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1. HEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 1O AUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbBTATAMUN OCBOEHUA
OBPA30BATEJIbHOI ITPOI'PAMMBI

Bujg nesTeabHOCTH BBIITYCKHHUKA

I[I/ICHI/IHJ'H/IHa OXBaTbIBA€CT KpPYI' BOIIPOCOB,

OTHOCAIIMUXCA B OCHOBHOM K HAYy4YHO-

UCCJICIOBATEIILCKOMY BUIY MNPOGECCHOHATHHONW NEATETHbHOCTH BBITYCKHHUKA B COOTBETCTBUU C
KOMIIETEHIIUSIMU U BUJJAMU JI€ATEIbHOCTH, YKa3aHHBIMU B yU€OHOM ILIAHE.

Meab AMCHUATUIMHBI
Llenpro n3ydeHus: TUCIUIUIMHBI ABJISETCSA: CHOPMUPOBATH Y 00YUYAIOIIUXCS IIETOCTHBIN B3I
Ha OKPYKAIOIIUNA MUP, CIIOCOOCTBOBATH (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHSI i COBPEMECHHO-
0 Hay4HOT'O MBIIUICHUs. VCIonp30BaTh €CTECTBEHHOHAYYHBIC 3HAHMS I OPUEHTUPOBAHUS B CO-
BPEMEHHOM MH(GOPMAITMOHHOM TIPOCTPAHCTRBE.

3agaya IUCHUIIMHBI COCTOUT

— B (DOpMUPOBAHUU TPEICTABICHUN Y 00yJaromuxcs o pu3nveckoi KapTuHe MUpa, KaK OCHO-
B€ LIEJIOCTHOCTHA XU MHOT0O00pa3usi IPUPOJIHI;

— B (OPMUPOBAHUU HAYYHOTO MUPOBO33PEHUSI U COBPEMEHHOTO HAYYHOT'O MBIIIJICHHUS;

— O3HAKOMJIEHUE CTYJICHTOB TEXHHMYECKOI'O HAIIPABJICHHUS C Pa3JIMYHBIMUA ACIIEKTaMHU COBpE-
MEHHOI'0 €CTECTBO3HAHUS;

— packpbITHE B JOCTYMHOW Gopme (DyHIaMEHTaTbHBIX HUJCH €CTECTBEHHOHAYYHBIX TCOPHHA —

KOHIIEIINH.
Kon Conepixanue IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB
KOMIIETEeHI[UH KOMIIETEeHI[UH 00y4eHHusI O AUCUMILINHE
1 2 3
OIIK-4 CIIOCOOHOCTh MCIOJIB30BATh | 3HATh:
3aKOHBI U METOJIbI MaTeMa- | — OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI, COCTaB-
THUKH, €CTECTBEHHBIX, TyMa- | Jisitomue GQyHIaMEeHT COBPEMEHHOW TEXHUKH M TEX-
HUTapHBIX U HKOHOMHUYE- | HOJIOTHUH;
CKMX HAyK MpPH pPEUICHUHU | yMeTh:
npodeccnoHaNbHBIX 33]a4 | — MPUMEHATh (PU3MYECKHe METOAbI M 3aKOHBI IS
perieHus: GU3NIECKUX 3a7ad4;
BJIA/IETh:
— KyJbTYpOH MBIIIJIEHHS, 0000aTh U aHATIU3UPO-
BaTh MH(OPMAIINIO, TTOCTABUTH II€]Ib U BBIOPATH Iy-
TH €€ JIOCTIIKEHUSI.
OIIK-7 CIOCOOHOCTh peliaTh CTaH- | 3HATh:
JapTHBIC 3aJa4ul  Tpodec- | — pa3TuvHble (PU3NICCKHE U MAaTEeMATHUYECKUE MO-
CHOHAJILHOW JESTeNbHOCTH | AeNU U CTaHJapTHBIE MPOTPAMMHEIE CPEICTBA KOM-
Ha OCHOBE WH()OPMAIMOH- | MBIOTEPHOTO MOJICTUPOBAHUS, OCHOBBI TPHKIIA]I-
HOM u OubIHorpadUUecKo | HbIX JUCIIMILINH;
KYJIbTypbl C TPUMEHEHHEM | yMeTh:
nH(OPMAIIMOHHO- — mpuoOpeTraTth ¢ TMOMOIIBI0 HH(POPMAIIMOHHBIX
KOMMYHHKAITMOHHBIX  TEX- | TEXHOJIOTHH M WCIOJB30BaTh B MPAKTHUCCKON Jes-
HOJIOTUH M C YYETOM OC- | TeIbHOCTH HOBBIC 3HAHUS M YMEHHUS,
HOBHBIX TpeOOBaHWI WH- | BJAJeTh:
¢dopmanvoHHOll  Oe3omac- | — MeToJaMH MOMCKAa U 00paboTKM MH(pOpMaNMU B
HOCTH HOBOM IpeIMEeTHON 00JI1acTH.
[1K-4 CIIOCOOHOCTP B COCTaBE | 3HATh.

KOJUIEKTHBA HCHOJIHUTENEN
y4acTBOBaTh B pa3paboOTKe
KOHCTPYKTOPCKO-

TEXHUYECKOM  JTOKYMEHTa-
LU HOBBIX WJIM MOJEPHHU-

— 0a30Bble MPUHIUIBI pa3pabOTKU KOHCTPYKTOP-
CKO-TEXHMYECKON JOKYMEHTALUH;

— 0COOEHHOCTH pabOTHl B COCTaBE KOJUICKTHBA HC-
MMOJTHUTEJICH;

yMeTh:




3UPYEMBIX o0pasIos
Ha3€MHBIX TPAHCIIOPTHO-
TEXHOJOTUYECKUX MAIIUH U
KOMILJICKCOB

— paspabaThiBaTh KOHCTPYKTOPCKO-TEXHUYECKYIO
JIOKYMEHTAIIMI0 Ha HOBBbIE WM MOAECPHU3HPYEMBbIE
00pa3s1ibl HAa3eMHBIX TPaHCIIOPTHO-
TEXHOJOTMYECKHUX MAIlIMH U KOMILIEKCOB;

BJIA/I€Th:

— TEXHOJOTHUAMH pa3pabOTKH KOHCTPYKTOPCKO-
TEXHUYECKOH TOKYMEHTAIIUU.

[IK-5 CIIOCOOHOCTE B COCTaBE
KOJIJICKTHBA MCIIOJIHUTEICH
y4acTBOBaTh B pa3pabOTKe
MIPOEKTOB TEXHUYECKHUX
YCJIOBUM, CTaHAAPTOB H
TEXHUYECKUX OIMTMCAaHUN
HAa3€MHBIX  TPAHCHOPTHO-

TCXHOJIOI'MYCCKUX MallluH

3HATh!

— TEXHUYECKHE YCIOBHUS, CTaHAAPThI U TEXHUYE-
CKH€  ONHUCaHWs  HA3eMHBIX  TPAHCIOPTHO-
TEXHOJIOTHYECKUX MAIlIWH;

yMeTh:

— paspaboTaTh MPOEKT TEXHUYCCKUX YCIOBH,
CTaHJAPTOB M TEXHHYECKHE ONMHCAHUS HA3EMHBIX
TPAHCIIOPTHO-TEXHOJIOTUISCKUX MAIITNH;

BJIAJIeTh:

— CIIOCOOHOCTHIO IPUHUMATh PEIICHWS, aHATTH31-
poBaTh, 000CHOBBIBaTh 3P(HEKTUBHOCTH CBOUX IPO-
CKTOB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT' PAMMBI

Huctummaa b1.B.JIB.06.02 «KoHuenuu COBpEeMEHHOTO €CTECTBO3HAHUS» OTHOCUTCS K
AJICKTUBHOM YacTH y4eOHOTO IiaHa U 0a3upyeTcsl Ha 3HAHUSX, MOJYYCHHBIX NMPU U3YYCHUU Yy4eO-
HBIX JUCIUIUIMH €CTECTBEHHOHAYYHOTO M MaTEeMAaTHYECKOTO IUKJIA OCHOBHBIX 00IIe00pa3oBaTeIb-
HBIX IIPOrpaMM. MaTeMaTHKa, (pU3uKa, XuMus, OMOJIOTHSL.

«KoHIIenuy COBPEMEHHOTO0 €CTECTBO3HAHUS» IMPEACTABISIOT OCHOBY JUISI M3YUYCHHS TOCIC-

AYOIMUX JUCHMIIINH.
(<3J'ICKTpOT€XHI/IKa " DJICKTPOHHKA.

«be30macHOCTh KU3HEAEITEILHOCTH,

<(9KOJ'IOFI/I$I)), «TennorexHukan,

Takoe cucteMHOE MEXAMCUUIUIMHAPHOE M3YYEHHE HAIPaBICHO Ha JOCTIKEHHE TpeOyeMoro
®I'OC ypoBHS MOATOTOBKHU IO KBATM(PHUKAIUN OaKalaBp.

3. PACIIPEJEJIEHUE OB BbEMA JTUCHUIIJIMHBI

3.1. Pacnpenesienne 00bemMa AMCHUILIMHBI 10 (popMaM 00ydeHust

Tpyooemkocmb OuUCYUNIUHBL 8 HACAX
Kypcosasn
~ § & 3 paboma Buo
< S o~ o S (npoexm), npome-
Dopma J = § 3 S KOHMPOJIb- | HCYMOUHOU
obyuenus S § = S § Hasn ammecma-
& S = S 2 x| S paboma yuu
g S g 3| 8 s3] 5 ;
o S| s| 5| S| 53 EE| S5 pedepam,
S| 3| 3| | $1§§ f3|8¢ pre
Ol R T NISS R3OS
1 2 3 4 5 6 7 8 9 10 11
Ounas 2 | 3|72 |34|17| - | 17 | 38 = 3auer
3aounas 3 - | 72 | 8 4 — 4 60 — 3a4eT
3aounas (ycxopennoe | _ _ _ _ B B B B _
oby4deHune)
O4Ho-3204Hast — — — — — — — — — —




3.2. Pacnipenesienue 00beMa JUCHUIIMHBI 10 BUIAM Y4eOHBIX 3aHSITHI U TPY10eMKOCTH

Tovoo 6 m.u. 6 UHMEPaK- Pacnpedenenue
. Py MUBHOI, AKMUGHOIL, ho cemecmpam,
Buo yueonuvix 3anamuii emKocmb . qac
UHHOBAUUOHHOU
(uac.)

gopmax, (uac.) 3

1 2 3 4

|. KonTtakTHasi paboTa 00y4aronuxcs ¢ 34 8 8

npemnoaanBareeM (Bcero)

Jlexmmm (JIk) 17 2 17
IIpaktrueckue 3ansatus (113) 17 6 17

WNunuBuayanbHble KOHCYJIBTAUN + _ +

I1.CamocTosiTenbHAS padoTa 00y4AIOIIUXCS
38 - 38
(CP)

[ToAroToBKa K MPaKTHYECKUM 3aHATHSIM 18 - 18
[ToaroToBKa K 3a4eTy 20 - 20

I11. ITpomesxxkyTouHasi aTTECTAIMA  3a4eT + - +
O01mas TpyI0eMKOCTh AUCITUTUIAHBL, 9ac 72 - 72

3ad. ef. 2 — 2

4. COOEP)KAHUE JUCIUITJIMHBI

4.1. PacnipenesieHue pa3/iesioB JMCUMILIMHBI 10 BUAAM YUeOHBIX 3aHATHI

- 1J1s1 O9HO# (popMBI 00yUCHH S

= Buowvi yueonvix sanamuil, 6Kknouan
3 § camocmoamenvHyro pabomy odyua-
s Haumenosanue Q ~ owuxca u mpyooemxkocmep; (uac.)
= s pasoena u § S YyueoHbvle 3aHaAmuA camocmos-
§ S & menvHan
S mema OucCyuUnIUHb = npaxmute- | 5oma
) -
S & neKyuu cKue 3a obyuaro-
Hamus
wguxcsa
1 2 3 4 5 6
1 IBOJIIONHSI HAYYHOTO METO/Ia U ecTe- 5 ’ ’ ’
" | CTBEHHOHAYYHOI KAaPTHHBI MHPa
1.1 | Hayunsii MmeTog 3 1 1 1
19 I'ymaHHTapHAasi U €CTECTBEHHOHAYYHAs 3 1 1 1
KyJbTypa
2. | [IpocTpancTBO, BpeMsi, CHMMeTpUs 14 2 2 10
21 IIpuHIMIIBI CHMMETPHH, 3aKOHBI COXPAHE- 3 05 05 5
HUSI
29 DBOJIFOLHS MTPEICTABICHUH O TIPOCTPAHCTBE 3 0.5 05 5
U BPEMEHU
23 DNeMeHTHI CIIeHaIbHOW TEOPHH OTHOCH- 4 05 05 3
TEJILHOCTH M €€ CIICICTBUS
24 O6mas Teopust otHocutenbHocTH (OTO). 4 05 05 3
OMmmpudeckue gokazarensctsa OTO
3 CTpyKTypHBbIe YPOBHH U CHCTEMHAsI Op- 14 3 3 8
" | raHM3anMs MaTepuu
3.1 | Mukpo-, Makpo- ¥ MeTaMHpBI 2 0,5 0,5 1




B3aumocBA3b CTPYKTYPHBIX YPOBHEHN opra-

3.2 3 0,5 0,5 2
HHU3aLUH MaTePUH
33 Opraamzanus MaTepun Ha (HU3UICCKOM 4 1 1 5
YpOBHE
34 OpraHuzaiys MaTepur Ha XMMHYECKOM 2 0.5 0.5 1
YpOBHE
35 Oco0eHHOCTH OMOJIOTHIECKOTO YPOBHSA 3 05 05 2
OpraHu3alii MaTepuu
4. | llopsinok u GecnopsiIOK B IPUpoe 14 3 3 8
41 MexaHuuecKuil IeTepMUHN3M. XaoTHu4ie- 3 0.5 0.5 9
CKO€ TIOBE/ICHUE JTMHAMHUYECKUX CHCTEM
4.2 | JlunamMu4YecKkre U CTaTUCTHICCKUE TEOPUHU 2 0,5 0,5 1
43 KoprmyckynsipHO-BOITHOBOM JyaJli3M Mare- 2 05 05 1
pun. [IpuHIMT JOMOIHUTETBHOCTH
4.4 | IlpuHIUIT BO3pacTaHUs SHTPOITUU 4 1 1 2
4.5 | 3aKOHOMEPHOCTH CaMOOPTraHU3aIUH 3 0,5 0,5 2
5. | DBOJIOLIMOHHOE €CTECTBO3HAHME 12 4 4 4
51 Kocmororus — HAYKa O CTPOCHUH H 3BO- 3 1 1 1
mouny BeeneHHON
5.2 | Kocmoronus. I'eonorndeckast 3BOJIIOLHAS 3 1 1 1
5.3 | buosornyeckuii 3BOTIOIIMOHU3M 3 1 1 1
5.4 | I'enetnka u HBOIIOIUS 3 1 1 1
6. | buocdepa u yenoBek 12 3 3 6
6.1 | Dxocucremsl 2 0,5 0,5 1
6.2 | buocdepa 2 0,5 0,5 1
6.3 | Yenosek B Ouochepe 4 1 1 2
6.4 | ['moGanbpHBIN 3KOJOTHYECKUN KPH3HUC 4 1 1 2
HUTOI'O 72 17 17 38
- 1J11 3209HOM (popMBI 00yUeHH S
2 ) Buosl yueonvix 3anamuil, 6K1104a
3 § camocmoamenvHyo pabomy odyua-
3 Haumenosanue Q ~ |__towuxca u mpyooemKocmy; (uac.)
= § pasoena u § S yueOHble 3aHAMUA camocmos-
= P S & menbHas
3 mema OucyunIUHbL 2 npakmuue- p
S S NleKyuu cKue 3a- PEOOmE
8] & “ odyuaro-
HaAmMuUA
wuxcs
1 2 3 4 5 6
1. | OBomonust HayyHoro metona u KCE 8 0,5 0,5
1.1 | Hayunsiii MmeToz 45 0,25 0,25 4
19 I'ymaHHTapHAasi U €CTECTBEHHOHAYYHAs 35 0.25 0.25 3
KyJIbTypa
2. | IlpocTpaHcTBO, BpeMsi, CHMMETPHSI 12 1 1 10
21 EPII);/IHLII/IHLI CHMMETpPHUH, 3aKOHBI COXpaHe- 25 0.25 0.25 9
2.2 | DBOJIOIMUS MPEACTABICHUH O MPOCTPAHCTBE 2,5 0,25 0,25 2




W BpEMEHU

23 DNEMEHTHI CIIEIUATLHON TEOPHUH OTHOCH- 35 0.25 0.25 3
TEBHOCTH H €€ CIIEJICTBUS

24 O6mrast reopust otHocutenbHOCTH (OTO). 35 0,25 0,25 3
OMnupuueckue nokasarensctsa OTO

3 CTpyKTypHBIE€ YPOBHHM U CHCTEMHAsI Op- 12 1 3 11
raHu3aiys MaTepun

3.1 | Mukpo-, Makpo- ¥ MEraMupsbl 2,2 0,2 - 2

39 B3anMoCBSI3b CTPYKTYPHBIX YPOBHEH opra- 2.2 0.2 3 5
HU3alUU MaTepUu

33 Opranuzaiys MaTepuu Ha PU3NISCKOM 2.2 0.2 3 2
YpOBHE

34 OpraHu3zanysi MaTepuH Ha XUMAYECKOM 2.2 0.2 3 5
YpOBHE

35 Oco0eHHOCTH OHOJIOTHYECKOTO YPOBHS 32 0.2 3 3
OpraHu3alii MaTepuu

4. | Iopsiaok u GecOPAIOK B MPUPO/E 12 - 1 11

41 MexaHudeckuil 1eTEpMUHN3M. Xa0TH4e- 22 B 0,2 5
CKO€ MOBEICHUE TUHAMUYECKHX CHCTEM

4.2 | JluHaMUYeCcKue U CTATUCTHICCKUE TEOPUH 2,2 — 0,2 2

43 KopryckynspHO-BOITHOBOM JyaJiu3M Mate- 2.2 3 0.2 5
pun. [IpyHIKIT JOTIOJHUTEILHOCTH

4.4 | IlpuHIMIT BO3pacTaHUs SHTPOITUU 2,2 - 0,2 2

4.5 | 3aKOHOMEPHOCTH CaMOOPTraHU3aIUH 3,2 — 0,2 3

5. IBOJIOIMOHHOE €CTeCTBO3HAHNE 12 1 0,5 10,5

51 Kocmororus — HayKa O CTPOCHUH H 3BO- 35 0,25 0,25 3
monuu Beenennoit

5.2 | Kocmorouus. ['eosmornyeckas 3BOJIFOLMS 2,25 0,25 - 2

5.3 | buosornyeckuii 3BOIIOIIMOHU3M 2,75 0,25 - 25

5.4 | I'e”HeTnKa M DBOIIOLHAS 3,5 0,25 0,25 3

6. | buocdepa u yenoBek 12 0,5 1 10,5

6.1 | Dxocucremsl 3 0,25 0,25 2,5

6.2 | buocdepa 2,25 — 0,25 2

6.3 | Yenosek B Ouochepe 3,25 - 0,25 3

6.4 | ['moOanbHBIN 3KOJOTHYECKUH KPU3HUC 3,5 0,25 0,25 3

HUTOro 68 4 4 60

4.2. Copep:xaHue JMCUMIIMHBI, CTPYKTYPHPOBaHHOE 10 pa3/iesiaM U TeMaM

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

HNurepakTuBHas ¢popma — neknus-suzyaausanus (temsl 1.1 — 1.2)
Tema 1.1. Hayunblii MeTox

1) [oHsATHE METOIa U METOI0IOTHH.
2) OO1eHayYHbIe METO/IbI AMITUPUIECKOTO MO3HAHKS: HAOJII0ICHHE, SKCIIEPUMEHT, H3MEPEHHUE
3) OO1eHayYHbIe METO/IBI TEOPETHYECKOTO MO3HAHUS: a0CTparupoBaHue, UACAIN3aIHs, MbIC-

JICHHBIH SKCHIEPUMEHT, (hOPMATTU3AIM, MHAYKIUS U I TyKIHS.



