTO MMO3HAHKS: HAOIIOICHUE, SKCIICPUMEHT, H3MEPEHHE

3) OOieHayYHbIe METO/IbI TEOPETHUYESCKOTO MO3HAHUS: a0CTparupoOBaHKe, UCATN3AIHs, MBIC-
JICHHBIN IKCHEPUMEHT, (opMalIn3alusl, UHAYKIHS U JeAYKLHUS.

4) OOuieHayuyHble METOJIbI, TPUMEHSIEMbIC HA SMITUPUYCCKUX U TEOPETHUECKHX YPOBHSX IO-
3HAHMS: aHAJIU3 U CUHTE3, aHAJIIOTHS U MOJIETTUPOBaHUE.

5) Kpatkwii 5KCKypC B HCTOPHUIO Pa3BUTHS HAYKH.

Tema 1.2. T'ymMaHuTapHasi U eCTECTBEHHOHAYYHAsl KYJbTYpa

1) Beenenue. EcrecTBO3HaHME — COBOKYITHOCTh HAayK O NMPHPOJE, pacCMaTpUBaeMOl Kak eIu-
HOE LIETIOE.

2) EcrecTBeHHble Hayku: (hU3MKa, XUMHUsS, OUOJIOTHUS, TEOJIOTHUS, ACTPOHOMUSI, SKOJIOTHS U JIp.
Juddepenumanys u MHTErpanus HayK. MareMaTuka Kak si3bIK €CTeCTBO3HAHUS.

3) I'ymanuTapHbie Hayku: Guiaocopus, UCTOPHs, (PUIOIOTHS, KYIbTYPOJIOTHS, TIPAaBOBEACHHE,
nejaroruka u ap.

6) EcrecTtBeHHOHAy4Has KynbTypa. ['yMaHuTapHas KynbTypa. [[Be KyabTypbl U B3aUMOCBS3b

MEXy HUMH.
Paszpen 2. IPOCTPAHCTBO, BPEMS, CUMMETPUSA

HNurepakTuBHas ¢popma — Nekuus-suzyaausanus (temsl 2.1 — 2.4)

Tema 2.1. IIpuHUMTIBI CHMMETPHH, 3aKOHBI COXPaHEHHS

1) [ToHsiTHE CUMMETPHHU B €CTECTBO3HAHHH.

2) OAHOPOIHOCTD U U30TPOMTHOCTH MPOCTPAHCTBA, CBA3b C 3aKOHAMHU COXPAHCHHS UMITYJIbCa U
MOMCHTAa UMITYJIbCa. IousTus AHU30TPOIINHU.



3) OmHOPOIHOCTH BPEMEHH, CBSI3b C 3aKOHOM COXPAaHCHUS SHEPTHH.
4) CuMMETpUH IPUPOIHBIX 00BEKTOB. BUIbI CHMMETpPHIA.
5) DBomronus Kak IeNoYKa HapynieHHiH cuMMeTpr. CHUMMETPHSI U aCHMMETPUSI )KUBOTO.

Tema 2.2. JBoJ1ionus NPeACTABIEHUI 0 MPOCTPAHCTBE M BPeMeHU

1) IIpocTpaHCTBO U BpeMsi ApHUCTOTEIIS.

2) AOCOMIOTHOE ¥ OTHOCHTEIBHOE MPOCTPAHCTBO U BpeMst HploToHa.

3) OmbiT Maiikenscona-Mop:u. IHBapuaHTHOCTh CKOPOCTH CBETA.

4) EQuHCTBO MPOCTPAHCTBA U BPEeMEHH Kak (pOPMBI CYIIECTBOBAHHS JABMKYLICHCS MaTepHH B
COBPEMEHHOM HAyYHOU KapTHUHE MUpa.

Tema 2.3. DiieMeHTHI CIeNNAJIbHOM TEOPHH OTHOCUTEILHOCTH U ee CJIeICTBUS

1) Cnenunanbhas reopus otHocutenbHocTd (CTO) A. DitHmTeiHa.

2) [punimn otHOCHTENbHOCTH [anues.

3) Ipunine CTO: MPUHIMIT OTHOCUTEILHOCTH, IIPHHITUIT HHBAPHAHTHOCTH CKOPOCTH CBETA.
4) CnenctBust CTO:

— OTHOCHUTEJILHOCTH OJJHOBPEMEHHOCTH;

— PETSITUBUCTCKOE COKpAIICHUE JUTHH U IIPOMEKYTKOB BPEMEHU;

— IPOCTPAHCTBEHHO-BPEMEHHON MHTEPBAIl MY COOBITHSMH, €TO HMHBAPUAHTHOCTD;

— MPUYKUHHO-CJIEICTBEHHBIE CBA3U MEKY COOBITHSIMU, IPUYUHHOCTD;

— €IMHCTBO MPOCTPAHCTBA U BPEMEHH, IPOCTPAHCTBEHHO-BPEMEHHON KOHTHHYYM;

— DKBUBAJICHTHOCTh MACChl Ml SHEPTHH.

Tema 2.4. Oouas Teopusi otHocutesbHOcTH (OTO). OMIupuyeckue qokazareabcrea OTO

1) OGras Teopust otHocutenbHoctd (OTO): pacnpocTpaHeHUe MPHHIIUMIIA OTHOCHTEIBHOCTH
Ha HEMHepLUalbHbIe CUCTEMBbI OTCUETA.

2) TlpuHIMIT SKBUBAJICHTHOCTH TPABUTALIMOHHOTO MTOJISI M CHJT MHEPIHH.

3) Dmnupuueckue nokazarenscrsa OTO:

— 3¢ eKTHI, CBA3aHHBIC C YCKOPEHUEM CHCTEM: TPABUTAIMOHHOE 3aMe/JIEHUE BPEMEHH, TPaBH-
TAI[MOHHOE KPACHOE CMEIIICHHE CBETA;

— I'PaBUTALMOHHOE OTKJIOHEHUE CBETA, IPAaBUTAIIMOHHOE JINH3UPOBAHHUE;

— YepHBIE JBIPHI — KOJUTAIIC MACCUBHBIX 3BE3]I, 3TyYeHNE XOKHHTA;

— opOuTanbHble 3 (EKThI: penATUBUCTCKAs pelueccus nepurenus Mepkypus, Benepsl, 3emnu,
acrepouaa Mkap, B cuctemMax JBOMHBIX IyJIbCapoB; U3MEHEHUE OpPOUTHI, CBA3aHHOE C I'paBUTALM-
OHHBIM H3JIy4€HHEM JIBOMHBIX M KPATHBIX 3BE3JI; T€0Ie3NUECKasi MPEIeCcCHsl — MPELecCHst TOIICOB
BpalaroIerocsi 00beKTa B MICKpUBIEHHOM IIPOCTPAHCTBE-BPEMEHH;

— TPaBUTALMOHHOE W3Jy4YECHHE: OpOMTAIFHOE JBIKEHHE JTFOOBIX TPABHTAI[MOHHO CBS3aHHBIX
CHCTEM, a TaK)Ke MPOIECCH CIUSHHS HEHTPOHHBIX 3BE3]] U YEPHBIX JBIP COMPOBOXKIACTCS M3ITyde-
HUEM I'pPaBUTALIMOHHBIX BOJH.

Pa3nea 3. CTPYKTYPHBIE YPOBHU U CUCTEMHAS OPTAHU3ALIUA MATEPUN

Tema 3.1. Muxkpo-, MaKkpo- 1 MeraMmmupblI

1) Kpurepuu neneHus Ha MUKPOMUP, MAKPOMHUP ¥ METaMHUP.

2) CTpyKTypbl MEeramupa: 3Be3/ibl, INIAHETHBIE CUCTEMBI, TaJTAKTUKH.

3) BpemeHHbIe U MPOCTpAaHCTBEHHBIC MaciTaObl BeeneHHoi. EauHuib u3mMepeHus: paccros-
HUI B Meramupe. SIBieHus, MO3BOJIMBIINE OLIEHUTh BpeMs CyllecTBOBaHMs BceneHHoM: >¢dexT
Homutepa, 3akon Xab06ma.

4) XapaKTepuCTHKH 3BE31: CBETUMOCTH (MOLIHOCTH HM3JIyYSHHs), Macca, paanyc, CIEKTpallb-
HBIN COCTaB U3ITy4YCHUS.

5) CocraB CoHEUHOH CHCTEMBI: TUIAHETHI, CITyTHUKH TIAHET, aCTEPOU/IbI, KOMETHI, METEOPOH-
JIbl, MATHUTHBIC I10JIs, IBIEBAsI MATEPUs, COJTHEYHBIN BETEP U KOCMUYECKHUE JIyYH.

6) McTouHMKYM SHEPTUU 3BE3/1: TEPMOSICPHBIN CUHTE3 U SHEPTHS I'PABUTAIIMOHHOTO CYKATHSI.

7) IlnanerapHble TYMaHHOCTH; TUTAQHTBI M CBEPXTUIAHTHL;, YEPHBIC JBIPBI, ITYJILCAPHI, CBEPXHO-
BBIC 3BE3/IbI.



8) CouHIle — JKENTHIN KapiauK CIIEKTpaibHOro Kiacca G.

Tema 3.2. B3aumMoCBsI3b CTPYKTYPHBIX YPOBHEH OPraHU3alMi MATepHu

1) IlenocTHOCTD U CUCTEMHOCTD IPHPOIBI.

2) Muoroob6pasue cucreM. MepapXudHOCTh IPUPOIBI M CUCTEM. AJUTHBHBIC ¥ HHTCTPATHB-
HBbIE CBOMCTBA CHCTEM.

3) B3auMoCBsI3p ypOBHEW OpraHu3ali MaTepuu: (PU3HYECKOro, XUMHUYECKOro, OHOJIOrHYe-
CKOTO.

Tema 3.3. Oprannszauust MaTepun Ha (pU3NIECKOM YPOBHE

1) ®dyHaaMeHTaNIbHBIC U DJIEMEHTAPHbBIC YaCTHIIBL.

2) OcHOBHBIE XapaKTECPUCTUKHU IIEMEHTAPHBIX YaCTHII: Macca, 3apsij, CIIMH, BPeMsl )KU3HHU.

3) Kiaccudukarys 3JeMEHTapHBIX YaCTHIL: IO Macce MoKos ((OTOHBI, JCITOHBI, ME30HBI, Oa-
PHOHBI); IO BPEMEHH JKU3HU: CTaOMIIbHbIE (IPOTOH, 3JEKTPOH, HEUTPHUHO M UX aHTHYACTULIBI) U He-
cTaOUIIbHBIE — CAMOIIPOU3BOJIBHO PACIIAAIOTCS HA IPYTHe YACTHUIIBI B CBOOOJIHOM COCTOSIHHH.

4) Tlepenocunku (HhyHIAMEHTAIBHBIX B3aUMOJICUCTBU (POTOHBI, IPABUTOHBI, TIFOOHBI, 0030HBI
W* W-u Z°.

5) BsauMHbIe IPEBPALICHUS YACTHUIl U 3aKOHBI COXPAHCHHSI.

6) dusnveckoe moje Kak COBOKYIMHOCTh BUPTYaIbHBIX YacTHIl. Bakyym Kak COCTOSIHUE TIOJIS C
HaMMEHBIIIEH SHEPTUEH, COCTOAILEE U3 BUPTYAIbHBIX YACTHULL.

Tema 3.4. Opranuzanus MaTepuy HA XMMHU4Y€CKOM YPOBHe

1) Xumuueckuii smeMeHT. AToM. M30TOIBL

2) DBOJIOLUS MIPEJCTABICHHI O CTPOSHUU aTOMa.

3) KBaHTOBO-MexaHUUECKasi MOJICTIb CTPOCHUS aTOMA.

4) Mornekysa Kak KBaHTOBO-XUMHUYECKasi CHCTEMa.

5) CtpoeHre XUMUYECKHX JIIEMEHTOB M neproauueckuii 3akon J[.11. Menzeneesa.

6) Xumuueckuii nporecc. TeroBbie 3pdekTsl XUMUISCKUX peakimid. DaKkTopbl, BIHSIONINAEC
Ha PEaKkIMOHHYIO CIIOCOOHOCTh BEIIECTB.

7) XuMHUYEeCKHUI KaTajlu3 U METObI YIIPABICHUS XUMHYECKUMHU MTPOIIECCAMHU.

Tema 3.5. OcobeHHOCTH 0M010TMYECKOT0 YPOBHS OPraHU3ANMH MATEPHHU

1) CucremHocTb xuBoro. KiieTka — eiHUIIA KU3HU.

2) Xumuueckuii coctaB )KUBOro. OCHOBHBIE CBOWCTBA KHUBOH MaTEepHH.

3) Uepapxuueckasi opraHu3aliys )KUBOT0: MOMYJISILIKS, BU, OMOLIEHO3, OMOreoleHo3, Onocde-
pa.

4) 11enoCTHOCTD JKUBBIX CHCTEM — B3aHMMOJCHUCTBUE M COTJIACOBAHHOCTH ()YHKIIMOHUPOBAHHS
BCEX YPOBHEH OpraHU3aIlH KHUBOTO.

Paznea 4. IOPAJOK U BECITIOPAOK B TIPUPOJE

Tema 4.1. MexaHn4ecKui AeTepMHHHM3M. Xa0TH4YECKOe MOBeJCHHE NTUHAMHUYECKUX CH-
crem

1) Jerepmunan3m. MexaHuCTHUYECKUN geTepMuHU3M Jlariaca.

2) TlousTHE TPAeKTOPUHU BMYKEHHUS YACTHIIBI, KOOPAWHAT, HAYAIbHOTO COCTOSIHHSI CHCTEMBI,
YpaBHEHUS JBHKCHUS.

3) Jlunamuueckasi CHCTEMa — MaTeMaTHyecKast abCTpakIus, MpeIHa3HaueHHast T OMIMCAHUS
M3YYEHUS CUCTEM, DBOJIOLMSA BO BPEMEHU KOTOPBIX OJHO3HAYHO OINPEIEISAETCS HAYAIbHBIM COCTO-
STHUEM.

4) lunamuueckuii xaoc. [IpuMepsl CHCTEM ¢ JMHAMHUYECKAM XaOCOM: IUIAHETHBIE CHUCTEMBI,
MOT0/1a ¥ KJIMMAaT, TYpOYJIE€HTHOCTh, (POHIOBBIE PBIHKH U T.I1. OTIH4YMe Xaoca OT Oecropsaka.

Tema 4.2. /luHaMHYecKHe U CTATHCTHYECKHE TEOPHHU

1) BeposiTHOCTH — 3TO CTENeHb (Mepa, KOJIMYECTBEHHAs OLCHKA) BO3MOXKHOCTH HACTYILJICHUS

HEKOTOPOTO COOBITHS.
2) IloHATHS CITy4ailHOCTH, CTATUCTUYECKON 3aKOHOMEPHOCTH, CPEIHHUX, HAMOOJIee BEPOSTHBIX
BEJIMYMH (CKOPOCTEH) Ha NpuUMepe IBMXKEHHA MojeKyn rasa. DuyKTyalus Kak ciydaiiHoe (He
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MpeJICKa3yeMoe) OTKIOHEHUE OT CPEIHEro KaKoi-In0o BETUUYHUHBI.

3) KBaHTOBO-MEXaHUYECKOE COCTOSHUE CUCTEMBbI; TIOHSATHE BOJTHOBOW (DYHKIIMH MTPH OMIMCAHUH
JBUKEHHSI MUKPOYACTHULL (HalpuMep, AJIEKTPOHOB B aToMe). CTaTUCTHUECKU XapaKTep KBaHTOBOTO
ONMCAHUS IPUPOBI.

4) CratucTUYecKue U AuHAMUYecKue Teopud. [Ipumepsl. [IpuHIHMIT COOTBETCTBUS CTATHCTHYC-
CKMX U JMHAMHUYECKUX TEOPHH: TMHAMUYECKHE TECOPHHM KaK MPHUOIIKEHHE W yIpolieHue Ooinee
TOYHBIX CTATUCTUYECKUX TEOPUH.

Tema 4.3. KopnyckyJIsipHO-BOJIHOBOM Ayanu3m MaTepuu. [IpuHIun 10noaHUTEIbHOCTH

1) KopryckynsipHO-BOJTHOBOM JTyaTu3M.

2) U3MepeHre B KBAHTOBOW MEXaHHKE KaK Pe3ysibTaT B3aMMOJCHCTBUS MUKPOOOBEKTA C MaK-
porpuOopoM.

3) CooTHolIEHHE HEOMPEIEICHHOCTEH KaK CICICTBUE HEBO3MOXKHOCTH HE BO3MYIIAIOUIMX U3~
mepeHuii. COOTHOIIIEHHE HEOTPEACTICHHOCTEH KaK Pe3y/IbTaT KBAHTOBBIX (PIIYKTYyalui.

4) TIpuHIUIT AOTOJHUTEIBHOCTH B KBAHTOBOW MEXaHHUKE.

5) HeotnenumocTs HaOFOAATEIIS OT HAOJIF01aeMOTr0 00BEKTA.

Tema 4.4. [IlpuHuun Bo3pacTaHusi JHTPONUHN

1) ®opMbl SHEPTUK: TEIIOBAs, XUMUYECKAst, MEXaHUYECKas, JICKTPOMArHUTHAs, sepHas.

2) IlepBbIii 3aKOH TEPMOJIMHAMUKH — 3aKOH COXPAHCHHUS SHEPTHUH MIPH €€ MPEBPALICHUSIX.

3) IloHsaTHE TEPMOANHAMUYIESCKOTO PABHOBECHUS; 3aMKHYTOW (M30JUPOBAHHON) M HE3aMKHYTOM
(OTKpBITOI) CUCTEMBL.

4) Bropoii 3aKOH TEPMOJTUHAMHUKH KaK MPHHIIMI BO3PACTAHHS SHTPOIMU B 3aMKHYTHIX CHCTE-
Max.

5) DHTponus Kak GU3MYECKUN HHAUKATOP HAPABICHHOCTH BPEMEHH.

6) OOpaTtumbie 1 HEOOPATUMBIC MPOLECChl. DHTPOIUS KaK u3MepsiemMas puzndeckas BeIMYnHa
(mpuBeneHHAasl TEIJIOTa) MPHU TEIJI0O0OMEHEe MEeXIy Tenamu. BTOpoil 3akOoH TepMOIUHAMHUKU Kak
MIPUHIMIT HAITPaBJICHHOCTH TEINIOOOMEHA (0T TOpSYEro K XO0JIOHOMY).

7) DHTpoMuUs KaK Mepa MOJIEKYJSIpHOTO Oecropsiaka. CTaTHCTHYECKast MPUPO/Ia BTOPOTO Hava-
Ja TEPMOIMHAMHKH.

8) DHTpomnus OTKPBITON cHUCTeMbl. TepMoauHaMHUKa XHU3HU. TepMoanHaMuKa 3eMiId Kak OT-
KPBITOW CHCTEMBI.

Tema 4.5. 3aKkoHOMEpPHOCTH CaMOOPTraHU3ALMHT

1) Cuneprerika — Hayka O camoopraHusanuu Matepud. CamoopraHuzalys B HPUPOIHBIX H
colMalbHbIX cucteMax. [IpuMepsl camoopranu3anuy B IPOCTEUIINX CUCTEMAX.

2) CamoopraHusanus — IpoLEeCC YIOPSI0YCHUS B OTKPBITOH CHCTEME 3a CYET COTIACOBAHHOTO
B3aUMOJICVCTBUSI MHOKECTBA 2JIEMEHTOB, COCTABIIAIOIINX ITY CUCTEMY. XAPAKTEPUCTUKU CUCTEMBI
U TIpo1ecca.

3) HeobOxomumble YCIIOBHSI CaMOOPTraHU3aIliK: HEPAaBHOBECHOCTh M HEIMHEHHOCTH. [T0poroBhIit
xapakTep (BHE3aITHOCTh) camoopraHuzanuu. Touka Oudypkanumu Kak MOMEHT KpHU3Uca, MOTEpH
YCTONYUBOCTH.

4) Poct ¢urykryanuit BONIM3M TOUKK OUpypKanuu.

5) [NoHMXeHHE SHTPOIUH CHCTEMbI TP CaMOOPraHMW3aliy. [1OBBIIICHHE YHTPOIUH OKPYKa-
IOLLEN Cpeabl IIPU CaMOOPTaHU3aLUH.

Paznes 5. 3BOJTIOHNMOHHOE ECTECTBO3HAHHUE

Tema 5.1. Kocmosiorusi — Hayka 0 CTPOEHMH M 3BoJIIOLUH BeesenHoit

1) OaHOPOAHOCTh W U30TPOMHOCTH BeenenHoi B 6oibImuX Maciitadax. XMMHYECKHH COCTaB
Bcenennon.

2) Monenu 6eCKOHEYHOM B IPOCTPAHCTBE CTAIlMOHAPHOMN BeeneHHoil.

3) lunamuueckas Mojieib Beenennoit @puamana.

4) Pacmmpenune Bcenennoit m 3akon Xa06ma. Kocmosmorudeckass MOZAEIb HECTAIlHOHAPHOM
Bcenennoii DitHmreitna-dOpuamana.

5) Paznuunble CrieHApUu pa3BUTUS BCelleHHOM: OTKpbITast, MyIbCUPYIONIAsl U 3aKpbITasi MOJIe-
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nu 3BosroIuu. [IpoGiema u3MepeHus cpeTHel IOTHOCTH BeeneHHOM.
6) Teopus bonbiroro B3peisa (I'. 'amoB).

