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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 IUIaHE.

Meab AMCHUATUIMHBI
Llenpro n3ydeHus: TUCIUIUIMHBI ABJISETCSA: CHOPMUPOBATH Y 00YUYAIOIIUXCS IIETOCTHBIN B3I
Ha OKPYKAIOIIUNA MUP, CIIOCOOCTBOBATH (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHSI i COBPEMECHHO-
0 Hay4HOT'O MBIIICHUs. VCIIoIp30BaTh €CTECTBEHHOHAYYHbBIC 3HAHUS 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 KOMIIETEHI[UH 00y4eHHusI O AUCUMILINHE
1 2 3
OIIK-4 CIIOCOOHOCTh MCIOJIB30BATh | 3HATh:
3aKOHBI U METOJIbI MaTeMa- | — OCHOBHBIE €CTECTBEHHOHAYUYHbIE 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- | — pa3TudHble (U3NICCKHE U MATEeMATHUYECKUE 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-
TEXHOJOTMYECKUX 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

Huctummmaa 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.

«KoHIIenuyu COBPEMEHHOTO €CTECTBO3HAHUS» IMPEACTABISIOT OCHOBY JUISI M3yUYCHHS TOCIC-

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

«be30macHOCTh KU3HEAEITEILHOCTH,

<(9KOJ'IOFI/I$I)), «TennorexHukan,

Takoe cucteMHOE MEXAMCUUIUIMHAPHOE M3YYEHHE HANPaBICHO Ha JOCTIKEHHE TpedyemMoro
®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| 5| 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. PacnpenesieHue pa3/iesioB JMCUMILIMHBI IO 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 3aHamun 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, CHMMeTpuUsI 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 Teopus 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€ TIOBEJICHUE JTMHAMUYECKUX 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
= Buowl yueonwvix 3anamuil, 6xkniouan
3 § camocmoamesbHyo paoomy odyua-
s Haumenosanue Q ~ | towuxca u mpyooemKkocms; (uac.)
= § pasoena u § S yueOHble 3aHAMUA camocmos-
= P S & menbHas
3 mema OucyunIUHbL 2 npakmuue- p
S S NleKyuu CKue 3a- PEOOmE
g = u oo0yuaio-
HaAmMuUA
wuxcs
1 2 3 4 5 6
1. | OBomonust HayyHoro metona u KCE 8 0,5 0,5 7
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




DBOTIONHS IPENCTABICHNN O TPOCTPAHCTBE

2.2 2,5 0,25 0,25 2
Y BpEeMEHU

23 3JeMEHTHI CIICIIHATBHOW TEOPUU OTHOCH- 35 0,25 0,25 3
TEBHOCTH H €€ CIIEJICTBUS

24 Oo6mas Teopus otHocutenbHocTH (OTO). 35 0,25 0,25 3
OMnupuueckue nokasarensctsa OTO

3 CTpyKTypHBbI€ YPOBHH H CUCTEMHAS Op- 12 1 3 11
raHu3aiys MaTepun

3.1 | MukKpo-, MaKpo- u MEraMHupbI 2,2 0,2 — 2

39 B3anMocBs3b CTPYKTYpHBIX YPOBHEH Opra- 2.2 0.2 3 5
HU3AIMHA MaTepUU

33 Opraamu3anus MaTepun Ha (PU3MICCKOM 2.2 0.2 3 2
YpOBHE

34 OpraHu3aiys MaTepuu Ha XUMHIESCKOM 2.2 0.2 3 5
YpOBHE

35 Oco0eHHOCTH OHOJIOTHIECKOTO YPOBHSA 32 0.2 3 3
OpraHHU3aluy MaTePUU

4. | lopsinok u GecnoOpsiIOK B IPUpPo/Ie 12 - 1 11

41 MexaHu4eckuil 1eTEpMUHN3M. Xa0TH4e- 2.2 B 0,2 9
CKO€ TIOBE/ICHUE JTMHAMHYECKUX CHCTEM

4.2 | JluHaMu4ecKHe U CTaTUCTHYECKUE TEOPUHN 2,2 — 0,2 2

43 KopmyckynspHO-BOJHOBOH JyaJiu3M MaTe- 2.2 3 0.2 5
pun. [IpUHIKT TOTOTHUTENEHOCTH

4.4 | IlpuHimn Bo3pacTaHusi SHTPOITUH 2,2 - 0,2 2

4.5 | 3aKOHOMEPHOCTH CaMOOPTaHU3AIUH 3,2 - 0,2 3

5. | DOBOJIONIMOHHOE €CTECTBO3HAHMNE 12 1 0,5 10,5

51 Kocmororus — HayKa O CTPOCHUH H 3BO- 35 0,25 0,25 3
norK BeeneHHoi

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

5.3 | buonornyeckunii BOIIOIIMOHNU3M 2,75 0,25 - 2,5

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

6. Buocdepa u yesnoBek 12 0,5 1 10,5

6.1 | DxocucTeMsbl 3 0,25 0,25 25

6.2 | buocdepa 2,25 - 0,25 2

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

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

HUTOIo 68 4 4 60




4.2. Cogepxxanme TUCUMILVIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jejiaM U TeMaM

Pasgen 1. DBOJIIOIIASA HAYYHOI'O METOJA U ECTECTBEHHOHAYYHOU
KAPTUHBI MUPA

HNuTepakTuBHast popMa — jieKuusi-Buzyanusanus (temor 1.1 — 1.2)
Tema 1.1. Hayunblii MmeTOx

1) TlonsiTve METO/Ia U METO/IOJIOTHH.

2) OOmieHayyHbIC METO/IbI SMITUPUIECCKOTO MO3HAHMS: HAOIIOACHUE, SKCIICPUMEHT, H3MEPCHUE

3) OOmieHayyHbIe METOJIbI TEOPETUYCCKOTO TIO3HAHUS: a0CTparupoBaHue, Uacaln3aius, MbIC-
JICHHBIH SKCIIEPUMEHT, (POPMATTU3AIIHS, WHAYKIUS U JICTyKIIHS.

4) OOiieHayuHble METOJIbI, TPUMEHSIEMbIC HA IMITUPUYCCKUX U TEOPETHUECKHX YPOBHSX IO-
3HaHWS: aHAJIU3 U CHHTE3, aHAJIOTHS U MOJICTHPOBAHHUE.

5) KpaTkwii 5KCKYpC B UCTOPHUIO Pa3BUTHS HAYKH.

Tema 1.2. 'ymanuTapHasi 4 eCTeCTBEHHOHAY4YHAsl KYJIbTypa

1) Beenenne. EctecTBo3HaHNE — COBOKYITHOCTh HayK O MPHUPOJIE, paCCMaTPUBAEMOH KaK €IH-
HOE LIeJIO0E.

2) EctecTBeHHble Hayku: (pU3MKa, XUMHUs, OUOJIOTHS, TCOJIOTHUS, ACTPOHOMUSI, SKOJIOTHS U JIp.
Huddepennmanys u uaTErpanys Hayk. MaremaTuka Kak s3bIK €CTECTBO3HAHUSL.

3) I'ymanuTapHbie Hayku: Guiaocopusi, UCTOPHs, GUIOIOTUS, KYJIbTYPOJIOTHS, TIPAaBOBEACHHUE,
nelaroruka u Jip.

6) EcrectBeHHOHayuyHasi KynbTypa. ['ymMaHuTapHas KyiabTypa. JIBe KyIbTypbl H B3aHMOCBSI3b

MCKAY HUMMU.

Paspea 2. IPOCTPAHCTBO, BPEMS, CUMMETPUA
HNurepakTuBHas ¢popma — jeknus-suzyaausanus (temol 2.1 — 2.4)

Tema 2.1. IIpyHUMIIBI CHMMETPHH, 3AKOHbI COXPAHEHUSI

1) [ToHsATHE CUMMETPHUHU B €CTECTBO3HAHHH.

2) OIHOPOIHOCTH ¥ M30TPOIHOCTh MPOCTPAHCTBA, CBSI3b C 3aKOHAMH COXPAHEHHS UMITYJIbCa U
MOMEHTa UMITyJIbca. [IOHATHS aHU30TPOIIHH.

3) OHOPOIHOCTH BPEMEHH, CBSI3b C 3aKOHOM COXPAaHEHUS SHEPTHU.

4) CUMMETpHUH IPUPOIHBIX 00BEKTOB. BUIbI CHMMETpPHIA.

5) DBomnronus Kak Iernovka HapyuieHHid cuMmMmeTpr. CUMMETPHSI U aCHMMETPHSI )KHUBOTO.

Tema 2.2. DBoIonMS NPeACTABIEHU 0 MPOCTPAHCTBE H BPeMeHHU

1) IIpocTpaHCTBO U BpeMsi ApPHUCTOTEIIS.

2) AOCONIOTHOE M OTHOCHTEIBHOE MPOCTPAHCTBO U BpeMs: HploToHa.

3) OmbiT Maiikenscona-Mopiu. IHBapHaHTHOCTh CKOPOCTH CBETA.

4) EQMHCTBO MPOCTPAHCTBA M BPEMEHH KakK ()OPMBI CYIIECTBOBAHHS JBIIKYIICHCS MaTepuu B
COBPEMEHHOM HAYYHOU KapTHHE MUPA.

Tema 2.3. DiieMeHTHI CIeHAJIbHON TEOPUHM OTHOCHTEJIbHOCTH U ee CJIeCTBUSA

1) CneunanbHas Teopusi otHocutenbHoCcTH (CTO) A. DitHIITeHHA.

2) Tlpunnmn oTHOCHTENbHOCTH [ anmuites.

3) Ipunrwmnel CTO: NpUHIKMIT OTHOCUTEIBHOCTH, IPHUHIIAIT HHBAPHAHTHOCTH CKOPOCTH CBETA.
4) CnenctBust CTO:

— OTHOCHUTEJIBHOCTh OJJHOBPEMEHHOCTH;

— PESTUBUCTCKOE COKpAIIEHUE JJIUH U TPOMEXKYTKOB BPEMEHH;

— MPOCTPAHCTBEHHO-BPEMEHHOW MHTEPBAJT MEXITY COOBITUSIMHU, €0 MHBAPUAHTHOCTD;
— MPUYHMHHO-CJIEICTBEHHBIE CBA3U MEKY COOBITHSIMH, IPUYUHHOCTD;

— €IMHCTBO MIPOCTPAHCTBA U BPEMEHHU, TPOCTPAHCTBEHHO-BPEMEHHON KOHTUHYYM;

— SKBUBAJIEHTHOCTh MacChl U SHEPIHHU.



Tema 2.4. O61ast Teopusi oTHocuTeIbHOCTH (OTO). IMnupuyeckue fokazarebcTea OTO

1) O6rmas Teopust otHocutenbHoctd (OTO): pacnpocTpaHeHUE MPHHIIUMIIA OTHOCHTEIBHOCTH
Ha HEMHepIUAIbHbIE CUCTEMBI OTCUETA.