4) OOueHayuyHble METOJIBI, TPUMEHSIEMbIE Ha SMIUPUYECKUX U TEOPETHUECKHX YPOBHSX IO-
3HAHUSA: aHAJIM3 U CUHTE3, aHAJIOTUS U MOJIETMPOBAHHE.
5) Kparkuii 3KCKypC B HCTOPHIO Pa3BUTHS HAYKH.

Tema 1.2. T'ymanuTapHasi 4 eCTeCTBEHHOHAYYHASI KYJIbTypa

1) Beeaenue. EcrecTBO3HaHHE — COBOKYITHOCTh HAyK O MPHPOJIC, pacCMaTPpUBAEMO Kak e/u-
HOE LIEJIOE.

2) EctrecTBeHHble Hayku: (DU3MKaA, XUMHUs, OUOJIOTHS, TCOJIOTHS, ACTPOHOMHUSI, SKOJIOTHS U JIp.
Juddepenumanus u uHTErpanys HayK. MaTeMaTHKa Kak s3bIK €CTECTBO3HAHMS.

3) I'ymanuTapHbie Hayku: Guaocodusi, UCTOpus, HHIOIOTHS, KYIbTYPOJIOTHS, IPABOBEACHUE,
neAaroruka u ap.

6) EcrectBeHHOHay4Hasi KynbTypa. ['ymMaHuTapHas KynbTypa. [IBe KyabTypbl U B3aUMOCBS3b

MCKAY HUMMU.

Paznen 2. IPOCTPAHCTBO, BPEMS, CHUMMETPUSA
HurepakTuBHas ¢popma — jieKuus-Buzyaausanus (temol 2.1 — 2.4)

Tema 2.1. IIpUHUMIBI CHMMETPHH, 32aKOHbI COXPAHEHUS

1) IToHsATHE CHMMETPHHU B €CTECTBO3HAHHH.

2) OAHOPOHOCTh U U30TPOITHOCTD MPOCTPAHCTBA, CBA3b C 3aKOHAMU COXPAHCHHS UMITYJIbCa U
MOMEHTa UMIyJbca. [[OHATHS aHU3OTPOIHH.

3) OQHOPOIHOCTh BPEMEHH, CBSI3b C 3aKOHOM COXPAaHCHHS YHEPTHH.

4) CuMMETpHUH PUPOIHBIX 00BEKTOB. BHIbI CHMMETPHIA.

5) DBosronus Kak Lernovka HapylueHuid cuMmeTpun. CUMMETPHS M ACHMMETPHSI JKHBOTO.

Tema 2.2. JBosronHs NpeACTABIEHUN 0 IPOCTPAHCTBE H BPeMeHHU

1) IIpocTpaHCTBO U BpeMsi ApUCTOTEIISI.

2) AGCOIIOTHOE U OTHOCHUTEIIFHOE MPOCTPAHCTBO U BpeMsi HpioToHA.

3) OmnbiT Maiikenbcona-Mopiu. THBapuaHTHOCTh CKOPOCTH CBETA.

4) EnQMHCTBO MPOCTPAHCTBA M BPEMEHH KakK ()OPMBI CYIIECTBOBAHHS JBIIKYIICHCS MaTepUu B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA.

Tema 2.3. DsieMeHTBI crieliaIbHON TEOPUH OTHOCUTEILHOCTH H ee CJIeACTBHA

1) CnenmanbHhas Teopust otHocutenbHocTH (CTO) A. DiiHIITElHA.

2) IpuHiwn oTHOCUTENBbHOCTH [ asmies.

3) Hpuniuner CTO: MpUHIMIT OTHOCUTEILHOCTH, TIPHHITUIT HHBAPHAHTHOCTH CKOPOCTH CBETA.
4) Cnencrus CTO:

— OTHOCHTEJIEHOCTh OJTHOBPEMEHHOCTH;

— PESITHBUCTCKOE COKpAIICHUE JUTHH U TIPOMEXYTKOB BPEMEHH;

— IPOCTPaHCTBEHHO-BPEMEHHON MHTEPBAl M1y COOBITUSMH, €T0 HHBAPUAHTHOCTD;
— IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKAY COOBITHSIMU, TPUUUHHOCTB;

— €IMHCTBO MPOCTPAHCTBA M BPEMEHH, MPOCTPAHCTBEHHO-BPEMEHHON KOHTHHYYM;

— DKBUBAJICHTHOCTh MAaCChI U SHEPTHH.

Tema 2.4. Oouiasi Teopusi oTHocutebHOocTH (OTO). DMIUpuyeckue qokazareabcrsa OTO

1) OGrmas Teopust otHocutensHoctd (OTO): pacnpocTpaHeHHe MPHHIIMIIA OTHOCHTEIBHOCTH
Ha HEMHepIHabHbIE CUCTEMBI OTCUETA.

2) TlpuHIHUIT SKBUBAJICHTHOCTH TPABUTAIIMOHHOTO TTOJIST M CHJT HHEPIIUH.

3) DOmmupudeckue nokaszareabcrsa OTO:

— 3¢ dEeKTHI, CBA3aHHBIC C YCKOPEHUEM CHCTEM: TPABUTAIMOHHOE 3aMeJICHUE BPEMEHH, TPaBH-
TAI[MOHHOE KPACHOE CMEILIEHHE CBETA;

— IPaBUTALlMOHHOE OTKJIOHEHHE CBETA, PABUTAIIMOHHOE JINH3UPOBAHUE;

— YepHBIE IBIPHI — KOJIJIATIC MACCUBHBIX 3BE3]l, M3Iy4eHNE X OKHUHTA;

— opOuTanbHbie 3PPEKTHI: PEIATUBUCTCKAs Mpeneccus nepurenus Mepkypusi, Benepsl, 3emin,
acrepouaa Mkap, B cuctemMax JBONHBIX IyJIbCapOB; U3MEHEHUE OPOUTHI, CBA3aHHOE C I'paBUTAIIH-
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OHHBIM M3JIy4€HHEM JIBOMHBIX M KPATHBIX 3BE3]1; M€0Je3u4ecKas Mpereccus — Mpeeccust MoarcoB
BpAIIaroOIIerocsi 00beKTa B HICKPUBJICHHOM IIPOCTPAHCTBE-BPEMEHH;

— T'PaBUTALMOHHOE M3JIy4YeHHUE: OpOUTAIbHOE ABMXKCHHME JIFOOBIX IPABUTALMOHHO CBS3aHHBIX
CUCTEM, a TAK)KE IPOLECCHI CIUSIHUS HEUTPOHHBIX 3BE€3]l M UEPHBIX JbIP COMPOBOXKIACTCS U3JIyde-
HUEM I'PaBUTALIMOHHBIX BOJIH.

Pazgen 3. CTPYKTYPHBIE YPOBHU U CUCTEMHAS OPTAHU3ALIUA MATEPUN

Tema 3.1. Muxkpo-, MaKkpo- 1 MeraMmmupbl

1) Kpurepuu neneHus Ha MUKPOMHUP, MAKPOMHP B METaMup.

2) CTpyKTypbl MEraMupa: 3Be3/ibl, INIAHETHBIC CHCTEMBbI, TATAKTHKH.

3) BpeMeHHbBIC U MTPOCTPAaHCTBEHHBbIC MaciuTaObl BeeneHHow. EquHuIbl M3MEepeHHs paccTosi-
HUN B Meramupe. SIBJieHHs, TO3BOJIMBIINE OLEHUTHh BpeMs CyllecTBoBaHMs Bcenennoii: addext
JHormnepa, 3akon Xab60:ma.

4) XapaKkTepuCTHKH 3BE3]: CBETUMOCTb (MOIIHOCTh M3JIy4ECHHs), Macca, paanuyc, CIeKTpasb-
HBII COCTaB U3JTyYCHUS.

5) CoctaB CoTHEUHO!N CHCTEMBI: TUIAHETHI, CITYTHUKH TUIAHET, aCTEPOU/IbI, KOMEThI, METCOPOH-
JIbl, MAaTHUTHBIE TI0JIs1, TIBLJIEBAsi MaTePUsl, COJTHEUHBIA BETEP U KOCMUYECKUE JTyUH.

6) VIcTOYHUKHM SHEPTUH 3BE3/1: TEPMOSICPHBIN CUHTE3 U SHEPTUs TPABUTALUOHHOTO CKATHSL.

7) TlnaHeTapHble TYMAHHOCTH; TUTAHTBI M CBEPXTUTAHTBI; YEPHBIC JBIPBI, MYJIbCAPHI, CBEPXHO-
BBIE 3BE3/Ibl.

8) CouHIle — JKeNIThIN KapiuK ClieKTpaibHOro Kiacca G.

Tema 3.2. B3auMocBsi3b CTPYKTYPHBIX YPOBHEH OPraHM3alMi MaTepHH

1) I1enoCcTHOCTh U CUCTEMHOCTD MTPUPOIBI.

2) MHuoroo6pasue cucteM. MepapXudHOCTh MPUPOJABI U CHCTEM. AJITUTUBHBIC U UHTEIPATUB-
HbIE CBOMCTBA CUCTEM.

3) B3auMoCBsI3b ypOBHEW OpraHu3alid MaTephu: (PU3MYECKOro, XMMUYECKOro, OHOJIOTHYe-
CKOro.

Tema 3.3. Opranuzauus Mmatepun Ha GU3NYECKOM YPOBHe

1) ®dyHnaaMeHTaNbHBIC U JICMEHTAPHBIC YaCTHIIBL.

2) OCHOBHBIE XapaKTEPUCTUKH AIICMEHTAPHBIX YACTHII: Macca, 3apsi/l, CIIUH, BPeMs JKH3HU.

3) Knaccudukarus 3eMEHTapHBIX YaCTHIL: TI0 Macce MOKos (()OTOHBI, JICTITOHBI, ME30HBI, Oa-
PHOHBI); IO BPEMEHH >KU3HU: CTaOWIIbHbIE (IPOTOH, 3JEKTPOH, HEUTPHUHO M UX aHTUYACTHUIIbI) U He-
CTaOMIIbHBIE — CAMOIIPOM3BOJILHO PACTIaAAIOTCS HA PYTHE YaCTHIIBI B CBOOOIHOM COCTOSIHUU.

4) TlepeHocuMKH (QyHIAMEHTAIBHBIX B3aUMOJICHCTBUI ((POTOHBI, TPABUTOHBI, TIIFOOHBI, 0030-
et W, W-n Z9).

5) BsauMHbIe MPEeBpAIICHUS YACTHUIl U 3aKOHBI COXPAHCHHSI.

6) dusnyeckoe Moyie Kak COBOKYITHOCTh BUPTYaIbHBIX YacTUIl. BakyyM Kak COCTOSIHHE MOJIS C
HaMMEHBIIEH YHEPTHEH, COCTOSIIEE U3 BUPTYATbHBIX YACTHIIL.

Tema 3.4. Opranusanus MaTepuy HA XUMHYECKOM yYPOBHe

1) Xumudeckuii aieMeHT. AToM. M30TOMBI.

2) DBOJIOUS MPECTABICHHI O CTPOSHUH aTOMa.

3) KBaHTOBO-MeXaHMUYECKasi MOJIEb CTPOCHHS aTOMa.

4) Monekysa Kak KBaHTOBO-XUMHUYECKasi CHCTEMA.

5) CtpoeHre XUMHYECKHX AJIEMEHTOB U Nepuoanueckuii 3akoH /.M. Menneneesa.

6) Xummueckuii nporecc. TeroBbie 3pdekTsl XUMUISCKUX peakimii. DaKkTophl, BIHUSIONINE
Ha PEaKkIMOHHYIO CIIOCOOHOCTh BEIECTB.

7) XuMHUYECKHU KaTajlu3 U METObI YIIPABICHHUS XUMHUYCCKUMH MPOIECCAMH.

Tema 3.5. OcobeHHOCTH 0M0/10TMYECKOT0 YPOBHS OPraHU3ALMH MATePHHU

1) CucremHoCTb )HBOT0. KiteTka — eIuHUIA JKU3HH.
2) Xumudeckuii coctaB kuBoro. OCHOBHBIE CBOWCTBA KUBOM MaTEPHH.
3) Uepapxuueckas opraHu3als *KHBOTO: MOMYJISLUs, BU, OMOLIEHO3, OMOTeoLeH03, Onoche-
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pa.
4) 11e’0CTHOCTh KHMBBIX CHUCTEM — B3aHMMOJICHCTBUE M COTJIACOBAHHOCTH (DYHKIMOHHPOBAHHS
BCEX YPOBHEN OpraHHU3alUH KUBOTO.

Pazgea 4. IOPAIOK U BECITIOPAOK B ITPUPO/JIE

Tema 4.1. MexaHn4eckui ACTEPMHUHU3M. XaoTuueckoe NoBeaeHne JMHAMUYECKHX CHCTEM

1) Jerepmunanu3m. MexaHuCTHUCCKU AeTepMuHu3M Jlaruiaca.

2) IoHsiTHe TPACKTOPHU JBHIKCHHS YaCTHUIIBI, KOOPIMHAT, HAYAIBHOTO COCTOSIHHS CHCTEMBbI,
YPaBHEHUS JBUKEHUS.

3) IuHaMuueckas cucTeMa — MaTeMaTH4decKasi abCTpaKius, MpeAHa3HaYCHHAs JJIsl OIIUCAHUS U
U3Y4YEHUSI CUCTEM, DBOJIIOLHS BO BPEMEHHM KOTOPBIX OAHO3HAYHO OIPEIEIAETCS Ha4alIbHBIM COCTO-
SHHUEM.

4) lnnamudeckuii xaoc. [IpuMepsl cHCTEM C JUHAMHYECKHM XAOCOM: IIAHETHBIC CHCTEMBI,
10roJia ¥ KJIMMart, TypOyJIeHTHOCTh, (POHI0BBIE PBIHKH U T.11. OTiaruue xaoca oT Oecrnopsika.

Tema 4.2. I[I/IHaMI/I‘-IeCKI/Ie H CTATUCTHYECCKHUE TCOPUHU

1) BeposiTHOCTh — 3TO CTENeHb (Mepa, KOJIMYECTBEHHAS OICHKA) BO3MOXKHOCTH HACTYILJICHUS
HEKOTOPOT0 COOBITHS.

2) TloHsATHS CIy4yailHOCTH, CTATUCTUYECKON 3aKOHOMEPHOCTH, CPEIHHUX, HAuOOJIee BEPOSTHBIX
BEJIMYMH (CKOpOCTEH) Ha mpumepe IBUXKEHUS MOyeKyn raza. daykryauus kak ciydaiiHoe (He
IPEJCKa3yeMoe) OTKIOHEHHE OT CPEJHETO KaKOH-IN00 BEIMYHHBI.

3) KBaHTOBO-MEXaHHUYECKOE COCTOSIHUE CUCTEMBI; IOHITHE BOITHOBOM (DYHKIMU P OMUCAHUU
JBUKEHUSI MUKPOYACTHULL (HallpuMeEp, JIEKTPOHOB B aToMe). CTaTUCTUYECKUN XapaKTep KBAHTOBOI'O
OIMCAHUS IPUPOBI.

4) Cratuctuyeckue u quHamMudeckue teopun. [lpumepst. [IpuHIMIT COOTBETCTBUS CTaTHCTHYC-
CKUX U JMHAMHUYECKUX TEOpHl: TMHAMHUYECKHE TEOpPHM KaK MpHUOJIMKEHHE W yIpolleHue Ooiee
TOYHBIX CTATUCTUYECKUX TEOPUH.

Tema 4.3. KopnycKkyJIIpHO-BOJIHOBOM Ayaau3M Matepuu. [IpyHIUN 10MOJIHUTEIbHOCTH

1) KopmyckynsipHO-BOTHOBOH Tyai3M.

2) U3mepeHre B KBAHTOBOW MEXaHUKE KaK Pe3ysibTaT B3aMMOJCHCTBUS MUKPOOOBEKTA C MaK-
porpubopoM.

3) CooTHolIIEHHE HEONPEIEICHHOCTEH KaK CIeICTBHE HEBO3MOXKHOCTH HE BO3MYIIAIOUIUX M3~
MepeHuil. COOTHOILIIEHHE HEOPEIETICHHOCTEH KaK pe3ysibTaT KBAaHTOBBIX (IIYKTYalui.

4) TIpuHIMI JOTOJHUTEIBHOCTH B KBAHTOBOW MEXaHHUKE.

5) HeotnenuMocTs HabIr0OAaTENS OT HAOIF01aeMOr0 0OBEKTA.

Tema 4.4. [lpyHuun Bo3pacTaHus SJHTPONUHA

1) ®opMbl FHEPTUH: TEIJIOBAsI, XUMUYECKasl, MEXaHUYECKasl, SJICKTPOMAarH|THasl, siJepHasl.

2) IlepBbIii 3aKOH TEPMOIMHAMUKY — 3aKOH COXPAaHEHHUS SHEPTHUU TIPH €€ MPEBPALICHUIX.

3) IlonsATHE TEPMOANHAMUYIECKOTO PABHOBECHUS; 3aMKHYTOW (M30JUPOBAHHON) M HE3aMKHYTOM
(OTKPBITOI1) CUCTEMBL.