Tema 5.2. Kocmoronus. I'eostornueckasi 300U

1) KocMoronusi — paszen acTpOHOMHH, W3YYaIOIIUil MPOUCXOXKICHUE U Pa3BHTHE KOCMHYE-
CKHX TCJI U UX CUCTEM.

2) Muarpamma I'eprmmpynra-Paccena — Moielib SBOJIIOIMU 3BE€3/1bI B 3aBUCHMOCTH OT €€ Mac-
Chl. DTarnbl 00pa30BaHUs 3B€3/bl. JTAllbl YBOIIOLUY 3BE3]l IIPH PA3HBIX MACCaX.

3) I'mnotesbl 0 npoucxoxaeHnn CoNHIA U TUIAHET.

4) Mopens BHyTpenHero ctpoenust Connia. CojHe4YHasi aKTUBHOCTb, H3JTy4YCHHE.

5) [nanera 3emis, ee Gopma, XMMUUSCKUN COCTAaB, BHYTPEHHUE O0OJOYKU 3eMIIM M METOJIbI
UCCIICIOBAHMSI €€ TITyOHH.

Tema 5.3. Buosornueckuii YBOJIOIHOHN3M

1) DBosronus U ee aTpHOYTHI: CAMOIIPOU3BOJILHOCTh, HEOOPATUMOCTh, HAIIPABICHHOCTb.

2) Buonoruueckasi 3BOJIONKS — €CTECTBCHHBIM MPOIECC Pa3BUTHS JKUBOW MPHUPOJIBI, COMPO-
BOKJAIOIIUICS M3MEHEHHEM T'€HETHYECKOro COCTaBa MONYJSALMi, (hopMUpOBaHHMEM aJanTalui,
BUI000pa30BaHUEM U BBIMUPAHUEM BHJIOB, TPEOOPA30BAHNEM SKOCHCTEM H OHOCHEPHI B IIEIIOM.

3) DBomnronnoHHAs KOHIENIHUs JlaMapka ¥ ee OCHOBHBIC TIOJIOKCHHUSL:

— ujiest U3MEHSIEMOCTHU BUJIOB;

— MPOLIECC CAMO3apOKACHUS KU3HU MTPOIOIHKAECTCS IIOCTOSHHO;

— Y BCEX OPTaHMU3MOB CYILECTBYET CTPEMIICHUE K COBEPIICHCTBOBAHUIO;

— 3aKOH YIPaXXHEHUS U HE YIPaKHEHHsI OpPraHoB (€CJIM OpraH HYXKEH, TO 3TO BEET K €ro Jajib-
HelIIeMy pa3BUTHIO, HET — K JIerpajaluy;

— IIEPBBIC OPTAHU3MBbI IPOU30LLUIN U3 HEOPTAHUYECKOM PUPOIBL;

— CBSI3b DBOJIIOLIMY JKUBBIX OPraHU3MOB C U3MEHEHHUAMHU YCIOBUI OKPYKAIOILEH CPEbl;

— HacJIeJOBaHHUE OJIaronpusATHBIX MPU3HAKOB.

4) Teopus sBomronnu Y. JlapBruHa, OCHOBHBIC MTOJIOKEHHSL:

— BCE BU/IbI )KMUBBIX CYIIECTB, HACEISIOMUX 3eMJII0, HUKOTa He ObUTN KEM-TO CO3/aHblI;

— BO3HHMKHYB €CTECTBEHHBIM ITyTE€M, OpraHM4ecKre (GOopMbl MEIJICHHO U MOCTENEHHO Mpeodpa-
30BBIBAIMCH, COBEPLICHCTBOBAJIUCH B COOTBETCTBUH C OKPYKAIOIIMMH YCIOBUSMU;

— B OCHOBE MpeoOpa3oBaHMs BHJIOB B NPHUPOJE JIekKAT TAaKUe CBOWCTBA OPraHU3MOB, Kak
HACJIEICTBEHHOCTh U U3MEHYMBOCTD, a TAK)KE MMOCTOSHHO MPOUCXOASAIIUN B IPUPOJIE€ ECTECTBEHHBIIN
0TOOP, KOTOPBIN OCYILECTBIISETCS Yepe3 CI0KHOE B3aMMO/IEHCTBHE OPraHU3MOB JPYT C IPYTOM U C
(dakTopaMy HEKXUBOW MPUPOJIbI — IPOUCXOAUT OOpPHOA 3a CYIIECTBOBAHUE;

— pe3yJbTaT 3BOJIOLUHN — MPUCIIOCOOIEHHOCTh OPraHU3MOB K YCIOBUSAM UX OOMTAHUS M MHO-
rooOpasust BUJI0B B IPUPOJIE.

5) CuHTeTHYecKasi TEOpHsI IBOJIIOIMU — COBPEMEHHAsI IBOJFOIIMOHHAS TEOPHs, KOTOpasl sSBIIs-
€TCsl CUHTE30M PA3IMUHBIX JTUCLUIUINH, IPEKIE BCEro, FTEHETUKU U JapBUHU3Ma. OCHOBHBIE 110JI0-
KEHHUSI:

— MaTepHaoM JUIsl HBOJIIOLUH CIyXaT HACJIEACTBEHHbIE N3MEHEHHS — MYTAIlMM U UX KOMOHMHA-
111718

— OCHOBHOM JIBMKYIIUH (aKTOp — €CTECTBEHHBIH 0TOOP Ha OCHOBE OOPHOBI 3a CYIIIECTBOBAHHE;

— NOMYJISIIMS — HAUMEHbILAs €AMHUIIA YBOJIIOLINH;

— DBOJIIOLUS HOCUT B OCHOBHOM JMBEPreHTHBIH XapakTep, T.€. OJWH TAKCOH MOXET CTaTbh
MPEIKOM HECKOJIbKUX JOYEPHUX TaKCOHOB;

— DHBOJIIOIMS HOCUT MOCTENEHHbIN U JUIMTENbHBIA XapakTep; BUA000pa3oBaHUE Kak 3Tall 3BO-
JIOLMOHHOTO Tpollecca MpeCTaBiIsieT co00i CMeHy OJHON BPEMEHHOM MOMYJSIUHN Yepeon mo-
CJIEIYIOIINX BPEMEHHBIX MOIYJISLINM;

— BHJI COCTOUT U3 MHO>KECTBA COMIOJYMHEHHBIX, MOP(OIOrHuecKy, (PU3H0I0OTHUECKH, IKOIOT U-
YeCKH, OMOXUMHUYECKU M T€HETUYECKU OTIIMYHBIX, HO PEIPOJYKTUBHO HE M30JMPOBAHHBIX €IUHMIL
— IIOJIBUJIOB U MOMYJISILINM;

— BHJI CYILECTBYET KaK LI€JIO€ U HE 3aMKHYTO€ 00pa3oBaHUE; LIEJOCTHOCTh BUA MOJAEPKUBA-
€TCsl MUTPalUsIMH 0cO0el U3 OJHOM MOIYIISLUHU B IPYTYIO, IPU KOTOPBIX HaOIr0AaeTcst oOOMeH aj-
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nensiMu (TIOTOK TEHOB);

— MaKpOdBOJIIOIMS Ha OoJiee BHICOKOM YPOBHE, YeM BHJ (pOJI, CEMEHUCTBO, OTPsA, KJIacc U 1p.),
UJIET ITyTEeM MUKPO3BOJIIOIH;

— m000ii peanbHbIi (2 He COOPHBIN) TAKCOH UMEET MOHO(PHIIETHIECKOE MTPOUCXOKICHHUE;

— DBOJIIOLIAS UMEET HEHAINPABIICHHBIM XapakTep, T.€. He WIET B HANPABIECHUU KAKOH-INOO KO-
HEYHOH LIENH.

Tema 5.4. I'eHeTHKA H IBOJIONHSA

1) I'eHeTnka — HayKa O 3aKOHOMEPHOCTSIX HACJICJCTBEHHOCTH M M3MEHYMBOCTU. [ €H — CTpyK-
TypHast ¥ (YHKIMOHAJIbHAS €IWHUIA HACIEICTBEHHOCTH >KMBBIX OpraHm3MoB, ydactok /IHK, 3a-
JAIOIIUN TTOCIIEI0BATEILHOCTD ONPESICHHOr0 nmojaunenTuaa oo ¢pynkinuonansHo PHK.

2) Amnenu — pazindHbie (OPMBI OJHOTO M TOTO K€ T'€HA, PACIOJNIOKEHHBIC B OJMHAKOBBIX
ydacTKax (JOKycax) rOMOJIOTHYECKHX XPOMOCOM M OMPEICISIONINe aJbTEPHATUBHBIC BapUAHTHI
Pa3BUTHS OJIHOTO U TOTO K€ MPU3HAKA.

3) XpoMOCOMBI — HYKJIEONPOTEUAHBIC CTPYKTYPBI B SAPE dYKAPHOTHUECKON KJIETKH, B KOTO-
pPBIX cOoCpeloToueHa OoJibllias 4acTh HACJIEICTBEHHOM MH(OpMALUU, U KOTOPHIE MpeIHa3HAYCHBI
JUISL €€ XpaHEHHU s, pealiu3alliuy U TIepeaydH.

4) INoHsATHS TeHOMA, TCHOTHIA U (PEHOTHIIA.

5) CroiicTBa reHEeTHYECKOro MaTepuana. Buasl n3aMeHUYMBOCTH. MyTtareHHbie (akropsl. [Ipu-
YUHBI MyTauui. Poibe MyTanuii B 3BOJIIOLIMOHHOM ITpOLIECCE.

Paznea 6. KOHHEINIUU MPOUCXOXKIEHUA )KU3HU

Tema 6.1. I'unmore3sl 0 NPOUCXOKIEHUN KU3HHA HA 3emJie

XKu3Hp — 3TO Mpolecc CyIecTBOBaHUS CIOXKHBIX CHCTEM, COCTOSIIMX U3 OOJIBIINX OpraHuye-
CKHX MOJICKYJ U HCOPraHMYCCKUX BCIICCTB, CIIOCOOHBIX CaMOBOCIIPOU3BOAUTHECA, CaMOpPA3BHUBATh-
Csl M MOAJIEPKUBATh CBOE CYILIECTBOBAHUE B pe3ysibTaTe OOMEHA SHEPrueil 1 BEeLECTBOM C OKpY-
JKarouien cpeaou.

ITpoucxosxaeHre KU3HU Ha 3emiie SBISETCS OJHOM M3 BaXHEHUIIMX MPOOJIeM €CTeCTBO3HAHMUS.
Eme B rmy0okoil IpeBHOCTH JItO/IM 3ajjaBajid cebe BOIPOCHI, OTKYJa MPOU30IILIA KUBaAs NPUPOAA,
KaK MOsBWJIACH )KM3Hb Ha 3eMile, TJIe TPaHb NIEPEX0/1a OT HEXUBOIO K >KM3HU U 11p. Ha npotskenun
JCCATKOB BE€KOB MCHAJIMCH B3IJIAIbI HA HpO6JICMy JKM3HH, BBICKA3bIBAJIMCh PAa3HbIC UJICH, THIIOTE3bI
Y KOHILIEIIMU. DTOT BOIIPOC BOJHYET YEJIOBEYECTBO U 10 HACTOSLIEE BPEMSI.

HexoTopsie naen u runoTes3sbl 0 MPOUCXO0KACHUN KU3HU MOJYYHIIA IIHUPOKOE PACIPOCTPAHE-
HUE B pa3Hble IIEPUOBI HICTOPUH Pa3BUTHS €CTECTBO3HAHM. B HacTosiee Bpemsl CyIeCTBYET IATh
THUITIOTE3 BO3ZHUKHOBCHUSA ) KU3HU.

1) KpeannoHusm — rUIoTe3a, yTBEpIKAAroIias, 4To )KU3Hb CO3/IaHa CBEPXbECTECTBEHHBIM CY-
IIECTBOM B pe3yJIbTaTe akTa TBOPEHUs, TO €CTh borom.

2) I'mnoTe3a cTallMOHAPHOTO COCTOSTHHMS, COTTIACHO KOTOPOI JKU3HB CYIIECTBOBAJIA BCET/IA.

3) I'umoTte3a caMONPOU3BOJIBHOTO 3aPOXKICHHS KHM3HU, KOTOPas OCHOBBIBACTCSI HA UJIee MHO-
TOKPaTHOTO BO3HUKHOBEHMS JKU3HU U3 HEXUBOTO BEILIECTBA.

4) TunoTe3a MaHCIEPMHH, COTJIACHO KOTOPOW KHM3Hb ObLIa 3aHECEHa Ha 3eMITI0 M3 KOCMHYe-
CKOT'O IIPOCTPAHCTBA.

5) T'umoTe3a HCTOPUYECKOTO MPOUCXOXKICHUS KU3HH MTyTeM OMOXUMHUYECCKOM IBOJTFOIINH.

Tema 6.2. 'mnore3a camo3apo:kaenus u nancnepmun. I'mnoresa Onapuna-IOpu

1) Teopust camo3aposkJcHHs XU3HU Oblia pacrnpoctpaHeHa B J[peBHem Kutae, BaBuione u
HpeBnem Erunrte B kauecTBe ainbTEPHATHBBI KPEANMOHU3MY, C KOTOPHIM OHA COCYIIECTBOBAJIA.
Apucrorens (384 — 322 rr. 10 H.3.): ONpEENICHHbBIE «JaCTHUIIB» BEIIECTBA COAEPKAT HEKOE «akK-
THBHOE HA4yajaoy», KOTOPOE MPH MOIXOIANINX YCIOBUIX MOXKET CO3/1aTh KUBOW OpraHu3M. BIioTsh
10 19 Beka B HayyHOIl cpesie CYLIECTBOBAJIO MPEICTABIEHUE O «OKM3HEHHOW CUJIe» - HEKOW BCEIpPO-
HUKAIOIEH CyOCTaHIINN, 3aCTABIISIONICH 3apOKIaTHCS KUBOE U3 HEXKHUBOTO.

BriocnenctBumn Onaromaps skcnepumentam ®panuecko Penu, Antonu Ban JleBenryka, Jlyu
[TacTepa 3Ta Teopust OblIa OKOHYATEIIBHO ONMpoBeprayTa. Ha cMeHy abnmoreHnes3a mpuiia KOHIIET-
s OuoreHesa.
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2) Cormacuo teopuu ITancrepmun (0. JIubux, I'. Puxtep, C. AppeHnyc) KH3Hb MOTJIa ObITH
3aHeceHa Ha 3eMIII0 U3 KOCMOCa C METEOpPUTaMU M KOCMHYECKOM Mbuibio. HekoTopbie opraHnus3msl,
Hanpumep, tTuxoxonaka (Tardigrada) pasmepamu 0,1—1,5 MM, 001a1af0T BHICOKOH YCTOWYHBOCTBIO
K pajiianuu, TIy00KOMY BaKyyMy, HU3KUM TEMIIEpaTypaM U IPYTrUM BO3JICHCTBHSIM.

OpnHako A0 cHX MOp HE YAAJIOCh OOHAPYKUTh HA METEOpUTaX, YINABIIMX Ha 3eMIIIO WM Haxo-
JISLIUXCSL B OTKPBITOM KOCMOCE, Ha IJIAHETaX M UX CIYTHUKOB HaIlled COJIHEYHON CHUCTEMBI Oopra-
HU3MBbI, UMEIOIIIME BHE3EMHOE IMPOUCX0KICHUE.

3) I'umotesa Onapuna-tOpu

— DTanbl BO3HUKHOBEHUS XU3HU 10 OnapuHy:

® BO3HUKHOBEHHE OPraHUYECKHUX BEILECTB;

® BO3HHMKHOBEHHE OCJIKOB;

® BO3HUKHOBEHHE OEJIKOBBIX TEll.

— YcnoBust BOSHUKHOBEHHS JKU3HH Ha 3eMJI€e:

e ucxoaHbie BemiecTBa nepBudyHoit armocdepst 3emnn: CO, CO2, H2S, NHs, H2, NO2, Na,
CH4, H2O u1 np.;

e He ObUIO CBOOOHOTO KUCIOPOAA, KOTOPBINA MPUBOIMI Obl K HEMEICHHOMY OKHCIICHUIO HC-
XOJIHBIX ¥ MIPOMEKYTOUYHBIX BEIIECTB;

® HE CYIIECTBOBAJIO KMBBIX CUCTEM, KOTOPbIE pa3pymiaiyd Obl OpraHuueCcKue COCAMHEHUS WU
MCIIOJIb30BAJIM UX.

— WcTOYHMKY HEPTUH:

® KOCMMYECKas 3HEPIUs: COJHEYHbIN CBET, BKJIIOYAs YJIbTpadUOIEeTOBOE U3IyYEHHUE, U KOC-
MUYECKHE JTy4H;

e DSHEprusi Heap 3eMIIU: PaIMOaKTUBHOCTh MUHEPAJIOB, TEIJIO BYJIKAHOB U UCTOYHUKOB;

e 5Heprus atMoc(hepsl — ANEKTPUIECKHUE PA3PSIBI.

— JloCTaTo4YHO AIUTENBHOE BPEMS:

® TIPOIECC XUMUYECKOW IBOIIIOIIMY HAYAJICS MUHUMYM 3a | MIIpA JIeT 10 00pa3oBaHus MEePBbIX
OpPTaHU3MOB — TeTePOTPO(PHBIX MPOKAPUOTHUECKUX KIETOK.

I'mnote3a OnapunHa-XomnaeitHa yTBEpKIAET, YTO KU3Hb BO3HMKIIA B OK€aHaX, T/ Tepe] dTUM
chopMHUpOBAJICS HACHIIICHHBIH MPEeOMOTHYECKUI OyTbOH M3 Pa3IUYHBIX OPTraHUYECKHX COeIUHE-
HUH.

OmnbiTel Mminepa-lOpu B 1953 rogy moxarBepawiiv, 4To MHOTME OMOJOIMYECKHE BEILeCTBa
(aMUHOKHUCIIOTHI, aJIEHUH, MPOCTHIE caxapa) MOXKHO CUHTE3UPOBATh U3 HEOPTaHUUECKUX BEIIECTB B
71a060paTOPHBIX YCIOBUSX, €CIIM CMOJICTUPOBAThH YCIOBHS MEPBOOBITHOM 3eMITH.

4) CoBpeMeHHbIE MPEICTABICHUS TPOUCX 0K ICHHS KU3HH:

e B Havane 1980-x rogoB Obuta yctaHoBieHa crocodHocTs PHK k camopenpoaykiuu B OT-
CYTCTBHE OEKOBBIX (DEPMEHTOB;

e mporecc sBomtonu men oT PHK k Genky, 3atem k o6pazoanuto monexyinsl JTHK;

® TIOCJEIHUN 3Tall BOSHUKHOBEHUS JKU3HU — 00pa30BaHHE MOJIEKYII, YIIOPSI0YEHUE CTPYKTY-
PBI, YCOBEPILIEHCTBOBAHUE MPOIIECCOB 0OMEHA C OKpY Karollei cpefoi — 00pa3oBaHUE MPOCTENIINX
KJIETOK — IPOKAPHOTOB — C 3TOI'0 MOMEHTAa HAUMHAETCS OMOIOTHYECcKast YBOJIFOIIHSL.

Tema 6.3. 3emuis1 B 1epuoJ 3apOKACHHUS KU3HU

1) Hcropus >ku3HU Ha 3emile HaYaaach ¢ MOMEHTA IMOSIBJICHUS MIEPBOrO )KUBOTO CYIIECTBA —
3,7 MuyuMapa JeT HazaJ M MpoJiojbKaeTcs mo ceil JeHb. CXOACTBO MEXAY BCEMH OpraHu3MaMHu
yKa3bIBaeT Ha HAIWYHE OOIIETO MpeKa, OT KOTOPOTO MPOU30ILTH BCE JIPYTUe JKUBBIEC CYIIECTBA.

2) 3emust oOpaszoBanach OKoyio 4,567 Mupa JieT Hazaa MyTEM aKKpeUuH U3 IPOTOIIIaHETHOTO
JIMCKa, TUCKOOOPa3HOI Macchl ra3a, MbIIM, OCTABIIUXCS OT oOpazoBaHus CoHIIA, KOTOpas U Jana
Hayano CoJTHeYyHOU cucTeMe.

3) Bynkanudeckast erasaiysi co3zaia nepBUYHY0 atMocepy, HO B Hel MOYTH HE OBUIO KHC-
Jopoaa U oHa Oblga Obl TOKCHYHOW JUIs JIFO/IEH M COBPEMEHHOMN KHM3HM B L1eJoM. boinbinas yactb
3emiu Oblla pacIUIaBICHHON M3-3a aKTUBHOTO BYJIKAHHM3Ma U YaCThIX CTOJIKHOBEHHH C JpyruMu
KOCMUYECKHMH 00BbekTaMu. [Ipeamonaraercs, 4To OJTHO U3 TAKUX KPYIHBIX CTOJIKHOBEHUH MpPHUBE-
JI0 K HAKJIOHY 3eMHOM ocu U (popmupoBanuio JIyasl. Co BpeMeHEM Takue KOCMHYECKHe OomMbapu-
POBKH MTPEKPATHIIUChH, YTO MTO3BOJIWIIO IJIAHETE OCTHITH U 00pa30BaTh TBEPAYIO KOPY.
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https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BD%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D1%89%D0%B8%D0%B9_%D0%BF%D1%80%D0%B5%D0%B4%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%BB%D1%80%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%BA%D1%80%D0%B5%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D1%80%D0%B0

4) JloctaBiieHHas Ha TUIAHETY KOMETaMHU M aCTepPOMIaMH BOJIa CKOHICHCHPOBAIACh B 00JIaKa
OKeaHbl. 3eMIIs cTajia, HaKOHEeIl, TOCTeIPUUMHON Vs )KU3HU, a camble paHHUE e€ hopMbl oboraTu-
au atMocdepy kuciopogoM. [lo kpaitHed mepe, EPBBIM MIITHAPA JIET JKU3Hb Ha 3emiie Cyllle-
CTBOBAJIa B MAJIBIX U MUKPOCKOIMUYECKUX (popmax.