2) TlpuHIKIT S5KBUBAJCHTHOCTH TPABUTAIIMOHHOTO TIOJISl ¥ CHJT HHEPIIUH.

3) Dmnupuueckue aokaszarensctea OTO:

— 3¢ QEeKThI, CBA3aHHBIC C YCKOPEHUEM CHCTEM: TPABUTAIMOHHOE 3aMe/JICHUE BPEMEHH, IPaBH-
TAI[MOHHOE KPACHOE CMEILICHHUE CBETA;

— TPaBUTAIMOHHOE OTKIIOHEHUE CBETA, IPAaBUTAIIMOHHOE JINH3UPOBAHHE;

— YEpHBIE JBIPHI — KOJUTAIIC MACCUBHBIX 3BE3]1, 3Ty4eHNE XOKUHTA;

— opOuTanbHbIie Y3PPEKTHI: PEIATUBUCTCKAS Mpeneccus nepurenus Mepkypusi, Benepsl, 3emin,
acrepouaa Mkap, B cuctemMax JBONHBIX IyJIbCapOB; U3MEHEHUE OPOUTHI, CBA3aHHOE C I'paBUTAIIM-
OHHBIM M3JIyY€HHEM JIBOMHBIX M KPATHBIX 3BE3JI; I€0Ie3nYecKast MPEIecCusi — MPELecCHst TOJTICOB
BpAIIAIOIIErocsi 00beKTa B HICKPUBJICHHOM IIPOCTPAHCTBE-BPEMEHH;

— TPaBUTALMOHHOE W3JyYCHHE: OPOUTAILHOE JBIKCHHE JIFOOBIX TPABHTAIMOHHO CBS3aHHBIX
CHCTEM, a TaK)Ke MPOLIECCH CIUSHHS HEHTPOHHBIX 3BE3/ W YEPHBIX JIBIP COMPOBOXKIACTCS U3ITyde-
HUEM I'PAaBUTAIIMOHHBIX BOJIH.

Pa3pnea 3. CTPYKTYPHBIE YPOBHU U CUCTEMHAS OPITAHU3ALIUA MATEPUN

Tema 3.1. Mukpo-, MaKkpo- 1 MeraMmmupbl

1) Kpurepuu neneHus Ha MUKPOMHUP, MAKPOMHP B METaMup.

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

3) BpeMeHHbIEe U MTPOCTPAaHCTBEHHBbIC MaciuTaObl Beenennoit. EquHuUIBI M3MEpeHHs paccTosi-
HUN B Meramupe. SIBlieHUs, TIO3BOJMBIINE OLEHUTHh BpeMs CyllecTBoBaHHs Bcenennoii: saddext
Homuiepa, 3akon Xa00ma.

4) XapakTepuCTHKH 3BE3]: CBETUMOCTb (MOILIHOCTb M3JIy4EHHs), Macca, paanyc, CIeKTpasb-
HBIM COCTaB U3ITyYCHUS.

5) CoctaB CoHEUHON CUCTEMBI: TUIAHETHI, CITYTHUKH TUIAHET, aCTEPOHU IbI, KOMETHI, METCOPOH-
JIbI, MaTHUTHBIE TIOJIS1, TIBIJIEBAsI MATEPUsl, COTHEUHBINA BETEP U KOCMUYECKUE JTyUH.

6) VICTOYHUKHM SHEPTUH 3BE3/1: TEPMOSIEPHBIN CUHTE3 U SHEPTUs TPABUTALIMOHHOTO CKATHSL.

7) TlnaHeTapHble TYMAHHOCTH; THTAHTBI M CBEPXTUTAHTBI; YEPHBIE JBIPBI, MYJIbCAPbI, CBEPXHO-
BBIE 3BE3/Ibl.

8) CouHIle — JKeNThIN KapiuK ClIeKTpaibHOoro Kiacca G.

Tema 3.2. B3aumMocCBsI3b CTPYKTYPHBIX YPOBHEH OPraHM3alMH MATepPHHU

1) [{enoCTHOCTD ¥ CHCTEMHOCTh TIPHPOIBL.

2) MHuorooGpasue cucteM. MepapXudHOCTh MPUPOABI U CHCTEM. AJIUTUBHBIC U WHTETPATUB-
HBIE CBOWCTBA CUCTEM.

3) B3auMocCBsI3b ypOBHEW OpraHu3alid MaTephu: (PU3MYECKOro, XMMHUYECKOro, OHOJIOTHYe-
CKOro.

Tema 3.3. Opranusauus MmaTepun Ha PU3NYECKOM YPOBHE

1) dynpaMeHTaIbHBIC U DJIEMEHTAPHBIC YaCTHUIIBL.

2) OCHOBHBIE XapaKTEPUCTUKH MIEMEHTAPHBIX YaCTHII: Macca, 3apsiji, CIIUH, BPEMsI JKU3HHU.

3) Knaccudukaius smeMeHTapHBIX YaCTHII: 10 Macce MOKOs ((hOTOHBI, JIETITOHBI, ME30HBI, 0a-
PHOHBI); TI0 BPEMEHH JKU3HU: CTa0WIbHBIE (TIPOTOH, JIEKTPOH, HEUTPUHO U UX AHTUYACTHUIIBI) U He-
CTaOMIIHHBIE — CAMOIIPOU3BOJIHO PACTIAAOTCS HA APYTHUE YACTHUIBI B CBOOOTHOM COCTOSTHUM.

4) Tepenocuyrkyu GpyHIaMEHTATBHBIX B3aUMOICHCTBUH ((DOTOHBI, IPABUTOHBI, TJIFOOHBI, 0030HBI
W* W-u Z°).

5) BszaumHbIe MpeBpaIeHUs YaCTHII U 3aKOHBI COXPaHEHUSI.

6) dusnueckoe moJjie Kak COBOKYIMHOCTh BUPTYaJIbHBIX YaCTHIl. BakyyM Kak COCTOSIHHE TOJIS C
HaWMEHBIIICH SHEPTHEH, COCTOSIIEE U3 BUPTYATbHBIX YACTHII.

Tema 3.4. Opranusanus MaTepuy HA XUMHYECKOM yYPOBHe
1) Xumudeckuii anemMeHT. AToM. M30TOmBL.



2) DBOIIOIHS MPEICTABICHUI O CTPOCHUH aTOMA.

3) KBaHTOBO-MeXaHUYECKast MOJIC]Ib CTPOCHUS aTOMa.

4) Mouekysa Kak KBaHTOBO-XUMHUYECKasi CHCTEMA.

5) CtpoecHre XUMHUYECKUX JIEMEHTOB U neproanueckuitl 3akon /.M. Menaeneesa.

6) Xumuueckuii mpomecc. TemnoBbie d3PGEKTH XUMHUECKUX peakiuii. MaKkTophl, BIHSIONIHE
Ha PEaKIHMOHHYIO CITIOCOOHOCTh BEIIECTB.

7) XuMHUYECKHUI KaTaau3 U METObI YIIPABICHHUS XUMHUYCCKHUMH TPOIECCAMH.

Tema 3.5. OcoGeHHOCTH 0M0/10THYECKOT0 YPOBHS OPraHU3ALMH MATepPUHU

1) CucremuocTb x)uBOr0. KiteTka — eIuHuIa KU3HH.

2) Xumuyeckuii coctas kuBoro. OCHOBHBIE CBOWCTBA KUBOM MaTEPHH.

3) Uepapxuueckasi opraHu3aius XKUBOT'O: MOMYJISALUsA, BH/I, OHOILIEHO3, OnoreoieHo3, ouoche-
pa.

4) 11enoCTHOCTD JKUBBIX CUCTEM — B3aUMOJCHCTBUE U COTIACOBAHHOCTH (DYHKIIMOHUPOBAHUS
BCEX YPOBHEH OpraHU3aIluu )KHUBOTO.

Pa3nea 4. IIOPAJJOK U BECITOPAIOK B ITPUPO/IE

Tema 4.1. MexanunuyecKkuii AE€TEPMHUHU3M. XaoTuuyeckoe NoBedeHHEe TUHAMHYECKHX CH-
cTeM

1) derepmunusm. MexaHucTHYECKUii eTepMuHn3M Jlaruiaca.

2) IloHsATHE TPAaCKTOPUHU IBMKEHHS YaCTHUIbI, KOOPIUHAT, HAYAILHOI'O COCTOSIHUSI CHUCTEMBI,
YPaBHEHMSI IBUOKEHUS.

3) JIunamuueckas cuctemMa — MaTeMaTH4decKasi abCTpaKiiys, peIHa3HaYeHHAas ISl OITMCAHUS U
U3y4YEHHsI CCTEM, 3BOJIIOLMS BO BPEMEHH KOTOPBIX OJHO3HAYHO OIpEeNIeTCs] HaualbHbIM COCTO-
SHUEM.

4) Tunamuveckui xaoc. [IpuMepbl cHCTEM ¢ TMHAMHYECKHM XAOCOM: IUIAHETHBIC CHCTEMBI,
1OroJ1a ¥ KJIMMAaT, TYpOYJIeHTHOCTh, (POHIOBBIC PHIHKH U T.11. OTIHUne Xaoca OT OecropsIKa.

Tema 4.2. /luHaMHYecKHe H CTATHCTHYCCKHE TEOPHH

1) BeposiTHOCTh — 3TO CTElieHb (Mepa, KOJMYECTBEHHAs OLIEHKA) BO3MOXKHOCTH HACTYILICHUSI
HEKOTOPOTO COOBITHS.

2) IousiTus cy4allHOCTH, CTATUCTUYECKON 3aKOHOMEPHOCTH, CPETHHX, HAaHOOIee BEPOSTHBIX
BEJIMYMH (CKOpOCTel) Ha NpHUMepe NBHKEHUS MOJeKyl rasa. QuykTyalus Kak ciydailHoe (He
IpecKa3yeMoe) OTKIOHEHHE OT CPEHET0 KaKOH-IN00 BETMYHUHBI.

3) KBaHTOBO-MEXaHMUYECKOE COCTOSIHUE CUCTEMBI; TIOHSITHE BOJHOBOM (DYHKIIMHU MPH OMMCAHUU
JIBIDKEHUS] MUKPOUYACTHIL (HallpUMep, 3JIEKTPOHOB B aToMe). CTaTUCTUUECKUH XapaKTep KBAaHTOBOTO
ONMCAHUS IPUPOJIBI.

4) CraTucTUvecKre U quHaMu4deckue Teopun. [Ipumepst. [IpHHIMIT COOTBETCTBUS CTATHCTHYC-
CKHUX W JMHAMUYECKUX TEOpU: JTUHAMHUYECKHE TEOpUHU KaK MPUONIMKEHHE M YHpoIlleHue Oosee
TOYHBIX CTATUCTUYECKUX TEOPUH.