4) Bropoii 3aKOH TEPMOJUHAMHUKH KaK MPHHIIUI BO3PACTAHHS SHTPOIUHU B 3aMKHYTBIX CHUCTE-
Max.

5) DHTponus KaK (pU3NIECKUIl HHANKATOP HANPABICHHOCTH BPEMEHH.

6) OOparumble 1 HEOOpPAaTUMBIE MPOIECCHl. DHTPOIUS KaK n3MepsiemMast puzndeckasi BeIMunHa
(mpuBeZeHHAsl TEIJIOTa) MpHU TEIJI00OMEeHe MeXIy Tenamu. BTOpoil 3aKoH TepMOOMHAMHUKU Kak
HPUHIUI HAIIPAaBJICHHOCTH TeMI000MeHa (OT TOpsSYero K X0JI0AHOMY).

7) DHTpoMHUs Kak Mepa MOJISKYJsIpHOTO Oecropsiaka. CTaTHCTHYECKast TPUPO/Ia BTOPOTO Hava-
J1a TEPMOJUHAMHUKHU.

8) DHTpomUsA OTKPHITON cUCTeMbl. TepMOAMHAMHUKA KU3HU. TepMoauHAMUKa 3eMIIH KaK OT-
KPBITOM CHCTEMBI.

Tema 4.5. 3aK0OHOMEpPHOCTH CAMOOPTAaHU3ALMH
1) Cunepretuka — Hayka O camMoopraHu3anuu Matepuu. CamMoopraHu3alys B MPUPOIHBIX U
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COLIMaNbHBIX cucTeMax. [Ipumepsl camoopranu3ay B MPOCTEUIINX CUCTEMAX.

2) CamoopraHu3aiys — IpoLECC YIOPSA0UCHHS B OTKPHITON CHCTEME 33 CUYET COTJIaCOBAHHOTO
B3aMMOJICHCTBHSI MHOXKECTBA 3JIEMEHTOB, COCTABISIONIUX ATy CUCTEMY. XapaKTEPUCTUKH CUCTEMbI
U TIpolecca.

3) HeoOxomumble yCIOBHSI CAaMOOPTaHU3AIUK: HEPAaBHOBECHOCTh U HEJTMHEHHOCTD. [1oporoBsIit
xapakTep (BHE3aIHOCTh) camoopranuzanuu. Touka Oudypkanmum Kak MOMEHT KpHU3UCa, MOTEpU
YCTONYUBOCTH.

4) Poct ¢urykryanuuit BOJIM3M TOUKK OUpypKaLuu.

5) [NoHM)XEHHE SHTPOIUH CHCTEMbI P CaMOOPraHU3aliy. [1OBBIINICHHE SHTPOIUH OKPYKa-
FOILEH Cpebl PU CAMOOPraHU3aLNH.

Paznen 5. 9BOJIIOIIMOHHOE ECTECTBO3HAHUE

Tema 5.1. KocMoJiorusi — Hayka 0 CTpOeHMH M 3BoJIIOIuN BeesieHHoit

1) OaHOPOAHOCTh M U30TPOMHOCTH BeeneHHoM B 00bIINX MaciiTabax. XMMHYECKH COCTaB
Bcenennoi.

2) Mojenu 6€CKOHEYHOM B MPOCTPAHCTBE CTAlMOHAPHOW BeeneHHoM.

3) Jdunamuueckas Mozeinb Beenennoit @puamana.

4) Pacmmpenue Bcenennoit n 3akon Xa06ma. KocMomorudeckas MoOJElb HECTAIHOHAPHOM
Bcenennoii Ditnmreitna-dOpuamana.

5) PaznuuHble ClieHApUU pa3BUTHS BCelleHHO#: OTKPBITAs, MyIbCUPYIOIIAs U 3aKphITask MOJIe-
mm 3Bororuu. [Ipobiema n3mMepeHus cpeaHeit IOTHOCTH BeeneHHoM.

6) Teopus boabiroro B3peisa (I'. 'amoB).

Tema 5.2. Kocmorouus. I'eotornueckas 3BOJIOLNSA

1) KocMmoronusi — pasien acTpOHOMHUH, U3YYAIOIIUA MPOUCXOXKICHUE M Pa3BUTHUE KOCMUYEC-
CKHUX TEJ U UX CUCTEM.

2) uarpamma ['epumnpynra-Paccena — MoJienb 3BOJIIOLUH 3BE3/bI B 3aBUCUMOCTH OT €€ Mac-
Cbl. DTarnbl 00pa30BaHuUs 3B€3/Ibl. DTAlbl BOJIIOLUY 3BE3]] IPH Pa3HbIX Maccax.

3) T'umotessr 0 mpoucxoxaeHur CoJTHIIA U TUTaHET.

4) Mogenb BHyTpeHHero ctpoerust Conniia. ColHeYHasi aKTHBHOCTb, H3JTyUCHHUE.

5) IMnanera 3emis, ee hopma, XUMHUSCKUI COCTaB, BHYTPEHHUE O0O0JOYKH 3EMIIH U METOIbI
UCCIIE/IOBaHMsI €€ TITyOHH.

Tema 5.3. buosiornueckuii 3B0TIOLUOHU3M

1) DBouttorust U ee aTpuOyTHI: CaMOIIPOU3BOIIBHOCTh, HEOOPATUMOCTb, HAITPABJICHHOCTD.

2) buosoruueckasi 9BOJIOLUS — €CTECTBEHHBIN MPOIECC Pa3BUTHS JKUBOI MPUPOJBI, COMPO-
BOKJAIOIIUICS M3MEHEHHEM T'€HETHYECKOro cOocTaBa MOMYJANMi, (GopMUpOBaHHEM aJanTalui,
BUI000pa30BaHUEM U BEIMUPAHHEM BHJIOB, TPEOOPa30BaHNEM SKOCHCTEM H OMOC(EPHI B LIEIOM.

3) DBomnronMOHHAs KOHIEMIUs JlaMapKa U ee OCHOBHBIC TIOJIOKCHHUSL:

— UJACA UBMCHICMOCTH BUIOB,

— IPOIIECC CaMO3apOKICHUS KHU3HU MIPOJI0IKAETCS TTOCTOSHHO;

— Y BCEX OPraHU3MOB CYILECTBYET CTPEMJICHHE K COBEPIICHCTBOBAHMUIO;

— 3aKOH YIPA)XHCHHA U HE YIIPAXKHCHUSA OPraHOB (ean OpraH HY>KCH, TO 3TO BCICT K €ro Jajib-
HeHIeMy pa3BUTHIO, HET — K JIeTPpaJalliu;

— TIepBbIe OPTaHU3MBbI TPOU3OIUIA U3 HEOPraHMUECKOW IPUPOIBI;

— CBSI3b BOJIIOLIMH KUBBIX OPTAHU3MOB C U3MEHEHHUSAMH YCIIOBUN OKPYKAFOIIEH Cpebl;

— Hacjel0BaHHUe OJaronpusATHBIX IPU3HAKOB.

4) Teopus sBonrounu Y. JlapBuHa, OCHOBHBIE MTOJIOKEHUSI:

— BCC€ BUJBI )KMBBIX CYIICCTB, HACCIIAIOIINX 3CMJ'[IO, HUKOI'J1a HE ObBLIIA KEM-TO CO31aHBbI,

— BO3HUKHYB €CTECTBEHHBIM ITyT€M, OpraHu4Yeckre pOpMbI MEJIEHHO M TIOCTETIEHHO Mpeodpa-
30BLIBAJIUCH U COBCPHICHCTBOBAJIMCH B COOTBECTCTBUU C OKPYIKAIOIIUMU YCJIOBUAMU,

— B OCHOBE NpeoOpa3oBaHMs BHJOB B IPUPOJAE JIekKAaT TAaKUE CBOWCTBA OPraHU3MOB, Kak
HaCJICACTBCHHOCTh U UIBMCHYHMBOCTbD, a4 TAKXKEC ITIOCTOAHHO HpOI/ICXO,Z[SII_]_[I/Iﬁ B IpUpoAaC €CTCCTBCHHBLIN
0TOOP, KOTOPBIN OCYILECTBIIAETCS YEPe3 CI0KHOE B3aUMOJICHCTBHE OPIaHU3MOB APYT C IPYTOM H C
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(dhakTOpaMu HEKUBOW PUPOABI — MPOUCXOIUT OOpPHOA 3a CYIIECTBOBAHMUE;

— pe3yabTaT BOJIIOIHH — IMPUCTIOCOOIEHHOCTh OPTaHU3MOB K YCIIOBUSIM UX OOUTaHUS M MHO-
roo0pas3us BUIOB B IPUPO/IC.

5) CuHTeTn4eckasi TeOpHsl SBOJIOIMU — COBPEMEHHAsI IBOJIIOLIMOHHAS TEOPHs, KOTOpast sSBIIs-
€TCsl CHHTE30M Pa3IMYHBIX TUCHUILIMH, IPEXK]IE BCEro, FTEHETUKU U JapBUHU3Ma. OCHOBHBIE MOJIO-
KEHUSI:

— MaTepuajoM JUIsl SBOJIIOLIUHU CIIYXKaT HACJIEJICTBEHHbIC H3MEHEHUS — MyTalluu U UX KOMOUHa-
1IUH;

— OCHOBHOM JIBIDKYIIUH (PaKTOp — €CTECTBEHHBINM OTOOp HA OCHOBE OOPHOBI 32 CYIIECTBOBAHUE;

— MOMYJISIIKS — HAUMEHbIIAsk €IMHUIIA SBOJIIOLINH;

— DBOJIIOLUS HOCUT B OCHOBHOM JMBEPIeHTHBI XapakTep, T.€. OJWH TAKCOH MOXET CTaTb
IPEKOM HECKOJBKUX JOYEPHHUX TAKCOHOB;

— SBOJIIOIMS HOCUT MOCTENEHHBIA U JUIUTEIbHBIA XapakTep; BUA000pa3oBaHUE KakK 3Tar 3BO-
JIOLMOHHOTO Tpollecca MpeacTaBisier co00il cMeHy OJHON BPEMEHHOM MOMYJISIUU 4Yepenoi mo-
CIICTYIOIIUX BPEMEHHBIX TOIYJISIIHIA;

— BHJI COCTOUT M3 MHOKECTBA COTIOJYMHEHHBIX, MOP(OIOrHUecKy, (PU3HOIOTHUECKH, IKOIOT U-
YECKH, OMOXUMUYCCKU M TCHETUYECKU OTIMYHBIX, HO PEIPOIYKTHBHO HE M30JUPOBAHHBIX CIUHUIL
— TOJIBUJIOB U TIOTYJISIIIHIA;

— BHJI CYIIECTBYET KaK IEJIOe U HE 3aMKHYTO€ 00pa3oBaHUeE; IIEJIOCTHOCTh BUA TOICPKUBA-
€TCsI MUTPalUsIMHU 0cO0el U3 OJHOM MOIYIISIUHN B IPYTYIO, IPU KOTOPBIX HaOIr0MaeTcsi OOMEH aj-
nensiMu (TIOTOK T€HOB);

— MaKpoO3BOJIIOIHS Ha 00Jiee BRICOKOM YPOBHE, YeM BHJI (PO, CEMEICTBO, OTPsA/I, KJIacc U Jp.),
UJET IyTeM MUKPOIBOJIIOIUY;

— m000ii peanbHbIi (a He COOPHBIN) TAKCOH UMEET MOHO(DHIETHIECKOE MTPOUCXOKICHHUE;

— DBOJIIONMSA UMEET HEHANPaBJICHHBIA XapakTep, T.e. He WAET B HAIIPABICHUH KaKOH-INOO KO-
HEYHOH LIEIH.

Tema 5.4. ['eHeTHKa ¥ YBOJTIOLUSA

1) 'eHeTka — HayKa O 3aKOHOMEPHOCTSIX HACJIEJCTBEHHOCTH M M3MEHYMBOCTH. ['€H —CTpyK-
TypHasi U (YHKIMOHAJbHAS €IUHUIIA HACJIEICTBEHHOCTU >KUBBIX opraHu3mosn, ydactok JIHK, 3a-
JIAIOIMH MOCJIe0BAaTENILHOCTh ONPEeNIEHHOr 0 nosnnentuaa auoo gyuxnuonansHoit PHK.

2) Annenu — pasznuyHble GOPMBI OJHOTO M TOTO K€ I'€HA, PACIOJIOXKECHHBIC B OIMHAKOBBIX
y4yacTKax (JOKycax) TOMOJOIMYECKHMX XPOMOCOM M OIpeNeNsionue albTepHATUBHbIE BapHAHTHI
Ppa3BUTHUSA OAHOTO M TOTO XK€ IPU3HAKA.

3) XpoMOCOMBI — HYKJICOMPOTEUIHBIC CTPYKTYPBI B SIIPE DYKAPHOTUYECKOM KIIETKH, B KOTO-
PBIX cocpenoTodeHa OoJbliasi 4yacTh HACIEICTBEHHON MH(OpManuu, U KOTOpPbIE NMpeaHAa3HAUYEHBI
JUISL €€ XpaHEHUs, peallu3aluy U IIepeladn.

4) TloHsITHS TeHOMA, TeHOTHIIA U ()CHOTHIIA.

5) CgoiicTBa reHeTHYECKOro Marepuana. Buasl uamenunBoctu. Myrarensnsie ¢akropsl. [Ipu-
YUHBI MyTauui. Poiap MyTanuii B 3BOJIFOLIMOHHOM ITPOIIECCE.

Paznen 6. BUOCP®EPA U YEJIOBEK

Tema 6.1. DxkocucTeMsbl

1) Dkomorust —OuoIoOrHUecKas Hayka, KOTOpas UCCIEAYeT CTPYKTYPy U (DYHKIIMOHHUPOBAHHE
CHUCTEM HAJOpPTaHU3MEHHOTO YPOBHS (TOIMYJISIIMH, COOOIIECTBA, SKOCHUCTEMBI) B TIPOCTPAHCTBE U
BPEMEHU, B €CTECTBEHHBIX U M3MEHEHHBIX UEJIOBEKOM YCIIOBHUSX.

2) I'maBHas 3a7aya SKOJOTHH —PaCKPBITh OOIIKME 3aKOHOMEPHOCTH OPTaHHM3allid XU3HH M Ha
ATOW OCHOBE pa3padoTaTh MPHUHIIUIBI PANMOHAIBLHOTO HWCIOJIB30BAHUS MPUPOIHBIX PECYpCOB B
YCIIOBUSIX BCE BO3PACTAIOIIETO BIUSHUS YelIOBEKa HA Ouochepy.

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

4) TloHsITHE SKOCHCTEMBL. DJIEMEHTBI IKOCHCTEM (OuoToI, OuoteHo3). bruoTuyeckas crpykrypa
9KOCUCTEM. BUJIBI IPUPOAHBIX SKOCUCTEM.

5) INumessie (Tpoduveckue) e, MMpaMuIbl. JHEPTeTHUECKUE IIOTOKH B IKOCUCTEMAaX.
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6) Dxosornueckue GpaxTopbl. POpMbI OMOTHUECKUX OTHONICHHA.
7) Ipenensl TonepanTHocTH. Cpena OOUTAaHUS U SKOJIOTHYECKAsK HUIIIA.

Tema 6.2. buocdepa

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

2) BemiecTBo: )x1BOE, KOCHOE, OMOreHHOEe. [ eoXxumMuueckre GyHKIMH BEIIECTBA:

— ra3oBas;

— KOHIICHTpPAIlMOHHAS,

— JIeCTPYKTHBHas,

— cpenoobpasyromas;

— DHEPreTHYeCcKas.

3) BuoreHHass MUTpalysi aTOMOB XUMHUYECKHX 3JICMEHTOB. BHOr€OXUMHUYECKHE TPUHIIUIIBI MU~
rpamuu.

4) BaustHre KocMudYeckux GpakTopoB Ha Orochepy.

Tema 6.3. UesnnoBek B 0uocgepe

1) AHTponoreHe3 — 4acTh OMOJOTMYECKOW IBOJIONUHU, KOTOPasi MPUBEa K MOSBICHHIO YeI0-
Beka pasymHoro (HOmo sapiens), oTaenuBIiero ero oT mpoYyrx rOMUHHI, YeI0BEKOOOPa3HBIX 00e-
3bsIH M TUTALIEHTAPHBIX MIIEKOTIMTAIOUINX, MPOIECC HCTOPUKO-IBOIIONMOHHOTO (hOpMUpPOBaHUS (PH-
3MYECKOI0 THUIIA YeJI0BEKa, IEPBOHAYATIBHOIO PA3BUTHUS €T0 TPYIOBOM AEATEIbHOCTH, PEUH.

2) M3ydyeHneM aHTpOIIOTeHE3a 3aHUMACTCSl MHOXKECTBO HAyK: aHTPOIOJIOTHS, MaCOaHTPOIIO-
JIOTHsl, TeHeTHKa, TMHIBUCTHKA.

3) DKOJIOTHYECKHI CTaTyC YesIOBEKa.

4) Pacbl u pacoreHe3. Bo3aMOXHbBIE ITyTH BOJIIOLMU YEIOBEKA.

5) Posib conaibHbIX U OMOJIOTUYECKUX (HaKTOPOB.

Tema 6.4. '100anbHbII IKOTOTHUECKHUI KPU3HC

1) 3arpsi3HeHHEe OKpYKaIOIIe cpe/ibl (MHTPEeIUEeHTHOE, (GU3HUECKOE, eCTPYKTUBHOE).

2) NnaaukaTopsl T00aIbHOTO YKOJOTHYECKOTO KPU3HUCa:

— apHUKOBBIHN 3 (HeKT;

— UCTOIIEHUE 030HOBOTO CJIOS;

— JIerpajiaius JECHBIX, 36MEJIbHBIX, BOJHBIX PECYPCOB;

— CHIDKEHUE OMopa3zHooOpas3us.

3) Ionsrue Hoochephbl Kak dTana pa3BUTHs OHochHEphbl PU Pa3yMHOM PETYIUPOBAHUH OTHO-
IICHUH YeJI0OBEKa U MPUPOIBI.

4) VcToiunBoe pa3BUTHE KaK KOMIIPOMHCC MEXIy CTPEMIICHHEM YellOBEYEeCTBa YIOBICTBO-
PATH CBOU MOTPEOHOCTH U HEOOXOIUMOCTBIO COXPaHEeHUs Orocdephl A1 Oy TyIIHMX MOKOJIESHUH.