5) Okosio 580 MHJUTHOHOB JIET Ha3aJ BO3HHKIIA CJIOXHAs MHOTOKJIETOYHAs KH3Hb, @ BO Bpe-
Msl KEeMOPHIICKOTO TIEpHOJIa OHA TMEePEeXuiia MpoIecc OBICTpO auBepcudUKaiu B OOJBITMHCTBO
OCHOBHBIX THIIOB.

Tema 6.4. Bo3HMKHOBeHMe )KM3HU B IITyOMHAX THAPOTEPMAJIbHBIX CHCTEM

1) T'uaporepmanbHbIe UCTOYHUKH («uépHbie KYPUJIBIIUKN») —ICHCTBYIOIIUE Ha
JTHE OKEaHOB MHOT'OUMCJICHHbIEC HICTOYHHUKH. V3 HUX B OKeaHbl MOCTYNaeT BHICOKOMUHEPAIN30BaH-
Hasl ropsiyasi BoJia IoJ1 IaBJICHHEM B COTHH aTMocdep. [Ipeacrasisator co6oit TpyoooOpa3Hbie oOpa-
30BaHUs, IOCTUTAIOLINE BBICOTHI B JIECATKA METPOB, YCTOMUYHUBOCTh KOTOPHIX oOecreunBaeTcs Aei-
CTBUEM CUJIBI ApXuMea.

2) «KypuipIukny» M3BEpraioT reoTepMaibHyto Boay Temmeparypoi 1o 400 °C. M3-3a 60ib-
IIOTO JIABJICHUS 3Ta BOJA HE KHUIIUT, @ HAXOJUTCA B CBEPXKPUTUUECKOM cOocTossHUH. [Ipnunna uép-
HOTO IIBETa U MYTHOCTH — B3BeCh CyIb(huI0B MeTauioB. Conpukacasch ¢ OKEaHCKOM BOJIOH reo-
TepMalibHasT BOJA OXJIAKIASTCS, M3 HEe MEPBBIMH BBIATAIOT CYIb(QUIBI )Kelie3a, MEIH U HUKEJI,
oKpaieHHbIe B 4Y€pHBIA. B npouecce nanpHeiimero oxnaxaenus (200—300°C) u3 reorepManbHON
BOJIBI BBINIAJAIOT CYIb(UIBI IIMHKA M MAPTaHIla, OKPAIICHHBIC B OCJBIN, TaK YTO JHO BOKPYT «dep-
HBIX KYPUJIBIIMKOB» O€Noro 1Beta. B reorepManbHO BOJE TaKkkKe COAepkKaTrcs cepoBOIOPOI, Ka-
nui, Mmarauii. OHa UMEET MIEJIOYHYIO PEaKIIHIo.

3) 'maporepMaibHbIe UCTOYHHKH SIBIISIOTCS CBOCOOPA3HBIMU «0a3MCaMHU JKU3HU» B TIyOWH-
HOU aOTUYECKON 30HE OKeaHa, CYIIECTBYIOUIMX HE Ha OCHOBE (DOTOCHMHTE3a, a XEMOCHHTE-
32 XeMOCHHTE3UPYIOLUX OakTepuil. ITo cpefa oOuTaHUsI HEOOBIYHBIX OMOIIOTUYECKUX COOOIIECTB,
obecrieunBarOUX  (OPMHUPOBAHUE HE3aBHCHMBIX SKOCUCTEM. OJTO caMmble DIYOOKHE dYa-
¢t Ouocdepsl, nocruratomiue riryounsl 2500 meTpoB u Oosee.

Tema 6.5. Kputepuu oburaemoctTn miaHer. Biausinue Temmepartypsl, aBJIeHUsI 1 aTMO-
cepbl

1) JKu3HenpuroaHoCTh — MPUTOAHOCTh HEOECHOro Tejia il BO3HUKHOBEHHS W TOIepKa-
Hus ku3HU. Ceifyac >KM3Hb U3BECTHA TOJIBKO Ha 3eMJie U HU OJHO HeOECHOE TEeJO Helb3s YBEPEHHO
MPU3HATh MPUT'OJHBIM JJId )XU3HU, — MOJKHO TOJIBKO OLICHUBATH CTCIICHDb STOU IMPUTOJHOCTH HaA OC-
HOBE CTEIMEHU CXOJCTBA YCIOBUI Ha HEM C 3eMHBIMH.

2) YcnoBus Ha HEOECHBIX Tejax ONMPeneNsIoTcs (pakTopaMu, HEKOTOPBIE U3 KOTOPBIX ISk MHO-
TUX TeN U3BECTHHI, — QU3NYECKUMHU XapaKTEPUCTHKAMU (B YACTHOCTH MACCOW M CTPOCHHEM), XU-
MHUYECKHUM COCTAaBOM, M OPOUTAIHHBIMU XapaKTePUCTHKAMU, a TAaKXKe MapaMeTpaMu 3BE3/Ibl, BOKPYT
KOTOpPOH 3TO Teno obpamaercs. MccnenoBanusMu B 3TON 00J1aCTH 3aHUMAETCS] aCTPOOMOJIOTHSI.

3) JKuBble OopraHu3MBbl BCET/Ia HY)KIAIOTCS B UCTOYHHMKE SHEPTUH. | TaBHbIC MPU3HAKK JKHU3HE-
MPUTOJHOCTH TUIAHETHI: OOJNBIINE BOJAOEMBI W YCJIOBHS, CIOCOOCTBYIONIHME CHHTE3Y CIIOXK-
HBIX OPTAaHUYECKUX BEIIECTB, a TakKe HalWYhMe WCTOYHMKA DJHEPruM s  MOJjepKa-
HUS MeTa0oIHM3Ma.

4) XKu3HEenpUroHOCTh IJIAHETHI 3aBHCUT OT CBOMCTB 3BE3/Ibl, BOKPYT KOTOPOW OHA OOpalaeT-
cs1. 3Be3Ja JIOJDKHA UMETh CTA0MIIBHYIO CBETUMOCTD B TEUCHHE JIOCTATOYHO JIOJTOTO IEpHoJIa Bpe-
MEHH, IOCTATOYHOTO /I BOBHUKHOBEHUS M SBOJIOIUH JKU3HH.

Pa3znea 7. BUOC®EPA U YEJIOBEK

Tema 7.1. DxocucTeMsbl

1) Dkomorust — OMOJIOTHYECKass HayKa, KOTOpas UCCIEAYET CTPYKTYpy U (DYHKIIHOHHUPOBAHHE
CHUCTEM HAJOpPTaHU3MEHHOTO YPOBHS (TOIMYJISIMU, COOOIIECTBA, YKOCHUCTEMBI) B MPOCTPAHCTBE U
BPEMCHH, B CCTCCTBCHHBIX U U3MEHEHHBIX YEJIOBEKOM YCIOBUAX.

2) 'maBHas 3a/1a4a 9KOJIOTHH — PACKPBITH OOIIMEe 3aKOHOMEPHOCTH OPraHU3allMU JKU3HH U Ha
3TOH OCHOBE pa3paboTaTh MPUHLIMIIEI PALMOHATBHOTO HCIOJIB30BAaHUSA MPUPOIHBIX PECYPCOB B
YCJIOBHSIX BCE BO3PACTAIOIIETO BIUSHUS YeJIOBEKa Ha Ouocdepy.
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D0%B5%D1%80%D0%BE%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B5%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_(%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%90%D1%80%D1%85%D0%B8%D0%BC%D0%B5%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%80%D1%85%D0%BA%D1%80%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B6%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4_%D0%B6%D0%B5%D0%BB%D0%B5%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4%D1%8B_%D0%BC%D0%B5%D0%B4%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4_%D0%BD%D0%B8%D0%BA%D0%B5%D0%BB%D1%8F(II)
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4_%D1%86%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4_%D0%BC%D0%B0%D1%80%D0%B3%D0%B0%D0%BD%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%84%D0%BE%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B7%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%BC%D0%BE%D1%82%D1%80%D0%BE%D1%84%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B7%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8B_%D0%BE%D1%80%D0%B1%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%B1%D0%BE%D0%BB%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%82%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
http://sbio.info/dic/10739
http://sbio.info/dic/12620

3) IIpeaMeToM SKOJOTHH SBIISIOTCS OHOJOTHUECKUE CUCTEMBI OT OpraHu3Ma 10 Onocdepsl.

4) TloHsITHE SKOCHCTEMBI. DJIEMEHTBI IKOCHCTEM (OnoToII, OnoreHo3). bruoTnyeckas crpykrypa
9KOocHCTEM. BBl IPUPOAHBIX SIKOCUCTEM.

5) Iumessie (Tpoduyeckue) Ueu, MMPaMUIbl. DHEPreTUYECKUE MOTOKH B IKOCHCTEMAX.

6) Dkonoruveckue Gpakropbl. DOpMbI ONOTHUECKUX OTHOIICHUIA.

7) Ilpenenst TonepanTHocTH. Cpena OOUTAaHUS U SKOJIOTHYESCKAs HUIIIA.

Tema 7.2. buocdepa

1) Buocepa — 06o0uka 3eMitn, 3acelieHHAs )KUBBIMU OpraHU3MaMy U peoOpa3oBaHHAs UMHU,
riio0anbHast IKOCUCTEMA 3EMITH.

2) BermiectBo: )nBOE, KOCHOE, OMOreHHOE. [ eoXxuMuueckre GyHKIMH BEIIECTBA:

— ra3oBas;

— KOHIICHTpPAIlMOHHAS,

— JIeCTPYKTHBHAs,

— cpenoobpasyromas;

— DHEPreTHYeCcKas.

3) BuoreHHass MUTpaIisi aTOMOB XUMHUYECKHX 3JIEMEHTOB. BHOr€OXUMHUYECKHE TPUHIIAIIBI MU-
rpamnuu.

4) BiusHre KocMuueckux (pakropoB Ha 6uochepy.

Tema 7.3. UennoBek B 6uochepe

1) AHTponoreHe3 — 4acTh OMOJOrMYECKOW IBOJIONUHU, KOTOPask MpUBEIa K TMOSBICHHIO Yel0-
Beka pasymHoro (Homo sapiens), oTaenuBIIero ero oT mpoYyrx rOMUHHI, YeTI0BEKOOOPa3HBIX 00e-
3bsIH M TUTALIEHTAPHBIX MIIEKOTIMTAIOUINX, MPOIECC HCTOPUKO-IBOIIONMOHHOTO (hOpMUpPOBaHUS (PH-
3MYECKOI0 THUIIA YeI0BEKa, IEPBOHAYATIBHOIO PA3BUTHUS €0 TPYLOBOU AEATEIbHOCTH, PEUH.

2) M3ydyeHneM aHTpOIOTeHEe3a 3aHUMACTCSl MHOXKECTBO HAayK: aHTPOIOJIOTHS, MaJeOaHTPOIIO-
JIOTHsl, TeHeTHKa, TMHIBUCTHKA.

3) DKOJIOTHYECKHI CTAaTyC YeslOBEKa.

4) Pacel u pacoreHe3. Bo3MOXHbBIE ITyTH BOJIIOIMN YETIOBEKa.

5) Posib conuanbHbIX U OMOTOTUYECKUX (HaKTOPOB.

Tema 7.4. I'100a1bHBIN IKOJOTHYCCKHUH KPU3HC

1) 3arpsi3HeHHe OKpYKaIOIIei cpe/ibl (MHIPEeIUEeHTHOE, (GU3HUECKOE, eCTPYKTUBHOE).

2) NnaaukaTopsl T00aIbHOTO SKOJOTHYECKOTO KPU3HUCa:

— apHUKOBBIHN 3 (HeKT;

— UCTOIIEHUE 030HOBOTO CJIOS;

— JIerpajiaius JECHBIX, 36MEJIbHBIX, BOJHBIX PECYPCOB;

— CHIDKEHUE OMopa3zHooOpa3us.

3) Ionstue Hoochephbl Kak dTana pa3BUTHs OHochHephbl PU Pa3yMHOM PETYIUPOBAHUH OTHO-
[ICHUH YeJTOBEKa U MPUPO/IBI.

4) YcroiiunBoe pa3BUTHE KaK KOMIIPOMHCC MEXIY CTPEMJICHHEM 4eJIOBEYECTBA YIOBIETBO-
PATH CBOM MTOTPEOHOCTH M HEOOXOIUMOCTBIO COXPaHEeHHS Orocdepbl i Oy TyIMX MOKOJISCHUH.

4.3. JJabopaTopHbIe padoThI

VY4eOHBIM MIIaHOM HE TPETyCMOTPEHO.
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4.4, IlpakTUyecKue 3aHITUHSA

Buo 3anamus ¢
No | Homep Obvem UHMEPAKMUBHO,
n/n | pasoena Haumenosanue mem npaxmuueckux 3aHamuil (wac) AKMUGHOI,
ducyuniu- UHHOBAUUOHHOUL
bl gopmax, (uac.)
1 1 DBOJIIOLMS HAYYHOTO METO/1a U €CTECTBEHHOHAYYHOU 9
' KapTUHBI MAPA
2 2. [IpoctpaHcTBO, BpeMsi, CHMMETPUS 2 -
3 3 CTpyKTypHBIC YPOBHU U CHCTEMHAsl OPTaHU3allis Ma- 9
' TEPUU
4 4. [MTopsimox u GecropsIoK B MPUPOIE 2 2
5 5. OBOIIOIUOHHOE €CTECTBO3HAHUE 4 -
6 6. Konuenmnuu npoucxoxaeHus )Ku3Hu 2 2
7 7. buocdepa u yenosek 3 -
UTOro 17 4

4.5. KoHTposibHbIEe MEePONPUATHS: KYPCOBO# NMPOEKT (KypcoBasi padoTa), KOHTPOJIbLHAasI
patora, PI'P, pedepar

Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Komnemenuyuu
Kon-eo 2 Buo
uacoe Lep, uac yefHou pabomol Oyerxa
N, naumenosanue OK LILS Komn. Y p pe3yibmamos
Pazoenoe OuCyUnIUHb 9 35
1 2 4 5 6 7 8
1. Dpomrouus HAYYHOTO METO/IA U
€CTECTBEHHOHAaY4YHOW KapTHUHbI 6 + + 2 3 JIk, I13, CP 3a4er
MUpa
2. EI/IIZ);)CTpaHCTBO, BpEeMsI, CHMMET- 9 + + 9 45 JIk, 113, CP saueT
3. CTpyKTypHbBIE YPOBHH U CUCTEM- 10 N N 9 5 JIk, 13, CP saueT
Hasl OpraHU3aIVsI MATCPUU
4. Il'[[eopﬂ,HOK u Oecrops1oK B IPUPO- 10 + + 2 5 JIk, 13, CP saueT
5. DBOIIOIMOHHOE €CTECTBO3HAHHUE 14 + + 2 7 JIk, I13, CP 3a4er
6. Konmenuuu npoucxoxaeHus 11 N N 9 5.5 JIk, 13, CP sauer
JKA3HU
7. buocdepa u yenoBex 12 + + 2 6 JIk, 113, CP 3ayer
6cez2o uacos 72 36 36 2 36 — —
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6.

HEPEYEHb YYEBHO-METOJAMYECKOI'O OBECHEYEHUA IS
CAMOCTOATEJIBHOU PABOTHI OBYYAIOIIINUXCHA ITO ANCHUIIJIIMHE

1. Konuenmuuu coBpemeHHOTO ectecTBo3HanusA: ydeOnuk / Ilom pen. C. A. JleGenema. -
Mockga: FOpaiit, 2011. - 358 c.
2. Kum, II.b. Pamumanmonnas skonorusi: yueoHoe nmocodue / JI.b. Kum, JI.A. I'epamenko. —
bparck: uzn. bpl'Y, 2011. - 213 c.
3. Kum, /I.b. ®usuka aToOMHOrO sapa M 3J€MEHTapHBIX 4acTHil: yueOHoe mocooue/ J[. Kum,
J.W. Jleur. — bparck: bpI'V, 2012. —145 c.
4. Kuwm, JI.b. Mexanuka. Kypc nexumii: yueonoe nmocodbue. Y.1/11.b. Kum, 1. Jlesut, U.T.
Maxpo. — bparck: bpl'Y, 2017. — 246 c.
5. Kum, [I.b. Mexanuka. Kypc nekmuii: yaueonoe nocodue. U.2/J1.b. Kum, .. JleBur, WN.I'.
Maxpo. — bparck: bpI'VY, 2017. — 193 c.
6. Kuwm, /[.b. Dnekrpomarnerusm: kype aeknuit / J.b. Kum, H.I1. Konosanos, /.. JleBut —
Bparck: bpl'Y, 2016. — 412 c.
7. KoHuemnuuu cCOBpPEMEHHOIO €CTECTBO3HAHUSA. DJIEMEHTHI OMOJIOTMH: METOJIUYECKHE yKa3a-
uust/ B.K. Boponos [u ap.]. — bparck: BpI'VY, 2007. — 25 c.
7. IEPEYEHb OCHOBHOWM W JONOJHUTEJBHONH JIUTEPATYPBI,
HEOBXOJUMOM U151 OCBOEHUS JUCIHUATIIMHBI
Buo | Konuuecmeo | Obecne-
Ne Haumenoeanue uzoanusn 3aHs- | IKIEMNAAPOE | YEHHOCHD
mus | 6 bubauome- (3K3./
Ke, T, YeJl.)
1 2 3 4 5
OcHoBHas IMTEparypa
1 Hyonumesa, T.5. Konmernmmu coBpemenHoro ecre- | JIk, 99 1
CTBO3HaHUs: yueb. mocobue s By3oB/ T.S. y6uu- | II3,
meBa. — 8- u3j., crepeotun. — M.: Akanemus, 2008. — | CP
608 c.
2. KoHnuenmum coBpeMeHHOTo ectecTBo3HaHus: yuyeOHuk | JIk, 20 1
nis By3os/Ilox pen. B.H. JlaBpunenko. — 4-e uzn., nme- | 113,
pepab. u nor. — M.: KOHUTU-JTAHA, 2008. — 319 c. CP
JlonoJIHUTeIbHAS JTUTEpPaTypa
3. Boponos, B.K. OcHoBBI coBpemeHHOTO ectecTBo3Ha- | JIK, 22 1
Hus: yueb. mocobue ans By3oB/ B.K. Boponos, B.K. | II3,
I'peuneBa, M.B. CargeeB. — 2-e u3z., crepeorurn. — | CP
Mocksa: Bricmras mkoma, 1999. — 274 c.
4. Py3aBun, I'.'1. Konuenuuu coBpeMeHHOro ecrtecTBo- | JIK, 9 0,5
3HaHuA: y4eOHuk nans By3oB/ .M. PyzaBun. — M.: | II3,
KOHUTH, 2005. — 287 c. CP
5. Konuenmumn coBpemennoro ecrectBo3Hanus. [Ipaktu- | Jlk, 30 1
KyM: yueOHoe nmocobue s By3os/ C.X. Kapnenkos. — | 113,
— 4-e u3n., ucnp. — Mocksa: Beicmas mkoma, 2007. — | CP
327 c.
6. Cyxanos, A.Jl. Konnenuuu coBpemeHHOTO ectecTBo- | JIK, 182 1
3HaHus: yuyebnuk g By3o/ A Jl. Cyxanos, O.H, 'o- | I3,
nybesa. Ilox. Pen. A.Sl. XoxmoBa. — MockBa: Arap, | CP
2000.-451 ¢
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8. IEPEYEHb PECYPCOB MH®OPMAIIMOHHO - TEJTEKOMMYHHKALHU-
OHHOIl CETH <«WHTEPHET» HEOBXOJIUMBIX JJII OCBOEHUSI
TV CIHUTIINHBI

1.Onextponusblil katanor 6ubnuorexu bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z21ID=.