Tema 4.3. Kopnycky/JIpHO-BOJHOBOI Ayaau3M matepuu. IIpuHIUI 10NIOJHUTEILHOCTH

1) KopryckyasipHO-BOJTHOBOH JTyaTu3M.

2) U3mepeHne B KBaHTOBOW MEXaHUKE KaK Pe3yJbTaT B3aMMOJCHCTBUS MUKPOOOBEKTa C MaK-
porpuOopoM.

3) CooTHolIeHNE HEONPEIEICHHOCTEH KaK CIEeICTBHE HEBO3MOKHOCTH HE BO3MYLIAIOUIUX W3-
MepeHuid. COOTHOIIEHNE HEOIIpeIeJICHHOCTEN KaK pe3yabTaT KBAHTOBBIX (UIYKTYyalluid.

4) TIpuHIMIT JOTIOJHUTEIBHOCTH B KBAHTOBOW MEXaHUKE.

5) HeotnenumocTs HaOFOAATENIS OT HAOIFO1aeMOT0 00BEKTA.

Tema 4.4. IlppHuun Bo3pacTaHnus SJHTPONUHU

1) ®opmbl SHEPTUH: TEIJIOBasI, XUMUYECKast, MEXaHUYECKasl, SJICKTPOMarH|THasl, siAepHasl.

2) IlepBblii 3aK0H TEPMOJANHAMHKH — 3aKOH COXPAHEHUS SHEPTHHU IIPH €€ TPEBPAIICHHSIX.

3) IlonaTue TepMOANHAMUYECKOTO PABHOBECHUS; 3aMKHYTOW (M30JMPOBAHHON) H HE3aMKHYTON
(OTKpBITOI) CUCTEMBI.
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4) Bropoii 3aK0OH TEPMOJIMHAMUKHU KaK IPHHIIMI BO3PACTAHUS SHTPOIMH B 3aMKHYTBIX CHCTE-
Max.

5) DHTponus Kak GU3HYECKUI UHIUKATOP HAPABICHHOCTH BPEMEHH.

6) OOparumble 1 HEOOpPATUMBIC MPOIECChl. DHTPOIUS KaK u3MepsiemMas pusndeckasi BeIMunHa
(mpuBeleHHAas TEIUIOTA) IPU TEIJI00OMEHEe MeXAy TeramMu. BTopol 3akOH TepMOJMHAMUKU Kak
NPUHIUI HAIIPABJICHHOCTH TEIJI000MeHa (OT TOPSYEro K XOIOAHOMY).

7) DHTpONHs KaK Mepa MOJIEKYJsipHOro Oecriopsiika. CTaTuCTHYecKast IPUPOAa BTOPOro Hava-
Ja TEPMOJIMHAMHUKH.

8) DHTpoIHUsA OTKPHITON cUCTeMbl. TepMOAMHAMUKA KU3HU. TepMoauHaMUKa 3eMIIM KakK OT-
KPBITOM CHCTEMBI.

Tema 4.5. 3aK0OHOMEpPHOCTH CAMOOPTAHU3ALMH

1) Cunepretuka — Hayka O camMoopraHu3anuu Matepuu. CaMoopraHuszaius B MPUPOIHBIX U
colyanbHbIX cucreMax. [IpuMepsl caMoopranu3anuy B IPOCTEUIINX CUCTEMAX.

2) CamoopraHu3aiiys — IpoIecC YIOPsAA0UCHHS B OTKPHITONH CHCTEME 33 CUET COIJIaCOBAHHOIO
B3aUMOJICVCTBUS MHOKECTBA JIEMEHTOB, COCTABIIAIOIIMX 3Ty CUCTEMY. XAPAKTEPUCTUKU CUCTEMBI
U Tpoliecca.

3) HeoOxomumble YCIIOBHSI CaMOOPTraHU3aIiK: HEPAaBHOBECHOCTh M HEJIMHEHHOCTH. [ToporoBbIit
xapakTep (BHE3AaMHOCTh) camoopraHuzanuu. Touka Oudypkanud Kak MOMEHT KpH3UCa, MOTepU
YCTOMYUBOCTH.

4) Poct ¢uykryanuii BOIM3M TOUKK OUdypKaIuu.

5) [NoHMXeHHE SHTPOIUHN CHCTEMbI TP CaMOOpraHu3alu. [1OBBIIICHHE YHTPOIUH OKPYXKa-
IOLLEH Cpe/ibl IPU CaMOOPTIaHU3aLUH.

Paznesa 5. 9BOJIIOHMOHHOE ECTECTBO3HAHUE

Tema 5.1. KocmoJiorusi — Hayka o0 cTpoeHHH M 3BoJI0n UM Beenennoi

1) OnHOPOAHOCTh M M30TPOITHOCTh BeeneHHO# B Oonbiux Maciitabax. XMMHUYECKUH COCTaB
BcenenHoi.

2) Monenu 6ecKOHEUHOM B IPOCTPAHCTBE CTAllMOHAPHOM BeeneHHoil.

3) dunamuueckas Moaenb BeenenHoit @puamana.

4) Pacuimpenne Bcenennoir u 3akon Xa06ma. KocMmonorndeckass MoJelb HECTallMOHAPHON
Bcenennoit DitHirelina-Opuamana.

5) Paznuunble crieHapuu pa3BUTUS BeelleHHOM: OTKpBITast, MyJIbCUPYIOIIAsl U 3aKpbITasi MOIe-
au sBosroruu. [Tpobnema u3mepenus cpenneit miotHocTy Beenennoil.

6) Teopus bosabmoro B3peiea (I'. 'amoB).

Tema 5.2. Kocmoronus. I'eostornueckast 7BoII0Ius

1) KocMoroHust — pasjen acTpOHOMHUH, U3YUArONIUil MPOUCXOXKICHUE W Pa3BUTHE KOCMUYE-
CKHUX TCJI U UX CUCTCM.

2) Jlnarpamma ['eprimmpyHra-Paccena — MoJieNb 3BOJIOIMY 3BE3/bI B 3aBUCUMOCTH OT €€ Mac-
CBI. DTanbl 00pa30BaHUs 3BE3/IbI. DTAIbI SBOJIOINUN 3BE3]T ITPH Pa3HBIX Maccax.

3) 'unore3sl 0 npoucxoxacHun CoJHIIA U TUTIAHET.

4) Mogens BHyTpenHero ctpoeaus Counnia. ColHeYHas ak THBHOCTD, H3TyUYEHHUE.

5) IMnanera 3emis, ee hopmMa, XUMHUECKUI COCTaB, BHYTPEHHUE O0OJIOYKH 3EMIIU U METOJIbI
WCCJIEIOBAHUS €€ TITyOuH.

Tema 5.3. buosoruyeckuii 3BOJIIOIHOHU3M

1) DBotorus U ee aTpuOyThI: CAMOIPOU3BOJILHOCTh, HEOOPATUMOCTh, HAITPABJICHHOCTb.

2) Buonoruueckasi 3BONIONKS — €CTECTBEHHBIM MPOIECC Pa3BUTHS JKUBOW MPHPOJBI, COMPO-
BOXKJIAIOIIUICS M3MEHEHUEM TE€HETHYEeCKOr0 COCTaBa MOMyMsui, (GOpMUpPOBAHHEM aJamTalui,
BH1000pa30BaHUEM M BRIMHUPAHHEM BHOB, MPEOOPA30BAHNEM IKOCUCTEM U OHOChEphI B II€TIOM.

3) DBouoIIMOHHAs KOHIIENIHs JlaMapka U € OCHOBHBIC TOJIOKCHUS:

— nJes U3MEHSAEMOCTH BUJIOB;

— MPOLIECC CaMO3aAPOKACHUS )KU3HU MPOJOJKAETCS ITOCTOSHHO;

— Y BCEX OPraHU3MOB CYLIECTBYET CTPEMIICHUE K COBEPLICHCTBOBAHUIO;
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— 3aKOH YIPaXXHEHUS U HE YIPaKHEHHsI OpPraHoB (€CJIM OpraH HY»K€H, TO 3TO BEJET K €ro Aajb-
HeHIeMy pa3BUTHIO, HET — K JIeTPaJalliu;

— IIepBble OPraHU3MBbl IPOU3OIUIA U3 HEOPraHUUYECKOW IPUPOIBI;

— CBSI3b HBOJIIOIIMU XKHUBBIX OPIaHU3MOB C U3MEHEHUSAMH YCIIOBHUI OKpYKaoLIEei cpeibl;

— HacJeIoBaHKue OJaronpUATHBIX IPU3HAKOB.

4) Teopus sBomtounu Y. JlapBuHa, OCHOBHBIE MTOJIOKEHHUSL:

— BCE BU/IbI )KUBBIX CYIIECTB, HACEISIOMUX 3EMJI0, HUKOTJa He ObUIM KEM-TO CO3/aHbI,

— BO3HUKHYB €CTECTBEHHBIM ITyT€M, OpraHU4YecKre (pOpMbI MEICHHO M TIOCTETIEHHO Mpeodpa-
30BBIBAJIMCH U COBEPIICHCTBOBAIMCH B COOTBETCTBUHU C OKPY)KAIOLIUMH YCIOBHSIMU;

— B OCHOBE NpeoOpa3oBaHMs BHJOB B IPUPOJAE JIekKAT TAaKUE CBOWCTBA OPraHU3MOB, KAk
HACJIEICTBEHHOCTh M U3MEHYHUBOCTD, @ TAK)KE TIOCTOSHHO MPOUCXOSAIINN B IPUPOJE ECTECTBEHHBIN
0TOOp, KOTOPBIN OCYILECTBIIAETCS YEpe3 CI0KHOE B3aUMOICHCTBHE OPraHU3MOB APYT C IPYIOM U €
(akTOpamMu HEKUBOH MPUPOJIBI — TPOUCXOTUT OOpHOa 3a CyIIECTBOBAHUE;

— pe3yJIbTaT 3BOJIOLUHN — IIPUCIIOCOOJEHHOCTh OPraHU3MOB K YCIOBUAM UX OOMTAHUS U MHO-
rooOpasust BUJI0B B IPUPOJIE.