4.3. JlabopaTopHbIe padoThI

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO.
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4.4, IlpakTUyecKue 3aHITUHSA

— 111 O4HOM (POpMBI 00ydeHUs

Buo 3anamus ¢
No | Homep Odvem UHMEPAKMUBHOI,
n/n | pasoena Haumenoeanue mem npakmuueckux 3aHAmuil (ac.) AKMUeHoI,
pucyuniu- UHHOBAUUOHHOUL
Hot gopmax, (uac.)
1 1 DBOJIOMS HAYYHOT'O METOJIa M €CTECTBEHHOHAYYHOMN 4
' KapTUHBI MUpa
2 2 IIpocTpaHcTBO, BpeMs, CUMMETPHUS 2 2
3 3 CTpyKTypHBIE YPOBHH U CUCTEMHAsI OpTraHU3aIlUs Ma- 4
TepUH
4 4, [Topsnox u OecriopsI0K B IPUPOJIE 2 —
5 5 DBOIIIOLIMOHHOE €CTECTBO3HAHHE 4 4
6 6 buocdepa u yenosek 3 -
UTOro 17 6
— U1 3209HOU (hOPMBI O0YUCHHS
Buo 3anamus ¢
Ne | Homep O6vem | unmepakmueHoil,
n/n | pasoena Haumenosanue mem npakmuueckux 3aHamuil (uac) aKmueHoi,
oucuyun- UHHOBAUUOHHOIL
JIUHBL gopmax, (uac)
1 1 DBOJIOIHUS HAYYHOTO METO/Ia ¥ KOHIICTIIIUU COBpe- 05
' MEHHOTO €CTECTBO3HAHUS '
2 2. IIpocTpaHcTBO, BpEMs, CUMMETPHS 1 -
3 3 CTpyKTypHBIEC YPOBHH U CUCTEMHAsI OpraHU3aIns 05
' Marepuu '
4 4. [Topsnox u OecriopsI0K B IpUpOJE 1 —
5 5. DBOJIIOLIMOHHOE €CTECTBO3HAHHE 0,5 —
6 6. buocdepa u genorek 0,5 —
UTOIro 4 —

4.5. KoHTpOJIbHbIEe MEePONIPUATHS: KYPCOBOIi MPOEKT (KypcoBasi padoTa), KOHTPOJIbHAsA
pabora, PI'P, pedepar

Y4yeOHbIM

IIJIAHOM HE MPEyCMOTPEHO.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Komnemenyuu Buo
Kon-60 2 .
tep, wac| yueonon Ouenka
No, naumenosanue wacos OIIK 1K Kommn. pabomul pe3yibmamoe
pazoenoe OuCyUnIUHb 4 7 4 5
1 2 3 4 5 6 7 8 9 10
1. DBourouust HAYYHOTO METOMAA U 5 + + + + 4 15 JIk, 13, CP saueT
KCE
2. IlpoctpaHCTBO, BpeMsi, CHAMMETPHS 14 + + + + 4 3,5 JIk, 113, CP 3auer
3. CrpyKTypHBIE YPOBHH U CUCTEM- 14 + + + + 4 35 JIk, 13, CP sauer
Hasl OpraHu3aIs MaTepuu
4. Tlopsiaok u 6ecTopsiIoK B IPUPOJIE 14 + + + + 4 3,5 JIk, 113, CP 3auer
5. DBOMIONMOHHOE €CTECTBO3HAHIE 12 + + + + 4 3 JIk, I13, CP 3a4er
6. buocdepa u yenosex 12 + + + + 4 3 JIk, 113, CP 3a4eT
6cezo uacoe | 12 18 18 18 18 4 18 — -
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6.

IHEPEYEHb YYEBHO-METOJAMYECKOI'O OBECHEYEHUSA IS
CAMOCTOATEJIBHOU PABOTHI OBYYAIOIIINUXCHA ITO ANCHUIIJIIMHE

1. Konuenmuuu coBpeMeHHOTO ecTecTBO3HaHuA: ydeOHuk /Ilom pen. C. A. JlebGenmema. -
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 mocodbue. Y.1/11.b. Kum, I.1. Jlesut, U.T.
Maxpo. — bparck: bpl'Y, 2017. — 246 c.
5. Kum, [I.b. Mexanuka. Kypc nekmuii: yaeonoe nocodue. U.2/J1.b. Kum, .. JleBur, WN.I'.
Maxpo. — bparck: bpI'VY, 2017. — 193 c.
6. Kuwm, /[.b. Dnekrpomarnerusm: kypc nekiuii / J1.b. Kum, H.I1. Konosanos, [I.1. JleBut —
Bparck: bpl'Y, 2016. — 412 c.
7. KoHuemnuuu cCOBpPEMEHHOIO €CTECTBO3HAHUSA. DJIEMEHTHI OMOJIOTUU: METOJUYECKHE yKa3a-
uust/ B.K. Boponos [u ap.]. — bparck: BpI'VY, 2007. — 25 c.
7. IEPEYEHb OCHOBHOM W JONOJHUTEJBHONH JIUTEPATYPBI,
HEOBXOJUMOM U151 OCBOEHUS JUCIHUATIIMHBI
Buo | Konuuecmeo | Obecne-
Ne Haumenoeanue uzoanusn 3aHs- | IK3EMNAAPOE | 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
CTBO3HaHMS: yueb. mocodue ans By3os/ T.A. yOuu- | II3,
meBa. — 8- u3j., crepeotun. — M.: Akanemus, 2008. — | CP
608 c.
2. Konnenmuu coBpeMeHHOTo ecTecTBO3HaHus: yueOHuk | 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 ais 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 ecrectBo- | JIK, 9 0,5
3HaHuA: y4eOHuk ans By3oB/ .M. PyzaBun. — M.: | II3,
KOHUTH, 2005. — 287 c. CP
5. Konuenmuu coBpemennoro ecrectBo3Hanus. [Ipaktu- | Jlk, 30 1
KyM: yueOHoe nmocobue s By3os/ C.X. Kapnenkos. — | 113,
— 4-e u3n., ucnp. — Mocksa: Beicmas mkomna, 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.DnexTpoHHBIN KaTanmor oubaunoreku bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cqgiirbis_64.exe?L NG=&C21COM=F&I21DBN=BOO
K&P21DBN=BOOK&S21CNR=&Z21ID~=.

2. DnextponHnas oubauorexa bpI'V http://ecat.brstu.ru/catalog .

3. DIEeKTpOHHO-OMOINOTEUHAsI CUCTEMa «Y HUBEpCUTETCKass Oubianoreka online»
http://biblioclub.ru .

4. DnexTpoHHO-OMONMMOTEeuHas cuctema «M3maTenscTBo «Jlamp» http://e.lanbook.com .

5. Uudpopmanmonnas cucrema "EnmHoe OKHO nocTyna K o0pa3zoBaTelbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snekrponnas oumbanoreka eLIBRARY.RU http://elibrary.ru .

7. YuuBepcurerckas uHpopmaruonnas cuctema POCCHUSA (YUC POCCHUA)
https://uisrussia.msu.ru/

8. HannoHnanpHas 31ekTpoHHas oubnmoreka HOb http://xn--90ax2c.xn--plai/how-to-
search/.

9.Poccuiickuii  HAy4YHO-TIPOCBETUTENLHBIA ~ MOPTAI O  HPOMCXOXJICHUW  YelOBEKa
http://antropogenez.ru/

9. METOJIMYECKUE YKA3AHUS IS OBYYAIOLIUXCS MO OCBOEHMIO
JUCHUTIIMHBI

9.1. Meroanuyeckue yKa3aHus JJis1 00y4alOIIMXCS 110 BHINOJHEHHI0 IPAKTHYECKHX padoT

IIpakTHueckoe 3auaTue Ne 1

380]1101411}1 HAY4YHO20 Memooa u ecmecmsennonayquoﬁ KapmuHbsl Mupa

ﬂ CJIb 3aHATHA:

1) ysICHUTH 3HAUCHHE METO/Ia HAyYHOTO MO3HAHWS, KaK COBOKYITHOCTH MPHUEMOB U ONEPAIlHii
TEOPETUYECKOr0 U MPAKTUYECKOTO TO3HAHUS AEUCTBUTEIBHOCTH; PACCMOTPETh HAa PUMEPAX METO-
JIbl HAYYHOTO MO3HAHUS, KPUTEPUU HAYYHOTO 3HAHMS, QYHKIHUN HAYKH, & TaK)Ke MPUHIUIIBI BEPH-
¢ukanuu u panpcupukanry, 4ToObl CTYJEHTHl MOTJIM OPUEHTHUPOBATHCS B IIOTOKE MH(OPMALIUU U
OTJIIMYAJIN HAYYHYIO HH()OPMAIUIO OT JIXKEHAYyYHOMH;

2) 0Ka3aTh, YTO €CTECTBO3HAHUE — YACTh KYJIbTYPBI U SBJSICTCS HE TOJIBKO MAaTEPHATBHOM, HO
U ee JyXOBHOH COCTaBIISAIOLIEH, 6€3 KOTOPOi HEBO3ZMOXKHO Pa3BUTHE LIUBHIU3ALIIH.

PaccMmarpuBaeMsble BOTIpOCH! (IPUMEPHBIH IIJIAH 3aHATHSA):

1. Hayunslit MeTOs1, ypOBHU HAYYHOT'O MTO3HAHUSA (AMIUPUYECKUNA U TEOPETHUECKUI).

2. 'mnore3a u Hay4Has Teopus, OTIM4HA. KpuTepuu HaydHOTO 3HAHHS: OOBEKTUBHOCTH, JJOCTO-
BEPHOCTh, TOYHOCTD, CHCTEMHOCTb.

3. Meronbl Hay9HOTO MMO3HAHUS: HAOIIOJCHNE, SKCIIEPUMEHT, H3MEepeHHe, a0CTparupoBaHue, ujie-
anuzanus, popManuzanus, HHIYKIUS U IeAYKLUs, aHAIU3 U CUHTE3, MOJICTUPOBaHHUE.

4. Ipunuun BepuuUKaUd U ONpUHIUN QanbcuUKalMi — KPUTEPUU HAYYHOCTH SMIUPUUYECKUX
TEOPUH.

5. IlonsiTue Hayku, kiaccuuKalus HayK (€CTEeCTBEHHbIE, OOIIIECTBEHHbIE U I'YyMaHUTApHbIE, TEX-
HUYECKHUE U Jp.). PaccMoTpeTs nmpumMepsl.

6. CBs3p HayKH C KYJIBTYpOW, POJIb €CTECTBO3HAHUS B KYJIbTYype; MHTETpanus Hayk. MaTeMaTuka
KaK sI3bIK €CTEeCTBO3HaHHUA. [[Be KynbTypbl (€CTECTBEHHOHAy4YHas W T'yMaHUTapHas) U CBs3b
MEX1y HUMH.

Ilops1oK BBINIOJIHEHN:

1. YcTHBIC TOKIAIBI 10 TEME TPAKTUYECKOTO 3aHATHS.
2. Ilpe3eHTannu 1Mo TeMe MPAKTHUECKOTO 3aHSTHS.
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3. Bompocsl 1o npe3eHTanusm 1 T0KIa1aM.

4. YcrHas Oecea Mo TeMe MPaKTUIECKOTO 3aHITUS: 00CYKIeHUE TOKIAI0B, IPEe3eHTANNN, pa3oop
HE YCBOEHHOT'0 MaTepuala Mo TeMe 3aHsATHS.

5. YcTHBIH onpoc 00ydaromuxcst Mo TeMe 3aHSTHSL.

dopmMa OTYECTHOCTH: BBICTYIVICHUE, JOKIAad, IIPE3CHTAl I, YCTHbIﬁ OTBCT.

3agadue Ui cCaMOCTOSTEIBHON pabOThI:

1. IlpopaboTtaTh pekOMeHAyeMble UICTOYHUKH, OCHOBHYIO U JIOMOJHUTENIbHYIO JTUTEpaTypy MO U3Y-
4aeMOMY BOIIPOCY € LENbI0 YIIIyOJeHUs, CHCTEMATU3ALMN U PAaCIIMPEHUS OIYyYEHHBIX 3HAaHUM.

2. IlonroroBka K JOKJIagaM M MPE3EHTAIUH 110 TeME MPAKTUYECKOTO 3aHITHS,

3. OTBeTUTH HA KOHTPOJIbHBIE BOIPOCHI JUISI CAMOIIPOBEPKH.

PekoMeH1anmm 1mo NoAroToBKe K NPaKTHUSCKOMY 3aHITHIO:

1. V3yunTh JEKIIMOHHBIN MaTepHal N0 JaHHOU TEME;

2. IloaroToBUTH KpaTKuii, HO AOCTATOYHO IOJIHO PACKPBIBAIOIIUNA CYTh HCCIEAYEMOW TEMBI J10-
KJIaJ-TIPE3EHTAIIMIO, POJIODKUTEIIBHOCTRIO HE Oosiee 5—7 MUHYT;

3. SICHO M YeTKO CBOMMH CJIOBAMHU U3JIOKUThH CYyTh UCCIEYyeMON TEMbI, TPAKTHUECKHU HE UCTIOTIb3Ys
TEKCTOBBIM MaTepHall.

4. XenarenbHO MPHUBECTH MPUMEPHI U3 MPAKTUKU, TOSICHAIOIINE pacCMaTpUBaeMoe SIBJICHHE, MPO-
1[eCC U T.II.

OcnoBnas nuteparypa Ne 1, Ne 2
JomnonaurensHas muteparypa Ne 3, Ne 4, No 5, Ne 6

KoHTpoiIbHBIE BOIPOCHI JUISL CAMOIIPOBEPKH

1. Jlaiitre ompeneneHue MeTOJa HAYy4yHOTO Mo3HaHUs. Kakue BaM W3BECTHBI YPOBHH U METOJIbI
Hay4HOI'O [TO3HAHUS, TaUTE UM KPATKYI0 XapaKTEPUCTHUKY.

B uem pazHuIia Mex1y TUIOTE30M U Hay4dHOU Teopuen? [laiiTe onpeneneHne 3TUM MOHATHSIM.
HaszoBure kputepun Hay4YHOIO 3HaHUS U KPATKO OXapaKTEPUYHTE UX.

UTto gBIsIETCS KPUTEPHEM HAYYHOCTH SMITMPUUECKON Teopun?

OObscHUTE, TOYEMY MTPOTUBOCTOSIHUE €CTECTBEHHOHAYYHOW U TYMaHUTAPHON KYIBTYp 00OCTpH-
JI0Ch UMEHHO B XX B.?

HazoBuTe rinaBHbIe OTJIMYMS €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK?

KaxoBa gucrumninHapHasi CTpyKTypa HayKu?

[Touemy HEeoOx0IMMa BBIPAOOTKA OCOOBIX ITUYECKUX TPEOOBAHMI K JIEATEIBHOCTH YIEHOTO?
[lepeuncnure >THYECKHE MPUHLMIBI HAYYHBIX HUCCICIOBAHUM, MOACHUTE UX CYTh, MPHUBEIUTE
IIPUMEPHI.

agblrwn

© oo~

IIpakTuuyeckoe 3ausitue Ne 2

Ilpocmpancmeo, epemsa, cummempus

! leJ'II) 3aHATHUSA.

1) PaccMOTpeTh B HCTOPUYECKOM aCIEKTe IBOJIONHUIO MOHATUIH MPOCTPAHCTBA M BPEMEHU Kak
(bopMBI CyIIeCTBOBAHUSI MaT€pPHUH, X CBOUCTBA,

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

PaccMaTprBaeMble BOIPOCHI ( MIPUMEPHBIN ILJIaH SaHHTI/IH)I

1. 3akoHbI cOXpaHEHUS SHEPTUHU, UMITYJIbCa, MOMEHTA UMITYJIbCA, SJIEKTPUUECKOT0 3apsa.

2. Teopema Herep — dynnamenrtanbHas TeopeMa (U3MKH, YCTAHABIMBAIOLIAS CBSI3b MEXIY CBOM-
CTBaMU CUMMETPHUH (PU3NYECKON CUCTEMBI U 3aKOHAMHU COXPAHEHUS.

3. IlpoctpancTBo M BpeMsi Apucrorens (IIPOCTPAHCTBO KaK KaTErOpHs MecTa, BpeMs Kak mepa
JBYDKEHUS ). AOCOJIIOTHOE M OTHOCUTEIBHOE MPOCTPAHCTBO U BpeMs HproToHa.

4. TIpuHIMI OTHOCUTENBHOCTHU U npeodpa3zoBanus ["amunes. CrnexctBus npeodpazoBanuii ["anues.
[IpuHIIMTT OTHOCUTENBHOCTH DUHILTEHHA.

5. IIpoctpanctBo u Bpems B CTO. Cneactus CTO.
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7.

8.

[Tonsitue obmeit Teopun otHocutenbHOCTH (OTO); pacmpocTpaHeHUE MPUHIMIIA OTHOCHTEIb-
HOCTU Ha HEMHEPIUAIbHBIC CUCTEMBI OTCUETA.

[TpuHIMI SKBUBAJIEHTHOCTH IPABUTALIMOHHOTO TIOJISI U CUJT MHEPLIUU, TPAaBUTALIMOHHON U UHEPT-
HOHM Macc.

Omnupuueckue gqokazarenscrsa OTO.

Ilops10K BEITOJHSHUS

1.
2
3.
4

5.

YcTHBIE AOKJIaAbI IIO TEME IMMPAKTHYCCKOT'O 3aHATHUAA.

. IIpe3enTannu 1o TeMe NpPakTUUECKOI0 3aHATHUS.

BOHpOCBI I10 IMPE3CHTAIUAM U JOKJIadaM.

. YcTHas Oecea 1o TeMe MPaKTHYECKOTo 3aHATHS: 00CYKICHUE TOKIIAI0B, IPE3CHTAINH, pa30op

HE YCBOEGHHOI'0 MaTepuana o TeMe 3aHsATHS.
YCTHBIN OMPOC 00YJAFOIIUXCS IO TEME 3aHSATHSL.

dopmMa OTYESTHOCTH: BBICTYIUUICHUE, JOKIad, ITPE3CHTAL1, YCTHBIﬁ OTBCT.

3agadue Ui cCaMOCTOSTEIbHON pabOThI:

1.

2.
3.

[TpopabGoTath peKOMEHyeMble UCTOYHUKH, OCHOBHYIO U JOMOJHUTEIBHYIO JIUTEPATYPY IO U3Y-
4aeMOMY BOIIPOCY C IEJIBI0 YIIIyOJICHUSI, CHCTEMATH3allMU U PACIIUPEHUS MTOTYyYECHHBIX 3HAHUH.
[ToaroroBka K JOKJIaaaM U MPE3EHTAIUH 110 TeME MPAKTUYECKOTO 3aHSTHS.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI JJISI CAMOIIPOBEPKHU.

PexoMeHganMy no NoAroTOBKE K MPAKTHYECKOMY 3aHSATHUIO:

1.