2. DnexkTpounas 6ubanorexa bpI'Y http://ecat.brstu.ru/catalog.

3. DiekTpoHHO-0MOINOTEeUHAsl cucTeMa « Y HUBEpCUTEeTCKast Oubnunorexa online»
http://biblioclub.ru.

4. DnexkTpoHHO-0nbIKMOTeyHas cucTeMa «M3marenscTBo «Jlame» http://e.lanbook.com .

5. Undopmannonnas cuctema "EquHoe okHO AOCTyHa K 00pa3oBaTelbHBIM pecypcam"
http://window.edu.ru .

6. Hayunas snextponnas 6monmuoreka eLIBRARY.RU http://elibrary.ru .

7. Yaupepcurterckas uHpopmarmonHnas cucrema POCCHUA (YUC POCCHUA)
https://uisrussia.msu.ru/

8. HammonanwpHas snekTpoHHas oudianoreka HOb
http://xn--90ax2c.xn--plai/how-to-search/.
9.Poccuiickuii Hay4HO-TIPOCBETUTENBHBIN MOPTA O MPOUCXOXKICHUH YenoBeka http://antropogenez.ru/

9. METOJUYECKHUE YKA3AHUSI AJI51 OBYYAIOLIUXCSI IO OCBOEHUIO
JUCHUIINHbBI

9.1. Meroanyeckue yKkazaHus J1Jis1 00y4YalOIMXCsl 10 BHINOJIHEHHIO MPAKTHYECKUX PadoT

IIpakTHueckoe 3auaTue Nel

330]1101«(”}1 HAY4YHO20 memooa u ecmecmeennonayqnoﬁ KapmuHbl mMupa

ﬂ CJIb 3aHATHA:

1) ysICHUTH 3HAUCHHE METO/Ia HAyYHOTO MO3HAHWUS, KaK COBOKYITHOCTH MPHUEMOB U OHEPALHii
TEOPETUYECKOr0 U MPAKTUYECKOTO O3HAHUS AEUCTBUTEIBLHOCTH; PACCMOTPETh HAa PUMEPAX METO-
JIbl HAYYHOT'O MO3HAHUS, KPUTEPUU HAYYHOTO 3HaHMS, GYHKLIUU HAyKH, a TaKXKe MPUHLUIBI BEpH-
¢ukanuu u panscupukanru, 4ToObl CTYJAEHTHl MOTJIM OPUEHTHUPOBATHCS B MIOTOKE MH(OPMALIUU U
OTJIMYAJIM HAYYHYIO MH(OPMAIUIO OT JKEHAayYHOH;

2) 0Ka3aTh, YTO €CTECTBO3HAHUE — YACTh KYJIbTYPBI U SBJSICTCS HE TOJIBKO MAaTEPHATBbHOM, HO
U ee JyXOBHOH COCTaBIISAIOLIEH, 6€3 KOTOPOi HEBO3ZMOXKHO Pa3BUTHE LIUBHIU3ALIUH.

PaccMmarpuBaeMsble BOTIPOCH! (IPUMEPHBIH IIJIAH 3aHATHSA):

1. Hayunslit MeTOZ1, ypOBHU HAYYHOT'O MO3HAHUS (AMIIUPUYECKUNA U TEOPETHUECKUI).

2. 'mnore3a u Hay4Has Teopusi, oTIM4na. Kputepuu HaydyHOTO 3HAHHS: OOBEKTHBHOCTbH, JOCTO-
BEPHOCTh, TOYHOCTh, CHCTEMHOCTb.

3. Meronbl HayYHOTO MMO3HAHUS: HAOIIOJCHNE, SKCIIEPUMEHT, H3MepeHHe, a0CTparupoBaHue, uie-
anuzanus, popManuzanus, MHIYKIUS U IeAYKIUs, aHAIU3 U CUHTE3, MOJIETUPOBaHHUE.

4. Ipunuun BepuuUKaUKd U OpUHIUN QanbcuUKalMi — KPUTEPUU HAYYHOCTH SMIUPUUYECKHUX
TEOPUH.

5. IonsiTue Hayku, kiaccuuKalys HayK (€CTECTBEHHbIE, OOIIIECTBEHHbIE U I'YyMaHUTApHbIE, TEX-
HUYECKHUE U Jp.). PaccMoTpeTs npumMepsl.

6. CBs3b HayKH C KyJIbTYpOH, pOJIb €CTECTBO3HAHMS B KYJIbTYype; MHTErpalus Hayk. MaTeMaTuka
KaK SI3bIK €CTeCTBO3HaHHUA. J[Be KyJbTYphl (€CTECTBEHHOHAy4YHass M T'yMaHHUTapHasl) U CBS3b
MEXY HUMH.

[Tops 10K BBITIOJHEHNUS:

1. Ycrusie AOKJIAAbI IO TCMC MPAKTUYICCKOI'O 3aHATUS.

[Ipe3eHTanmu Mo TeMe MPAKTUIECKOTO 3aHSTHS.

BOHpOCbI Mo NpC3CHTALMAM WU JOKJIalaM.

VYcrHas Oecena o TeMe MPaKTHIECKOTO 3aHATHS: OOCYKICHHUE TOKJIAI0B, IPE3CHTAIHH, pa3oop
HE YCBOSGHHOT'O MaTepHala Mo TeMe 3aHSITHSI.

H~own

18


http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search/
http://antropogenez.ru/

5. YcTHBII onpoc 00yJarOIMIMXCs 110 TEME 3aHITHSI.

DdopmMa OTYESTHOCTH: BBICTYIIJICHUC, NOKJIAd, MIPC3CHTA M, YCTHBIﬁ OTBCT.

3ajaHue I CaMOCTOSITEILHOM Da60TBI:

1. IlpopaboTtars pekoMeHAyEMbIE UICTOYHUKH, OCHOBHYIO U JIOIIOJHUTENIBHYIO JUTEPATypy IO U3Y-
YaeMOMY BOIIPOCY C LIEJIbI0 YIITyOIeHus, CHCTEMATU3aLUHU U PACIIMPEHUS OJTYyUESHHBIX 3HAaHUH.

2. IloaroroBka K J0KJIaJaM U IPE3EHTAIMU 10 TeME MPAKTUYECKOTO 3aHATHS,

3. OTBEeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI JUIsl CAMOIIPOBEPKH.

PGKOMQHI[aI_[I/II/I 110 ITOATOTOBKE K NPAKTHUYCCKOMY 3aHATHIO!

1. V3y4yuTh JEKIUOHHBIN MaTepuall 10 TaHHOW TeEME;

2. IloaroToBUTH KpaTKUii, HO JAOCTATOYHO IOJIHO PACKPBIBAOIIUNA CYTh HCCIEAYEMOW TEMBI JI0-
KJIaI-TIPE3EHTAINIO, IPOIOJKUTEILHOCTBIO He 0oJiee 5—7 MUHYT;

3. SICHO M YeTKO CBOMMH CJIOBAMHU H3JIOKHUTh CYyTh UCCICYEeMON TEMBbI, TPAKTHYECKHA HE UCTIONB3Ys
TEKCTOBBIA MaTepua.

4. YXenareabHO MPUBECTH MPUMEPHI U3 NMPAKTUKH, MOSCHAIOIINE pacCMaTpUBaeMoe sIBJIEHUE, TIPO-
ece U T.I0.

OcHoBHnas nuteparypa Ne 1, Ne 2
JononnurensHas auteparypa Ne 3, No 4, No 5 No 6

KOHTDOJII)HBIG BOITPOCHI AJId CaMOIIPOBEPKHU

1. Maiite ompeneneHune MeToJa Hay4dHOro no3HaHus. Kakue BaM HM3BECTHbI YPOBHU U METO]IbI
HAy4YHOTO [O3HAHUs, JalTe UM KPaTKYyIO0 XapaKTEpUCTHKY.

B yeMm pa3zHuna Mexay runore3oil u HayuHoi Teopueid? JlaiiTe onpenenaeHnue 3TUM MOHATHSM.
HazoBure kxpuTeprn HayqyHOr0 3HAHUS U KPATKO OXapaKTEPU3yHUTe UX.

Yro ABNsSETCA KPUTEPUEM HAYYHOCTH SMIIUPUUECKON Teoprn?

OOpbsicHUTE, TOYEMY TPOTUBOCTOSIHUE €CTECTBEHHOHAYYHOM M TYMaHUTApHON KYJIbTYp 000CTpH-
J0ck UMeHHO B XX B.?

HazoBute rnaBHbIe OTIIMYMS €CTECTBEHHBIX U TYMaHUTApHBIX HAyK?

KakoBa nucnuniuHapHas CTpyKTypa HayKu?

[Touemy HEoOX01MMa BBIPaOOTKA OCOOBIX 3THYECKUX TPEOOBAHUM K JIEATEIbHOCTH YYEHOT0?
[lepeuncnure THYECKHE NMPUHIMIBI HAYYHBIX MCCIEAOBAHUMN, NOSICHUTE UX CYThb, IIPUBEIUTE
PUMEPBHI.

arwN

©oNe®

IIpakTuyeckoe 3ausiTue No2

Hpocmpancmso, epems, cummempus

ﬂ CJIb 3aHATHUA:

1) PaccMOTpeTh B HCTOPUYECKOM aCIEKTE IBOJIOLHUIO MOHATHI MPOCTPAHCTBA M BPEMEHHU Kak
(bopMBI CyIIeCTBOBAHUS MaT€pPHUH, X CBOUCTBA,

2) paccMOTpPETh MOHATHE CUMMETPUH B €CTECTBO3HAHHU M CBS3b CUMMETPHUH C 3aKOHAMH CO-
XpaHEHHUS.

PaccMarpuBaeMsie BOIPOCH! (IPUMEPHBIN IIJIAH 3aHATHSA):

1. 3akoHbI cOXpaHEHUs SHEPTUH, UMITYJIbCA, MOMEHTA UMITYJIbCA, FJIEKTPHUUECKOTr0 3apsaa.

2. Teopema Herep — dyHmamenrtanpHas TeopeMa (GU3NKH, YCTAHABIMBAIOMIAS CBSI3b MEKIY CBOM-
CTBaMU CUMMETPUHU (PU3NYECKON CUCTEMBI U 3aKOHAMH COXPAHEHHUS.

3. IlpoctpancTBO M BpeMsi ApucroTens (MPOCTPAHCTBO KaK KaTETOPHUS MECTa, BpeMs Kak Mmepa
JBYDKEHUS ). AOGCONIIOTHOE M OTHOCUTEIBHOE MPOCTPAHCTBO U BpeMsi HproToHa.

4. TlpuHIMI OTHOCUTENBHOCTH U npeoOpa3oBanus ["anunes. CnenctBust npeodpazoBanuii ['anues.

[IpuHIMIT OTHOCUTENBHOCTH DUHILITEHHA.

[IpoctpanctBo u Bpems B CTO. Cnencteust CTO.

6. Ilonstue obmeit Teopun orHocutenbHocTH (OTO); pacnmpocTpaHneHue MPUHIUIA OTHOCHUTEIb-
HOCTH Ha HEMHEPLHUAJIBHBIE CHCTEMBI OTCUETA.

o
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7.

8.

[IpuHIIMTT SKBUBAJIEHTHOCTH TPABUTAIMOHHOIO TOJISI M CUJT UHEPIIUU, TPABUTALIMOHHON U UHEPT-
HOHM Macc.
Omnupuueckue gqokazarenscrsa OTO.

[lops10K BEITIOJHEHUS

1.
2
3.
4

5.

YcTHBIE AOKJIaAbI IIO TEME IIPAaKTHYECKOI'O 3aHATHUSA.

. IIpe3eHTanuu 1o TeMe NpPakTUUECKOI 0 3aHATHUS.

BOHpOCBI I10 IMPE3CHTAIUAM U JOKJIaaaM.

. YcTHas Oecena 1o TeMe MPaKTHYECKOTo 3aHATHS: 00CYKICHUE JOKIaI0B, IPE3CHTALNH, pa30op

HE YCBOCHHOI'0 MaTepuasa 1o TemMe 3aHsITHs.
YCTHBIN 0MPOC 00YJAFOIIUXCS TI0 TEME 3aHSATHSL.

dopmMa OTYESTHOCTH: BBICTYIIVICHUE, JOKIad, ITPE3CHTALMA, YCTHBIﬁ OTBCT.

3agadue Ui cCaMOCTOSTEIBHON pabOThI:

1.

2.
3.

[TpopabGoTath peKOMEHyeMble HCTOYHUKH, OCHOBHYIO U JOIMOJHUTEIbHYIO JINTEPATYPY MO U3Y-
4aeMOMY BOIIPOCY C LEJBIO YIITyOJICHUS, CACTEMATH3AIMH U PACIIUPECHHUS MTOJTYICHHBIX 3HAHUH.
[ToaroroBka K JOKJIagaM U MPE3EHTAIUH 110 TeME MPAKTUYECKOTO 3aHSTHS.

OTBETUTH HA KOHTPOJIbHBIE BOMIPOCHI JJISI CAMOIIPOBEPKH.

PexoMeHnganmy no NoAroTOBKE K MPAKTHYECKOMY 3aHSATHIO:

1.

W3yunTh NEKIMOHHBIM MaTepuai M0 JaHHOW TeMe, UCIOJb3ysl B OCHOBHOM Yy4deOHOE mocoOue
«Mexanuka. Kypc nexunii. Hacte 1 u Yacts 2», aBropsl Kum /1., Jleut J.U., Maxpo N.I'. —
bpl'V, 2017.
[ToAroToBUTH KpaTKui, HO JOCTATOYHO IOJHO PACKPBIBAIOMIMKM CYTh HCCIEAYEeMOMl TeMbl H0-
KJIa/I-TIPE3EHTAITUIO, IIPOIOJDKUTEIIBHOCTRIO HEe Ooiee 5—7 MUHYT;
SICHO M YeTKO CBOMMH CJIOBAMH H3JIOKHUTH CYTh HCCIEAYEMOTO BOIPOCA, MPAKTUYECKH HE HUC-
MOJIb3YsI TEKCTOBBIN MaTepual.
[TpuBenuTe mpuMepsl MPOSBICHUS 3aKOHOB COXPAHEHHUS B MPUPOJE U UCMOIB30BaHUE UX B T€X-
HUKE.
OcnoBHas nutepatypa Ne 1, Ne 2
HononuurtensHas auteparypa Ne 3, No 4, No 5 No 6

KoHTpOoabHBIE BOIPOCH! JJISI CAaMOIIPOBEPKH

~ow

10.

11.

12.
13.

. JlaiiTe NOHATHE CUMMETPHUH B €CTECTBO3HAHNU. BHUibl cuMMeTpuil.
. IlosicHUTE Takue NMOHATHSA KaK OAHOPOJHOCTH U HM30TPOIHOCTH IIPOCTPAHCTBA, OJHOPOJHOCTH

BpeMeHU. JlaiiTe MOHATHE aHU30TPOIINH, UHBAPUAHTHOCTH. [IpuBeaute npumepsl.
[TpuBenute ynpoieHHYI0 GOopMyTUpOBKY Teopembl Hetep.
Kak ¢ pa3BuTHEeM eCTECTBO3HAHMS M3MEHSJIMCH MPEICTABICHUS O MPOCTPAHCTBE W BPEMEHU
(Apuctorens, HproTOH, DUHIITEIH).
HazoBure coxpanstommecss BeqM4rHbl. Kak CBsS3aHbI 3aKOHBI COXPAHEHHS] UMITYJbCa, MOMEHTA
MMITYJIbCA M SHEPTUU C MPOCTPAHCTBOM U BpEMEHEM?
JaiiTe onpenenenre uMmyiabca U CHOPMYITHPYITE 3aKOH COXPAHEHHS UMITYJIbCA.
[TosscHUTE TOHATHE YHEPTUH U €€ CMBICII.
CdopmynupyiiTe 3aKOH COXpaHEHHUS MEXaHMYeCKOW sHepruu. PaccMOTpuTe yacTHBIE clydau
3aKOHA COXPaHEHUS] MEXaHUYECKON YHEPTHH.
[IpuBenuTe mpuMepsl MPUMEHEHUS 3aKOHOB COXPaHEHUSI UMITYJIbCa U SHEPTHUHU.
B gyem cocrout npuHImMn oTHOcUTENbHOCTH ["anmnes? Kakue BeTMUUHBI SBIISIFOTCS MHBapUAHT-
HBIMHU K TpeoOpazoBanusiM ["anumes?
Chopmymupyiite moctynatel CTO. B ueM oTimune NMpUHIUIIOB OTHOCUTENbHOCTH [anumnes u
OiHIuTeHa?
[Tepeuncnure u nosicaute cneacteust CTO.
Kaxoe nonsitue nexxut B ocnoe OTO? Onumnre ocHoBHBIe uaen OTO u nepeurcaute Kcie-
pumMeHTanbHble toaTBepxaeHus OTO.
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IIpakTu4yeckoe 3ausaTe Ne 3

Cmpykmypuble YPOBHU U CUCMEMHAA Op2aHU3ayus mamepuu

ﬂ CJ1b 3aHATHUA:

W3y4uuth CTpyKTYpHBIE YPOBHHU, UX B3aUMOCBSI3b U CUCTEMHYIO OPTaHU3AIMI0 MaTepUu C TOY-

KU 3peHust QU3NKU, XUMHUH U OUOJIOTHH

PaccMmarpuBaeMble BOIIPOCHI (IPUMEPHBIH IIJIAH 3aHATHA):

1.

2.

8.

CTpyKkTypHBIE YPOBHU OpraHu3aiuu marepuu. Kpurepuu aenenust Ha MUKpO-, MaKpo- U Mera-
MHUP.

B3anMoOCBA3b CTPYKTYPHBIX YPOBHEH OpPraHU3allMd MaTEpPUU: LEJIOCTHOCTh U CUCTEMHOCTh
MIPUPOJIBI, MHOTOOOpA3He CUCTEM, HEPAPXUIHOCTD MPUPOJIBI U CUCTEM, aJITATUBHBIC U HHTETPa-
THUBHBIE CBOMCTBA IPUPOJIHBIX CUCTEM.

Opranmzanus mMaTepun Ha pusnueckoM ypoBHe. DyHIaMEHTABHBIC U DJIEMEHTAPHBIC YaCTHUIIbI
MaTtepuu, ux kinaccupukanus. IlepeHocunkn ¢GyHIaMEHTATBHBIX B3auMojeicTBuid. [Tonarus
(bU3UIECKOTO TOJIA U (PU3NYECKOTO BaKyyMa

Opranuzaiys MaTepuu Ha XUMUYECKOM ypOBHE. ATOM, MOJICKYJIa, XUMHUYECKUN djieMeHT. Mo-
JieKyJa KaKk KBaHTOBO-MeXaHHueckas cucteMa. BemectBo. Monomepsl. [lonumepst. [lepuonu-
yeckuit 3akoH .M. Menpeneena.

[Iponiecchl Ha XUMHYECKOM YPOBHE OpraHM3alluy MAaTepUU: MOHATUE O XUMMUYECKON KUHETHKE,
(akTOpHI, BIUSAIOIINE Ha PEAKIIMOHHYIO CITOCOOHOCTh BEIIECTB.

OcoOeHHoCcTH OMOJIOTUYECKOTO YPOBHSI OpraHU3allii MaTEepPHH: CUCTEMHOCTh KUBOTO, Uepap-
XUYECKas OpraHu3alus U XUMAYECKUM COCTaB KUBOT0; aCUMMETPUYHOCTD (XUPAIBHOCTH) MO-
JIeKyJ )KUBOT0, OTJIMYHE )KUBOW MAaT€pUU OT HEKUBOMU.

MounekysipHbIe OCHOBBI KU3HU: TIOJHUICTITH Bl KaK MPEIIICCTBCHHUKN OCTKOB; OSJIKU KaK BBI-
COKOMOJIEKYJISIPHBIE COCAMHEHUS C OCOOBIM KOMIUIEKCOM CBOMCTB, (DYHKIIUU OEIKOB; aMHUHO-
KHCIIOTBl — MOHOMEPBI OCTIKOB; JIMIHIBI ¥ UX (DYHKIINU; YIIIEBOIBI U UX (QYHKIUH.

Hyxneorunsl — MoHOoMepsl HykinenHoBbIX kucioT, [JJHK u PHK, azotucteie ocHOBaHus, KOM-
MJIEMEHTAPHOCTh, PYHKITUU HYKJICHHOBBIX KUCIIOT; TEHETUUECKHI KO/ U €0 CBOMCTBA.

Ilops 10K BBIMIOJHEHNUS:

1.
2.
3.
4.

5.

Y cTHBEIC TOKIIAABI 110 TEME IMPAKTUYCCKOI'O 3aHsATHA.

Hpe3eHTaI_II/II/I 110 TEMC MMPAKTUYCCKOT'O 3aHATHUA.

BOHpOCI)I Mo IpE3CHTAIMAM U JOKJIadaM.

YcrHas 66C6,Z[a 10 TEMC MMPAKTUUYCCKOI'O 3aHATHS: O6CY)KI[CHI/IC JOKJIaa0B, Hpe3eHTaHHI>i, pa360p
HC YCBOCHHOI'O MaTrcpurajia 1o TEMC 3aHATUA.

YCTHBIN orpoc 06y11a1011114xc;1 1O TCMC 3aHATHA.

CDODMa OTYCTHOCTHU: BBICTYIUICHUC, TOKJIA/d, TPE3CHTAlH, YCTHBIfI OTBCT.

3aganue 118 caMOCTOSITEILHOM Da6OTLII

1.

2.
3.

[TpopaboTath peKOMEHyeMble UCTOYHUKH, OCHOBHYIO M JOIMOJHUTEIBHYIO JINTEPATYPY IO U3Y-
4aeMOMY BOIIPOCY C IETBI0 YIIyOJICHUS, CHCTEeMAaTH3aIlMU U PACIIUPEHUS TTOTYYECHHBIX 3HAHUH.
[ToaroToBka K 10KJIagaM U IPE3EHTALMU IO TEME MPAKTUYECKOTO 3aHSTHSL.