5) CuHTeTHYecKasi TEOpHsI IBOJIOIMUA — COBPEMEHHAsI IBOJIOLIMOHHAS TEOPHs, KOTOpast sSBIIs-
€TCsl CHHTE30M Pa3JIMYHBIX JUCLUIUIMH, IPEX/Ie BCero, TeHeTUKHU U JapBuHU3Ma. OCHOBHBIE MOJIO-
KCHHS:

— MaTepuasIoM JJIs BOJIIOLIMY CITy’KaT HaclleICTBEHHbIE U3MEHEHUS — MyTaliH;

— OCHOBHOM JIBIDKYIIUH (PaKTOpP — €CTECTBEHHBINM O0TOOpP HAa OCHOBE OOPHOBI 32 CYIIECTBOBAHUE;

— TOMYJISIIHST — HAMMEHBIIAs €IMHALIA BOJIOINY;

— SBOJIIOLIUMS HOCUT B OCHOBHOM JMBEPIEeHTHBIN XapakTep, T.e. OJWH TaKCOH MOXXET CTaTb
IPEIKOM HECKOJBKUX JOYEPHUX TAKCOHOB;

— DBOJIIOIMS HOCHT IOCTENICHHBIM M JUIMTENILHBIA XapaKkTep; BUA000pa30BaHUE KaK 3Tal 3BO-
JIOLMOHHOI'O Tpolecca MpeACTaBiIsieT co00M CMeHY OJHOM BPEMEHHOH MOMyJsluu 4eperoi mo-
CJICAYIOIINX BPEMEHHBIX TOIYJISIIHIA;

— BUJ] COCTOUT U3 MHOXKECTBA COMOJYMHEHHBIX, MOP(HOJIOTHUECKH, PU3NOTOIMYECKH, IKOJIOTH-
4eCKH, OMOXUMHUYECKH U TEHETHUUYECKH OTIUYHBIX, HO PEMPOAYKTUBHO HE M30JIMPOBAHHBIX €IMHUIL
— TIOABHUJIOB M TIOITYJISIIIHIA;

— BHJI CYILIECTBYET KaK LIEJIOe U HE 3aMKHYTO€ 00pa3oBaHUe; 1IeJOCTHOCTh BUA MOIEPKUBA-
€TCSI MHTPAlUsIMU 0CO0eH M3 OJJHOM TMOIYIISIIUN B IPYTYIO, IPU KOTOPBIX HAOJrOMaeTCsi OOMEH aj-
nensMu (TOTOK TEHOB);

— MaKpoO3BOJIIOIHS Ha 00Jiee BRICOKOM YPOBHE, YeM BHJI (PO, CEMEICTBO, OTPsAI, KJIacc U JIp.),
UJIET ITyTEM MUKPOIBOIIOIUH;

— m000ii peabHbI (a He COOPHBIN) TAKCOH UMEET MOHO(DHIIETHYECKOE TPOUCXOKICHHUE;

— DBOJIIONMS UMEET HEHANPaBJICHHBIH XapakTep, T.e. He UAET B HANPABICHUH KaKOH-INO0 KO-
HEYHOM LIEJIH.

Tema 5.4. I'eHeTHKA U YBOJTIOIHUS

1) I'eHeTHka — HayKa O 3aKOHOMEPHOCTSIX HACJIEJICTBEHHOCTH M M3MEHYHMBOCTH. ['€H — CTpyK-
TypHast ¥ (PYHKIIMOHAJIbHAsI €IMHUIA HACIEICTBEHHOCTH >KUBBIX OpraHm3MoB, ydactok /IHK, 3a-
JAIOTIIAN TTOCIIEI0BATEILHOCTE OMPEIEICHHOTO noaumnentuaa oo ¢pyaknuonamsHo PHK.

2) Annemu — paznuyHble GOPMBI OJHOTO M TOTO K€ I'€HA, PACIOJIOXKEHHBIE B OIMHAKOBBIX
y4acTKax (JOKycax) rOMOJIOTHYECKHMX XPOMOCOM U ONpEIENSIONINE allbTepHATUBHbIE BapUaHThHI
pa3BUTHS OJHOTO U TOTO K€ IPU3HAKA.

3) XpoMOCOMBI — HYKJICONPOTEHIHBIC CTPYKTYpPhI B SIpE IYKAPHOTHUYESCKOM KIIETKH, B KOTO-
PBIX cocpefoTo4YeHa 0obIlasi 4acTh HACIEACTBEHHONH MH(POPMALMU, U KOTOpHIE MpeIHa3HaueHbI
JUISL € XpaHeHUs!, pean3aly U nepegadn.

4) TloHsTHS TeHOMA, TEHOTHIIA U (PCHOTHIIA.

5) CBoiicTBa TeHETHYECKOro MaTtepuania. Buasl uameHunBocTd. MyrtareHHbie (akropsl. [Ipu-
YUHBI MyTaluui. Poibs MyTanuii B 3BOJIIOLIMOHHOM ITPOLIECCE.
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Paznen 6. BUOCOEPA U YEJIOBEK

Tema 6.1. IxocucTeMbl

1) Dkosorust — OMOJIOTHYECKass HayKa, KOTOpas UCCIEAYET CTPYKTYpYy U (DYHKIIHOHHUPOBAHHE
CHCTEM HAaJOPTaHU3MEHHOT'O YPOBHS (IIOMYJISAILUHU, COOOIIECTBA, SKOCHCTEMBI) B MPOCTPAHCTBE U
BPEMEHHU, B €CTECTBEHHBIX U M3MEHEHHBIX YEIIOBEKOM YCIIOBHUSX.

2) 'maBHas 3a/1a4a SKOJIOTUH — PACKPBITH OOIIME 3aKOHOMEPHOCTH OpPraHU3allMU JKU3HH U Ha
3TOH OCHOBE pa3paboTaTh NMPHUHLHUIIBI PALUOHAIBHOTO HCIOJIB30BAHUS MPUPOJHBIX PECYPCOB B
YCIIOBHSIX BCE BO3PACTAIOIICTO BIIMSHUS YeI0BeKa Ha Onocdepy.

3) IIpeameToM 3KOJIOTUH SBISIFOTCS. OMOJIOTUYECKUE CHCTEMBI OT OpraHu3Ma JI0 OHOChephl.

4) IoHsATHE SKOCUCTEMBL. DJIEMEHTHI dKOcucTeM (OMOTOI, OMOIIeH03). BroTHYeCcKast CTpyKTypa
HKOCUCTEM. BUBI IPUPOIHBIX 3KOCHUCTEM.

5) Iumiessie (TpoduyecKue) HEenu, MMPaMUIbl. DHEPreTUIECKUE MOTOKH B IKOCHCTEMAX.

6) Dxosornueckue GpakTopbl. PopMbl OMOTHUECKUX OTHOIICHHH.

7) Tlpenenst TonepanTHocTH. Cpea OOUTAaHUSI U KOJIOTHYESCKast HUIIIA.

Tema 6.2. Buocdepa

1) Buocepa — ob6oouka 3emMit, 3acelieHHAas )KUBBIMU OpraHU3MaMy U peoOpa3oBaHHas UM,
rIo0abHas YKOCHCTEMa 3eMITH.

2) BemiectBo: )1BOE, KOCHOE, OMoreHHOE. I coXxuMuueckre GyHKIMH BEIIECTBA:
ra3oBasi; KOHIICHTPAIMOHHAS; IECTPYKTUBHAS, CPe1000pa3yromias; SHepreTHIecKasl.

3) BuoreHHas MUTpaIys aTOMOB XHMUYECKUX DJICMEHTOB.

4) BausiHue KocMUYecKux GakTopoB Ha Orochepy.

Tema 6.3. UesnoBek B 6uocdepe

1) AHTpomnoreHe3 — 4acTh OMOJOTMYECKOW IBOJIONUHU, KOTOPask MPUBEa K MOSBICHHIO YeI0-
Beka pasymHoro (Homo sapiens), oTaenuBIiero ero oT mpoYyux rOMUHHI, YeTI0BEKOOOPa3HbIX 00e-
3bsIH M TUTALIEHTAPHBIX MIIEKOTMTAIOUINX, MTPOIECC HCTOPUKO-IBOIIONMOHHOTO (hOpMUpPOBaHUS (PH-
3U4YECKOI0 THIA YEJIOBEKA, IEPBOHAYAILHOTO PAa3BUTHSI €0 TPYAOBOM AEATEIBHOCTH, PEYH.

2) UzyueHneM aHTpOMOreHe3a 3aHMMAeTCs MHOXKECTBO HAYK: aHTPOIIOJIOTHS, MaJe0aHTPOIO-
JIOTHsl, TeHeTHKa, TMHIBUCTHKA.

3) DKOJIOTHYECKHil CTaTyC YeoBeKa.

4) Pacel u pacoreHe3. Bo3aMOXHbBIE ITyTH BOJIIOIMN YEIOBEKaA.

5) Posib conragbHbIX U OMOJIOTUYECKUX (HaKTOPOB.

Tema 6.4. 'no0anbHbII IKOTOTHUECKHIT KPU3HC

1) 3arpsi3HeHHE OKpYXKaIOIIei cpelbl (MHIPEAUCHTHOE, (PU3NYECKOE, IECTPYKTUBHOE).

2) Nuaukatopsl ro0albHOrO SKOJIOTHYECKOTO KpU3Hca:
NapHUKOBBIN 3()(PEKT; UCTOIIEHHE 030HOBOTO CIIOS; JIerpaslalisl JECHbIX, 3eMeIbHbBIX, BOJHBIX pe-
CYpCOB; CHH)KE€HHE OMOpa3HOOOpasusl.

3) Iousitue Hoocepsl Kak dTama pa3BUTUS OHOChEpsl MPH Pa3yMHOM PEryJIUPOBaHHU OTHO-
IIEHUH YeJIOBeKa U IPUPOIBL.

4) YcToiHunBOoe pa3BUTHE KaK KOMIIPOMHCC MEXIy CTPEMIICHHEM YellOBEYeCTBa Y/IOBIIETBO-
PATH CBOM MTOTPEOHOCTH M HEOOXOIMMOCTBIO COXpaHEeHHs Orocdephl i1t Oy yInuX MOKOJICHHH.

4.3. JlabopaTopHbIe padoThI

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO.
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4.4, IlpakTUyecKue 3aHITUHSA

— 111 O4HOM (POpMBI 00ydeHUs

Buo 3anamus ¢
No | Homep Odvem UHMEPAKMUBHOI,
n/n | pasoena Haumenosanue mem npakmuueckux 3anamuii (uac.) aKmMueHoll,
pucyuniu- UHHOBAUUOHHOU
Hot gopmax, (uac.)
1 1 DBOJIIONHS HAYYHOTO METO/Ia U €CTECTBEHHOHAYYHOU 4 B
KapTUHBI MUPA
2 2. [IpocTpaHcTBO, BpeMsi, CHMMETpUs 2 2
3 3 CTpyKTypHBIE YPOBHH U CUCTEMHAsI OpTraHU3aIlUs Ma- 4 B
TepUHn
4 4. [MTopsimox u Gecrops 0K B MPUPOIE 2 -
5 5. OBOIIOIUOHHOE €CTECTBO3HAHUE 4 4
6 6. buocdepa u uenosek 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 DBOJIOIUS HAYYHOTO METO/Ia ¥ KOHIICTIIIUU COBpe- 0.5 B
MEHHOT'0 €CTeCTBO3HAHUS
2 2. IIpocTpaHcTBO, BpEMsl, CHMMETPHS 1 1
3 3 CTpyKTypHBIEC YPOBHH U CUCTEMHAs OpraHU3aIns 0.5 B
MaTepuu
4 4, [Topsiox u OecopsIOK B IPUPOJE 1 1
5 5. DBOJIIOLIMOHHOE €CTECTBO3HAHNE 0,5 —
6 6. buocdepa u genorek 0,5 —
NUTOroO 4 2

4.5. KoHTpo/ibHbIe MEPONIPHUATHUS: KYPCOBO# NMPOEKT (KypcoBas padoTa), KOHTPOJIbHAasI
pabora, PI'P, pedepar

VueOHBIM

IJIAHOM HE MPEAYCMOTPEHO.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJIbBTATOB OCBOEHUSA JUCHUIIJINHBI

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. DBousrouus HAYYHOTO METOAA 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.