W3yunTh NEKIMOHHBIM MaTepuan M0 JaHHOW TeME, MCIOJb3ysl B OCHOBHOM ydyeOHOE mocobOue
«Mexanuka. Kypc nekunii. Hacte 1 u Yacts 2», aBropsl Kum /1., Jleut .M., Maxpo N.I'. —
bpl'V, 2017.
[ToAroToBUTH KpaTKui, HO JOCTATOYHO IMOJHO PACKPBHIBAIOUINI CYTh HCCIIEyeMON TeMbl J0-
KJIQJI-TIPE3EHTAIIMIO, POIOKUTEIIBHOCTRIO HE 00Jiee 5—7 MUHYT;
SIcHO ¥ YeTKO CBOMMH CIIOBaMHU HM3JI0KUTh CYTh MCCIEAYEMOIr0 BOIPOCA, MPAKTUYECKU HE HC-
MOJIb3YsI TEKCTOBBIN MaTepHal.
[TpuBenuTe mpuMepsl MPOSBICHUS 3aKOHOB COXPAHEHHUS B MPUPOJIE U UCIIOIB30BAHNUE HX B TEX-
HUKE.
OcnoBnas nuteparypa Ne 1, Ne 2
HononuurtensHas auteparypa Ne 3, No 4, No 5, No 6

KoHTpOoabHBIE BOIPOCH! JJIS CAaMOIIPOBEPKH

10.

11.

12.
13.

. JlaliTe MOHSTHE CHMMETPUU B €CTECTBO3HAHUU. BUIbI CUMMETpHIA.
. [losicHuTE Takue MOHATUSA KaK OAHOPOJHOCTH U M30TPOIHOCTH IPOCTPAHCTBA, OJHOPOJHOCTH

BpeMeHH. JlaiiTe MOHATHE aHU30TPOIINN, HHBAPUAHTHOCTH. [IpuBennuTe npumMepsl.

[TpuBeauTe ynpoeHHyoo GopMynupoBKy Teopemsl Herep.

Kak ¢ pa3BuTmeM eCTECTBO3HAHMS W3MEHSUIMCh IPENCTABICHHUS O NPOCTPAHCTBE M BPEMEHHU
(Apucrorens, HproTOH, DUHIITENH).

. HazoBute COXPAHAOIIHUECCA BCIIMYNHBI. Kak cBs13aHBI 3aKOHBI COXpPaHCHUA HUMITYJIbCA, MOMCHTA

MMITYJIbCa U SHEPTUH C IPOCTPAHCTBOM U BpEMEHEM?
Jaiite onpenenenre uMmysiabca U cHOpMYITHPYITE 3aKOH COXPAHESHHS UMITYJIbCA.
[TosscHUTE TOHATHE YHEPTUH U €€ CMBICII.
CdopmynupyiiTe 3aKOH COXpaHEHHUS MEXaHHMYeCKOW SHepruu. PaccMoTpuTe 4acTHBIE Ciydau
3aKOHA COXPaHEHUS] MEXaHUYECKON YHEPTHH.
[IpuBenuTe npuMepsl MPUMEHEHUS 3aKOHOB COXPaHEHUSI UMITYJIbCa U SHEPTHUHU.
B dyem cocrout npuHImMn oTHOCUTENbHOCTH ["anmnes? Kakue BeTMUUHBI SIBJISIFOTCS MHBApUAHT-
HBIMHU K TpeoOpazoBanusiM ["anumes?
Chopmymupyiite moctynatel CTO. B yeM oTiimune MPUHIIMIIOB OTHOCUTENBLHOCTH [anmumes u
OuHIITeHA?
ITepeuncnure u nosicaute caeacteust CTO.
Kaxoe nonsitue nexxut B ocnoe OTO? Onumnre ocHoBHBIE aen OTO u nepeurcaute Kcre-
pumMeHTanbHble ToaTBepxaeHust OTO.
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IIpakTH4yeckoe 3ausiTue No 3

Cmpykmypuble YPOBHU U CUCHIEMHAA Op2anUu3auua mamepuu

ﬂ CJ1b 3aHATHUA:

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

KU 3peHust QU3NKU, XUMHUH U OUOJIOTHH

PaccMmarpuBaeMble BOIIPOCHI (IPUMEPHBIH IUIAH 3aHIATHUI):

1.

2.

8.

CTpyKkTypHBIE YPOBHU OpraHu3aiuu marepuu. Kpurepuu aeneHus Ha MUKpPO-, MaKpo- U Mera-
MHUP.

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

Opranmzanus MaTepun Ha Gpu3ndeckoM ypoBHe. DyHIaMEHTAIIbHBIE U 3JIEMEHTAPHBIC YaCTHUIIbI
MaTtepuu, ux kinaccupukanus. IlepeHocunkn ¢GyHIaMEHTATBHBIX B3auMojeicTBuid. [Tonarus
(bU3UIECKOTO TOJIA U (PU3NYECKOTO BaKyyMa

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

[Iponieccsl Ha XUMHYECKOM YPOBHE OpraHHU3allMy MaTepUH: MOHATUE O XUMUYECKON KUHETHKE,
(akTOpHI, BIUSAIOIINE Ha PEAKIIMOHHYIO CITOCOOHOCTh BEIIECTB.

OcoOeHHocTH OMOJIOTUYECKOTO YPOBHSI OpraHU3allid MaTEepHH: CUCTEMHOCTh KUBOTO, Uepap-
XUYECKas OpraHu3alus U XUMAYECKUM COCTaB KUBOT0; aCUMMETPUYHOCTD (XUPAIBHOCTH) MO-
JIEKYJ )KMBOT'0, OTJIMYHE )KUBOW MAaTEPUU OT HEKUBOM.

MosnekynspHble OCHOBBI KU3HH: MOJUNENTUIBI KaK MPEIIICCTBEHHUKHN OEIKOB; OCJIKH KaK BbI-
COKOMOJIEKYJISIPHBIE COCAMHEHUS C OCOOBIM KOMIUIEKCOM CBOMCTB, (DYHKIIUU OEIKOB; aMHUHO-
KHCIIOTBl — MOHOMEPBI OCTIKOB; JIMIHIBI ¥ UX (DYHKIINU; YIIIEBOIBI U UX (QYHKIUH.

Hyxneorunsl — MoHOMepsl HykinenHOBBIX kucioT, JJHK u PHK, azotucteie ocHOBaHuUsA, KOM-
MJIEMEHTAPHOCTh, PYHKITUU HYKJICMHOBBIX KUCIIOT; TEHETUUECKHI KO/ U €0 CBOMCTBA.

Ilops 10K BBIMIOJHEHNUS:

1.
2.
3.
4.

5.

Y cTHEIC TOKIIaABI 110 TEME MPAKTUYCCKOI'O 3aHsATHA.

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

BOHpOCI)I Mo NpE3CHTAMAM W JOKJIadaM.

YcrHas 66C6,Z[a 10 TEMC MMPAKTUYCCKOI'O 3aHATHA: O6CY)KI[€HI/I€ JOKJIaa0B, Hpe3eHTaI_[I/II71, pa36op
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 H JOMOIHUTEIBHYIO IUTEPATYPY O U3Y-
4aeMOMY BOIIPOCY C IETBI0 YIIyOJICHUS, CHCTEeMAaTH3aIlMU U PACIIUPEHUS TTOTYYECHHBIX 3HAHUH.
[ToaroroBka K 10KJIaJaM U IPE3EHTALMU 110 TEME MPAKTUYECKOTO 3aHATHSI.

OTBETUTH HAa KOHTPOJIHHBIEC BOMIPOCHI 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-
KJIaI-TIPE3EHTAIINIO, MPOIOJDKUTENBHOCTHIO He Ooniee S—7 MUHYT;
SICHO M 4YETKO CBOMMMU CIIOBAMH H3JIOKHUTH CYTh HMCCIEAYEMOIO BONPOCA, MIPAKTUYECKH HE HC-
MOJIb3ys TEKCTOBBIA MaTepHral.
OcHoBnas nuteparypa Ne 1, Ne 2
HononautensHas mureparypa Ne 3, Ne 4, No 5, Ne 6

KoHTpoIBHBIE BOIPOCHI JUISL CAMOIIPOBEPKH

1.

Kakune cTpykTypHBIE YPOBHM MaTepHUH BBIAEISAIOTCS COBPEMEHHBIM ecTtecTBOo3HaHueM? Ha oc-
HOBAHUU KaKUX MPU3HAKOB (POPMHUPYIOTCS 3TH YPOBHU?
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[TosicHuTe B 4YeM CyTh IIEIOCTHOCTH M CUCTEMHOCTH IPUPO/IBL, €€ HEPAPXUYHOCTH?

OOBsicCHUTE OHATHS «IJIEMEHTApHAs YaCTHIIAa», «(PyHIaMEHTaIbHas YaCTHULIAY.

OOBsACHUTE NOHATHE «YACTULIBI — IEPEHOCUUKN (QYHAAMEHTAIBHBIX B3aUMOACHCTBUII.

Kakue ¢pyHnnamMeHTaibHbIe YaCTHIIB (POPMUPYIOT BEILIECTBO?

Kakue yactuubl oTHOCAT K pyHnameHTanbHbIM? Kakue 3 gacTul], BXOJAIIUX B COCTaB aTroMa

(37eKTPOH, IPOTOH, HEUTPOH) OTHOCATCS K (PyHIaMEHTaIbHBIM?

Onuiumre CTpoeHNe aTOMHOTO siipa. YTo npeAcTaBiIsitoT co00M sepHble CUIIbI?

UYro Takoe MosieKyia, MakpomodeKkya? JlaiiTe NOHATHE XMMUUYECKOTO 3JIEMEHTA.

9. Yro uzydaer xuMuyeckas kuHeruka? Ilepedncinrte ¥ NOsSCHUTE OCHOBHBIC 33a4l XUMHUYECKON
KUHETHKH.

10. HazoBuTe OCHOBHBIC CBOMCTBA )KMBOW MATEPUH.

11. TlepeuncauTte u KpaTKO OXapaKTEpU3yHTE YPOBHU OPraHU3ALMU KUBOU PUPOIBI Ha 3eMIIE.

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

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

14. Yto takoe JIHK u PHK: xakoBbI pyHKIIMN HYKIEMHOBBIX KUCIIOT B KJIETKE?

SE

o N

IIpakTHueckoe 3auaTue Ne 4

Hopaook u 6ecnopsaook é npupooe

! !CJ'IB 3aHATHUA:

1) CchopmupoBaTh MpeACTaBICHUE O CIOKHOW CTPYKTYPE HPUPOIHBIX CHCTEM, COCTOSIIHX M3
OTPOMHOTO YHCJIa B3aMMOCBSI3aHHBIX JJIEMEHTOB, HENPEICKa3yeMOCTH M HEOJHO3HAYHOCTH TIOBE-
JICHHUS TaKUX CHCTEM, OCOOCHHO Ha MHUKPOYPOBHE;

2) O3HAKOMUTBCS C TAKUMU MOHATHAMH KaK JICTCPMHHU3M, TUHAMHUYECKHUIT Xa0C, BEPOSTHOCTb,
CIIy4alfHOCTh, (IIYKTyaIusi, BOIHOBasK (PYHKIHS; KOPITYCKYJIIPHO-BOJIHOBOH Tyaln3M MaTe€pHH, CO-
OTHOUICHUE HEONPEICIIEHHOCTEH, IPUHIIMI IOTTOJHUTEIILHOCTH M IMIPUHIIMIT BO3PACTaHUS SHTPOIINU

PaccMmarpuBaeMbie BOTIPOCHI (IPUMEPHBIH IIJIAH 3aHATHA):

1. MexaHnnyeckuil 1eTepMUHI3M. Xa0THYECKOE MMOBEICHUE TUHAMUYECKHX CHUCTEM.

2. ®opMynupoBKa MeXaHUIECKOro nerepmuan3Ma Jlammaca. [ToHsTHE TpaeKTOPHH, COCTOSIHUS (H-
3U4ECKOM CUCTEMBI.

3. YcroitunBoe u HeycToiunBOe ABIKeHHE. JJuHamudecknii xaoc. [IpuMepsl cucTeM ¢ AMHAMHUYE-
cKuM xaocoM. OTimune xaoca ot 6ecropsiika.

4. lunamuueckue u cratuctuyeckue teopuu. [Ipumepsl. CraTucTudeckuili XxapakTep KBaHTOBOI'O
OINMCAHUS IPUPOBI.

5. KopnyckynspHO-BOIHOBOH Ayanu3M: KBaHTOBbIE M BOJHOBBIE CBOMCTBA CBETAa M YacTHIL Bellle-
CTBa.

6. [Mpuanun gonmoHUTETPHOCTH. COOTHOIIICHHE HeonpeaeneHHocTel [ elizenoepra.

7. IlpuHIMIT BO3pacTaHMs SHTPONUHU: 3aKOHBI TEPMOJUHAMUKH; 0OpaTHMble U HEOOpaTHMBbIE MPO-
L[ECCHI.

8. IloHsATHE PHTPONUU. DHTPOMIHS KaK
— (hu3nyYecKknil MHANKATOP HAMpPaBJICHUS BPEMEHU;
— n3MmepsiemMas pusndeckas BelnurnHa (TpUBEACHHAS TEII0Ta);
— Mepa MOJIEKYJISIpHOTO Oecropsiika;
— Mepa OTCYTCTBHSI HH(OPMAIIHH.

9. DHTpoONUS OTKPBITON CHUCTEMBI. TepMOAMHAMUKA JKU3HU.

10. Cunepreruka — Teopusi camoopranuzanuu. [Ipumepsl camoopranuzanuy B MpoCTEHIINX cUcTe-
Max. HeoOxonMeble ycrioBusi caMoOpraHU3aluu.

ITops 10K BBITIOJIHEHNUS:

1. VcTHBIC TOKIAIBI 110 TEME MPAKTHISCKOTO 3aHATHS.
2. Ilpe3eHTanuu 1Mo TeMe MPaKTHUYECKOTO 3aHSTHS.
3. Bormpock 1o mpe3eHTausam 1 J0KIa1am.
4. YcrHas Oecea Mo TeMe MPaKTUIECKOTO 3aHITHS: 00CYKIEHUE TOKIAI0B, IPEe3eHTALUN, pa3oop
HE YCBOGHHOT'O MaTepualia 1o TeMe 3aHsTHS.
5. YcTHbIH onpoc 00ydaromuxcst Mo TeMe 3aHSTHSL.
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dopmMa OTYECTHOCTH: BBICTYIZICHUEC, JOKIad, MPE3CHTALHA, YCTHBIﬁ OTBCT.

3aI[aHI/Ie JUUISL CaMOCTOSTEILHOMN DaGOTLIZ

1. IlpopaboTtaTh pekOMeHAyeMble UICTOYHUKH, OCHOBHYIO U JIOMOJHUTENIbHYIO JTUTEPaTypy MO U3Y-
4aeMOMY BOIIPOCY € LENbI0 YIIIyOJeHUs, CHCTEMATU3aLMU U PAaCIIMPEHUS MOIYyYEHHBIX 3HAaHUM.

2. IlonroroBka K JOKJIagaM U MPE3EHTAIMH 110 TEME MIPAKTUYECKOTO 3aHSTHS.

3. OTBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI ISl CAMOIIPOBEPKH.

PekoMeHanmm 1mo NoAroToBKe K NPaKTHUSCKOMY 3aHSITHIO:

1. ByunuTh NEKIMOHHBIA MaTepual MO JAaHHOW TeMe, MCIOJIb3ysS B OCHOBHOM ydeOHOE MmocoOue
Kum, JI. Dnekrpomarnerusm: kypc sekuuii / Kum [I., Kponoros H.II., Jlesut JI.M. — Bparck:
Wzn-Bo bpl'Y, 2016. — 412 c.

2. IloaroToBUTh KpaTkuii, HO AOCTATOYHO IOJIHO PACKPBIBAIOIIUNA CYTh HCCIEAYEMOW TEMBI J10-
KJIa1-[IPE3EHTALUIO, IPOIOJIKUTEIILHOCTBIO HE 0oJiee 5—/ MUHYT;

3. SICHO U YeTKO CBOMMH CJIIOBaMHU M3JIOKHTH CYTh HCCJIEIyeMOIro BOIMPOCA, MPAKTUYECKU HE HC-
10JIb3YSl TEKCTOBBIN MaTepual.

OcHoBnas nuteparypa Ne 1, Ne 2
HononuurensHas auteparypa Ne 3, No 4, No 5, No 6

KoHTpoiIbEHBIE BOIPOCHI JUISL CAMOIIPOBEPKH

B 1eM cyTh MexaHHCTHYECKOTO AeTepMuHu3Ma Jlarnaca?

Uro sBnsieTcst nuHaMudeckuM xaocoM? [lpuBennte mpuMepsl.

Kakue Teopuu ONMuChIBAIOT TMHAMHYECKUE U CTATUCTHYECKUE 3aKOHOMEPHOCTH B ITpUpo/ie?
Urto takoe Qurykryanus?

agrwbdE

B uem CYTb KOPITYCKYJIAPHO-BOJIHOBOI'O ,I[yaJ'II/ISMa? HpI/IBe,Z[I/ITe IIPpUMEPHBI IPOABJICHUA KOPITYCKY-

JSIPHBIX W BOJIHOBBIX CBOMCTB CBETa M 4YacCTHUIl BeulecTBa. JlalTe KpaTKyr XapakTEpUCTHKY ITUM

SIBJICHUSIM.
6. ChopmymnupyiiTe MPUHIIKIT JOTIOJTHATEILHOCTH, IIPUMEHSEMBI B KBAHTOBOH MEXaHUKE.

7. TlosicHuTe COOTHOIIIEHHE HeomnpeaeneHHocTel [eiizenOepra U ero cBsI3b C KOPHYCKYJSIPHO-

BOJIHOBBIM JyaJIU3MOM MaTCpUH.

8. Copmynupyiite BTOpol 3aKOoH TepMoauHaMuKu. JlaiiTe MOHATHE OOpaTUMBIM M HEOOPATUMBIM

poreccam.

9. IlosicHuTe MOHATHE PHTPOIUH KaK Mephl YHOpsioueHHOCTH. KakoB cTaTUCTHYECKUI CMBICI SHTPO-
nuu? B KakoM HampaBIeHHHM MOXKET U3MEHSTHCS SHTPOMMS 3aMKHYTOM CHUCTEMbI? OTKPBITOM CH-

CTCMBI U noquy?

10. Yto sBnsiercs o0nacThio MCCleNOBaHMs cuHepreTukn? Kakue crcTreMbl Ha3bIBAIOTCS AMCCHUIIA-

TUBHBIMU? HazoBuTEe HEOOXOUMBIE YCTOBUS CAMOOPTaHU3AI[UN CUCTEMBI.
11. KakoBa poJib caMOOpraHu3aIuy B pa3BUTHH MPOIECCOB B IPUPOIE?