OTBETUTH HA KOHTPOJIHHBIC BOIIPOCHI JJISI CAMOIIPOBEPKH.

PexoMeHmanuy mo NoAroToBKe K MPakTUUECKOMY 3aHSITHIO:

1.
2.

N3yunTh NTEKIIMOHHBIN MaTEpUal 10 JaHHOM TEME.
[ToarotoBuTh KpaTKuil, HO JOCTATOYHO MOJIHO PACKPBIBAIOIIMI CYTh HCCIEIYEMOW TEMBI J0-
KJIaA-TIPE3EHTAIINIO, POIOJDKUTEILHOCTBIO HEe 0oJiee 5—7 MUHYT;
SICHO M 4YETKO CBOMMMU CJIOBaMHU HM3JIOKHUTH CYThb MCCIEAYEMOIO BOIPOCA, MPAKTUYECKH HE UC-
MOJIb3ys TEKCTOBBIA MaTepHral.
OcHoBnas nuteparypa Ne 1, Ne 2
HononautensHas mureparypa Ne 3, Ne 4, No 5, Ne 6

KoHTpoIBEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1.

Kakune cTpykTypHBIE YPOBHM MaTepHUH BBIAEISAIOTCS COBPEMEHHBIM ecTecTBO3HaHueM? Ha oc-
HOBAHUU KaKUX MPU3HAKOB (POPMHUPYIOTCS 3TH YPOBHU?
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[TosicHuTe B 4eM CyTh IIEJIOCTHOCTH M CUCTEMHOCTH IIPUPOJIbI, €€ HePAPXUYHOCTH?

OOBsicHUTE TIOHATHS «3JIEMEHTapHAs YaCTHLay, «(pyHIaMeHTaIbHAs YaCTUIIA.

OObsCHUTE TOHATHE «YACTHUIIBI — IEPEHOCUUKHU (HYHIAMEHTATBHBIX B3aUMOIACHCTBHI.

Kakue ¢pyHnnamMeHTaibHbIe YaCTHIIB (POPMUPYIOT BEILIECTBO?

Kakue vactuisl otTHOCAT K dyHnameHTanbHbIM? Kakue u3 yacTuil, BXOJSIIMX B COCTaB aToMa

(37eKTPOH, IPOTOH, HEUTPOH) OTHOCATCA K (DyHIAaMEHTAIbHBIM?

Onumure CTpoeHHe aTOMHOTO sAapa. YTo npeacTapisioT co0oil sinepHble CHIIbI?

8. Uro Takoe MoJekyia, MakpoMosekyna? J/laiite MOHATHE XMMUYECKOTO 3JIEMEHTA.

9. Uro usyuaer xumuueckasi kuaeruka? [lepeuncnure v nosicHUTE OCHOBHBIE 3a/1a4l XUMUYECKON
KUHETHKH.

10. HazoBuTe OCHOBHBIC CBOMCTBA )KHBOW MATEPUH.

11. TlepeuncauTte U KpaTKO OXapaKTEpU3yHTE ypOBHU OpPraHU3ALMH KUBOM NPUPOIBI Ha 3eMIIE.

12. HazoBute ocHOBHBIE OHOIOTHYECKHUE (DYHKITMU OCIIKOB, MPUBEIUTE TPUMEPHI.

13. KakoBsl ()yHKIIMU JIUITUAOB U YTIEBOAOB B KIeTKe?

14. Yto takoe JIHK u PHK: kakoBbI (hyHKIIMM HYKJIEMHOBBIX KHUCJIOT B KJIETKE?

SE

~

IIpakTuuyeckoe 3ausarue Ne 4

Iopaook u decnopsadok é npupooe

ﬂ CJIb 3aHATHA:

1) ChopmupoBarh MpeacTaBICHUE O CI0XKHON CTPYKTYpE MPHUPOAHBIX CUCTEM, COCTOSIIUX H3
OTPOMHOTO YHCJIa B3aUMOCBSI3aHHBIX 3JIEMEHTOB, HEINPEACKa3yeMOCTH U HEOAHO3HAYHOCTU IMOBE-
JICHUS TaKUX CHUCTEM, OCOOEHHO Ha MUKPOYPOBHE;

2) O3HAKOMUTBCS C TAKMMH TIOHSITUSMH KaK JCTEPMUHU3M, TUHAMUYECKHI Xa0C, BEPOSTHOCTD,
CJIy4altHOCTh, (UIYKTYalusi, BOJIHOBasK (PYHKIMS; KOPITYCKYJIIPHO-BOJIHOBOM Tyalu3M MaTe€pHH, Co-
OTHOILIEHHUE HEOIPEAEIEHHOCTEHN, MPUHIUI TONOIHUTEIbHOCTH U IPUHIUI BO3PACTAHUS SHTPOIIUU

PaccMmatpuBaeMble BOIPOCHI (HDHMCDHLIﬁ I1JIaH BaHHTHH)Z

1. MexaHu4eckuil JeTEPMHUHU3M. Xa0THUECKOE TTOBEICHUE TMHAMHYECKUX CUCTEM.

2. ®opmMynMpoBKa MEXaHUYecKoro netepMunn3ma Jlammnaca. [Tonstue Tpaekropuu, cocTosTHUS (u-
3UYECKOM CUCTEMBI.

3. YcroiiunBoe u HeycToiunBoe ABrkeHue. lunamudeckuii xaoc. [Ipumepsl cucreM ¢ quHamMuue-
ckuM xaocom. OTinuue xaoca oT Oecropsiaka.

4. Nlunamuueckue u ctatuctuyeckue teopuu. [Ipumepnl. CTaTUCTUYECKHI XapaKkTep KBaHTOBOTO
ONMCAHUS TPUPOJIBL.

5. KopnyckynsipHo-BOTHOBOH Ayanu3M: KBAaHTOBBIE M BOJHOBBIE CBOMCTBA CBETa M YACTHI] BEIlle-
CTBa.

6. IMpunuun gononuutenbHOCTH. COOTHOIIIEHHE HeonpeaeneHHoctel [ elizendepra.

7. IlpuHUUMI BO3pacTaHMs YHTPOMUU: 3aKOHBI TEPMOJUHAMUKH; 0OpaTUMbIE U HEOOpaTUMBIE TIPO-
LIECCHI.

8. IlonsTHE PHTPOITUHU. DHTPOMHS KaK
— (hu3MYeCKUil MHINKATOP HAMPABJICHUS BPEMEHU;
— u3MepsieMasi puznuecKas BeJInurHa (puBeeHHAs TEIJI0Ta);
— Mepa MOJIEKYJIIPHOTO OecropsiiKa;
— Mepa OTCYTCTBUSI HHPOPMAIUH.

9. DHTpOMUS OTKPHITON CUCTEMBI. TepMOIMHAMUKA KU3HH.

10. CunepreTrnka — Teopusi caMoopranmu3aruu. [IpuMepsl caMoopraHu3aIiiy B MIPOCTEHIIINX CHCTE-
Max. HeoOxoiMMble yCIIOBUSI cCaMOOpTraHU3aIlUu.

[Tops10K BBHIIOJHEHUS

1. VcTHbIE TOKIAbI IO TEME MPAKTUYECKOTO 3aHITHSL.

2. Tlpe3eHTanuy 1Mo TeMe MPaKTHIECKOTO 3aHSATHSI.

3. Bompocsl 1o mpe3eHTaIusM 1 T0KIa1aM.

4. YcrHas Oecena o TeMe MPaKTHYECKOTO 3aHATHS: OOCYKICHUE TOKIAA0B, MPE3CHTAIHH, pa30oop
HE YCBOSGHHOT'O MaTepHala Mo TeMe 3aHSITHSI.
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5. YcTHBIM onpoc 00ydarommXcs M0 TEME 3aHITHS.

DdopmMa OTYESTHOCTH: BBICTYIJICHUC, NJOKJIA/, MPE3CHTAl1, YCTHBIﬁ OTBCT.

3ajaHue I CaMOCTOSITEILHOM Da60TBI:

1. [IpopaboTath peKOMEHIyeMble HICTOYHUKH, OCHOBHYIO U JIOMIOJIHUTENIbHYIO JTUTEPATypy MO U3Y-
4aeMOMY BOIIPOCY C LIEJIbIO YIIIYOJIeHUs, CUCTEMATHU3allMH U PACIIUPEHUS MOTyYEHHBIX 3HAHUH.

2. TlonroroBKa K JOKJIAIaM ¥ MPE3CHTAIUH 110 TEME ITPAKTUICCKOTO 3aHSITHS.

3. OTBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI AJIsi CAMOIIPOBEPKH.

PGKOMQHI[aI_[I/II/I 1O IIOATOTOBKE K NPAKTHUYCCKOMY 3aHATHIO.

1. V3yuuTh JIEKIMOHHBIA MaTepual Mo JaHHOW TeMe, MCIOJIb3ys B OCHOBHOM ydeOHOe mocobue
Kuwm, /1. Dnexrpomarnerusm: kypc sekiuii / Kum /1., Kponoros H.IT., Jlesut JI.. — Bpatck:
Wzn-Bo bpl'V, 2016. — 412 c.

2. IloaroToBUTH KpaTKUii, HO JAOCTATOYHO IMOJIHO PACKPBIBAIOMIMA CYTh HCCIEAYEMOW TEMBI JO-
KJIaI-TIPE3EHTAIINIO, IPOIOJKUTEILHOCTBIO He 0oJiee 5—7 MUHYT;

3. SIcCHO M YETKO CBOMMH CIIOBAMH H3JIOKUTH CYTh MCCIEAYeMOTO BOMPOCA, MPAKTUYECKH HE HC-
M0JIb3Ys TEKCTOBBIN MaTepHall.

OcHoBHnas nuteparypa Ne 1, Ne 2
JononnurensHas auteparypa Ne 3, No 4, No 5 No 6

KOHTDOJII)HI)IG BOITPOCHI AJId CaMOIIPOBEPKHU

B uem cyTh MexaHucTuyeckoro aerepmunusma Jlamiaca?

UYro sBisieTcs quHamMuueckuM xaocom? [lpuBenute npumepsl.

Kakue Teopun onuchIBalOT TMHAMUYECKHE U CTATUCTUYECKHE 3aKOHOMEPHOCTH B mpupoie?

UYro takoe daykryarus?

B uem cyTh KOpmycKynsspHO-BOIHOBOrO nyanu3ma? [IpuBenure mpumepsl TPOSBICHUS KOPIYCKY-

JSIPHBIX M BOJIHOBBIX CBOMCTB CBETa M YacTull BemiecTBa. JlaiiTe KpaTKyl0 XapaKTEpPUCTUKY ITHUM

SIBJICHHSIM.

6. CopmymnupyiiTe NPUHIKI TOTOTHUTEILHOCTH, MPUMEHSEMBI B KBAHTOBON MEXaHUKE.

7. IlosicHuTe COOTHOIIIEHUE HeomnpeaeneHHocTel ['eif3endepra m ero CBsA3b C KOPITYCKYJSIPHO-
BOJIHOBBIM JIyaJIU3MOM MaTEpUH.

8. Copmymnupyiite BTOpOW 3aKOH TepMOIWHAMUKHU. JaliTe MOHATHE OOpaTUMBIM M HEOOPATUMBIM
IIPOLIECCAM.

9. IMosicHUTE MTOHATHE SHTPOITUU KaK MEPHI YIIOPSIOYCHHOCTH. KakoB CTaTUCTHYECKHIA CMBICIT SHTPO-
nuu? B KakoM HarpaBiI€HUU MOKET MU3MEHSATHCS SHTPOIMS 3aMKHYTOM CHUCTEMBI? OTKPBITOM CH-
CTEMBI U TIoYemMy?

10. Yro sBnsieTcs o0nacThio HMccnenaoBaHus cuHepreTuku? Kakue cucTeMbl Ha3bIBAIOTCS JIMCCHUIIA-

TuBHBIMH? Ha3zoBrTE HEOOXOAMMBIE YCIOBHS CAMOOPTAHU3AIIUN CHCTEMBI.

11. KakoBa poiib caMOOpraHU3alliy B pa3BUTHH MIPOLIECCOB B MPUPOe?

arONE

IIpakTHuyeckoe 3aHaTHE Ne 5

380]1101{”0HHO€ ecmecmeo3nanue

! leJ'II) 3aHATHUSA.

I/IBYIII/ITB CTPOCHUC U 3BOJJIIOLUTIO BCCHCHHOﬁ, MMPOUCXOKACHUEC U PA3SBUTUC KOCMHUYCCKUX TCJI U
HUX CUCTEM.

PaccMarpuBaeMbie BOIIPOCHI (IIPUMEPHBIN IIIAH 3aHATHSA):

1. Kocmormnorus — Hayka o CTpOEHUU U 3BOIIOIMHN BeenenHoil.

2. OmHOPOIHOCTH U U30TPOIHOCTH BeeneHHoi B 6osbmnx MacmTadax; XMMUYECKH COCTaB U MoJie-
mu Beenennoil. O¢pdextet OTO B macmtabax BeeneHHOM.

3. Pacmmpenue Bcenennoit u 3akon Xa60ma. Kocmonorndeckast Mosienb HecTalimoHapHOU Bceernen-
HoU DuHITeHa-Opuamana.

4. Tlpobinema TeMHOW MaTepuu M TeMHOM >Hepruu. OTKpbITHE HOBBIX uyacTul. Hemomnora CraH-
JAPTHOM MOJIEIH.
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o

10.

11.

12.

Kocmoronus — pa3aen acTpOHOMUH, U3YyUYAIOLTUI MPOUCX0XKIEHUE U PA3BUTHE KOCMUYECKUX TEN U
UX CHUCTEM.

DBOJIOIMS 3B€3/1bl B 3aBUCUMOCTH OT UX MacChl. DTarbl 00pa30BaHUs 3BE3bI.

Connie — 3Be3/1a Halel MmIaHeTHOW cucteMbl. BuyTpennee crpoenue CoJiHIA; [UKIIBI COTHEYHOM
AKTUBHOCTH U MX BO3MOKHbIE IMPUYMHBI; COJTHEYHBIA BETEP; MAarHUTHOE I0JIE U OLIEHKa BO3pacTa
ComnHua.

I'unotessl 0 npoucxoxaeHuu CoyHIA U IJIaHET.

3emirst, ee popma, XUMUYECKUN COCTaB, BHYTPEHHUE 000JI0YKH, METOABI HCCIEJOBAHUS €€ TTyOuH.
Marnurocdepa 3emin, CTpyKTypa MarHUTHOT'O T1OJIS, IBH)KEHHUE MarHUTHBIX MOJIIOCOB; 3JIEKTPH-
4eCcKOoe 110JIe 3€MJIM, 3JIEKTPOMarHUTHbIE BPAIICHUs B Ape 3€MJIM U MPOLECCH Ha TOBEPXHOCTH;
reoJoruueckasi uiCTopus 3emiiu.

Bo3nukHOBeHHE OKeaHOB U aTMoc(hepbl; MPoIecChl B OKeaHe U atMoc(epe Ha TpaHy xaoca U Mo-
psaKa.

Atmocdepa 3emin, ee CTPYKTYpa, XUMUYECKUH cocTaB. [IpoXoKaeHnEe COIIHEYHOTO CBETa Yepes
aTMocdepy; 030HOBBIH CJION U IPUYHMHBI €ro n3MeHeHus. Kimmmar 3emun.

[1ops 10K BBINIOJHEHNS:

1
2
3.
4

5.

. YCTHBIC AOKJIaAbI I10 TEMC IMPAKTHUYCCKOI'O 3aHATHA.
. Hpe3€HTaHI/II/I 110 TEMC MPAKTHUYCCKOI'O 3aHATHUA.

BOHpOCH I10 IMPE3CHTAIUAM U JOKJIaaaM.

. YcTHas Oecea 1o TeMe MPaKTHYECKOTo 3aHATHs: 00CYKACHUE JOKIa0B, PE3CHTAIMH, pa30op

HE YCBOEHHOT'0 MaTepuala o TeMe 3aHsATHS.
VYcTHbIN onpoc 00ydarOMIMXCs 110 TEME 3aHSTHS.

DopmMa OTYESTHOCTH: BBICTYIJICHUEC, JOKJIAd, TPE3CHTAlH, YCTHbIﬁ OTBCT.

3aganue Ui CaMOCTOATENBHOM paOOTHI:

1.

2.
3.

[TpopabGoTath peKOMEHyeMble UCTOYHUKH, OCHOBHYIO M JOIMOJIHUTEIBHYIO JIUTEPATYPY MO U3Y-
4aeMOMY BOIIPOCY C IEJBI0 YIITYOJICHUSI, CHCTEMATH3allMU U PACIIUPEHUS TTOTYYECHHBIX 3HAHU.
[ToaroToBka K 10KJIagaM U IPE3ECHTALMU IO TEME MPAKTUYECKOTO 3aHSTHSL.

OTBETUTH HA KOHTPOJIbHBIE BOMIPOCHI JJISI CAMOIIPOBEPKH.

PekoMeHIaIum 1Mo NoAroTOBKE K MPAKTUUECKOMY 3aHATHIO:

1.
2.

W3yunTh NTEKIMOHHBIN MaTepral 1o JaHHOU TEME.

[TonroToBUTH KpaTKui, HO JOCTATOYHO IIOJIHO PACKPBIBAIOLIMM CYThb HCCIEAYEMOH TEMBI 10-
KJIaJI-TIPE3EHTAIIMIO, TPOIOKUTEIILHOCTRIO HE Oosiee 5—7 MUHYT;

SIcHO M YETKO CBOMMH CIIOBAMM H3JIOKHUTh CYTh MCCIEAYEMOIO BOIIPOCA, MIPAKTUYECKH HE HUC-
10JIb3YSl TEKCTOBBIN MaTepual.

OcnoBnas nuteparypa Ne 1, Ne 2
HononnurensHas mureparypa Ne 3, Ne 4, No 5, Ne 6

KoHTpOabHBIE BOIPOCH! JJISI CAaMOIIPOBEPKH

1.
2.
3.

No ok

Uro sBisieTcst 00bEKTOM U3y4eHHUs: KOCMOJIOTUN?

KaxoB xumunueckuii coctaB Haeil Beenennoit?

Ha3zoBute OCHOBHBIE TOJIOKEHHS KOCMOJOTMYECKOM MOJENHW HecTalroHapHoW BcenenHoun
OliHmTeHa-PpuMaHa.

Uro sBisieTcst 00beKTOM M3yueHUsi KOCMOTOHUU?

OT yero 3aBUCHUT BOJIIOLIUS 3B€3/IbI? ATAIBI 3B€3/1000pa30BaHUsA?

KakoBo BHyTpeHHee cTpoeHue Hamero ConHma? ero XMMM4eCKUui COCTaB B HACTOsIIEEe Bpemsi?
HazoBute n naiiTe KpaTKyr XapakTEpUCTUKY TMIIOTE3aM O MPOMCXO0KIEHUH HaIIed COTHEYHON
CUCTEMBI.

KakoBo BHyTpeHHee cTpoeHHe 3eMild, XMMUYECKUI COCTaB BHYTPEHHUX 000JI0YEK, JIUTOCHEPHI
u atMochepsi?
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IIpakTu4yeckoe 3ausaTie Ne 6

380]110l(u0HH08 ecmecmeo3Hanue

ﬂ CJ1b 3aHATHUA:

PaccmoTpeTh OHMOJIOrHYECKYIO 3BOJIOLUIO, €€ aTPUOYTHI; KpUTEPUH OOMTAEMOCTH IIJIaHET.
PaccmaTpuBaeMble BONIPOCHI (TPUMEPHBIH MIaH 3aHATHS):

1. buonornyeckas 3BOJIOLUS, aTPUOYTHI: CAMOIPOU3BOIBHOCTH, HEOOPATUMOCTD, HAPABICHHOCTbD.

2. DBomrormonHas koHuenus Jlamapka. OcHoBHBIE (hakTOpBI BoMonMK Y. JlapBuHA: HACTIEACTBEH-
Hasi ”3BMEHYMBOCTh, O0pH0a 3a CyIIECTBOBaHKE, ECTECTBEHHBIN 0TOOP, U3OJISAIHS.

3. Cunrerndeckas teopust dBororuu (CTD) — coBpeMeHHast YBOIIONMOHHAS TEOPUS — CHHTE3 pa3-
JIMYHBIX JUCLMIUIUH, IPEX]IE BCEr0, FTeHETHUKHU U napBuHu3Ma. OcHoBHbIE nonoxeHus CTD.

4. T'eHeTHKa U HBOJIIOLUS: T€H, aJJIeb, XPOMOCOMBI, TCHOM, reHOTHIT U eHoTull. CBONCTBA reHETH-
YecKoro Marepuaina. Poinp MyTanuii B 3BOJIOLMOHHOM IIPOIECCE.

Ilops 10K BBINIOJIHEHN:

1. VcrHbIe TOKIabI 10 TEME MPAKTUYECKOTO 3aHSTHSL.

2. Ilpe3eHTanuu 1Mo TeMe MPaKTHIECKOTO 3aHATHSI.

3. Bompocsl 1o nmpe3eHTanusam 1 T0KIa1aM.

4. YcrHas Oecea 1Mo TeMe MPaKTUIECKOTO 3aHATHS: 00CYKISHUE TOKIAI0B, TIPE3CHTANNH, pa30oop
HE YCBOEHHOT'0 MaTepuala o TeMe 3aHsATHS.