HEPEYEHb YYEBHO-METOJAMYECKOI'O OBECHEYEHUA 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 3JeMEHTapHbIX 4acTHil: ydebHoe 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: kype aeknuit / J.b. Kum, H.I1. Konosanos, /.. 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 OCHOBHOWM W JONOJHUTEJBHONH JIUTEPATYPBI,
HEOBXOJUMOM U151 OCBOEHUS JUCIHUATIIMHBI
Buo | Konuuecmeo | Obecne-
Ne Haumenoeanue uzoanun 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
CTBO3HaHUs: yueb. mocobue s By3oB/ T.S. y6uu- | II3,
meBa. — 8- u3j., crepeotun. — M.: Akanemus, 2008. — | CP
608 c.
2. Konuenmnumn coBpeMeHHOro ecrecTBo3HaHus: 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 ecrtecTBo3Ha- | JIKk, 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 ecrtecTBo- | JIK, 9 0,5
3HaHuA: y4eOHuk nans 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 mkoma, 2007. — | CP
327 c.
6. Cyxanos, A.Jl. Konnermuu 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» HEOBXOJUMBIX JJsI OCBOEHWUS
TV CIHUTIINHBI

1.DnexTpoHHBIN KaTanmor oubaunoreku bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?L NG=&C21COM=F&I21DBN=BOO
K&P21DBN=BOOK&S21CNR=&Z21ID~=.

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

3. DNeKTpOHHO-O0MOINOTEUHAsI CUCTEMa «Y HUBEpCUTETCKass OubianoTeka online»
http://biblioclub.ru .

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

5. Uudopmanmonnas cucrema "EnmHoe OKHO nocTyna K o0pa3oBaTelbHbIM 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 3nekTpoHHas oubnmmoreka 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

Jeonioyun HAYUHO20 MEMOOA U eCHECMBEHHONAYYHON KAPMUHbL MUPA

ﬂ CJIb 3aHATHA:

1) ysICHUTH 3HAUCHHE METO/Ia HAyYHOTO MO3HAHWS, KaK COBOKYITHOCTH MPHUEMOB U ONEpAIHii
TEOPETUYECKOr0 U MPAKTUYECKOTO TO3HAHUS AEUCTBUTEIBHOCTH; PACCMOTPETh HAa PUMEPAX METO-
JIbl HAYYHOTO MO3HAHUS, KPUTEPUU HAYYHOTO 3HaHMA, GYHKLIUU HAyKH, a TaKXKe MPUHLMUIBI BEpH-
¢ukanuu u panbcupukannuy, 4ToObl CTYIEHTHl MOTJIM OPUEHTUPOBATHCS B IMOTOKE MH(OpMaLUU U
OTJIIMYAJIN HAYYHYIO HH()OPMAIUIO OT JIXKEHAYyYHOMH;

2) 0Ka3aTh, YTO €CTECTBO3HAHUE — YACTh KYJIbTYPBI U SBJSICTCS HE TOJIBKO MAaTEPHATBHOM, HO
U ee JyXOBHOH COCTaBIISAIONIEH, 6€3 KOTOPO HEBO3MOKHO Pa3BUTHE LIUBUIU3AIIH.

PaccMmarpuBaeMsble BOTIpOCH! (IPUMEPHBIH IIJIAH 3aHATHSA):

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

2. 'mnore3a u Hay4Has Teopus, OTIM4Hi. KpuTepuu HaydHOTO 3HAHHS: OOBEKTHBHOCTbH, JOCTO-
BEPHOCTh, TOYHOCTD, CHCTEMHOCTb.

3. Meronbl Hay9HOTO MMO3HAHUS: HAOIIOJCHNE, SKCIIEPUMEHT, H3MEepEeHHe, a0CTparupoBaHue, ujie-
anuzanus, popManuzanus, HHIYKIUS U IeAYKLUs, aHAIU3 U CUHTE3, MOJICTUPOBaHHUE.

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

5. Ilonsitue Hayku, kiaccupuKkanys HayK (€CTECTBEHHbIE, OOIIECTBEHHbIE U I'yMaHUTApHbIE, TEX-
HUYECKHUE U Jp.). PaccMoTpeTs nmpumMepsl.

6. CBs3p HayKH C KYJIBTYpOW, POJIb €CTECTBO3HAHUS B KYJIbTYype; MHTETpanus Hayk. MaTeMaTuka
KaK sI3bIK €CTEeCTBO3HaHUsA. [IBe KyJbTypbl (€CTECTBEHHOHAy4YHas W T'yMaHMTapHas) U CBS3b
MEX1y HUMH.

Ilops1oK BBINIOJIHEHN:

1. YcTHBIC TOKIIABI 10 TEME TPAKTUYECKOTO 3aHATHS.
2. Ilpe3eHTannu 1Mo TeMe MPAKTHUECKOTO 3aHSTHS.
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3. Bormpock 1o mpe3eHTanusaM U J0KIa1am.

4. YcrHas Oecea Mo TeMe MPaKTUIECKOTO 3aHATUS: 00CYKIEHUE NOKIAI0B, IPEe3CHTALNN, Pa3doop
HE YCBOGHHOT'O MaTepuala 1o TeMe 3aHsTHS.

5. YcTHBIH onpoc 00ydaromuxcst Mo TeMe 3aHSTHSL.

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

3agadue Ui cCaMOCTOSTEIBHON pabOThI:

1. IlpopaboTtaTh pekOMeHAyeMble HICTOYHUKH, OCHOBHYIO U JIOTIOJHUTENbHYIO JINTEPATYPY IO 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.

PekoMeHanmm 1o NoAroToBKe K IPaKTHUSCKOMY 3aHSITHIO:

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 CYTh UCCIIEyeMON TEMbI, TPAKTUYECKH HE UCIIONb3YS
TEKCTOBBIM MaTepHall.

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

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

KoHTpoiIbHBIE BOIPOCHI JUISL CAMOIIPOBEPKH

1. Jlaiitre ompeneneHue MeToJa HAy4yHOTO Mo3HaHUs. Kakue BaM W3BECTHBI YPOBHM U METOJIbI
Hay4HOI'O [TO3HAHUS, TaUTE UM KPATKYI0 XapaKTEPUCTHUKY.

B uem pazHuIia Mex1y TUIOTE30M U Hay4dHOU Teopuen? [laiiTe onpeneneHne 3TUM MOHATHSIM.
HaszoBure kpuTeprun Hay4YHOIO 3HaHUS U KPATKO OXapaKTEPUZYNUTE 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 gucrumnianHapHasi CTpyKTypa HaAyKu?

[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 (HDI/IMCDHLII\/'I IJ1aH SaHHTI/I}I)I

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

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

3. IlpoctpancTBo M BpeMsi ApucroTens (IIPOCTPAHCTBO KAaK KaTeropusi MecTa, BpeMs Kak Mmepa
JBYDKEHUS ). AOCOJIIOTHOE M OTHOCUTEIBHOE MPOCTPAHCTBO U BpeMs HproToHa.

4. TIpuHIMI OTHOCUTENBHOCTHU U npeodpa3zoBanus ["amunes. CrnexctBus npeodpazoBanuii ["anues.
[IpuHIIMTT OTHOCUTENBLHOCTH DUHILITEHHA.

5. IpocrpanctBo u Bpems B CTO. CneactBusa 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, TPABUTAIMOHHON U UHEPT-
HOHM Macc.

Omnupuueckue aqokazarenbcrsa OTO.

Ilops10K BEITOJHSHUS

1.
2
3.
4

5.

YcTHBIE AOKJIAAbI IIO TEME IIPAaKTHYECKOI'O 3aHATHUAA.

. IIpe3enTannu 1o TeMe NpPakTUUECKOI0 3aHATHUS.

BOHpOCBI I10 IMPE3CHTAIUAM U JOKJIadaM.

. YcTHas Oecea 1o TeMe MPaKTHYECKOTo 3aHATH: 00CYKICHUE JOKIaI0B, IPE3CHTALNH, pa30op

HE YCBOEHHOT'O0 MaTepHasa o TeMe 3aHsATHSI.
YCTHBIN OMPOC 00YJAFOIIUXCS IO TEME 3aHSATHSL.

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

3agadue Ui cCaMOCTOSTEIbHON pabOThI:

1.

2.
3.

[TpopabGoTath peKOMEHyeMble UCTOYHUKH, OCHOBHYIO M JOMOJIHUTEIBHYIO IUTEPATYPY O 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.

PexoMeHnganmy no NoAroTOBKE K MPAKTHYECKOMY 3aHSATHIO:

1.

W3yunTh JEKIMOHHBIM MaTepuai M0 JaHHOW TeME, MCHOJb3ysl B OCHOBHOM ydeOHOE mocobOue
«Mexanuka. Kypc nekunii. Hacte 1 u Yacts 2», aBropsl Kum /1., Jleut .M., Maxpo N.I'. —
bpl'V, 2017.
[ToAroToBUTH KpaTKui, HO JOCTATOYHO IOJHO PACKPBIBAIOMIMM CYTh HCCIEAYEeMOMl TeMbl H0-
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 COXPAHEHUS B MPUPOJE U UCMOIB30BaHUE UX B T€X-
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.