IIpakTuyeckoe 3ansaTue Ne 5 (yactp 1)

380]11014”0HHO€ ecmecmeo3nanue

ﬂ CJIb 3aHATHA:

I/I3y‘-II/ITB CTPOCHUEC U IBOJIIOIUIO BC@J’I@HHOfI, IMPOUCXOKACHUE U PA3SBUTUC KOCMHUYCCKUX TCII U
HnX CUCTCM.

PaccMaTprBaeMble BOIPOCHI ( MIPUMEPHBIN ILJIaH SaHHTI/IH)I

1. Kocmomorus — HayKa O CTPOCHUHA U 3BOJIFOITUHN Bcenennoii.

2. OmHOPOMHOCTH M M30TPOITHOCTH BeeneHHo# B O0bmix MacmTadax; XHMAYECKHA COCTaB U MOJIe-

mu Beenennoit. Opdexter OTO B macmtabax BeeneHHOIA.

3. Pacmmpenmne Bceenennoii u 3axkon Xa66ya. Kocmomorndeckass MoJielib HecTallmoHapHoi BceerneH-

HOI DiHIITeHA-PpuaMaHa.

4. TlpobGnema TeMHON Marepuu U TeMHOW sHepruu. OTKpeITHE HOBBIX 4acTull. Hemomnora CraH-

JAPTHOM MOJENH.

5. KocMoronus — pazaen acTpOHOMHH, U3YHAIOIIUN TPOUCXOKACHUE U Pa3BUTHE KOCMHUYECKUX Tell U

HX CHCTCM.
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o

10.

11.

12.

OBoJIOLUSA 3B€3/1bl B 3aBUCIMOCTH OT UX Macchl. DTamnbl 00pa30BaHUs 3BE3/bI.

ConHue — 3Be37a Halllel IUIaHETHOM cucTeMbl. BHyTpeHHee cTpoenne ComHIa; UKl COJIHEUHOU
aKTUBHOCTH M MX BO3MOJKHBIC ITPUYMHBI; COJIHEUHBIN BETEP; MarHUTHOE IOJIE U OLIEHKA BO3pacTa
Counnuna.

I'unoressl 0 npoucxoxaeHuu CoyHLA U IIIaHET.

3emitst, ee popma, XUMUYECKUN COCTaB, BHYTPEHHUE 000JI0YKH, METOABI HCCIIEJOBAHUS €€ TITyOuH.
Marnutocdepa 3emin, CTpyKTypa MarHUTHOTO T10JIs1, IBUYKEHUE MarHUTHBIX IOJIIOCOB; JIEKTPH-
4eCcKOoe 110JIe 3eMJIU, 3JIEKTPOMAarHUTHBIE BPALlEHUsI B s/ipe 3€MJIM U IPOLIECCH] Ha TOBEPXHOCTH;
re0JI0ru4ecKast HCTOpUs 3EMIIN.

Bo3nukHoBeHHE OKeaHOB U aTMoc(hepbl; MPoIecChl B OKeaHe U atMoc(epe Ha TpaHy xaoca U IMo-
psaxa.

ATtmocdepa 3emin, ee CTPYKTYpa, XUMUYECKUH cocTaB. [IpoxXoKaeHne COMHEYHOrO CBETa uepes
aTMocdepy; 030HOBBIH CJION U IPUYMHBI €r0 u3MeHeHus. Kimmmar 3emun.

[lops10K BEITIOJHEHUS

1.
2
3.
4

5.

YcTHBIE AOKJIaAbI 11O TEME IMMPAKTHYCCKOT'O 3aHATHUAA.

. Hpe3€HTaHI/II/I 110 TEMC MMPAKTHUYCCKOI'O 3aHATHUA.

BOHpOCH I10 IMPE3CHTAIUAM U JOKJIadaM.

. YcrHas Gecesia Mo TeMe MpakTUUeCKOro 3aHsATHS: 00CYXKIeHUE JOKIaI0B, TPE3eHTalni, pa3oop

HE YCBOEHHOT'0 MaTepuala o TeMe 3aHsITHS.
VYcTHbIN onpoc 00yYaroMIMXCs 110 TEME 3aHITHS.

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

3ajaHue 11 CaMOCTOSITEILHOM Da6OTLII

1.

2.
3.

[TpopabGoTath peKOMEHyeMble UCTOYHUKH, OCHOBHYIO M JOIMOJIHUTEIBHYIO IUTEPATYPY IO U3Y-
4aeMOMY BOIIPOCY C LEJBI0 YTIIyOJICHUS, CHCTEMATH3allMU U PACIIUPEHUS MTOTYYCHHBIX 3HAHUI.
[ToaroroBka K JOKJIagaM U MPE3EHTAIUH 110 TEME MPAKTUYECKOTO 3aHSTHS.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI JJISI CAMOIIPOBEPKHU.

PGKOMGHI[aIII/II/I 11O ITOATOTOBKE K MPAKTUYCCKOMY 3aHATHIO.

1.
2.

N3yunTh JTEKIMOHHBIN MaTeprai 1o JaHHOU TEME.

[TonroToBUTH KpaTKui, HO JOCTATOYHO IIOJIHO PACKPBIBAIOLIMM CYThb HCCIEAYEMOM TEMbI 0-
KJIaJI-TIPE3EHTAIIMIO, MPOJIOKUTEIILHOCTRIO HE 0osiee 5S—7 MUHYT;

SIcHO M YETKO CBOMMH CIIOBAMM HM3JIOKUTh CYTh MCCIEAYEMOIO BOIPOCA, IPAKTHUYECKU HE MC-
10JIb3YSl TEKCTOBBIN MaTepual.

OcHoBnas nuteparypa Ne 1, Ne 2
JononuurensHas auteparypa Ne 3, No 4, No 5 No 6

KoHTpoabHBIE BOIPOCH! JJII CAaMOIIPOBEPKH

1.
2.
3.

No ok

Uro sBisieTcst 00BEKTOM U3YYEHUST KOCMOJIOTHU?

KakoB xumuyeckuii coctaB Haieil Beenennoit?

Ha3zoBure OCHOBHBIE NOJIOKEHHS KOCMOJOTMYECKOM MOJENIN HecTallMoHapHOW BcenenHon
OitHmreliHa-Opuamana.

Uro sBisieTcst 00beKTOM U3yUeHHUsI KOCMOTOHUH?

OT 4ero 3aBHCHUT BOJIONHS 3BE3/bI7 ATAIBI 3B€371000pa3oBaHus?

KakoBo BHyTpeHHee cTpoeHue Hamiero ConHia? ero XMMHU4eCKUil COCTaB B HACTOSIIIIEE BpeMsi?
Ha3oBute 1 naiite KpaTKyro XapakTEPUCTHKY TMIIOTE3aM O MPOUCXOKICHNN HAllled COJTHEYHON
CUCTEMBI.

KakoBo BHyTpeHHEE CTpOCHHE 3eMIIU, XUMUYECKHI COCTaB BHYTPEHHUX 000JI0YEK, TUTOCHEPHI
u atMocdepni?

IIpakTuyeckoe 3ansaTue Ne 6 (yactsp 2)

980]110!(”01—[”08 ecmecmeo3Hanue

! !CJ'IB 3aHATHUSA.

PaccmoTpeTs OMOTOTHYECKYIO 3BOJIIOLUIO, €€ aTPUOYTHI; KPUTEPUN OOUTAEMOCTH TIIIAHET.

Paccmarpusaemble Bonrpocsl (MPUMEPHBIN TLUIAH 3aHITUS):
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1. Buonornyeckas 3BOJIOLKS, aTPUOYTHI: CAMOIPOU3BOIBHOCTH, HEOOPATUMOCTb, HAIIPABIEHHOCTb.

2. DBomonmonHas konuenuus Jlamapka. OcHoBHBIE (hakTopsl 3BOMIONMK Y. /lapBrHA: HacIECTBEH-
Has I3MEHYMBOCTH, 00ph0a 3a CYIECTBOBAHUE, ECTECTBEHHBI OTOOD, H3OJISAIIHS.

3. Cunrerndeckas teopus dBororun (CTD) —coBpeMeHHAst YBOIIOIIMOHHAS TEOPHsI — CHHTE3 pas3-
JUYHBIX AUCLUIUIMH, IPEXIE BCEro, TeHETUKHU U JapBUHM3MA. OcHOBHBIE nonoxenus CTD.

4. I'eHeTHKA U 3BOJIONMS: T€H, aJUIeb, XPOMOCOMBI, T€HOM, TeHOTUN U (heHOTUN. CBOMCTBA T'€HETH-
Yyeckoro Marepuania. Poiap MyTanuii B 3BOJIFOHMOHHOM IIPOLECCE.

Ilops 10K BBINIOJIHEHN:

1. YcrHble TOKIabI 10 TEME MPAKTUYECKOTO 3aHSITHS.

2. Ilpe3eHTanuu 1Mo TeMe MPaKTHYECKOTO 3aHSATHS.

3. Bompocsl 1o npe3eHTanusam 1 T0KIa1aM.

4. YcrHas Oecea 1Mo TeMe MPAKTUIECKOT0 3aHATUS: 00CYKIEHUE TOKIAI0B, IPE3CHTALNMN, pa30oop
HE YCBOEHHOTI'0 MaTepuala o TeMe 3aHsATHS.

5. YcTHBIM onpoc 00y4YarIMXCs 10 TEME 3aHITHS.

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

3aganue Ul CaMOCTOATENBHOM paOOTHI:

1. IlpopaboTtaTh pekoMeHAyEMbIE UICTOYHUKH, OCHOBHYIO U JIONIOJHUTENIbHYIO JUTEPATypy IO U3Y-
4aeMOMY BOIIPOCY C LIEbIO YIIyOJIeH!Us, CHCTEMAaTU3aluU U PACIIMPEHUS NOTYUCHHBIX 3HAaHUH.

2. TloaroroBka K J0KJIagaM U IPE3CHTAIMU 10 TEME IPAKTUIECKOTO 3aHSITHI.

3. OTBEeTUTH Ha KOHTPOJIbHBIE BOIPOCHI JUIsl CAMOIIPOBEPKH.

PexoMeHnganmMy no NoAroTOBKE K MPAKTHYECKOMY 3aHSATHIO:

1. V3yuuTh JNEKIIMOHHBIN MaTepHal Mo JaHHOU TeMe.
2. IToaroToBUTH KpaTKUi, HO JAOCTATOYHO IOJIHO PACKPBIBAOIINNA CYTh HCCICIYEMOW TEMBI JI0-
KJIa-TIPE3EHTAIINIO, POIOJKUTEILHOCTBIO He 0oJiee 5—7 MUHYT;
3. CBoUMH CJIOBaMU M3JIOXKHUTh CYTh UCCJIEyeMOr0 BOIPOCA, MPAKTUYECKH HE MCIOJb3Ysl TEKCTO-
BbII MaTepHal.
OcnoBnas nuteparypa Ne 1, Ne 2
HononuurtensHas auteparypa No 3, No 4, No 5, No 6

KoHTpOoabHBIE BOIPOCH! JJISI CAaMOIIPOBEPKH

1. Ha3oBuTe OCHOBHBIE aTPUOYTHI OMOJOTUYECKON IBOOLNU U TIOSICHUTE HX.
2. B uem cyTbh BOIOIIMOHHON KOHIIeuy Jlamapka?
3. UTo nexuT B OCHOBE JapBUHHU3MA?
4. Ha3oBuTe M IOSCHUTE OCHOBHBIE oi0xkeHus1 CTDO.
KakoBbl 11e111 1 3a71aui TeHETUKH KaK HayKu?

IIpakTuuyeckoe 3ausaTue Ne 7

buocgpepa u uenosex

! leJ'II) 3aHATHUSA.

PaccmotpeTs 1enu, 3a1a4u 1 METO/IbI DKOJIOTHUH Kak (pyHAaMEeHTaIbHOW U MPUKIIaTHONW HAyKH

PaccMarpuBaeMsie BOIPOCH! (IPUMEPHBIN IIJIAH 3aHATHSA):

1. TloHsiTHE PKOCHUCTEMBI. DJIEMEHTHI YKOCUCTEM (OMOTOM, OMOIIEHO3) U WX OMOTHYECKasl CTPYKTypa:
MPOYLIEHThI, KOHCYMEHTBI, peyLIeHTbl. BUIbI IPUPOAHBIX IKOCUCTEM.

2. IIumessle (Tpoduueckue) Henu, MUpaMuibl; SHEPreTHYecKre NOTOKH B SKOCUCTEMAX.
3. Dkonornyeckue (HakTopsl HKOCHCTEM: OMOTHYECKHEe M abuoTudeckue (HaKToOpbl, aHTPOIIOTCHHBIE

¢dakTopbl. DopMbl OMOTHUYECKUX OTHOLIEHUH (XUILHUK-)KEPTBA, apa3suTH3M, HEUTPAIIU3M).
4. Tlpenenst TonepanTHOocTU. Cpea 0OUTAaHUS U SKOJOTHYECKasi HUIIA.

5. buocdepa, cTpykTypa; BEMIECTBO: )XHUBOE, OMOTCHHOE, OMOKOCHOE, KOCHOE, KOCMUYeCcKoe. BiusHue
KOCMHUYECKHX (hakTopoB Ha buochepy.

6. ['eoxumuueckrue (yHKIMU KUBOTO BEIIECTBA: ra30Basi, KOHIIEHTPAIIMOHHAs, NECTPYKTUBHAS, Cpe-

noo0pasyromiasi, YHePreTHIeCcKasl.
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7. YenoBek B O6nocdepe. AHTPONOTEHE3 — YacTh OMOJIOTHYECKOM IBOJIOIHMH, KOTOpas MpUBeJia K Mo-
SIBJICHUIO YelioBeKa pazymMHoro (HOMO sapiens), oTaenuBIIerocs OT MPOYHX TOMUHHI, YEIOBEKO-
00pa3HbIX 00€3bsIH U IUIALIEHTAPHBIX MJIEKOMHUTAIOIINX, POLIECC UCTOPHUKO-3BOIIOIMOHHOTO (op-
MHUPOBaHHUSA (PU3MUECKOTO TUIIA YEJIOBEKA, MEPBOHAYAIBHOTO PAa3BUTHUS €r0 TPYIOBOU JESTEIbHO-
CTH U PEUHU.

8. IIpumatsr —>AnTtponounst — Homo habilis - Homo erectus —» Homo sapiens

9. HeonuTnueckasi peBOJIIOLMS U €€ IKOJIOTUYECKUE MTOCIIE/ICTBUS.

10. KoosBomonus — COBMECTHAs 3BOJIONHSA OMOJIOTUYECKUX BUJIOB, B3aMMOACHCTBYIOUINX B YKOCH-

cTeMe.

11. Dkonoruyeckuii cratyc yenoBeKa.

12. Pacwkl u pacorenes.

13. Bo3MmoHBIE TIyTH 3BOJIONHMH YesioBeKa. Poib COIMAIbHBIX M OHMOJOTHMYECKHX IBOIIOIMOHHBIX
(hakTOpOB.

14. 3arpsi3HeHue OKpyKaruei cpensl (MHrpeJUeHTHOE, PH3UUECKOE, JeCTPYKTUBHOER).

15. Muaukaropsl ri100agbHOr0 3KOJOTHYECKOT0 KPU3Uca: NapHUKOBBIN 3((EKT, UCTOIIEHNE 030HO-

BOT'O CJIOSI, Ierpajalysi IECHBIX, 36MEJIbHBIX, BOJHBIX PECYPCOB, CHUKEHUE OMOpa3HOOOpa3Hsl.

16. ITonsitue HOOCHEPHI KaK dTamna pa3BUTHs OMoc(ephl MPU Pa3yMHOM PEryJIHPOBAHUU OTHOIICHUN

YeJI0BEeKa U IPUPO/IBI.
17. VYcroitunBoe pa3BUTHE KaK KOMIIPOMHCC MEXAY CTPEMIICHHEM YEeIIOBEYECTBA YIOBIETBOPATH
CBOM IMOTPEOHOCTH U HEOOXOAMMOCTBIO COXPaHECHUS Onochepsl It Oy IyINX MTOKOJICHHH.

DopmMa OTYESTHOCTH: BBICTYIJICHUEC, JOKJIAd, ITPE3CHTAlH, YCTHbIﬁ OTBCT.

3aganue JUIsi CaMOCTOATENBHOM paOOTHI:

1. IlpopaboTaTh pekOMEHAyeMbIe HICTOYHUKH, OCHOBHYIO U JIOTIOJHUTEIbHYIO TUTEPATypy IO H3Y-
4aeMOMY BOIIPOCY C LIEJIbIO YIIIYOJIEHUs, CUCTEMATHU3alMH U PACIIUPEHNS IOJyUYEHHBIX 3HAaHUH.

2. IlonroroBka K JOKJIagaM M MPE3EHTAIUH 110 TEME MIPAKTUYECKOTO 3aHSTHS.

3. OTBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI JUISI CAMOIIPOBEPKH.

PekoMeHIaIum 1o NOAr0TOBKE K IPAKTHYSCKOMY 3aHITHIO:

1. VI3yunTh NEKUIMOHHBIA MaTepHall MO JaHHOW TeMe, UCHOJb3ysl JOMOJIHUTEIBHO METOANYECKUE
ykazaHus: KoHLENMM COBPEMEHHOI'0 €CTeCTBO3HAHMS. DJIEMEHThl OMOJIOTHH: METOINYECKHE
ykazanusi/ B.K. Boponos, JI.A. I'epamenko. — bpatck: bpI'TY, 2003. — 25 c.

2. IloAroToBUTHh KpaTKUil, HO JOCTATOYHO MOJHO PACKpPHIBAIOIIUN CYTh HCCIETYyeMOM TeMbl J0-
KJIaJI-TIPE3EHTAIIMIO, TPOIOKUTEIILHOCTRIO HE 0osiee 5S—7 MUHYT;

3. CBonMH CIIOBaMH U3JI0XKHTH CYTh MCCIIEAYEMOTO BOIPOCA, MPAKTUYECKH HE UCIOIB3YS TEKCTO-
BBII MaTepHall.

OcHoBnas nuteparypa Ne 1, Ne 2
JononuurensHas aureparypa Ne 3, Ne 4, Ne 5, Ne 6

KOHTDOHBHBIG BOITPOCHI AJId CaMOIIPOBEPKHU

1. Ha3oBuTe OCHOBHBIE 1I€JIM U 33Ja4l HAyKH SKOJIOTHH. YTO siBisieTcss 00bEKTOM U MPEIMETOM

W3Yy4YEHUs HKOJIOTUU?

Yro Takoe 6mocdepa u ueM oHa OrpaHrIeHa?

3. Uro takoe Tpoduyeckas 1ens? [loscHUTE posib MPOAYIIEHTOB, KOHCYMEHTOB U PEIYLIEHTOB B
HKOJIOTUYECKON CUCTEME.

4. Yro takoe skonoruueckuit pakrop? [lepeuncnrure ocCHOBHbIE A0MOTUYECKUE U OMOTUYECKUE

(bakTopsI.