5. YcTHBIM onpoc 00y4YaromMXCs 10 TEME 3aHITHS.

d)opMa OTYCTHOCTHU: BBICTYIUICHUC, JOKJIA/d, IPE3CHTAl1, YCTHI)If/'I OTBCT.

3aganue Ui CaMOCTOATENBHOM paOOTHI:

1. IlpopaboTtaTh pekoMeHAyEMblE UICTOYHUKH, OCHOBHYIO U JIONIOJHUTENIbHYIO JUTEPATypy IO U3Y-
4aeMOMY BOIIPOCY C LIEJbIO YTIyOJIeH!s, CHCTEMaTU3allK U PACIIUPEHNUs OTYYEHHBIX 3HAHUH.

2. TloaroroBka K J0KJIagaM U IPE3EHTAIMU 10 TEME PAKTUIECKOTO 3aHSITHSI.

3. OTBEeTUTH Ha KOHTPOJIbHBIE BOIPOCHI JUIsI CAMOIIPOBEPKH.

PekoMeHIaIuu 1o NOArOTOBKE K IPAKTHYSCKOMY 3aHITHIO:

1. M3yuuTh IEKIMOHHBIN MaTepHuall Mo JaHHOW TeMe.
2. ITonroToBUTH KpaTKUi, HO JOCTATOYHO IOJIHO PACKPBIBAOIINNA CYTh UCCIEAYEMOH TEMBI JO-
KJIa/I-TIPE3EHTAlHIO, TIPOJIOJIKUTEIBHOCTBIO He OoJiee 5S—7 MUHYT;
3. CBonMH CJIOBaMM U3JI0XKHUTh CYTh UCCIIEAYEMOIO BOINPOCA, MPAKTUYECKH HE UCIOJb3Ys TEKCTO-
BbII MaTepHal.
OcnoBnas nuteparypa Ne 1, Ne 2
HononuurtensHas auteparypa No 3, No 4, No 5, No 6

KoHTpoabHBIE BOIPOCH! JJII CAaMOIIPOBEPKH

HazoBuTe ocHOBHBIE aTpUOyThl OMOIOTUYECKOM SBONIOINH U MOSICHUTE UX.
B ueMm cyTh 3BOIIOIIMOHHON KOHLIeNMK Jlamapka?

UTo J1€XUT B OCHOBE JapBUHU3MA?

HazoBute u mmosicHuTe OCHOBHBIE TToJ10KeHnsT CTO.

KaxoBblI 11e511 1 3a/1a4u TeHETUKU KakK HayKu?

agbrwbnE

IIpakTuuyeckoe 3ausatue Ne 7

Kouuenuuu npoucxom‘denuﬂ HCU3HU

! leJ'II) 3aHATHUSA.

PaCCMOTpeTL OCHOBHBIC KOHICTIIUHA MPOUCXOKACHUA KU3HU Ha 3CMHC; KpUTCpUU 00UTaeMOCTH
IJIaHCT.

PaccMarpuBaeMsie BOIPOCH! (IPUMEPHBIN IIJIAH 3aHATHSA):

1. TlonsTHe )XU3HU; OCHOBHBIC CBOMCTBA JKUBOW MAaTEPHUHU.

2. OCHOBHBIE TUIIOTE3EI MPOUCXOKACHU )KU3HU HA 3emie: Kp€allMOHU3M, TIIIOTC3bl CTALIUOHAPHOT'O
COCTOSIHUSI, CAMOIIPOU3BOJIHLHOIO 3aPOKICHHUS KU3HH, TAHCTIEPMUU, TUIIOTE3a HCTOPUUYECKOTO
MIPOUCXOXKACHUS )KU3HU IyTEM OMOXHUMHYECKON 3BOIOIHH.
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3.
4.
5
6

YpoBHM OpraHU3alUH )KUBOM MPUPOIBI HA 3eMIIe.

3emis B Nepruoa 3apOKACHUA KU3HU.

Bo3HuKHOBEHME KU3HU B TTIyOMHAX THAPOTEPMAIBHBIX CUCTEM.

Kputepun oburaeMocT TUTAHET; BIUSHUE TEMIIEPATYPhI, TaBICHUS U aTMOC(EPHI.

[lops10K BEITIOJHEHUS

1.

5.

YcrHBIE AOKJIAAbI IO TCMC INPAKTUYCCKOI'O 3aHATHUA.

2. Ilpe3eHTanuu 1Mo TeMe NPaKTHUECKOTO 3aHATHUS.
3.
4. YcrHas Oecesia 1o TeMe MPaKTUUYECKOIr0 3aHATUA: 00CYKIEHUE T0KIIa10B, IIPEe3eHTalui, pa3doop

Bomnpocsl 110 npe3eHTanusaM 1 JOKIagaMm.

HC YCBOCHHOI'O MaTcpurajia 1o TEMC 3aHATUSA.
VcTHBIN OIIpocC 06yqafoumxc>1 10 TEMC 3aHATHA.

(DODMa OTYCTHOCTHU: BBICTYIUICHUC, NOKJIA/, TPE3CHTAll1, YCTHbe/'I OTBCT.

3ajaHne 11 CaMOCTOSITEILHOM Da60TBI:

1.

2.
3.

[TpopaboTaTth peKOMEHyeMble HCTOYHUKH, OCHOBHYIO U JOIOJIHUTEIbHYIO JINTEPATYPY IO U3Y-
4aeMOMY BOIIPOCY C LIEJbIO YIIyOJIeH!s, CHCTEMaTU3alK U PAaCIIMPEHNUs MOTYYEeHHBIX 3HAHUH.
IToaroToBka K 10KJIaJaM U IPE3ECHTALUHU 110 TEME MPAKTUYECKOTO 3aHATHSL.

OTBeTUTh Ha KOHTPOJIbHBIE BOIPOCHI JJIs1 CAMOIIPOBEPKH.

PGKOMGHILaHI/II/I 110 IIOATOTOBKE K MPAKTUYCCKOMY 3aHATHIO.

1.
2.

N3yunTh NEKUUOHHBIN MaTepuai o JaHHOH TEME.
[ToaroToBuTh KpaTkuil, HO JOCTATOYHO MOJIHO PACKPBIBAIOIIMN CYTh HCCIEAYEMOW TEMBI J10-
KJIa-TIPE3EHTAIINIO, POIOJKUTEILHOCTBIO He 0oJiee 5—7 MUHYT;
CBOMMU CIIOBaMH U3JIOKUTH CYTh UCCIEAYEMOIr0 BOIMPOCA, MPAKTHUYECKU HE UCIOIB3Ysl TEKCTO-
BbII MaTepual.
OcHoBHnas nuteparypa Ne 1, Ne 2
HononuurensHas auteparypa Ne 3, No 4, No 5 No 6

KOHTDOJ'H)HI)IG BOITPOCHI AJId CaMOIIPOBEPKHU

1.

No o

UTto Takoe KU3Hb C TOYKU 3peHUsI OUOTOTHN?

2. Ha3oBuTe cBOMCTBA )XKMBOW MaTEpUU, OTIUYAIOIINE €€ OT HEXKUBOM.
3.
4. Tlepeuucnure U AailTe KPATKYIO XapaKTEPUCTHKY OCHOBHBIM THIIOTE3aM MPOUCXOXKIACHUS KU3HH Ha

Kakumu o01muyMuy yepramMu XapakTepu3yloTCcsl pa3Hble YPOBHU OpPraHU3alUU KUBOTO?

3emuie.

N3noxuTe KpaTKO KOHUEMIUIO MPOUCXOKIEHUS KUBOTO 10 runoteze OnapuHa-XonaenHa.

KaxoBa coBpemeHHast O1leHKa KOHIICTIIIMN OMOXUMHUYECKOM DBOJIIOIMHN B OHOI0TUN?

Uro coboit mpeacTapmsiia IIaHeTa 3eMisi OKOJIO 4-X MIIPJA. JIeT Ha3a/ B MEePHO 3apOXKICHUS JKU3-
Hu?

KakoBbl kpuTepuu o0uTaeMocTH mianeT? UTo o3HavaeT )KU3HENPUT0THOCTh HeOeCHOTo Tena?

IIpakTuueckoe 3ansitue Ne 8 (3 yaca)

Buocgepa u uenosex

ﬂ CJIb 3aHATHA:

PaCCMOTpeTL Oocin, 3agady 1 MCTOAbI SKOJIOTHMH KaK q)YHI[aMCHTaJ'ILHOI\/'I n HpHKHaI[HOﬁ HAayKH

PaccMaTprBaeMble BOIPOCHI ( MIPUMEPHBIN ILJIaH SaHHTI/IH)I

1.

[ToHATHE PKOCUCTEMEL. DIEMEHTHI SKOCHUCTEM (6I/IOTOH, 6I/IOI_IeHO3) U BX OMOTHYECKas CTPYKTYpa:
MPOAYLUCHTHI, KOHCYMCHTEI, PpCAYLCHTHI. BI/I)II)I IMPUPOAHBIX OKOCHUCTEM.

[Tumessle (Tpoduueckne) enu, MMpaMH/ibl; JHEPreTUYECKHe MTOTOKU B SKOCHCTEMAX.

DKoyiorudeckue (HaKToOpbl IKOCUCTEM: OMOTHYECKHE W a0MOTHYECKue (HaKTOphI, aHTPOIOTCHHBIC
¢daxTopsl. DopMbl OMOTHYECKUX OTHOLICHUN (XUILHUK-KEPTBA, TApa3UTH3M, HEUTPAIHU3M).

. Ilpenenst TonepantHocTH. Cpena oOUTaHUS U SKOJIOTUYECKask HUILA.
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9.

10.
11.
12.
13.

14.
15.

16.

17.

buocdepa, cTpykTypa; BemecTBo: JXKHUBOE, OMOTEeHHOE, OMOKOCHOE, KOCHOE, KOCMHYecKoe. BiusHue
KOCMHUYECKHX (hakTopoB Ha buochepy.

['eoxumuueckrue (pyHKIMU KUBOTO BEIIECTBA: Ta30Basi, KOHIEHTPAIIMOHHAs, NECTPYKTUBHAS, Cpe-
no00pasyronias, SHepreTudyeckasl.

Yenosek B 6uocepe. AHTPONOreHe3 — YacTh OMOJOrMUECKON 3BOJIOIMU, KOTOpasi IpUBeEsa K I0-
SIBJICHUIO YelioBeKa pazymHoro (HOMO sapiens), oTaenuBILerocs OT MPOYMX TOMUHHI, YEIOBEKO-
00pa3HbIX 00€3bsH M IUIALEHTAPHBIX MIIEKOMUTAIOIUX, IPOLECC UCTOPUKO-3BOJIFOLIMOHHOTO (hop-
MUPOBaHHUSA (PU3HUUECKOTO TUIIA YEJIOBEKA, EPBOHAYAIBHOTO PA3BUTUS €TI0 TPYAOBOW NESATEIBHO-
CTH U PEYH.
[Mpumarel — Antponouast — Homo habilis - Homo erectus — Homo sapiens
Heonutnyeckas peBostoLys U €€ SIKOJIOTHUECKUE MTOCIEe/ICTBUS.
KoosBomonus — coBMecTHas! 3BOIONHS OMOJIOTMYECKUX BUIOB, B3aMMOACHCTBYIOLINX B YKOCH-
cTeMe.
OKOJIOTUYECKU CTaTyC YeJIOBEKa.
Pacwl u pacorenes.
Bo3MoskHBIE TTyTH IBOJIONUH YeIOBEKa. Poib CONMambHBIX W OMOJOTHYECKHX IBOJIOIMOHHBIX
(hakTOpOB.
3arpsi3HEHUE OKPYKAIOMIEH cpelbl (HHIPEeIUEeHTHOE, (PH3UIECKOE, JeCTPYKTUBHOER).
WMHaukaTopsl r106aabHOro 3K0J0TMYECKOro Kpu3nca: NapHUKOBBIN 3¢ (eKT, UCTOILEHHE 030HO-
BOTO CJIOS, JIETpalaliis JIECHBIX, 3¢MEIIbHBIX, BOJHBIX PECYPCOB, CHI)KEHUE OMOpa3zHo00pasusl.
[TonsiTue HOOC(heph! Kak 3Tana pa3BUTUs Ouocdeps! Npu pa3yMHOM peryJMpOBaHUN OTHOLIEHUIN
YeJI0BEeKa U TPUPOJIBI.
YcroitunBoe pa3BUTHE KaK KOMIIPOMUCC MEXAY CTPEMIICHUEM YEI0BEYECTBA YAOBIETBOPATh
CBOM IMOTPEOHOCTH U HEOOXOAMMOCTBIO COXpPaHEeHUs OMochepsl It Oy TyINX MTOKOJICHHH.

DopmMa OTYESTHOCTH: BBICTYIJICHUEC, JOKJIAd, TPE3CHTAlH, YCTHbIﬁ OTBCT.

3aaHue JUIsi CaMOCTOATENBHOM paOOTHI:

1.

2.
3.

[TpopabGoTath peKOMEHyeMble NCTOYHUKH, OCHOBHYIO M JOIMOJHUTEIBHYIO JINTEPATYPY IO U3Y-
4aeMOMY BOIIPOCY C IEJIbI0 YTIITYOJICHUSI, CHCTEMATH3allMU U PACIIUPEHUS MTOTYYECHHBIX 3HAHUH.
[ToaroToBka K 10KJIaJaM U IPE3ECHTALMU IO TEME MPAKTUYECKOTO 3aHSTHSL.

OTBETUTH HA KOHTPOJIbHBIE BOMIPOCHI JJISI CAMOIIPOBEPKH.

PekoMeHIaIu 1o NOAr0TOBKE K IPAKTHYSCKOMY 3aHITHIO:

1.

N3yunTh JIGKUMOHHBIA MaTepuall MO JTaHHOW TE€MeE, UCMOJIb3YS JOMOJHUTEIBHO METOINYECKHE
ykazaHus: KoHIenuu COBPEMEHHOTO €CTeCTBO3HAHUS. DIEMEHTHl OMOJIOTHU: METOAMYECKHe
ykazanusi/ B.K. Boponos, JI.A. I'epamenko. — bpatck: bpI'TY, 2003. — 25 c.

[ToAroTOBUTH KpaTKUil, HO JIOCTATOYHO MOJIHO PACKPBIBAIOUIUN CYTh HCCIEIYEMOM TEMBI J10-
KJIaJI-TIPE3EHTAIIMIO, MPOIODKUTEIILHOCTRIO HE 0osiee 5—7 MUHYT;

CBOMMH CIIOBaMH H3JIOKHUTH CYTh HCCIEAYEMOTr0 BOMPOCA, MPAKTHUYECKU HE MCIOIB3Ys TEKCTO-
BBII MaTepHall.

OcHoBHas nutepatypa Ne 1, Ne 2
HononuurensHas auteparypa Ne 3, No 4, No 5 No 6

KOHTDOHBHBIG BOITPOCHI AJId CaMOIIPOBEPKHU

1.

N

ISl

HazoBuTe OCHOBHBIE LIENN U 33]]a4l HAyKH 3KOJOTUH. UTO ABIsSETCS 0OBEKTOM U MPEIMETOM
W3Yy4YEHUs FKOJIOTUHU?

Uro Takoe 6mocdepa u ueM oHa OorpaHruIeHA?

Yro Takoe Tpoduueckas nens? [loscHUTE posib TPOAYIIEHTOB, KOHCYMEHTOB U PEAYIIEHTOB B
AKOJIOTMYECKOU CHCTEME.

Uro Takoe skonorunueckuii pakrop? [lepeuncnnre OCHOBHBIE a0MOTUYECKHE U OMOTHYECKHE
(hakTopHI.

HazoBure u 00bsICHITE OCHOBHBIEC TUITBI B3aUMOOTHOIIIEHUI MEXKY )KUBOTHBIMU B OMOIIEHO3E.
Uro Ttakoe mumutupyromue Gakropsi? [losicHure.

Jla¥iTe onpeneneHue 3K0JI0rM4eCKON HUILIN.
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8. HazoBuTe 0CHOBHBIE TTIOOAIBHBIC DKOJIOTHICCKHE TTPOOIIEMBI.

9. Yro Takoe «napHUKOBBIN 3 (HEeKT» 1 4TO ABNAETCS €ro MPUIUHON?

10. KakoBa poJib 030HOBOTO CJ105?

11. B geM 3aKiII04aeTCsi OMACHOCTh BHIPYOKHU BIAXKHBIX TPOIHMUYECKUX JIECOB?
12. Kak cBsi3aHO pazHooOpasne U yCTOMYHMBOCTD B 9KOJIOTHYECKOM cucTeMe?

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT M, UCITOJIb3YEMBIX ITPH
OCYHECTBJEHUU OBPA30OBATEJIBHOI'O ITPOLECCA 110 JUCHUITVIMHE

HndpopmannonHo-kommynukatuBabie Texnonoruu (MKT) ucnons3yrores, ais:
— MoJTy4eHus: HHPOPMAIIUHU TIPU TTOJITOTOBKE K 3aHATHUSIM;

— CO3JaHMsI IPE3EHTALMOHHOTO COIIPOBOXK/IEHUS IPAKTUUECKUX 3aHATUH;

— pa0boTHI B 3JIEKTPOHHON HHPOPMAIIMOHHOM cpefie.

CTaHI[apTHOC JIMIECH3WMOHHOC IIPpOIrpaMMHOC obecneyeHue:

OC Windows 7 Professional

Microsoft Office 2007 Russian Academic OPEN No Level
AHTHBHpYCHOE TIporpaMMHOe obecnieueHue Kaspersky Security.

11. ONMCAHME MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIUIIJIMHE

Buo
3anamus

Haumenosanue
ayoumopuu

Ilepeuens ocnoenozo obopy-
oosanus

MNe I13

1

3

4

5

JIk

JlexuroHHBIE ayTUTOPUS

Hoyt6yx hp,
BuneonpoexTtop Acer

I13

JIek1noHHBIE ayauTopud

Hoyt6yxk hp,
Buneonpoextop Acer

T13 NeNel-9

CP

U3 Nel

O6opynosanwue 10 ITK i5-
2500/H67/4Gb
(monurop TFT19
Samsung);
npuntep HP LaserJet
P2055D
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OOHJA ONEHOYHBIX CPEACTB AJId ITPOBEJAEHU A