. JlaiiTe NOHATHE CUMMETPHUH B €CTECTBO3HAHNUU. BHUibl cuMMeTpuil.
. IlosicHUTE Takue NMOHATHSA KaK OAHOPOJHOCTH U HM30TPOIHOCTH IIPOCTPAHCTBA, OJHOPOJHOCTH

BpeMeHU. JlaiiTe MOHATHE aHU30TPOIINY, UHBAPUAHTHOCTH. [IpuBennuTe npumepsl.
[TpuBenute ynpoieHHyI0 GOopMyTUpOBKY Teopembl Hetep.
Kak ¢ pa3BuTHEeM eCTECTBO3HAHMS M3MEHSJIMCH MPEJCTABICHUS O MPOCTPAHCTBE U BPEMEHU
(Apucrorens, HproTOH, DUHIITEIH).
HazoBute coxpanstoniyecs: BenuunHbl. Kak cBs3aHbl 3aKOHBI COXPAHEHUsI UMIYJIbCa, MOMEHTA
MMITYJIbCa U SHEPTUH C IPOCTPAHCTBOM U BpEMEHEM?
Jaiite onpenenenre uMmysiabca U cHOpMYITHPYITE 3aKOH COXPAHESHHS UMITYJIbCA.
[TosscHUTE TOHATHE YHEPTUH U €€ CMBICII.
CdopmynupyiiTe 3aKOH COXpaHEHHUS MEXaHMYEeCKOW SHepruu. PaccMoTpuTe 4YacTHBIE Clydau
3aKOHA COXPaHEHUS] MEXaHUYECKON YHEPTHH.
[IpuBenuTe npuMepsl MPUMEHEHUS 3aKOHOB COXPaHEHUSI UMITYJIbCa U SHEPTHUHU.
B dyem cocrout npuHIMn oTHOCUTENbHOCTH ["anmnes? Kakue BeTMUYUHBI SBIISIIOTCS MHBApUAHT-
HBIMHU K TpeoOpazoBanusiM ["anumes?
Chopmymupyiite moctynatel CTO. B ueM oTiiMune MPUHIIMIIOB OTHOCUTENBLHOCTH [ anmumes u
OiHITeHA?
ITepeuncnure u nosicaute caeacteust CTO.
Kaxoe nonsitue nexxut B ocnoe OTO? Onumnre ocHoBHBIE aen OTO u nepeurcaute Kcre-
pumMmeHTanbHble ToaTBepxaeHus OTO.
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IIpakTH4yeckoe 3ausiTue No 3

Cmpykmypuble YPOBHU U CUCHEMHAA Oop2anu3auua 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 OpraHu3anuu matepun. Kpurepuu genenus 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.

Opranm3anys MaTepun Ha Gu3ndeckoM ypoBHe. DyHIaMEHTANIbHBIE U 3JIEMEHTAPHBIC YaCTHUIIbI
MaTtepuu, ux kinaccupukanus. IlepeHocunkn ¢GyHIaMEHTATBHBIX B3auMojeicTBuid. [Tonarus
(bU3UIECKOTO TOJIA U (PU3NYECKOTO BaKyyMa

Opranuzanys MaTepuu Ha XUMUYECKOM ypOBHE. ATOM, MOJICKYJIa, XUMUYECKUN AJIeMEeHT. 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.

OcoOeHHocTH OMOJIOTUYECKOTO YPOBHSI OpraHU3allid MaTEepHH: CUCTEMHOCTh KUBOTO, Uepap-
XUYECKas OpraHu3alus U XUMAYECKUM COCTaB KUBOT0; aCUMMETPUYHOCTD (XUPAIBHOCTH) MO-
JIeKyJ )KUBOT0, OTJIMYHE )KUBOW MAaT€pUU OT HEKUBOMU.

MosnekynspHbIe OCHOBBI KU3HH: MOJUIENTHIBI KaK MPEIIICCTBEHHUKN OEIKOB; OCJIKU 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 ocHOBaHuUs, KOM-
MJIEMEHTAPHOCTh, PYHKITUU HYKJICMHOBBIX KUCIIOT; TEHETUUECKHI KO/ U €0 CBOMCTBA.

Ilops 10K BBIMIOJHEHNUS:

1.
2.
3.
4.

5.

Y cTHEIC 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 MPAKTUYCCKOI'O 3aHATHA: O6CY)KI[CHI/IG A0KJIaa0B, 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.

[TpopabGoTath peKOMEHyeMble UCTOYHUKH, OCHOBHYIO H JOMOJIHUTEIBHYIO IUTEPATYPY O U3Y-
4aeMOMY BOIIPOCY C IETBI0 YIIyOJICHUS, CHCTEeMAaTH3aIlMU U PACIIUPEHUS TTOTYYECHHBIX 3HAHUH.
[ToaroToBka K 10KJIagaM U IPE3EHTALMU IO TEME MPAKTUYECKOTO 3aHSTHSL.

OTBETUTH HA KOHTPOJIHHBIC BOMIPOCHI ISl CAMOIIPOBEPKHU.

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 CBOMMHU CJIOBAMHU H3JIOKHUTH CYyTh MCCIELYEMOIO BONPOCA, IMTPAKTUYECKH HE HC-
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 BBIIEIAIOTCS COBPEMEHHBIM ecTecTBO3HaHueM? Ha oc-
HOBAHUU KaKUX MPU3HAKOB (POPMHUPYIOTCS 3TH YPOBHU?

20



[TosicHuTe B 4eM CyTh IIEJIOCTHOCTH M CUCTEMHOCTH IIPUPOJIbI, €€ HePAPXUYHOCTH?

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

OOBbsCHUTE OHATHE «YACTHUIIBI — IEPEHOCUNKHU (HYHIAMEHTATBHBIX B3aUMOIACHCTBUI.

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 Aapa. YTo npeAcTaBisioT co0o0il sinepHble CHIIbI?

UYro Takoe MosieKyia, MakpomodeKkya? JlaiiTe NOHATHE XMMUUYECKOTO 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 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 (hyHKIIMM HYKJICHHOBBIX KHUCIIOT 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 HEOJHO3HAUYHOCTH ITOBE-
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, MPUHIINI TOMOTHUTEILHOCTH M IPUHIIMI BO3pAcTaHHs YHTPOIINU

PaccMmarpuBaeMbie BOTIPOCHI (IPUMEPHBIH IIJIAH 3aHATHA):

1. MexaHnnyeckuil 1eTepMUHI3M. Xa0THYECKOE MMOBEICHUE TUHAMUYECKHX CHUCTEM.

2. ®opmynupoBKa MexaHHIecKoro nerepmuan3Ma Jlammaca. [Torstue TpaekTopuu, coctostHus Hu-
3U4ECKOM CUCTEMBI.

3. YcroitunBoe u HeycToUMBOE ABIKeHHE. JJnHammuueckuit xaoc. [Ipumepsl cucteM ¢ AMHaMUYE-
cKuM xaocoM. OTimune xaoca ot 6ecropsiika.

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

5. KopmyckynsapHO-BOIHOBOH Ayanu3M: KBaHTOBbIE M BOJHOBBIE CBOICTBAa CBETa M YaCTHI] Bellle-
CTBa.

6. [Mpuanun gonmoHUTETPHOCTH. COOTHOIIICHHE HeonpeaeneHHocTel [ elizenoepra.

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

8. IloHsATHE PHTPONIUU. DHTPOMHS KaK
— (hu3nyUecKknii 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 camoopranu3aiy B MpOCTEHIINX CUCTe-
Max. HeoOxonmMeble yciioBusi caMOOpraHU3aluu.

ITops 10K BBITIOJIHEHNUS:

1. VcTHBIC TOKIAIBI 10 TEME MPAKTUISCKOTO 3aHSTHS.
2. Ilpe3eHTanuu 1Mo TeMe MPaKTHUYECKOTO 3aHSTHS.
3. Bormpock 1o mpe3eHTausam 1 J0KIa1am.
4. YcrHas Oecea Mo TeMe MPaKTUIECKOT0 3aHATUS: 00CYKIEHUE NOKIAI0B, IPe3eHTAIHA, 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 HICTOYHUKH, OCHOBHYIO U JIOMIOJHUTENbHYIO JIMTEPATYPY 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 JUISI CAMOIIPOBEPKH.

PekoMeHIanmm 1mo NoAroToBKe K IPakTHIESCKOMY 3aHATHIO:

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 IMOJIHO PACKPBIBAIOIIMKA CYyTh HCCIEAYEMOM TEeMBI 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 autepatrypa 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 TMHAMHYECKHE U CTATUCTHYECKIE 3aKOHOMEPHOCTHU B TIpUpojie?
Urto takoe (uykryarus?

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. ChopmymupyiiTe MPUHIIKIT JOTOTHATESIFHOCTH, IIPUMEHSIEMBII B KBAHTOBON MEXaHHUKE.

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 SHTPOIMH KaK Mephl YIOPsI0ueHHOCTH. KakoB cTaTHCTHYECKUHA 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? HazoBuTE HEOOXOIUMBIEC YCIOBUS CAMOOPTaHU3AIIUU CUCTEMBI.
11. KakoBa poJib caMOOpraHu3aIuy B pa3BUTHH MPOIECCOB B IPUPOIE?

IIpakTuyeckoe 3ausaTue Ne 5 (yacrtp 1)

380]11014”0HHO€ ecmecmeo3nanue

ﬂ CJIb 3aHATHA:

HSy‘II/ITB CTPOCHUEC U IBOJIIOIUIO BC@J’I@HHOﬁ, MMPOUCXOKACHUE U PA3SBUTUC KOCMHUUYCCKUX TEJI U
HnX CUCTCM.

PaccMaTpurBaeMbie BOIPOCHI (HDHMCDHLIﬁ J1aH SaHHTI/IH)I

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

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

1 Beenennoit. Oddexrsr OTO B Maciitabax Beenennoii.

3. Pacmmpenne Bceenennoii u 3akon Xab06ma. Kocmonmorndeckas MoJienb HecTallmoHapHOW BceeneH-

HOI DiHIITeHA-PpuaMaHa.

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

JAPTHOM MOJENH.

5. KocMoronus — pa3aen acTpOHOMHH, H3YYaIOIIUN TPOUCXOKICHNUE U Pa3BUTHE KOCMUYECKUX TEJ 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
aKTUBHOCTHM M MX BO3MOJKHBIC ITPUYHHBI; COJIHEUHBIN BETEP; MAarHUTHOE II0JIE U OLIEHKA BO3pacTa
ComnHua.

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-
4eCcKOe 110JIe 3eMJIU, 3JIEKTPOMAarHUTHBIE BPAIIEHUs B siIpe 3€MJIM U IIPOLECCHl HA MIOBEPXHOCTH;
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. [IpoXoKaeHne COIIHEYHOTO CBETa Yepes
aTMocdepy; 030HOBBIH CJION W IPUYMHBI €r0 u3MeHeHus. Kimmmar 3emun.

[lops10K BEITIOJHEHUS

1.
2
3.
4

5.

YcTHBIE AOKJIaAbI IIO TEME IIPAaKTHYECKOI'O 3aHATHUA.

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

BOHpOCH I10 IMPE3CHTAIUAM U JOKJIadaM.

. YcTHas Oecea 1o TeMe MPaKTHYECKOTo 3aHATHS: 00CYKACHUE TOKIIAI0B, PE3eHTAIH, pa30op

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 U JOMOJHUTEIBHYIO JIUTEPATYPY 0 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 CAMOIIPOBEPKH.

PGKOMGHI[aIII/II/I 110 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 CJIOBAMM H3JIOKHUTH CYTh HCCIIEYEMOIO BOIIPOCA, IPAKTUYECKH HE HC-
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 BeeneHHoit?