HazoBure u 00bsICHITE OCHOBHBIE TUITBI B3aUMOOTHOIIIEHUH MEXKIY KHBOTHBIMH B OMOIICHO3E.

Yro takoe mumutupyromue ¢pakropsi? Iloscuure.

Jlaiite onpeneneHne 3K0JI0rNYECKON HULIU.

HazoBute 0cHOBHBIE TJI00ATBHBIE YKOJIOTHIECKHE TTPOOIIEMBI.

. UTo Takoe «mapHUKOBBINA dPPEKT» U YTO ABISAETCS €r0 MPUIUHOMN?

lO Kaxkosa posb 030HO0BOTO CI1051?

11. B geM 3aKkiIr04aeTcst OMaCHOCTh BRIPYOKH BIIaXKHBIX TPOIMUYECKUX JIECOB?

12. Kak cBsi3aHO pazHooOpasne U yCTOMYUBOCTD B 9KOJIOTHYECKOM cucTeme?

N

©oo~No O
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10. MEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JINCHUIIJIMHE

WNudopmannonno-koMmmynukatuBusie TexHogoruu (MKT) ucnons3yrorest, as:
— HOJIy4YeHUs: HHPOPMALUH NIPH MOATOTOBKE K 3aHATUSAM;
— CO3J1aHHUs PE3CHTALMOHHOT'O COITPOBOK/ICHUS IPAKTUUECKUX 3aHATUM;
— paboTHI B NIEKTPOHHON HHPOPMAITMOHHOU cpejie.

CraHgapTHOE JIMIICH3HOHHOE TIPOTrPaMMHOE 00eCIICUeHHE:

Microsoft Imagine Premium: Microsoft Windows Professional 7;
Microsoft Office 2007 Russian Academic OPEN No Level;
AnTHBUpYCHOE porpamMmHoe obecnieucHue Kaspersky Security;
Adobe Reader.

11. OMIMCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOIUMOM
JJIS1 OCYIIECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue Ilepeuensv ocrnognozo ooopy- Ne II3
3aHAmMUSA ayoumopuu 006anHUA
1 3 4 5

JlexuroHHast / ceMMHap- —

JIk YyeOnas mebenb
CKasl ayTuTOPHs
3 JlexumonHast / ceMuHap- Hoyt6yx hp, I13 NeNe 1-8
CKas ayquTOpUsI BuneonpoexTtop Acer
VYuebnas mebenn, 10-ITK
15-2500/H67/4Gb (Monu-
CpP UYuranpHsiii 3a1 Nel top 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 GpoHIa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne kom-

DJIeMEHT
neTeH- Paznen Tema dOC
KOMIIeTeHIIUH
IUH
OIIK-4 | cnocobHOCTh  Hc- | 1. Domonus | 1.1. Hayunsriit meTos BOITPOCHI K
[I0JIb30BaTh  3aKO- | HAYYHOT'O Me- 3agery Ne 1.1
Hbl U METOABl Ma- | TOJa U ecTe- 1.2. T'ymanurapHas U ecTe- | BOIPOCHI K
TEMAaTHKH,  €CTe- | CTBEHHOHAy4Y- | CTBEHHOHAYy4Has KyJIbTypa 3agery Ne 1.2
CTBEHHBIX, TyMa- | HOH KapTHHBI
HHUTapHbIX M KO- | Mupa
HOMHUYCCKUX HayK 2. TIpocTpan- 2.1. I[lpuHIUIBI CHMMETPUH, 3a- BOIIPOCHI K
pu peucHun C”.FBO BpeMs KOHBI COXpaHEHUs 3auety Ne 2.1
npodeccuoHab- CI/IMl\jIeTpI/ISI ’ 2.2. DBouroLus MpeicTaBIeHU BOIIPOCHI K
HBIX 3a/1a4 0 MPOCTPAHCTBE U BPEMECHHU 3auery Ne 2.2
2.3. DneMeHThI CreluanbHON BOIPOCHI K
CTIOCOBHOCTh - Zezplgn OTHOCHUTEIIBHOCTH U €€ sauery Ne 2.3
JIeICTBUS
ONIK-7 | yare cranmapTHbIC A
2.4. O6mias Teopusi OTHOCH- BOITPOCHI K
3amaun  mpodeccu-
. tenbHOcTH (OTO). DOMnupuye- 3auety Ne 2.4
OHaJIbHOM nest-
ckue gokasareinsctBa OTO
TEIBHOCTU Ha OC- 31 M
1. MuKpo-, MaKpo- U Meramu- BOTIPOCHI K
HoBe uH(popmauu- | 3. CTpyKTyp- Po=, MaKpo cra Orpoc
. pBl 3agery Ne 3.1
OHHOM W OHOIMO- | HBIC YPOBHU U 32 B
rpadueckoit cucTemuas op- | S-2- B3AHMOCB3E CTPYKTYPHBIX BOHpO;'H;Z
o
KYABTYpB C TpH- | ranmsamus ma- | YPOBHEH Opranusauny varepun | sadety Ne 3.
MeHeHHeM uHGbOp- | TepuH 3.3. Opranuzanus MaTepuu Ha BOTIPOCHI K
MAITHOHHO- (bU3M4IEeCKOM YypOBHE 3ayery Ne 3.3
KOMMYHHKALIHOH- 3.4. Opranu3anus MaTepuy Ha BOITPOCHI K
HBIX TeXHOTOrui u XMMHYECKOM YPOBHE 3ayery Ne 3.4
C Y4eTOM OCHOB- 3.5. OcobenHnoctu 6uonoruye- BOIPOCHI K
HBIX  TpeGoBaHumit CKOTO YpOBHSI OpraHmu3anuu Ma- | 3adery Ne 3.5
UH()OPMAITMOHHON Tepun
6e30MacHOCTH 4. TlopsnoK u 4.1. MexaHU4eCcKHii 1eTepMHU- BOIIPOCHI K
6.ecnop5m01< 5 | HH3M. XaOTHYECKOE [TOBEJICHHE | 3aueTy Ne 4.1
COCTABE KOJIJICKTH- 4.2. luHaMu4ecKue 1 CTaTHCTHU- BOIIPOCHI K
Ba MCIOHUTENCH YECKUE TEOPUU 3adery Ne 4.2
y4acTBOBATh B Pa3- 4.3. KopryckymiasipHO-BOJHOBOH |  BOMPOCHI K
paGOTKe KOHCTPYK- Ayallu3M  MaTCpuu. HpI/IHHI/IH 3a4CTy
TOPCKO- JIOMTOJTHUTETLHOCTH Ne43-48
TEXHUYECKOH J10- 4.4. TTpuHIIMTT BO3pacTaHUs dH- BOIIPOCHI K
KyMEHTAaIlUH HO- TPOIUHU 3ayery Ne 4.4
BBIX MJIM MOJIEPHU- 4.5. 3aKOHOMEPHOCTH CaMOOp- BOIIPOCHI K
3UpyEeMbIX 00pa3- raHu3anuu 3ayety Ne 4.5
1IOB Ha3€MHBIX 5.1. Kocmonorust — Hayka o BOIPOCHI K

TPaHCIOPTHO-
TEXHOJIOTMYECKHUX
MaIlliH 1 KOM-
IIJIEKCOB

5. DBomronu-
OHHOE €eCTe-
CTBO3HAHUE

CTPOEHUH | dBOIOIIMH Beenen-
HOU

3auery Ne 5.1

5.2. Kocmoronwus. ['eonornye- BOITIPOCHI K
CKast SBOJTIOIIHS 3auety Ne 5.2
5.3. buosornueckuii dBOJIIONAO- BOITPOCHI K
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CHIOCOBHOCTHIO B HU3M 3auery Ne 5.3
K-5 COCTABE KOIUICKTH- 5.4. 'enetuka U 3BOIIOLIUS BOITPOCHI K
Ba UCIIOJHUTENEN sadery No 5.4
y4ACTBOBATH B Pa3- 7. Buocdepau | 6.1. Dxocucremsl BOITPOCHI K
paboTke npoekrop | TC/IOBEK saety Ne 6.1
TeXHIYECKIX 6.2. buocdepa BOITPOCHI K
YCIIOBUH, CTaHIap- satery Ne 6.2
TOB 1 TeXHIIECKIX 6.3. Uenoek B 6mocdepe BOITPOCHI K
ONMCAaHUI Ha3EeM- sauety Ne 6.3
HBIX TPAHCIIOPTHO- 6.4. ['mo6anpHBI SKONIOrHYE- BOIPOCHI K
TeXHOJNOIHUECKIX CKHI KpU3HUC 3auety Ne 6.4
MaIIiH
2. Bonrpochl k 3a4ety
Ne Komnerenuuun Ne n
n/n Kon Onpenesienune HauMeHOBAa-
BOITPOCHI K 3BAYETY HHE
pazaeia
1 2 3 4 5
1 | OIIK-4 | cnocobHOCTh HcmoNB30- | 1.1. Hay4anbril MmeTon 1. DBomronus
BaTh 3aKOHBI W MeTonbl | 1.2. 'ymMaHuTapHas u eCTECTBEHHOHA- HAy4YHOTO Me-
MaTEeMaTHKH, €CTECTBEH- | yUHas KYJIbTypa TOJla U ecTe-
HBIX, TYMaHHUTApHBIX U CTBEHHOHAYY-
SKOHOMHYECKHX  HayK HOM KapTUHBI
npu pemeHuu mnpodec- MHpa
CHOHAJIBHBIX 3a7a4 2.1. TTpuHIUIIBI CAMMETPHUH, 3aKOHBI 2. ITpocTpaH-
COXpaHEeHHUS CTBO, BpeMms,
CIIOCOOHOCTH peIaTh 2.2. DBOMIONUSA IPEJICTABICHUA O IPO- | CUMMETPHUS
CTaHTAPTHBIC 3aTa9N CTPaHCTBE U BPECMCHHU.
2 | OIIK-7 | mpodeccHOHANBbHOM Jiesi- | 2.3. DneMeHTHI CieqUanbHONi TEOpUH
TEIHHOCTH Ha OCHOBE OTHOCUTEIIEHOCTH U €€ CIICJACTBHSI.
MH(OPMALHOHHON 1 2.4. O01mast TeopHsi OTHOCUTEIBHOCTH
oubanorpaduyeckon (OTO). DMIIUPHUECKHE JI0OKA3aTEIbCTBA
KYJIBTYpPHI C IpUMEHEHU- | OTO.
€M HH(QOPMAIOHHO- 3.1. Mukpo-, Makpo- ¥ METaMUPBI. 3. CtpykTyp-
KOMMYHHKAITHOHHBIX 3.2. B3auMoCBsI3b CTPYKTYPHBIX YPOB- | HBIC YPOBHU U
TEXHOJIOTUH U C YYETOM | HEl OpraHu3aIlii MaTepUH. CUCTEMHas Op-
OCHOBHBIX TpeOOBaHHI 3.3. Opranm3anus Matepud Ha pu3ude- | TaHU3AIMS Ma-
UH(OPMAIMOHHOH 6€3- | CKOM YpOBHE. TepUH
OITACHOCTH 3.4. Opranu3anusi MaTepHH Ha XHMHYe-
CKOM YPOBHE.
CIIOCOOHOCTBIO B cocTaBe | 3.5. OCOOEHHOCTH OHOIOIHIECKOTO
KOJIJIEKTHBA UCIIOJHUTE- | YPOBHS OpraHU3al[ii MAaTCPHH.
JIel y4acTBOBaTh B pa3- | 4.1, Mexanudeckuii getepMunusm. Xa- | 4. [lopsaox u
3 IIK-4 | paboTKe KOHCTPYKTOP- OTHYECKOE MOBEJCHUE TUHAMHUYECKIX OecropsiioK B
CKO-TeXHUYECKOU JOKY- | CHCTEM. pupojie
MEHTAIM1 HOBBIX MJIH 4.2. JlnnaMu4ecKue U CTaTUCTHYECKUe
MOJEPHH3UPYEMBIX 00- | TeopuH.
pasnoB Ha3EMHBIX 4.3. KopmyckynsipHO-BOJIHOBOH 1ya-
TPaHCIOPTHO- JaU3M MaTepuu. [IpUHIUT TOTIOTHU-
TEXHOJIOTHYECKUX Ma- TEIHHOCTH.
IIMH U KOMIUIEKCOB 4.4. ITpuHuMNO BO3pacTaHusi SHTPOIHHU
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JIeH y4acTBOBAaTh B pas-
paboTKe IPOEKTOB TeX-
4 IIK-5 | HUYeCKux ycloBUH,
CTaHJapTOB U TEXHUYE-
CKMX OIIMCaHUM Ha3eM-
HBIX TPAHCIIOPTHO-
TEXHOJIOIMYECKUX Ma-
LIVH

CIOCOOHOCTBIO B COCTABE
KOJUIEKTHUBA UCIIOJIHUTE-

4.5. 3akOHOMEPHOCTU CaMOOpraHu3a-

LHH.
5.1. Kocmouorust — Hayka o CTpOeHUU U | 5. DBomtonu-
SBOJIIOINHN BeelneHHOoMN. OHHOE ecTe-
5.2. Kocmoronus. I'eomoruueckas 3B0- | CTBO3HAHHUE
JIFOLHSL.

5.3. Buosornyeckuii 2BOIIOIIMOHNA3M.
5.4. T'eHeTrKka 1 PBOJIFOLIMS.

7.1. DKoCHUCTEMBI. 7. buochepa u
7.2. buocdepa. YEJIIOBEK

7.3. Yenosek B 6mocdepe.

7.4. I'moGanbHBI AKOJOTUYECKUNA KPH-
3HC.

3. OnucaHue nmoka3sartejiei u KPUTEPUEB OICHUBAHUA KOMIICTCHIUH

IlokazaTenu Ouenka Kpurepun
3HaTh: oOyyarommuiics
OIIK-4 1) 3HaeT OCHOBHBIC €CTECTBEHHOHA-

— OCHOBHBIE €CTE€CTBEHHOHAYY-
HbI€ 3aKOHBI, COCTaBJISIONINE
byHIaMEHT COBPEMEHHOH TeX-
HUKU U TEXHOJIOTHH;

OIIK-7

— paznuuHble PU3UYECKUE U Ma-
TEMAaTHUYECKUE MOJEIN WU CTaH-
JlapTHBIE IIPOTrPAMMHBIE CpE-
CTBa KOMIIBIOTEPHOTO MOJEIIH-
pOBaHUsA, OCHOBBI INPUKIAJHBIX

yUHBIE 3aKOHBI, COCTaBIsAOLINE DYH-
JJaMEHT COBPEMEHHOM TEXHHUKU U
TEXHOJIOTUH; METOJbl HCCIEI0BAHUS
B Pa3HBIX O0JACTAX €CTECTBO3HAHUS;
OCHOBHBIE €CTECTBEHHOHAYYHbIE
KOHIICTIIIUY, TPUHIIUIIBI, TEOPHH, HX
B3aMMOCBSI3b U B3aUMOBIIUSHUE;

2) yMmeeT OOBSICHIATb OCHOBHbBIE
HaOJro1aeMble TPUPOAHBIE U TEXHO-
TeHHBIC SIBJICHHUS C TIO3MIUH (QyHIa-
MEHTaJbHBIX  E€CTECTBEHHOHAYUHBIX

FMCTUHTLITIH, 3atTeno 3aKOHOB; CaMOCTOSITEJIbHO MOMOJ-
[TK-4, ITIK-5 HSTh CBOM 3HAHHUS B OOJIACTH COBpE-
— 0a30BbIE NPUHIUIBl pa3pa- MEHHBIX IPO0JIEM HAyKH U TEXHUKHU C
060TKH KOHCTPYKTOPCKO- UCIOJIb30BAHUEM COBPEMEHHBIX 00-
TEXHUUYECKOH IOKYMEHTAINH; pa3oBaTeNbHbIX U MHPOPMAIIMOHHBIX
— TEXHWYECKHUE YCIOBMS, CTaH- TEXHOJIOTHH;
JapThl U TEXHUYECKHUE OMMCAHMS 3) Brageer MaTeMaTUYECKON U ecTe-
Ha3eMHBIX TPaHCIOPTHO- CTBEHHOHAy4YHOU KYJIbTYpOH, Kak
TEXHOJIOTMYECKUX MAILIHH; 4acThI0 MPOodhecCHuOHaTBLHON U 00IIIe-
. 4eJI0BEUYECKON KYJbTYpbI; KyJIbTYpPOH
YMETL: MBIIICHUS, 00001IaTh U aHATU3UPO-
OIIK-4 BaTh MH(OpMAIMIO, TOCTABUTH II€h
~ IPUMCHSATL (U3MIECKUE Me- 1 BbIOpaTh NMyTH €€ JOCTUKEHHUS.
TOABI W 3aKOHBI I.[J'I}I pelieHus Y S ———
usmieckux sanad; 1) He 3HaeT OCHOBHBIC €CTECTBEHHO-
OIIK-7 HAay4YHbIE 3aKOHBI, COCTaBJIAIOLINE
— NMpUOOpeTaTh ¢ MOMOUIbIO UH- (GbyHIaMEHT COBPEMEHHON TEXHUKU U
(bopMamOHHBIX TEXHOJIOTHA TEXHOJIOTHI; METOJbl MCCIEN0BaHUS
U MCITOJIb30BaTh B IPAKTUYECKOM He 32YTeHO B Pa3HbIX 00JIACTSIX €CTECTBO3HAHUS;

JESTEIbHOCTH HOBBIE 3HAHUS U
YMEHUS,

[1K-4, IIK-5

— pas3pabarbIBaTh KOHCTPYKTOP-
CKO-TEXHUYECKYI0 JOKYMEHTa-

OCHOBHBIE €CTeCTBEHHOHAYYHbBIC
KOHIICTIIIUY, TIPUHIIMAIIBI, TEOPHH, HX
B3aUMMOCBA3b U B3aUMOBJINAHHUC,

2) HEe yMmeeT OOBSICHATH OCHOBHBIC
Ha0Jro1aeMble TPUPOAHBIE U TEXHO-
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[[UI0 HA HOBBIC WJIK MOJICPHHU3U-
pyeMble  00pa3Ibl  Ha3eMHBIX
TPAHCIOPTHO-TEXHOJIOTUIECKUX
MAaIIHH U KOMIUIEKCOB;

BJIaJIeTh:
OIIK-4

—  KyJIbTYpOM  MBIILICHHUS,
0000maTe W  aHAIM3UPOBATH
UH(POPMALIMIO, TOCTABUThH IIEJIb
U BbIOpaTh MYTH €€ JOCTHXKe-
HUS;

OIIK-7

— METOJIlaMH TTOMCKa B 00paboT-
KM MH(OpPMAIMK B HOBOM Tpe/I-
METHOH 00J1acTH,

TCHHBIC SIBJICHUS C TO3MIUN (QyHIa-
MEHTAJIbHBIX ~ €CTECTBCHHOHAYUHBIX
3aKOHOB; CaMOCTOSITEJIBHO  ITOTIOJ-
HSTh CBOW 3HAHHS B OOJIACTH COBpE-
MEHHBIX MTPOOJIEM HAYKH M TEXHUKH C
UCTOJIb30BAHUEM COBPEMEHHBIX 00-
pa3oBaTENbHBIX U WHPOPMAIIMOHHBIX
TEXHOJIOTHI;

3) He BIaJCET MAaTEMAaTHYECKOW U
€CTECTBEHHOHAY4YHOH KYJIbTYpOH,
KaK dYacTbl0 MPO(EeCCHOHAIBLHOU |
00111e4eNTOBEYECKON KYIbTYPhI; KYJb-
Typol MBIIUICHHS, 0000IaTh U aHa-
JIU3UpOBaTh HMH(OpMAIMIO, TOCTa-
BUTH II€Jb W BBIOpaTh IMyTH €€ JO-
CTHOKCHHSL.