IIpunoxenne 1

MPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOIUXCA IO JUCIHUILINHE

1. Onucanue GpoHJa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne
DJIeMEHT
KOM-
eTeH- KOMIIETEeH- Paznen Tema DdPOC
1000
M
OK-9 criocobHocTh | 1. Dpomrorus | 1.1. Haydansrit meron BOIIPOCHI K
OPraHM30BBI- | HAYYHOTO Me- 3ayeTy No 1.1
BaTb  CBOIO | Toga | ecre- | 1.2. 'yMaHuTapHast ¥ €CTECTBEHHOHA- | BOMPOCHI K
KU3Hb B CO- | CTBEHHOHAy4Y- | y4Has KyJIbTypa 3adety Ne 1.2
OTBETCTBUU C | HOM KapTUHBI
COLMAJIBHO MHpa
3HaYMMBIMH | 2. [Ipoctpan- | 2.1. [IpHHINIIEI CHMMETPHH, 3aKOHBI BOIIPOCHI K
NPEICTaBJIC- | CTBO, BpeMsl, | COXpaHEHUs 3auery Ne 2.1
HUAMH 0 | cuMMeTpHs 2.2. DBomronus MpeCTaBIeHUN O BOIPOCHI K
3A0pOBOM IIPOCTPAHCTBE U BPEMCHH 3auery Ne 2.2
;gp 43¢ KI3- 2.3. D1eMeHTHI ClIelUaIbHOM TeopuH BOIIPOCHI K
OTHOCHUTEJIEHOCTH H €€ CIIC/ICTBUS sauery Ne 2.3
2.4. O0miast TeOpHUsI OTHOCUTEIHLHOCTH BOIIPOCHI K
(OTO). Omnupuyeckue A0Ka3aTenb- 3auety Ne 2.4
ctBa OTO
3. Crpyktyp- | 3.1. Mukpo-, Makpo- U MeraMHphbl BOIIPOCHI K
HbI€ YPOBHHM U 3auety Ne 3.1
cucreMHas op- | 3.2. B3auMocCBs3b CTPYKTYPHBIX BOIIPOCHI K
K-35 raHM3alusl Ma- | ypoBHEHM OpraHu3aluu MaTepun 3ayery Ne 3.2
CIIOCOOHOCTH | TepHH 3.3. Opranmzanus Matepun Ha Qpu3H- BOIIPOCHI K
0bpabaTsi- 4ECKOM YPOBHE 3ayery Ne 3.3
BaTb, aHaJH- 3.4. OpraHu3anust MaTepuy Ha XAMH- BOITPOCHI K
3UpOBaThL 4ECKOM YPOBHE 3ayery Ne 3.4
Hay4HYIO 3.5. OcobeHHOCTH OMOIOTUIECKOTO BOIIPOCHI K
uHpopMa- YPOBHsI OpraHU3allMyi MaTepUun 3ayery Ne 3.5
LHIO,  OTCHC- | 4. Tlopsanok u | 4.1. MexaHWYeCKHil IETEPMUHH3M. BOIIPOCHI K
CTBCHHBIM U | Gecriopsmok B | XaOTHUECKOE TIOBECHUE IHHAMUYE- 3agety Ne 4.1
3apyOeIKHBIH | mpypone CKUX CHCTEM
OTBIT O TC- 4.2. JIuHaAMHUYECKHUE U CTATUCTHYECKUE |  BOMIPOCHI K
M€ Hay4HOTO TEOPHHU 3auery Ne 4.2
ueenenosa- 4.3. KopnycKynsipHO-BOJIHOBOM [ya- | BOIPOCHI K
HpA IM3M MaTepuu. IIpuHOMN momonHu- | 3a4eTy Ne 4.3
TEIbHOCTH —4.8
4.4. TTpuHIMNO BO3pacTaHUs SHTPOIHU BOIIPOCHI K
3auety Ne 4.4
4.5. 3aKOHOMEPHOCTH CaMOOpIaHu3a- BOIIPOCHI K
017051 3auety Ne 4.5
5. Dpomouu- | 5.1. Kocmonorust — Hayka o cTpoeHHH BOIIPOCHI K
OHHOE ecTe- | M 3BoIonnK BeeneHHoit 3auety No 5.1
CTBO3HAHNE 5.2. Kocmoronus. I'eonornueckas BOTIPOCHI K
SBOJIFOLINASA 3auery Ne 5.2
5.3. buonornueckuii 3BOIIOLMOHU3M BOIIPOCHI K
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3auery Ne 5.3
5.4. T'eneTriKka 1 PBOJIOMS BOITIPOCHI K
3auery Ne 5.4
6.Konuenuun | 6.1. ['unoTessl 0 poOUCXOXKAEHUU BOIIPOCHI K
IIPOUCXOXKAE- | )KM3HU Ha 3eMIIe. 3ayery Ne 6.1
HUS )KU3HU 6.2. T'unore3a caMO03apOXKIE€HHUS U | BOIPOCHI K
na"criepmud. [umoresa  Omapuna- | 3adery Ne 6.2
Opu.
6.3. 3emus B MEpUOJ 3apOXKACHUSA | BOIPOCHI K
JKU3HH. 3adety Ne 6.3
6.4. BO3HUKHOBEHHE KU3HU B TIyOH- | BOIPOCHI K
HaX T'HJPOTEPMAIIbHBIX CUCTEM. 3ayery Ne 6.4
6.5. Kpurepuu oburaeMocTH IUIAHET. | BOMPOCHI K
Bnusinue temnepaTypbl, AaBineHus M | 3adery Ne 6.5
aTMochepsl.
7. buocdepa u | 7.1. Dxocucremsl BOIIPOCHI K
YeJI0BEK 3ayery Ne 7.1
7.2. buoctepa BOIIPOCHI K
3ayery Ne 7.2
7.3. Yenoek B buocdepe BOIIPOCHI K
3ayery Ne 7.3
7.4. I'noGanpHBINA KOJIOTHYECKHIH BOIIPOCHI K
KpHU3HC 3ayery Ne 7.4
2. Bonpochl Kk 3aueTty
Ne Komnerenuuu Ne u
n/n Kon Onpenesienune HalMeHOBAa-
BOIIPOCHI K 3AYETY HHE
paszaena

1 2 3 4 5

1 | OK-9 crocoOHOCTh opra- | 1.1. Hayunsrit meTon 1. Dsoronusa
HHM30BEIBaTh  CBOIO | 1.2, 'ymanuTapHas U €CTECTBEHHOHAYYHasl | HAy4YHOTO Me-
KHU3Hb B COOTBET- | KYJIbTYypa TOa U ecTe-
CTBUU C COLMAJIBHO CTBEHHOHAYy4-
3HAYUMBIMU  TIpEJ- HOW KapTHHBI
CTaBJICHUSAMHU O 370- MHpa
poBoM o00pase kus3- | 2.1. [[puHIMIIEI CAMMETPHH, 3aKOHBI coxpa- | 2. IIpocTpan-
HH HEHUA CTBO, Bpewm,

2.2. DBooNUs MPEACTABICHUH O TIPO- CUMMETpHS
CTPaHCTBE U BPEMEHHU.

2.3. DeMeHTHI CrieliuaibHOM TEOPUU OTHO-

CUTEJIBHOCTH U €€ CIEACTBHUSL.

2.4. O6m1as Teopusi OTHOCUTEIBHOCTH (OTO).
OMnupuueckue nokasarenscrsa OTO.

3.1. MuKpo-, MaKpo- ¥ MEraMHupBbI. 3. CtpykTyp-

2 | TIK-35 | cocobHoCcTs  00pa- | 3.2. B3auMocBsA3h CTPYKTYPHBIX YPOBHEH HBIE YPOBHH U
OaTbIBaTh, AHAIN3U- OpraHu3anuy MaTepUH. CHCTEMHas Op-
pOBaTh HayqHY10 | 3.3. OpraHu3anus MaTepuu Ha (U3MYECKOM | TaHU3ALUS Ma-
MH(}OPMAIHIO, OTe- | ypoBHe. TEpUHU
YCCTBEHHBI U 3apy- | 3.4, OpraHusanys MaTepul Ha XUMHYECKOM
OCXKHBI  OMBIT  TI0 | ypoBHe.

TCMC HAydHOro HC- | 3.5. OcobeHHOCTH OMOJIOTHYECKOTO YPOBHS
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CJICJOBAaHUA

OopraHu3anv MaTCpHH.

4.1. MexaHWYECKUN JETEPMUHU3M. Xa0TH-
YEeCKOE MOBEICHNUE JUHAMHYECKUX CHCTEM.
4.2. lnHaMU4eCKHe ¥ CTAaTHCTUYECKUE TEO-
pHH.

4.3. KopnycKyJIsSipHO-BOJIHOBOU Jyalli3M
Matepud. [[prHHINIT JOTIOTHUTETHHOCTH.
4.4, TTpuHIUIT BO3paCcTaHUs SHTPOIHH

4.5. 3aKOHOMEPHOCTH CaMOOPraHU3ALINH.

4. Tlopsaok u
OecropsiioK B
IpHUpOJIe

5.1. KocMmoutorust — Hayka 0 CTpOEHUHU U
3BoIOLNU BeeneHHoM.

5.2. Kocmoronus. I'eostornaeckas 3BOJIIO-
LA,

5.3. Buosornyeckuii BOJIIOIOHNU3M.

5.4. 'eHeTHKa U 3BOJIIOLMSA.

5.  Dsosronu-
OHHOE  ecTe-
CTBO3HAHUE

6.1. 'mnoTte3bl 0 MPOUCXOKACHUU KUIHU HA
3emue.

6.2. T'umoreza camo3apoKIeHUS M TMaHC-
nepmuu. ['unoreza Onapuna-tOpu.

6.3. 3eMJi B IEpHO/1 3aPOXKICHUS KU3HU.
6.4. Bo3HUKHOBEHME KU3HU B INTyOHHAX
TUAPOTEPMAIIBHBIX CUCTEM.

6.5. Kpurepun oburaemoct raHer. Bius-
HUE TeMIepaTyphl, JaBJICHUS U aTMOC(hEpHI.

6.Konuermnmnuu
TIPOUCXOXKJIC-
HUSA )KU3HU

7.1. DKOCHUCTEMBL.

7.2. buocdepa.

7.3. Uenosek B 6mocdepe.

7.4. I'mo6anbHbIi SKOTOTHYECKUN KPUBHC.

7. buocdepa u
YeJI0BEK

3. OnucaHue noka3arteJieil 1 KpUTepHeB OLleHUBAHUSI KOMIIETEHIIUH

Iloka3zaTenun Ouenka Kpurepun
3HaTh: OObyuaromuiics
(OK-9) 1) 3HaET OCHOBHBIE 3aKOHOMEPHOCTH B3a-
— OCHOBHBIE 3aKOHOMEPHOCTHU UMOJIEHCTBUS O0IECTBA U PUPO/IBI; 3a-
B3aUMOJICHCTBHS 00IIecTBa U KOHOMEPHOCTH CaMOOpIaHU3aluy 1
HIPUPOIB; INPUHLUIBI YHUBEPCAIBHOTO 3BOJIIOLUO-
— 3aKOHOMEPHOCTH CaMoopra- HU3Ma; 0COOEHHOCTH OMOIOIHYECKOTO
HM3aIUM W IIPUHIUIBI  YHU- YPOBHS OpraHU3aLMU MAaTEPUU U OTINYNE
BEPCAJILHOI'O 3BOJIFOIIMOHU3MA, €T0 OT OpraHu3allvi MaTCpru Ha (1)1/131/1116-
—  OCOOEHHOCTH OMOJIOrHYe- CKOM U XHMHYECKOM YPOBHSX; OCHOBHbBIE
CKOFO yPOBHS OpPraHH3allHy €CTECTBEHHOHAYYHBIE 3aKOHBI, COCTaBII-
3a4YTEeHO fole (PyHIaMEHT COBPEMEHHOW TeXHUKHU

MaTepud M OTJIWYHE €ro OT
OpraHu3aly MaTepuu Ha Qu-
3UY4ECKOM U XMUMHYECKOM
YPOBHSIX;

(7T1K-35)

— OCHOBHBIE €CTECTBEHHOHA-
YUHBIE 3aKOHBI, COCTaBIISIO-
e GyHIaMEHT COBPEMEHHOM
TEXHHUKHU U TEXHOJIOTHI;

M TEXHOJIOTHH;

TEXHOJIOTUI 1 MCIIOJIB30-

BBIC 3HAHUA U YMCHUA,

2) yMeeT caMOCTOSITEeIIbHO OBJIa/IeBaTh

3HaHUAMU U HAaBbIKaMU UX IPUMCHCHHS B
npoecCUOHATLHOMN 1eATEIbHOCTH; TPH-
o0peTaTh ¢ TOMOIIbI0 HHPOPMAIIMOHHBIX

BaTh B HpaKTH‘IeCKOﬁ JACATCIIBHOCTH HO-

3) BajeeT HaBbIKAMH CaMOCTOSITEIILHOM
TBOPUYECKOI pabOThI, yMEHHEM OPTaHU30-
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Ymers: BBIBATh CBOW TPY/l; CIIOCOOHOCTBIO K Ca-

(OK-9) MOAHAJIU3Y U CAMOKOHTPOJIIO, K CaM000-

— CaMOCTOSITENIHHO OBJIAIEBATh Pa30BaHUIO U CAMOCOBEPILICHCTBOBAHMUIO;
3HAHUSIMA M HaBBIKAMU HX METOJIaMH TIoucKa u 00paboTku uHPOp-
OpUMEHEHUs B mpodeccuo- MallMy B HOBOM ITpeIMETHOM 00acTu.
HAJIbHOW JEATEIbHOCTH, oOyuaroiuiics

(ITK-35) 1) HE 3HAET OCHOBHBIE 3aKOHOMEPHOCTH

B3aUMOJICHCTBUSL O0IECTBA M TIPHPOJIBI;
3aKOHOMEPHOCTH  CaMOOpraHu3aluu U
MPUHIUIIEI  YHUBEPCATBLHOTO HBOJIFOIHO-

— npuodperath € MOMOIIBIO
WH(OPMAIIMOHHBIX  TEXHOJO-

U u HUCIOJIL30-
N HH3Ma, OCOOEHHOCTH OHOJIOTMYECKOTO
BaTh B MPAKTHYCCKOM nes-
YPOBHSI OPTaHU3allMA MATEPUU U OTIHYHE
TEJILHOCTH HOBBLIE 3HAHUA U
I €ro OT OpraHMW3aIly MaTepUH Ha (u3HUe-
y ! CKOM M XHMHYECKOM YPOBHSIX; OCHOBHBIC
€CTECTBEHHOHAYYHbIC 3aKOHBI, COCTAaBJIS-
Baanern: o
(OK-9) tomue GyHIaMEHT COBPEMEHHOU TEXHHUKHU
1 TEXHOJIOTHH,
— HaBBIKAMH CaMOCTOSTEIb-
. 8 5 He 3a9TeHo 2) HEe yMeeT CaMOCTOSTEIbHO OBJIAJIEBATh
HOH  TBOPYECKOH a0oTEI
p p ’ 3HAHUSMU U HaBBIKAMU WX MPUMEHEHUS B
MEHHUEM OPraHu30BLIBATH o )
yMet p po(heCCUOHATTLHOW JICITeTLHOCTH; TIPHU-
CBOM TpyI;

obpeTaTh ¢ MOMOIIBIO MHPOPMAITMOHHBIX
TEXHOJOTHI Hu HUCIOJIL30-
BaTh B MIPAKTUYECKON JESITEIBHOCTA HO-
BBIC 3HAHUA U YMGHI/UI;

— CIIOCOOHOCTBIO K CaMOaHa-
M3y U CaMOKOHTPOJIIO, K ca-
MOOOpa30BaHHUIO M  CaMOCO-

BCPUICHCTBOBAHMIO, 3) He BiajeeT HaBbIKAMU CaMOCTOSTEIb-
(I1IK-35) HOW TBOPYECKOW pabOThI, yMEHHEM Opra-
— METOJIlaMH TIOMCKa U 00pa- HU30BBIBAaTh CBOM TPY[; CIIOCOOHOCTBIO K
00TKM WH(OpMAIMK B HOBOU caMoOaHajJn3y M CaMOKOHTPOJIO, K CaMo-
MpeAMETHOM 00JIacTH. 00pa30BaHUI0 U CaMOCOBEPIIEHCTBOBA-

HUIO; METOJIaMU MOHMCKa U 00pabOTKU MH-
(¢opmanMy B HOBOI IpeIMETHOM 00acTu.

4, MeToauueckue MaTepualbl, ONpeaCJIIOIUEe NMPOUECAYPbI OLCHUBAHUA 3HaHI/II7[,
yMeHHﬁ, HABBIKOB H ONIbITA JE€ATCJIBbHOCTH

JucnuruimHa «KOHLENIUN COBPEMEHHOIO €CTECTBO3HAHUS» HAIIPABICHA HA O3HAKOMIIEHHUE C
(byHAaMEeHTaTbHBIMU 3aKOHAMHU €CTECTBEHHBIX HAYK.

N3yuenne nqucuuminzbl «KoHIENIIMY COBPEMEHHOTO €CTECTBO3HAHUS» MPEAYCMaTPUBAET:

— JIEKIH,

— IPAKTHUYECKUE 3aHATUSA;

— CaMOCTOSITEIbHYIO pabOTy CTYJCHTOB,

— 3ayer.

B xoxe ocBoenns pasnena 1 «OBomronys HAyYHOTO METO/IA U €CTECTBEHHOHAYYHOW KapTHHBI
MUPa» CTYJEHTBI TOJIKHBI YSICHUTh IIPEICTABICHNUS O TyMaHUTAapHON U €CTECTBEHHOHAYYHOM KYJIb-
Type, HAy4YHOM METO/IE.

B xone ocBoenus paznena 2 «IIpoctpaHCTBO, BpeMs, CAMMETPUS» CTYACHTHI JOJDKHBI YACHUTH
COBpPEMECHHBIC NPEACTABICHUA O NPOCTPAHCTBE W BPEMCHH, 3HATH 3aKOHBI COXpPAaHCHUA SHEPIUuu,
UMITyJIbCa, MOMEHTA UMITYJIbCA, UX CBSI3b C CHMMETPHUEN U CBOMCTBaMU IIPOCTPAHCTBA U BPEMEHHU.

B xome ocBoenus pasmena 3 «CTpyKTypHBIE YPOBHM M CHUCTEMHAs OpPTaHH3aLUs MaTEPUI»
oOyyarommuecs: JOJKHBI YSICHUTh, YTO HET YHUBEPCAIbHBIX 3aKOHOB, YPAaBHEHHM, TEOPHii, OMUCHI-
BAIOIINX KOPPEKTHO IMOBEJICHUE CIOKHBIX IPUPOIHBIX CTPYKTYp C YYETOM BCEX MX CBOMCTB. Bes-
Kasi Teopus (3aKOH) UMEIOT CBOM TPaHUIbl MPUMEHUMOCTH. B 3aBUCUMOCTH OT pa3MepoB H3ydae-
MBIX CTPYKTYp (T€J) UX YCIOBHO MOJPA3AEISIOT HA 00BEKThl MUKPO-, MAaKpo- U Meramupa. Mexay
00BEeKTaMHU MUKpOMHpaA IpeolIagatoT cinadoe, CUIIbHOE SAEpHOE, a TaKXKe 3JIEKTPOMarHuTHOE B3a-
UMOJIEHCTBUS, MEXKY 0OBEKTaMH MAaKpO- M MEraMupa - JIEKTPOMarHuTHOE U FPaBUTALIMOHHOE.
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[Ipu ocBoenun pazaena 4 «Ilopsgok u OECTIOPSAIOK B MPHUPOJE» CTYACHTHI MOTY4YalOT MPE-
CTaBJICHUSI O MEXaHWYeCKOM JAeTepMuHH3Me Jlamiaca, XaOoTHYECKOM MOBEACHUM JIUHAMUYECKUX
CUCTEM, KOPITYCKYJISIPHO-BOJIHOBOM JlyaJIM3M€ MaTE€pHUH, MPUHLUIIE JOMOIHUTENIBHOCTA U MPUHIIU-
1€ BO3PACTAaHUM PHTPONUHU B 3aMKHYTHIX (M30JMPOBAHHBIX) CHCTEMaX; 3HAKOMSTCS C TEPMOJIMHA-
MUKOH JKU3HH (OTKPBITBHIX cUcTeM). Mcromb3ysi COOTBETCTBYIOLIYIO TEPMUHOJIOTHIO U 3aKOHBI (hu-
3UKH, XUMHUH, MOJICKYJISIPHON OMOJIOTHH U TCHETUKH, JCNAIOTCS MOMBITKA O0BSCHUTH «YTO ke Ta-
koe XKuznn? Kak opranusm «pabdotaeT»?

B xone ocBoenus paznena 5 «9BONIOIMOHHOE €CTECTBO3HAHUE) CTYICHTHI 3HAKOMSITCS C Ta-
KUMHU pa3fielaMd acCTPOHOMHH, KaK KOCMOJIOTHS U KOCMOTOHHSI, pacCMaTpUBAaIOT Haubosee Mmomy-
JIIpHBIE MOJENU BeeneHHoM, THIOTE3bI MPOUCX0KICHUS BCEneHHOM, ralakTHK, 3B€3/] M TUIAHETHBIX
cucreM. B xone miuTenbHONM OMOIOTHYECKON IBONIOIIMN HA OJTHOM U3 TUIaHeT BcenenHoi (mianere
3emuist) MOSIBIIAETCS YETIOBEK.

B pesynbraTe ocBoeHus paznena 6 «KoHuenuuu npoucxo0I€HUs )KU3HI CTYJIEHTHI MOJayda-
IOT 3HAHUS O THUIIOTE3aX MPOUCXOKIACHUM KU3HU Ha 3eMlie, TUTIOTE3€ CaMO3apOoXKACHUS U MaHCIep-
muy, runorese OnapuHa-IOpu, 3emun B nepuol 3apOXkKACHUS KU3HH, BOSHUKHOBEHHH JKU3HU B
NIyOMHAX THIPOTEPMAIBHBIX CUCTEM, KPHTEPHSIX OOMTAEMOCTH IUIAHET, BIUSHUU TEMIICPATYPHI,
JaBjieHus u aTMocdepsl, 0 yenoBeke — peHoMeHne BeeneHHol.

B pazmene 7 «buocdepa u 4emoBeK» CTYISHTHI MOTYYarOT 3HAHMS 00 3KOCHCTEMax, O POJIU
MPOJYLIEHTOB, KOHCYMEHTOB U PEIYLIEHTOB B IKOCHCTEME, O CTPOCHUU M (PYHKIHSAX Ouochepsl.
Bospacrarorasi HeraTUBHOM pOJIb YelIOBeKa B Orochepe MOXKET MPUBECTH K TII00ATLHOMY 3KOJIO-
THYECKOMY KPHU3UCY: 3arPsA3HEHHUI0 aTMOC(hephl, HCUE3HOBEHUIO 030HOBOTO CIIOS, 3arPsI3HEHHUIO MU-
POBOIr0 OK€aHa, YHUUYTOXKEHHIO JIECHBIX 3KOCHUCTEM C TUI0JJOPOJHBIMHU 3€MIISIMU U T.IL..

[Ipu moAroToOBKE K 3aUeTy peKOMEHAYeTCs BHUMATEIbHO MPOYUTATh U YSICHUTH CyTh TpeOoBa-
HUW KOHKPETHOI'O BOIIPOCA K 3a4eTy. B OTHenbHOM TeTpaay Ha KaKAbli BOIPOC CIEAYET COCTABUTh
KpaTKUi IJIaH OTBETa B JIOTUYECKOW MOCIEeI0BATEIBHOCTH U C (hUKcanueld HeoOXO0AUMOTO UILTIO-
CTPaTUBHOTO MaTepuana (IPUMEpbl, PUCYHKH, CXeMbI, UQPbI). Bormpockl mporpamMmsl, KOTOpBIC
OCTalOTCS HESCHBIMU, HEOOXOUMO HAIUCATh Ha MOJSAX KOHCIEKTa, YTOObI BBISICHUTh Ha KOHCYJb-
taruu. OCHOBHBIE MTOJIOKEHHUS TEMBI (TIPaBUIIA, 3aKOHBI, OMIPEACIICHUS U JIP.) MOCJe TITyOOKOro 0Co-
3HAHUE UX CYTH CIIE1YET 3ay4YHTh, [IOBTOPSA HECKOJBKO pa3.