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 Hamero ConHia? ero XMuMU4ecKuil COCTaB B HACTOSIIIEe BpeMsi?
Ha3oBute 1 naiite KpaTKyro XapakTEPUCTHKY TMIIOTE3aM O MPOUCXOKICHNN HAllled COJTHEYHON
CUCTEMBI.

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

IIpakTnyeckoe 3ansaTHe Ne 6 (4actsp 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 3BOJIOLHS, aTPUOYTHI: CAMOIPOU3BOIBHOCTH, HEOOPATUMOCTD, HAPABIECHHOCTbD.

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

3. Cunrerndeckas teopust dBororuu (CTD) — coBpeMeHHast YBOJIIOIMOHHAS TEOPUS — CHHTE3 pa3-
JUYHBIX AUCLUIUIMH, IPEXKAE BCEr0, TEHETUKHU U AapBHUHU3MA. OcHOBHBIE nonoxeHus CTO.

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 1OKIabI 10 TEME MPAKTUYECKOTO 3aHSTHS.

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. YcTHBIH onpoc 00ydaromuXCs Mo TeME 3aHATHS.

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 LIEJbIO YTIyOJIeHHs], CUCTEMATU3alMH U PAaCIIUPEHUs OJIYyUESHHBIX 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 JOCTATOYHO IIOJIHO PACKPBHIBAIOIIMA CYTh HCCIETYEMOW 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 Ne 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 nooxkeHus CTD.
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 HIKOCUCTEM: OMOTHYECKHE U a0uoTudeckue (akToOpbl, aHTPOIIOTEHHbIE

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

5. buocdepa, cTpykTypa; BEmecTBo: )XHUBOE, OMOTEHHOE, OMOKOCHOE, KOCHOE, KocMH4Yeckoe. BiusiHue
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 pazymHoro (HOMO sapiens), oTaenuBIIerocs OT MPOYHX TOMUHH, YEIIOBEKO-
00pa3HbIX 00€3bsIH U IUIALIEHTAPHBIX MJIEKOMHUTAIOIINX, POLIECC UCTOPHUKO-3BOIIOIMOHHOTO (op-
MHUPOBaHHUSA (PU3MUECKOTO TUIIA YEJIOBEKA, MEPBOHAYAIBHOTO PAa3BUTHUS €r0 TPYIOBOU JESTEIbHO-
CTH U PEUHU.

8. IIpumater — AnTponouasl — 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. Bo3MoHBIE TIyTH 3BOJIOIHMH YesOBeKa. Poib conuanbHbIX 1 OMOJOTHYECKUX SBOJIIOLMOHHBIX
(hakTOpOB.

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

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

BOTO CJIOS, JIETpalaliis JIECHBIX, 3¢MEIIbHBIX, BOJHBIX PECYPCOB, CHUKEHHE OMOopazHo00pasusl.

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 COXpaHEeHHS Onocdephl Tt OyIYIIUX TTOKOJICHHH.

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, CUCTEMATU3ALMH U PACILIMPEHUS [TOJIyYEHHbIX 3HaHUH.

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

3. OTBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI JUISI CAMOIIPOBEPKH.

PekoMeHIaIum 1o NOAr0TOBKE K IPAKTHYSCKOMY 3aHITHIO:

1. V3yunTh JNEKIMOHHBIA MaTepHall MO JTaHHOM TeMe, UCHOJb3Ys JOMOIHUTEIbHO METOJUYECKUE
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 IOJIHO PACKPBIBAIOIIUI CYTh HCCIETyeMOH TeMBbl 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
HononuurensHas auteparypa Ne 3, No 4, No 5 No 6

KOHTDOJ’ILHBIG 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? [loscHuTEe posib IPOAYIIEHTOB, KOHCYMEHTOB U PEAYIIEHTOB 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.

Jaiite onpeneneHne 3K0JI0rnYE€CKON HULLU.

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 pazHooOpasue U yCTOMUUBOCTh B 9KOJIOTHYECKON crcTeme?

N

©oo~No O
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10. MEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJb3YEMBIX ITPUA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA 1O JNCHUIIJIMHE

WNudopmannonno-koMmmynukatuBasie TexHogoruu (MKT) ucnons3yrorest, as:
— noJiydeHus: HHGOpPMalLlMU IPU MOATOTOBKE K 3aHSITHSIM,
— CO3JaHMsI IPE3EHTAI[MOHHOTO COITPOBOXKICHUS IPAKTUUECKUX 3aHATUH;
— paboTHI B JIEKTPOHHON HHPOPMAITMOHHOU cpejie.
CrangapTHOe JTUIIEH3MOHHOE MporpaMMHoe o0ecrieyeHue:
Microsoft Imagine Premium: Microsoft Windows Professional 7;
Microsoft Office 2007 Russian Academic OPEN No Level;

AunTHBHpYCHOE ITporpammuoe obecnicuenune Kaspersky Security;
Adobe Reader.

11. ONMCAHME MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOIUMOM
JJIs1 OCYIIECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIUIIVIMHE

Buo Haumenosanue Ilepeuensv ocnosnozo o6opy- Ne I3
3aHaAmMUSA ayoumopuu dosanus
1 3 4 5
Tk JlexumonHast / ceMuHap- VueGHas MeGeln —
CKasi ayIUTOpHUsI
m3 JlexumonHast / ceMuHap- Hoyt6yx hp, I13 NeNe 17
CKas ayquTOpUsI BuneonpoexTtop Acer
VYuebnas mebenn, 10-ITK
15-2500/H67/4Gb (Mmonu-
CpP UYuranpHsiii 3a7 Nel top TFT19 Samsung); -
npuntep HP LaserJet
P2055D
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OOHJA ONEHOYHBIX CPEACTB AJId ITPOBEJAEHU A

IIpunoxenne 1

MNPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOIUXCA IO JUCIHUILINHE

1. Onucanue GpoHIa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne kom-
neTeH- Jaement Paznen Tema DOC
- KOMIIeTeHIIUH
OIIK-4 | cnocobHOCTh  Hc- | 1. Dromonus | 1.1. Hayunsriid meTos BOITPOCHI K
[I0JIb30BaTh  3aKO0- | HAYYHOTO Me- 3agery Ne 1.1
Hbl U METOABl Ma- | TOJa U ecTe- 1.2. T'ymanurapHas u ecTe- | BOIPOCHI K
TEMAaTUKH,  €CTC- | CTBEHHOHAy4Y- | CTBEHHOHAY4Has KyJIbTypa 3agery Ne 1.2
CTBEHHBIX, TyMa- | HOH KapTHHBI
HUTapHbIX M 9KO- | Mupa
HOMHUYCCKHUX HayK 2. Tlpoctpan- 2.1. IlpuHIUIIBI CUMMETPHH, 3a- BOIIPOCHI K
npu pemenuu | BpEMS, KOHBI COXpaHEHHs 3agery Ne 2.1
npogeccHoHalb- MM etpus 2.2. DBOJIONUSA TPEICTABIECHU N BOTIPOCHI K
HBIX 3a/1a1 O IIPOCTPAHCTBE U BPEMEHHU 3auery Ne 2.2
2.3. DieMeHTHI CTIenuaIbHOM BOIPOCHI K
CHOCOBHOCTS  pe- TEOPUH OTHOCUTEIBHOCTHU U €€ sauery Ne 2.3
ONIK-7 | mate crammapTHBIE CACACTBA
samaun  IpodeccH- 2.4, O0mas Teopust OTHOCH- BOIIPOCHI K
OHATBHO esi- tenbHOcTH (OTO). DOMnupuye- 3auety Ne 2.4
TeIBHOCTH HA OC- ckue ngokaszarenbcrsa OTO
Hose muopmau- | 3. CrpykTyp- 3.1. Mukpo-, Makpo- U Meramu- BOTIPOCHI K
OHHOM M OHOIMO- | HBIC YPOBHU U Dbl sadery Ne 3.1
rpadyaeckoit CHCTeMHAs O- 3.2. B3avI/1M0<:B${31) CTPYKTYPHBIX BOIIPOCHI K
KyJBTYpBI C TIPH- | ranusamus ma- | YPOBHEH OPraHH3AUiN MaTepU | 3auery Ne 3.2
MeneHueM uH(OP- | Tepun 3.3. Opranuzanus MaTepuy Ha BOTIPOCHI K
MAIIHOHHO- (bU3M4IEeCKOM YypOBHE 3ayery Ne 3.3
KOMMYHHKALHOH- 3.4. Opranuzanus MaTepuy Ha BOIIPOCHI K
HEIX TEXHOIOrUH M XMMHUYECKOM YPOBHE 3agety Ne 3.4
C y4eTOM OCHOB- 3.5. Ocobennoctu Gnonoruye- BOTIPOCHI K
HBIX  TpeGOBaHMiIt CKOTO YPOBHsI OpraHu3anuu Ma- | 3audery Ne 3.5
MH(POPMALOHHOI Tepun _
6e30MacCHOCTH 4. TlopsnoK u 4.1. MexaHu4ecKkuil 1eTepMu- BOITPOCHI K
GeCTIOpsIOK B HU3M. XaoTuyeckoe rnopepeHue | 3auety Ne 4.1
MK-4 CIIOCOGHOCTRIO B npupoie JMHAMUYECKHUX CUCTEM
COCTABE KOJJIEKTH- 4.2. luHaMu4ecKue 1 CTaTHCTH- BOIIPOCHI K
Ba HUCIIOJHUTENCH YECKHE TEOPUHU 3ayety Ne 4.2
y4acTBOBATH B Pa3- 4.3. KopnyckyJsipHO-BOJHOBOH |  BOIIPOCHI K
paGQTKe KOHCTPYK- Ayallu3M  MaTCpuu. HpI/IHHI/IH 3a4CTy
TOPCKO- JIOTIOJTHUTEIbHOCTU Ne4.3-4.38
TEXHUYECKOH J0- 4.4. TlpuHuun Bo3pacTaHus dH- BOITPOCHI K
KyMEHTAaIlH HO- TPOIUHU 3ayery Ne 4.4
BBIX WJIM MOJIEPHU- 4.5. 3aKOHOMEPHOCTH CaMOOp- BOIIPOCHI K
3UpyEeMbIX 00pa3- raHu3anuu 3ayety Ne 4.5
LIOB Ha3€MHBIX 5.1. Kocmonorus — Hayka o BOIIPOCHI K