[1K-4, TIK-5

— pa3pabarbIBaTh KOHCTPYKTOP-
CKO-TEXHUYECKYI0 JTOKYMCHTa-
IIUI0 HAa HOBBIC WJIM MOJICPHU3H-
pyemble 00pa3ibl  Ha3eMHBIX
TPAHCHOPTHO-TEXHOJIOTUIECKUX
MaIlliH U KOMILIEKCOB;

— CHOCOOHOCTh NMPUHUMAThH pe-
HICHUS, aHAJIM3UPOBaTh, 000C-
HOBBIBaTh 3()PEKTUBHOCTH CBO-
UX MPOCKTOB

4, MeToauueckue MaTepualbl, oNpeacjJadiomue npoucaiypbl OCHUBAHUA 31—[31—[1/[171,
yMeHHﬁ, HABBIKOB H ONIbITA JE€ATCIBbHOCTH

JucuumumHa «KOHLIENIUN COBPEMEHHOI'O €CTECTBO3HAHUS» HAIlPaBJICHA HA O3HAKOMIIEHHUE C
q)yHHaMeHTaJ'II)HI)IMI/I 3aKOHAaMHM €CTCCTBCHHBIX HAYK.

N3ydyenne quctuminHel «KoHIENIMA COBPEMEHHOTO €CTECTBO3HAHUS» NIPEAYCMATPUBACT:
JICKIIHH,

— MPAKTUUCCKHE 3aHATUA,

— CaMOCTOSITENIbHYIO pabdoOTy CTY/AECHTOB,;

— 3ay4er.

B xone ocBoenus paszena 1 «9Bomronus HaAyYHOTO METO/Aa U €CTECTBEHHOHAYYHON KapTHHbI
MHpa» CTYJIEHTHI JOJKHBI YSCHUTH MPEACTABICHUS O TYMaHUTAPHON U €CTECTBEHHOHAYYHOU KYJIb-
Type, HAy4YHOM METO/IE.

B xone ocBoenus paznena 2 «IIpoctpaHcTBO, Bpemsi, CAMMETPHUSA» CTYJIEHTHI IOJKHBI YSICHUTH
COBPEMEHHBIE IMPEACTABICHUS O IMPOCTPAHCTBE U BPEMEHHM, 3HATh 3aKOHBI COXPAHEHUS DHEPIUU,
MMITYJIbCa, MOMEHTA UMITYJIbCa, UX CBSI3b C CHMMETPHUEN U CBOMCTBAMM MPOCTPAHCTBA U BPEMEHH.

B xone ocBoenust paznena 3 «CTpyKTypHbIE YPOBHM M CHUCTEMHAs OpPraHU3aIMsl MaTEpUU»
oOyuJaromuecs: JOHKHBI YSICHUTh, YTO HET YHUBEPCAJIbHBIX 3aKOHOB, YPaBHEHUH, TEOPH, ONUCHI-
BAaIOLIMX KOPPEKTHO MOBEJEHUE CIOKHBIX IPUPOJHBIX CTPYKTYp C YUYETOM BCEX MX CBOMCTB. Bes-
Kas Teopus (3aKOH) UMEIOT CBOM TpaHMIIbl MPUMEHUMOCTH. B 3aBHCHMOCTH OT pa3mMepoB U3ydae-
MBIX CTPYKTYp (T€J) X YCIOBHO IMOJPA3/EISIOT Ha 00BEKThl MUKPO-, MAaKpPO- U Meramupa. Mexay
00BeKTaMu MUKpOMHUpa IpeobiagatoT ciaadoe, CUIbHOE SIIEPHOE, a TaKXKe JIEKTPOMarHuTHOE B3a-
UMOJICHCTBUS, MKy 0OBbEKTaMH MAaKpO- M MEraMupa - 3JIEKTPOMArHUTHOE M IPAaBUTAILIMOHHOE.

[Ipu ocBoenun pazaena 4 «Ilopsgok u OECIOPSAIOK B MPHUPOJE» CTYACHTHI MOTYUYalOT MPe-
CTaBJICHUA O MCXaHUYCCKOM JACTCPMUHU3MC Hannaca, Xa0TUYCCKOM IIOBCACHUU JUHAMHUYCCKHUX
CUCTEM, KOPITYCKYJIIPHO-BOJIHOBOM JIyaJlu3M€ MaTepUH, MPUHIUIE JOMOIHUTEILHOCTH U MPUHIIH-
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e BO3pacTaHWU SHTPONHUHM B 3aMKHYTBHIX (M30JMPOBAHHBIX) CHUCTEMaX; 3HAKOMSTCS C TEPMOJAMHA-
MUKOM KHM3HU (OTKPBITHIX cHUCcTeM). Mcronb3ysi COOTBETCTBYIONIYIO TEPMUHOJIOTHIO U 3aKOHBI (hH-
3UKH, XUMHUH, MOJIEKYJISIPHON OMOJIOTMH U T€HETHKH, JETAI0TCs MOMBITKU 00bsICHUTH «YUTO ke Ta-
koe JKu3np? Kak opranusm «pabdortaer»?

B xone ocBoenus paznena 5 «9BOJOIMOHHOE €CTECTBO3HAHUE) CTYIEHTHI 3HAKOMSTCS C Ta-
KHMH pa3JiellaMd aCTPOHOMHUH, KaK KOCMOJIOTHSI U KOCMOTOHHSI, pacCMaTpUBalOT HanboJee momy-
JsipHBIE MOJENH BeenenHoi, runoTe3bl NpoucxokaeHus: BeeleHHOM, TaakTiK, 3B€3/] U IUIAHETHBIX
cucteMm. B xone mutenbHOM OMOIOTHYeCKO# IBOJIONMU Ha OJJHOM U3 TulaHeT BcenenHol (manere
3emJ1s1) MOSBISIETCS YeIOBeK.

B pesynbpraTe ocBoeHus paszzgena 6 «KoHuenuuu npoucxoxxaeHus )KU3HW» CTYIEHTHI IoJjly4da-
IOT 3HAaHUS O TUIIOTE3aX MPOUCXOKACHUM KU3HU Ha 3eMile, TUIIOTE3€ CaMO3apOXKACHUS U MaHCHIep-
muy, runorese OnapuHa-lOpu, 3emiin B nepuoj 3apoXKACHUS JKU3HHU, BOZHUKHOBEHUHU >KU3HU B
IyOMHAX THIPOTEPMAIBHBIX CHUCTEM, KPUTEPHSIX OOUTAeMOCTU IJIAaHET, BIUSHUU TEMIIEpPaTyphl,
JaBJICHUS U aTMOcdepsl, 0 YeoBeke — penomene BeeneHHOM.

B pazpene 7 «buocdepa u 4enoBek» CTYIEHTHI MOJIY4arOT 3HaHHS 00 3KOCHCTEMax, O POJIU
IPOJIYIIEHTOB, KOHCYMEHTOB M PEIYLIEHTOB B SKOCHCTEME, O CTPOCHHU M (PYHKIUSAX OHOCHEpHI.
Bospacraromas HeraTuBHOW pojib 4ejaoBeka B Ouocdepe MOKET MPUBECTH K TI00aTbHOMY 3KOJIO-
THYECKOMY KPHU3UCY: 3arpsA3HEHUIO aTMOC(epbl, HCUE3HOBEHUIO O30HOBOTO CJI0S, 3arpsI3HEHHUIO MU-
POBOr0 OK€aHa, YHUUYTOKEHHIO JIECHBIX IKOCUCTEM C TUIOJOPOAHBIMU 3€MIISIMU U T.II.

[Ipu noAroToBKE K 3a4€Ty peKOMEHAYETCs BHUMATEIbHO MPOYNUTATh U YSICHUTH CyTh TpeOoBa-
HUW KOHKPETHOT'O BOIPOCA K 3a4eTy. B oTaenbHON TeTpaau Ha KaxKIblii BOIPOC CIEAYET COCTABUTH
KpaTKHid IJIaH OTBETa B JIOTHYECKOM IOCIIEAOBATEILHOCTH U ¢ (UKcAMeld He0OX0AUMOTO HILTIO-
CTpaTUBHOTO MaTepuana (IpUMephl, PUCYHKH, CXeMbl, IU(pbI). Bompockl mporpammsl, KOTOpbIE
OCTAIOTCSI HESICHBIMH, HEOOXOAMMO HANKCaTh HA TOJSIX KOHCIEKTA, YTOObI BEISICHUTH Ha KOHCYIIb-
taiuu. OCHOBHBIE MOJOXKEHHS TeMBI (TpaBUIa, 3aKOHBI, OMPeIeNICHHUs U JIp.) Mociie Ty00Koro oco-
3HaHMUE UX CYTH CJIEAYET 3ayYUTh, IOBTOPSSI HECKOJIBKO pa3s.

[IpakTUueckue 3aHATHS IOMOTAOT JTy4lle MOHATh CYyTh U3y4aeMbIX TEOPETUYECKHUX SABICHUN U
IIPOLIECCOB. JTUCKYCCHM, IPE3EHTALINH, a TaK)Ke HAIJISIHbIE TOCOOMS 00eCcreunBal0T OCO3HAHHOE U
IIPOYHOE YCBOEHUE U3YyYaEMbIX OCHOB JHCLUIIIMHBIL.

CamocTosTeTbHYI0 paboTy HEOOXOUMO HAYMHATh C MPOPAOOTKU KOHCIIEKTA JICKIUH, /1eas B
HEM COOTBETCTBYIOILNE 3aIIUCH U3 OCHOBHOM U JOIOJIHUTENBHOM JIUTEPATYPBI, @ TAKIKE PEKOMEHTY-
€MBIX PecypcoB M MH(OpMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM cetu «HTepHeT». CamocTosTenbHas
paboTta co3aér ycnoBus Uil (OPMHUPOBAHUS Y CTYAEHTOB TOTOBHOCTH M YMEHHS HCIOJIb30BaTh
pa3IuYHbIe CpeACTBAa MH(OPMALIUH C IIEJIbIO TOMCKAa HEOOXOAMMOIO 3HAHUS.

B mpornecce KOHCyNbTaIluM ¢ MpernojiaBaTesieM HeOOX0IUMO BBISICHATH BOIPOCHI, BHI3BABIIHE
TPYAHOCTHU MPHU CAMOCTOATEIBHONW paboTe WM HEJOCTATOYHO YCBOCHHBIE Ha JIGKIIMOHHBIX U IPaK-
TUYECKHUX 3aHATHUSAX.

Pabota c¢ nurepaTypoil sSBIsSE€TCA BOXXHEUIIMM 3JIEMEHTOM B TOJYYECHUU 3HAHMM MO JTUCIH-
inHe. [Ipexne Bcero, HEOOX0IUMO BOCHOIB30BAThCS CIIMCKOM PEKOMEHAYEeMOH MpernojaBareneM
auTepaTypsl. JIOMOIHUTENbHBIE CBEICHUS [0 U3y4YaeMbIM T€MaM MOKHO HAaMTH B MEPUOIUYECKON
neyatu u MlaTepHere.

[IpenycMOTpeHO MpOBEICHHE ayAUTOPHBIX 3aHATHI (B BUJIC JICKIIUI M MPAKTUUCCKUX 3aHSITHI)
B COYETAaHUH C BHEAYAUTOPHOU PabOTOM.
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IIpunoxenue 2

AHHOTAIUA
padoueil nporpaMMbl JUCHUNIMHBI

Konuenuuu coBpeMeHHOTr0 eCTEeCTBO3HAHUSA

1. Hean u 3a0a9u TUCHUILIHHBI

Llenbto U3ydeHUs TUCLUILTUHBI SABISETCA: CPOPMHUPOBATH Y O0YUAIOMIMXCS LEIOCTHBINA B3IIIS
Ha OKPYKAIOIIUNA MUP, CIOCOOCTBOBATH (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHS M COBPEMEHHO-
ro Hay4yHOro MbllUIeHUs. Mcnoap30BaTh €CTECTBEHHOHAYUHbIE 3HAHMS U1l OPUEHTUPOBAHUS B CO-
BPEMEHHOM MH(GOPMAITMOHHOM MPOCTPAHCTBE.

3anavya JUCIUILUIMHBI COCTOUT
— B (popMHpOBaHUM TpeICTaBICHUH y oOydarommxcs o pu3nyeckol KapTHHE MUpPa, KaK OCHOBE
LEJIOCTHOCTU M MHOT000pa3usi MpUpO/Ibl;
— B ()OPMHUPOBAHUN HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOT'O HAYYHOTO MBIILICHUS;
— O3HAKOMJICHHUE CTYJICHTOB TEXHUYECKOTO HAIIPABJICHHUS C PA3IMYHBIMU aCTIEKTAMHU COBPEMEHHOTO
€CTECTBO3HAHNS;
— packpbITHE B JOCTYMHOU opMe PyHIaMEHTAIBHBIX HJIeH €CTeCTBEHHOHAYYHBIX TEOPUN — KOH-
LEenuil.

2. CTpyKTypa AMCUHIINHBI
OO61mas TpyA0eMKOCTh AUCHUILIMHBI COCTABISIET 72 yaca, 2 3a4eTHbIC eTUHUIIBL.

2.2 OcHOBHBIE pa3/ieibl JUCIHUILIUHBL:

1 — Dpomtonus HayuyHoro meroaa u KCE

2 — IIpocTpaHCTBO, BpeMs, CHAMMETPHS

3 — CTpyKTypHbIE YPOBHU U CUCTEMHAsl OpraHU3alisl MaTepUn
4 — Tlopsimok u OecropsiIoK B IPUPOJIe

5 — DBOJIIOLMOHHOE €CTECTBO3HAHNE

6 — buocdepa u yenosex.

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (lepeYeHb KOMIeTeH M)
[Tpouecc u3yueHus: AMCUUIIIMHBI HAIIPaBJIeH Ha (OPMUPOBAHUE CIAEAYIOLIUX KOMITETEHIIHI:

OIIK-4: cnocoGHOCTh MCIIOJIb30BaTh 3aKOHBI U METO/bl MaTEMAaTUKH, €CTECTBEHHbIX, TYMaHHU-
TapHBIX ¥ YKOHOMHYECKUX HAYK MIPU PEUICHUHU MPo(ecCHOHANBHBIX 3a/1a4,

OIIK-7: cnocoOHOCTh pemaTh CTaHJapTHBIE 3a7a4l MPO(EeCCUOHAIBHON AEATeNbHOCTH Ha OC-
HOBE MH(OpPMAIMOHHOW W OubIHOrpadguueckoil KyabTypbl € NpUMEHEHUEM HH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH U C YyYETOM OCHOBHBIX TpeOOBaHMI MHPOPMALMOHHON Oe3omac-
HOCTH,

[TK-4: criocoOHOCTBIO B COCTaBe KOJUIEKTHBA HMCIIOMHHUTENEH y4acTBOBAaTh B pa3paboOTKe KOH-
CTPYKTOPCKO-TEXHHYECKOW JTOKYMEHTAIIMH HOBBIX WJIM MOJEPHU3UPYEMBIX 00pa3IoB Ha3eMHBIX
TPAHCHOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB;

[TK-5: cmtocoOHOCTHIO B COCTAaBE KOJUIEKTHBA UCIIOJTHUTENCH y4acTBOBATh B pa3pabOTKe MPOCK-
TOB TEXHHYECKUX YCIIOBHMH, CTaHIApPTOB M TEXHUYECKUX OMHCAHUN HAa3€MHBIX TPAHCIOPTHO-
TEXHOJIOTUIECKUX MAIIIVH.

4. Bux npoMeKyTOYHOI aTTecTallMu: 3a4eT.
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Ipunoxenue 3

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

1. B paGouyto nporpammy Mo IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyto nmporpaMmMy 1o AUCLUUIIIIMHE BHOCATCS CIEAYIOIINE U3MEHEHUS:

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

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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[TporpammMa cocTraBieHa B COOTBETCTBHM C (hefepalibHbIM I'OCYJapCTBEHHBIM 00pa3oBaTesb-
HBIM CTaHIAPTOM BBICIIET0 oOpa3oBaHus 1o HampasieHuio 23.03.02 «HaszemHble TpaHCHOPTHO-
TEXHOJIOTUYECKHE KOMITIEKChI» OT «06» mapta 2015 1. No 162

st Hadopa 2015 roaa u yueOusm ianom ®I'BOY BO «bpl'Y» ounoit hopmbl 00ydeHus ot
«13» uronst 2015 1. Ne 474, niis 3aounoit hopmsl 00yueHust ot «01» okTsa0pst 2015 1. No 587.

IIporpammy cocraBuiI:

Maxpo WU.T'., k.d.-M.H., TOLIEHT

Pabouas nporpamma paccMoTpeHa U yTBepxkKAeHa Ha 3aceaanuu kapeapst Mud

OT « » 20 T., MPOTOKOJI Ne

H.o. 3aBenyromero kadenpoit Mud Mensenesa O.U.
COI''TACOBAHO:

H.o. 3aBenyromiero Beimyckaromiei kagenpoii CJIM ®urypa K.H.
Jupektop OubnuoTexu Cotnuk T.®D.

Pabouas nporpamMmma oz(o6peHa METOINYECKON KOMHUCCHEN €CTCCTBCHHOHAYYHOT'O (baKy.]'IBTeTa

OT « » 2018 r., mpotokon Ne

[Tpencenarens meroanueckoi komuccuun EH ¢dakynbrera Bapnansu B.A.
COT'JTACOBAHO:

HavanpHuk

y4eO0HO-METOIMUECKOTO YIIpaBICHUS Hexesen I'.I1.

Perucrpanmonnsiii Ne
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