[IpakTUueckue 3aHATHS TOMOTAIOT JYUIlIe TOHATh CYTh H3y4aeMbIX TEOPETUUECKUX SIBICHUN U
MIPOLIECCOB: TUCKYCCHH, IPE3CHTAIINH, & TAK)KE HATJISIHbIE TOCOOMS 00ecTeunBal0T OCOZHAHHOE U
MIPOYHOE YCBOCHHUE U3y4aeMbIX OCHOB JUCITUTIIIUHBI.

CamMocTosATeIbHYI0 padoTy HEOOXOUMO HAYUHATH C IPOPAOOTKU KOHCIIEKTA JIEKIIUii, Jenas B
HEM COOTBETCTBYIOIIME 3aMCH U3 OCHOBHOM U JOTIOJIHUTEIHHON JIUTEPATYPHI, a TAKIKE PEKOMEH/TY-
eMBIX PECYpcoB M MH(MOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu «HTepHeT». CamocTosiTenbHas
pabota co31aéT ycinoBus Uil POPMUPOBAHUSA Y CTYACHTOB TOTOBHOCTH U YMEHUS HCIOJIb30BaTh
pas3iryHbIe cpecTBa HH(GOPMAIIUH C IEeNbI0 MMOMCKAa HEOOXOAMMOrO 3HAHUS.

B nporiecce koHCyIbTAIIMU € MperniofaBaTeaeM HEOOXOAMMO BBISICHSTH BOIIPOCHI, BHI3BABIITHE
TPYAHOCTHU MPHU CAMOCTOATEIBHON paboTe WM HEJOCTATOYHO YCBOCHHBIE HA JIGKIIMOHHBIX U MPaK-
TUYECKHUX 3aHSATHUSX.

PaGora ¢ nuTeparypoil SBISETCS BaKHEHIIMM SJEMEHTOM B TOJYyYEHUH 3HAHWM MO JUCIIH-
e, [Ipexae Bcero, HE0OX0IUMO BOCIIOIB30BATHCS CITUCKOM PEKOMEHIYEMOH TpenoaBaTesieM
nuTeparypsl. JlonoaHUTENbHBIE CBEACHHUS IO U3y4YaeMbIM TEMaM MOXKHO HAaWTH B MEPUOAMYECKON
neyatu u MlaTEepHeTe.

[TpenycMOTpeHO MPOBEICHUE ayTUTOPHBIX 3aHATHH (B BH/IE JICKIIUH U MIPAKTUYCCKUX 3aHSITHIA)
B COYETaHHUH C BHEAYIUTOPHOI paboTOil.
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IIpunoxenue 2

AHHOTAIUA
padoueil nporpaMMbl JUCHUNIMHBI

Konuenuuu coBpeMeHHOTr0 eCTEeCTBO3HAHUSA

1. Hean u 3a0a9u TUCHUILIHHBI

HCHBIO N3YUCHUA AUCHUIUIMHBI ABJISACTCA: OCBOCHUC 3HAHUI O COBpeMCHHOfI CCTCCTBCHHOHA-
y‘IHOﬁ KapTUHEC MHpa U METOAaX €CTCCTBCHHBIX HAYK; 3HAKOMCTBO C Hanbosee BaXKHLIMU HnICAMHA U
AOCTHIKCHUAMHA CCTCCTBO3HAHU A, OKA3aBIIMMU ONPCACIIAOIICS BIMAHUC HA HAIIW ITPCACTABJICHUA O
npupoac, Ha pa3BUTUE TEXHUKU U TEXHOJIOTHH.

3allallaMI/I HU3YUYCHUS NJUCHUIIINHBI ABJISIFOTCA:

— c(hopMHUpPOBaTh YOCIKICHHOCTD B AUAICKTUYCCKOM €IWHCTBE U IIEJIOCTHOCTH MUPA, HECMOTPS
Ha BHEUIHEE MHOToo0pasue ero popm;

— JaTh MpPEACTaBICHHE 00 HMEPapXUUCCKOW CIOKHOCTH MHpPA, HE MO3BOJIIONICH MPHUMEHUTDH
CHHHBIﬁ moAXoJ K €ro OornrucaHrnio OJHOBPECMCHHO HAa BCEX YPOBHAX OpraHHU3allvun MaTCpI/II/I;

— 3HaKOMUTH C HanOoJiee OOIIMMHU 3aKOHAMH, KOHIICTIIUSMH, a/ICKBATHO OMKCHIBAIOLINMHE MPH-
pOAHBIE SBICHUS BHYTPHM KaXKIOI0 MEPApXUYECKOIO YpPOBHS, C MCTOPUEH M JIOTMKOW pPa3BUTH
€CTECTBCHHBIX HayK.

2. CTpyKTypa A¥CUUIIMHBI

2.1 Pactipenenenue TpyIZOEMKOCTH IO OTIENBHBIM BHAaM Y4eOHOW paboThI, BKIIOYAs CaAMOCTOS-
TEJILHYIO paloTy: Jekiuu — 17 yac, mpakTH4ecKue 3aHaTus — 17 4ac, camocTosTelbHas pabora —
38 ugac.

OO61as TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBIsAeT 72 yaca, 2 3a4eTHBIX eUHHUII.

2.2 OcHOBHBIE pa3/ieibl TUCIUIUIUHBL:

1 — DBosronyst HAYYHOTO METOJ]a U €CTECTBEHHOHAYUYHOM KapTUHBI MUpa
2 — TIpocTpaHCTBO, BpeMsi, CHMMETPUS

3 — CTpyKTypHbIE YPOBHU U CUCTEMHAsl OpraHU3alUsl MaTepUn

4 — Tlopsinok u O6ecropsiIoK B IpUpoJie

5 — DBOIOIIMOHHOE €CTECTBO3HAHUE

6 — KoHuenmuu mpoucxoxXaeHus )XKU3HA

7 — buocdepa u yenosex.

3. Illlanupyemble pe3yJbTaThbl 00yueHus (epeyeHb KOMIeTEeHIM i)
[Tpouecc u3yueHus: AMCUUIIIIMHBI HANIpaBiieH Ha (pOpMHUPOBAHHUE CIAEAYIOUIUX KOMITETEHITH:

OK-9: cnocoOHOCTh OPraHM30BBIBATH CBOIO JKU3Hb B COOTBETCTBUH C COLMATIBHO 3HAYUMBIMHU
IPE/ICTaBICHUSAMHE O 3/I0POBOM 00pa3e KHU3HH;

[1K-35: cnocoOHOCTh 00pabaThiBaTh, aHAIM3UPOBATh HAYYHYIO HH(POPMAIIUIO, OT€YECTBEHHBIN
1 3apyOeXKHBIH OTBIT 110 TEME HayJYHOTO UCCIIeIOBAHMS.

4. Bua npomMeskyTOYHOM aTTeCTalluM: 3a4ET.
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Ipunoxenue 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o JIUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabGouyto nmporpaMMy 10 AUCUUIIIIMHE BHOCSATCS CIEAYIOLIUE U3MEHEHUSI:

[Tporoxon 3aceqanust kageapnl Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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OOHJA ONEHOYHBIX CPEACTB AJId TEKYIHEI'O
KOHTPOJIAA YCOHEBAEMOCTHU IO JTUCIHUIIJIMHE

1. Onucanue poHIA OLEHOUYHBIX CPEICTB (MACIOPT)

Mpuioxenne 4

Ne KOM- DJIeMeHT
HeTeH- KOMIIETEH- Paznen Tema dOC
1800 1010/
OK-9 crocobHocts | 1. Dpomronus | 1.1. Hayunslit meton BOITPOCHI K
OPraHM30BbI- | HAYYHOTO Me- 3auety Ne 1.1
BaTb  CBOIO | Toma u ecre- | 1.2. 'yMaHuTapHast ¥ €CTECTBEHHOHA- | BOMPOCHI K
XKU3Hb B CO- | CTBEHHOHAY4Y- | y4Has KyJbTypa 3adety Ne 1.2
OTBETCTBMH C | HOH KapTHHBI
COLIMAJIBLHO MUpa
3HaYMMbIMH 2. [Ilpoctpan- | 2.1. [IpuHIIUIIEI CAMMETPHH, 3aKOHBI BOIIPOCHI K
NIPpENCTABJIC- | CTBO, BpEMs, | COXPaHEHHUS 3adety Ne 2.1
HUAMHA 0 | cuMMeTpus 2.2. DBooLMs IPENCTABICHUN O BOIIPOCHI K
310pOBOM IIPOCTPAHCTBE U BPEMEHHU sauery Ne 2.2
obpase xwu3- 2.3. DreMeHTHI crieualbHON TEOPUH BOIIPOCHI K
HH OTHOCHUTEJIBHOCTU U €€ CJIC/ICTBUS 3ayery Ne 2.3
2.4. OOuias TeopUst OTHOCUTEIBHOCTH BOIIPOCHI K
(OTO). Omnupuyeckue A0Ka3aTenb- 3auety Ne 2.4
ctea OTO
3. Crpyktyp- | 3.1. Mukpo-, Makpo- W MEraMHpBbI BOIIPOCHI K
K-35 | cocoGmocrs | P YPOBHH 1 3auety Ne 3.1
0BpataThi- cucreMHas op- | 3.2. BsavHMOCB;{sL CTPYKTYPHBIX BOITPOCHI K
BaTh, aHAIH- raHM3alusl Ma- | ypoBHEeW OpraHu3alui MaTepuu 3ayery Ne 3.2
SHPOBATE TEPUH 3.3. Opranu3anuust MaTepuu Ha pu3H- BOIIPOCHI K
HAYHYIO 4ECKOM YPOBHE 3ayery Ne 3.3
uHbOpMa- 3.4. Opranuzaiusi MaTepu Ha XUMH- BOIIPOCHI K
IO, OTede- YECKOM YPOBHE 3auery Ne 3.4
CTBEHHEII W 3.5. OcobeHHOCTH OMOJIOTUYECKOTO BOIIPOCHI K
3apyGexHBI YPOBHsI OpraHU3aLlUU MaTEPUU 3ayery Ne 3.5
onur no Te- | & Topsamok u | 4.1. MexaHHYeCKHil NICTCPMUHH3M. BOITPOCHI K
Me HAYYHOrO OecriopsIok B | XaOoTHYECKOE MOBEIeHNE TUHAMUYE- 3ayety Ne 4.1
HCCIEN0Ba- IpUpoie CKHX CHCTEM
f— 4.2. luHaMu4ecKue 1 CTaTUCTUYECKHE |  BOIMPOCHI K
TEOpUH 3adery Ne 4.2
4.3. KopnycKynsipHO-BOJTHOBOH Jya- BOIIPOCHI K
mu3M Marepud. [IpuHnun gononHu- 3auety Ne 4.3
TEIbHOCTH —-4.8
4.4. IlpyHUIMT BO3pacTaHUs SHTPOIHU BOIIPOCHI K
3auety Ne 4.4
4.5. 3aKOHOMEPHOCTH CaMOOpraHu3a- BOIIPOCHI K
017051 3auety Ne 4.5
5. Dsomonu- | 5.1. KocMonorus — Hayka o cTpoeHun BOIIPOCHI K
OHHOE  ecTe- | M 3BOMOIMHK BeeneHHOM 3adery Ne 5.1
CTBO3HaHUE 5.2. KocMoronus. 'eonornyeckas BOIIPOCHI K
SBOJIFOLINASA 3auery Ne 5.2
5.3. buoaoru4eckuii 3BONIOIMOHN3M BOIIPOCHI K
3adety No 5.3
5.4. 'eHeTHKA ¥ 3BOJIOIUA BOIIPOCHI K
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3auery Ne 5.4
6.Konmnenmuu | 6.1. T'umore3sl O NPOUCXOXKICHUU BOIIPOCHI K
IIPOUCXOXKAE- | )KM3HU Ha 3eMIIe. 3ayety Ne 6.1
HUS )KU3HU 6.2. T'unore3a caMO03apOXKJIE€HHUS U | BOIPOCHI K
na"criepmud. [umoresa  Omapuna- | 3adery Ne 6.2
Opu.
6.3. 3emus B MEpUOJ 3apOXKACHUSA | BOIPOCHI K
JKU3HH. 3adety Ne 6.3
6.4. BO3HUKHOBEHUE XKU3HU B INIyOH- | BOIPOCHI K
HaX T'HJPOTEPMAIIbHBIX CUCTEM. 3ayery Ne 6.4
6.5. Kpurepuu oburaeMocTd IUIAHET. | BOMPOCHI K
Bnusinue temnepaTypbl, AaBineHus M | 3adery Ne 6.5
aTMochepsl.
7. Buocdepa u | 7.1. Dxocucremsl BOIIPOCHI K
YEJI0BEK 3auety Ne 7.1
7.2. buocdepa BOIIPOCHI K
3ayery Ne 7.2
7.3. Yenosek B buocdepe BOIIPOCHI K
3ayery Ne 7.3
7.4. I'noGanbHBINA 9KOJIOTHYECKHH BOIIPOCHI K
KpHU3HC 3ayery Ne 7.4

2. Onmcanme nmokasareJiei u KPUTECPUEB ONCHUBAHUA KOMIIETCHIUH

IHoka3areau Ouenka Kpurepun
3HaTh: oOyuaromuiics
(OK-9) 1) 3HaET OCHOBHBIC 3aKOHOMEPHOCTH B3aUMO-
— OCHOBHBIC 3aKOHOMEPHOCTH JeicTBUsl 0oOlIecTBa U MPUPOJIBI; OCOOEHHO-
B3aHMOJICHCTBHS OOIIECTBA 1 CTH OHOJIOTUYECKOTO YpPOBHS OpraHHU3aliu
IPpUPOJBI, MaTEpUU U OTJIIMYME €r0 OT OpraHU3aluu Ma-
— 3aKOHOMEPHOCTH CaMOOpra- TepuH Ha (PU3UIECKOM M XUMHUYECKOM YpOB-
HU3allMi W TIPUHIAIBL  YHU- HAX; OCHOBHBIC €CTCCTBCHHOHAYYHBIC 3aKO-
BCPCAJIbHOTO 3BOJIFOIIMOHA3MA,; HBI, COCTaBJISIIOIIME (PYHIAMEHT COBpPEMEH-
— 0co0eHHOCTH OHoJoTHYe- HOW TEXHHUKHU U TEXHOJIOTHIH;
CKOro  ypoBHA OpraHusalnn 2) yMEET CaMOCTOATENLHO OBIAAEBaTh 3HA-
MaTCpHH M OTIHIHC €T0 OT HUSMU U HaBbIKAMM HX NPUMEHEHHS B IMpO-
OpraHu3alMK MaTepuu Ha Gu- SATTEHO (heCcCHOHABHOM JeSTENLHOCTH, TIPHOOPETATH
SHYCCKOM U XMUMHHTCCKOM C IOMOIIBK0 MH()OPMAIMOHHBIX TEXHOJIOTHIA
YPOBHAX, U HUCIIOJB30BaTh B IPAKTHYECKOM JEATEIBHO-
(IIK-35) CTH HOBBIC 3HAHWS ¥ YMCHUS,
— OCHOBHBIC €CTECTBEHHOHA- 3) Bimageer HaBBIKAMH CaMOCTOSTEIBHOM
VUHBIC 3aKOHBI, COCTaBIISIO- TBOPUYECKOH pabOThl, YMEHHEM OPTraHU30BBI-
e GyHIaMeHT COBPEMEHHON BaTh CBOW TPYI; CHOCOOHOCTHIO K caMoOaHa-
TEXHHUKHU ¥ TEXHOJIOTHIA; U3y ¥ CAaMOKOHTPOIII0, K CaMOOOPa30BaHUIO

U CaMOCOBEPIICHCTBOBAHHUIO; METOJAMH IIO-
Ymers: .
(OK-9) UCKa H O6Pa6OTKI/I uHpOpMallUd B HOBOM
MpeAMETHOM 00IacTH.

— CaMOCTOSITEIbHO OBJIAIEBATh =
3HAaHWSIMH W HaBBIKAMH WX o0yuatouuiics
NpuMeHeHHs B Tpodeccro- 1) He 3HAET OCHOBHBIE 3aKOHOMEPHOCTH B3aM-
HANBHOM TeATCIbHOCTIL He 32YTeHo MOJICHCTBHUS 00IIEeCTBAa M MPHUPOIBI, OCOOCH-

(71IK-35)
— mpuodperath ¢ TOMOIIBIO

HOCTH OMOJIOTHUYECKOTO YPOBHS OpraHU3aLuU
MaTEpUU U OTJIMYME €r0 OT OpPraHu3aluu Ma-
TEpUU Ha (PU3MUYECKOM U XUMHUYECKOM YPOB-
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WH(OPMAIIMOHHBIX  TEXHOJO-
Ui u HUCHOJIb30-
BaTh B MMPAKTUYECKOM nes-
TCJIIBHOCTU HOBBIC 3HAHUA U
YMEHHUS,

Baaners:

(OK-9)

— HaBBIKAMH CAMOCTOSTEIb-
HOM  TBOpYeCKOH  pPaboOTHI,
yMEHUEM OpraHU30BbIBATH
CBOM TpyZ;

— CHOCOOHOCTBIO K CaMoOaHa-
JU3y U CaMOKOHTpPOJII0, K ca-
MOOOpPa30BaHHUIO U CaMOCO-
BEPIICHCTBOBAHUIO;

(I1IK-35)

— MeToJaMu ToHWCKa U oO0pa-
00TkM WH(}OpMANU B HOBOU
PEIMETHOM 00JIACTH.

HSX; OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKO-
HBI, COCTABJISIOIINE (PYHIAMEHT COBpPEMEH-
HOU TEXHUKU U TEXHOJIOTHUH,

2) HE yMEeT CaMOCTOSTENIbHO OBJIaIeBaTh
3HAHUSMH U HABBIKAMU HMX MPUMCHCHHS B
npodeccuoHaNbHOM eATENbHOCTH; Ipuodpe-
TaTh C MOMOIILI0 HH(POPMAIMOHHBIX TEXHO-
JIOTUN M HCHOJb30BaTh B MPAKTUYECKON Jiesi-
TEJLHOCTH HOBBIC 3HAHUS U YMECHUS,

3) He BJIAZICET HABBIKAMH CaMOCTOSTEIIbHOM
TBOPYECKOH pPabOTHI, YMECHHEM OpPTraHU30BbI-
BaTh CBOW TPYI; CHOCOOHOCTBIO K caMoOaHa-
JM3y U CAMOKOHTPOJIIO, K CaM000pa30BaHUIO
U CaMOCOBEPIICHCTBOBAHHUIO; METOJAMH IIO-
ucka W o0paboTku WH(OpMAIMU B HOBOWM
MPEeIMETHOM 00JIaCTH.
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[Iporpamma cocTtaBieHa B COOTBETCTBHH C (eepaibHbIM TOCYJapCTBEHHBIM 00pa30BaTeIIb-
HBIM CTaHJIAPTOM BBICIIETO 0Opa3zoBanus no cnenuanbHocT 44.05.01 «[legarorvka u MCUXONIOTHS
JIEBUAHTHOTO ToBeeHus» oT «19» mexadbpst 2016 1. Ne 1611

st Ha6opa 2014 roaa u yue6HbM 1anoM ®I'BOY BO «bpl'V» s ounoit popmsel oOyue-
HUA 0T «03» mromst 2018 r. Ne 413,

st Ha6opa 2015 roaa u yue6HbM ianoM ®I'BOY BO «bpl'V» s ounoit popmbel oOyue-
Hus oT «03» mroist 2018 1. Ne 413,

st Ha6opa 2016 roaa u yue6ubM ianoM ®I'BOY BO «bpl'V» s ounoit popmsel oOyue-
HUA 0T «03» mromst 2018 r. Ne 413,

st Ha6opa 2017 roaa u yue6HbM ianoM OI'BOY BO «bpl'V» miis ounoit Gpopmsel oOyue-
Hus oT «03» mroist 2018 1. Ne 413,

st Ha6opa 2018 roaa u yue6HbM 1anoM OI'BOY BO «bpl'VY» miis ouHo#t popmbr oOyue-
Hust oT «03» urosst 2018 1. Ne 413.

IIporpammy cocraBui:

Maxpo WN.I'., k.¢.-M.H., JOLIEHT

Pabouas nporpamma paccMOTpeHa M YTBEpXKeHa Ha 3acejaHuu Kaeapbl GU3NKu

OT « » 20 r., NpoTOKoaI Ne

W.o. 3aBenyromero xkapeapoir Mud Mengsenesa O.1.
COI''TACOBAHO:

3aBemyromuii 6a3zoBoit kadeapoit UTTull Kynpsmos B.B.
HupexTop Oubanorexu Cornuk T.D.

Pabouas nporpamMma 0;(06peHa METOIANYECKON KOMHUCCHEN €CTCCTBCHHOHAYYHOT'O (baKy.]'IBTeTa

OT « » 2018 r., mporokoi Ne

[Tpencenarens meroauueckoit komuccun EH dakynprera Bapnansia B.A.
COT'JIACOBAHO:

HauanpHuk

y4e0HO-METOINYECKOTO YIIPABIICHUS Hexesen I'.I1.

Peructpanmonssiii Ne
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