TPaHCIOPTHO-
TEXHOJIOTUYCCKUX
MAIlliH ¥ KOM-

5. DBomronu-
OHHOE €CTe-
CTBO3HAHHE

CTPOEHUH U 3BOJIIOLMH Beenen-
HOMI

3auety Ne 5.1

5.2. Kocmorounus. ['eonoruue-
CKasi DBOJIOLUSA

BOTIPOCHI K
3auety Ne 5.2
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IIJIEKCOB 5.3. buonoruueckuii 3BONIIOLNO- BOIIPOCHI K
CHIOCOBHOCTHIO B HU3M 3auery Ne 5.3
0K-5 COCTABE KOLICKTH- 5.4. I'eHeTHKa U 3BOJIIOLIMS BOIIPOCHI K
Ba UCIIOJIHUTEIIEH sanery No 5.4
V4ACTBOBAT B Pa3- 7. Buochepau | 6.1. Dxocucrembl BOIIPOCHI K
paboTke npoekTop | 1CTOBCK sasery Ne 6.1
TeXHIUCCKIX 6.2. buocdepa BOIIPOCHI K
YCIJIOBHM, CTaHap- sauery Ne 6.2
TOB 1 TeXHIYECKIX 6.3. YUenoek B buochepe BOIIPOCHI K
ONMCAaHUI Ha3EM- sagery Ne 6.3
HBIX TPAHCTIOPTHO- 6.4. ['mo6anpHBII SKOIOTHYE- BOIIPOCHI K
TeXHOIOIMISCKIX CKHI KPHU3HUC 3adety Ne 6.4
MaIIiH
2. Bonpochl Kk 3aueTty
Ne Komnerennun Ne u
n/n Kon Onpenesienne HauMEeHOBa-
BOIIPOCHI K 3AYETY HHe
pazaeia
1 2 3 4 5
1 | OIIK-4 | cnocobHocTs ucmons3o- | 1.1. Hayunsblit meTon 1. DBomronus
BaTh 3aKOHBI W MeTonbl | 1.2. 'ymMaHuTapHas v eCTECTBEHHOHA- HAy4YHOTO Me-
MaTEeMaTHKH, €CTEeCTBEH- | y4Has KyJIbTypa TOJA U €CTe-
HBbIX, TYMAaHHTAPHBIX | CTBEHHOHAY4-
SKOHOMHYECKUX  HayK HOW KapTHUHBI
Ipu  peueHnu mnpodec- Mupa
CHOHAJIbHBIX 3a/1a4 2.1. [IpuHIMIIBI CAMMETPUH, 3aKOHBI 2. ITpocTpan-
COXpaHEeHHUS CTBO, BpeMms,
CIOCOOHOCTH pelaTh 2.2. DBOIONHUS TIPEJICTABICHUIA O PO- | CHMMETPHS
CTaHAApTHBIC 3a/1a91 CTPaHCTBE U BPEMCHU.
2 | ONK-7 | mpoeccHOHANBHOM fes- | 2.3, DaeMeHTHI CIeNUalbHON TEOPUH
TEJILHOCTH Ha OCHOBE OTHOCHUTEIILHOCTH U €€ CIIEACTBHSI.
MH(POPMALIMOHHON 1 2.4. O61mas Teopust OTHOCUTEIBHOCTH
Onbnmorpaduaeckon (OTO). DMITUPHYECKHUE TOKA3ATEHCTBA
KyIbTYpPHI ¢ IpUMEHEHH- | OTO.
eM uH(}OpPMAIMOHHO- 3.1. Mukpo-, Makpo- ¥ METaMHpHI. 3. CtpykTyp-
KOMMYHHKAITHOHHBIX 3.2. B3auMoCBSI3b CTPYKTYPHBIX YPOB- | HbIE YPOBHU U
TEXHOJIOTUH U C YYETOM | Hel OpraHu3aIllii MaTepHUH. CUCTEMHas Op-
OCHOBHBIX TPeOOBaHUI 3.3. Opranusanus MaTepuu Ha GU3NYe- | TAaHU3ALUSA Ma-
MHQOPMAIIMOHHON 0€3- | CKOM YpOBHE. TEPUH
OTaCHOCTH 3.4. Opranuzanus MaTepuu Ha XUMHIYe-
CKOM YpOBHE.
CII0COOHOCTBIO B cocTaBe | 3.5. OcoOeHHOCTH OHOJIOTUYECKOTO
KOJUIEKTHBA MCIIOJIHUTE- | YPOBHS OPraHU3AINHA MaTCPHUH.
JIer y4acTBOBaTh B pa3- | 4.1, Mexanudeckuii jerepMunan3m. Xa- | 4. [Topsaok u
3 IIK-4 | paboTke KOHCTPYKTOP- OTHYECKOE MOBEICHNE TUHAMUYECKIX OecropsI0K B
CKO-TEXHUYECKOU JOKY- | CHCTEM. pUpoJIe
MCHTAllMH HOBBIX UJIA 4.2. JlnHaMUYeCcKHe U CTAaTHCTHYECKNE
MOJEPHHU3UPYEMBIX 00- | TeopuH.
pasLoB Ha3E€MHBIX 4.3. KopryckynsipHO-BOJHOBOMH J1ya-
TPAHCIIOPTHO- nu3M Matepuu. [IpuHIMN T0NOTHU-
TEXHOJIOTUYECKHX Ma- TEJIBLHOCTH.
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IIWH 1 KOMIIJIICKCOB

CIOCOOHOCTBIO B COCTaBe
KOJUIEKTHBA UCIIOJIHUTE-
Jeil yyacTBOBaTh B pas-
paboTKe MPOEKTOB TEX-

4 IIK-5 | HU4YeCKux ycioBuUH,
CTaH/IaPTOB U TEXHUYE-
CKUX OIMCaHHI Ha3eM-
HBIX TPAHCIIOPTHO-

4.4, IIpuHIMO BO3pacTaHUs SHTPOIIUU
4.5. 3akOHOMEPHOCTU CaMOOpraHu3a-
11U,

5.1. Kocmoutorus — Hayka 0 CTpOSHUU U

3BOIIOIIMH BeeneHHoi.

5.2. Kocmoronus. I'eostormueckas 3Bo-
JIFOLIHS.

5.3. Buosornyeckuii dBOJIIONHOHU3M.
5.4. 'eHeTHKA U DBOJIIOLIMA.

5. DBoaronu-
OHHOE eCTe-
CTBO3HAHUE

7.1. DKOCHUCTEMBL.

7. buoctepa n

TEXHOJIOTUYECKUX Ma- 7.2. buocdepa. YeJI0BEK
IUH 7.3. Uenosek B bmocdepe.
7.4. I'moGanbHBIA HKOJIOTHUECKUI KpH-
3HC.
3. OnucaHue noka3arteJieil M KpUTepHeB OLleHUBAHUSI KOMIIETEHIIUH
IToka3aresnu Ouenka Kpurepun
3HaTh: oOyuaromuiics
OIIK-4 1) 3HaeT OCHOBHBIC E€CTECTBCHHOHA-

— OCHOBHBIE E€CTECTBEHHOHAYU-
Hbl€ 3aKOHBI, COCTaBJISAIOIINE
(GyHIaMEHT COBPEMEHHOH Tex-
HUKHU U TEXHOJIOTHIA;

OIIK-7

— pasnuuHble PU3NYECKUE U Ma-
TEMAaTUYECKUE MOJEIU U CTaH-
JIapTHBIE NPOTPAMMHBIE CpEA-
CTBa KOMIIBIOTEPHOTO MOJECIIH-
pOBaHUsA, OCHOBBI NPUKIAJHBIX

YUYHBIE 3aKOHBI, COCTaBIIsONINE (DyH-
JaMEHT COBPEMECHHOW TEXHUKU U
TEXHOJIOTUH; METOJbl HCCIEIOBAHUS
B Pa3HBIX 00JACTSAX €CTECTBO3HAHUS;
OCHOBHBIE €CTeCTBEHHOHAYYHBIE
KOHLICTIIINY, TPHHIUIIBI, TEOPUHU, HX
B3aMMOCBSI3b M B3aHMOBIIUSTHHC;

2) ymeer OOBSCHATH OCHOBHBIE
Ha0JII0JaeMbI€ TPUPOJIHBIE U TEXHO-
TeHHBIE SIBJICHUSA C MO3ULUH QyHAa-
MEHTaJIbHBIX  E€CTECTBEHHOHAYUHBIX

FUACIUTUI 3atreno 3aKOHOB; CaMOCTOATEJIBHO IIOIOJ-
[1K-4, TIK-5 HATH CBOW 3HAHUS B 00JIACTU COBpE-
— 0a30BBIE MPUHIUIBI pa3pa- MEHHBIX TIPOOJIEM HAYKH M TEXHUKHU C
00TKH KOHCTPYKTOPCKO- UCIOJIb30BAHUEM COBPEMEHHBIX 00-
TEXHUYECKON JOKYMEHTAIINH; pa3oBaTeNbHbIX U MHGOPMAIIMOHHBIX
— TEXHUYECKHE YCIIOBHUS, CTaH- TEXHOJIOTHH;
JapThl 1 TEXHUYCCKHUEC ONMMCAHUA 3) BJIaJIEET MATEMaTUYECKON U ecTe-
HA3EMHBIX TPAHCIOPTHO- CTBEHHOHAy4YHON KYJIbTYpOW, Kak
TEXHOJOTMYEeCKNX MAallluH; YaCTbIO HpO(I)eCCHOHaHLHOﬁ u o01IIe-
YEJIOBEYECKON KYJIbTYpPbI; KYIbTYpO
yMeTE: MBINUICHHsI, 000011aTh U aHATTU3UPO-
OITK-4 BaTh MH(GOPMAIINIO, TTOCTABUTH IIEIb
— TIPUMEHATE Qu3MIEcKHe Me- Y BBIOpATh MYyTH €€ JOCTHUKCHHSI.
TOIbl W 3aKOHBI ,Z-IJ'ISI peueHus obyaaiomuiAcA
(usmieckux saznat; 1) He 3HAeT OCHOBHBIC €CTECTBEHHO-
OIIK-7 HAy4YHBIE 3aKOHBI, COCTaBIAIOIINE
— MpUOOpPETaTh C TOMOIIBIO WH- GbyHIaMEHT COBPEMEHHOW TEXHUKU U
(hopMaImOHHBIX TEXHOJIOT Ui TEXHOJIOTHI; METOIbl HCCIEAOBAHUSI
He 324YTEeHO

Y UCIOJIB30BaTh B MPAKTUUECKON
NEeATEILHOCTH HOBBIE 3HAHUA U
YMEHUS;

[TK-4, ITIK-5
— pa3pabarbIiBaTh KOHCTPYKTOP-

B pa3HbIX 00JACTAX €CTECTBO3HAHUS;
OCHOBHBIE €CTECTBEHHOHAYYHBIC
KOHIICTIIUY, TPUHIUIIBI, TEOPHH, UX
B3aUMOCBSI3b U B3aUMOBIIUSHHE;

2) He yMeeT OOBSCHITH OCHOBHBIC
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CKO-TEXHUYECKYI0 JOKYMEHTa-
LIMIO0 HA HOBBIE WJIK MOJIEPHU3U-
pyeMble  00Opa3ibpl  Ha3eMHBIX
TPaHCIIOPTHO-TEXHOJIOTUYECKUX
MalIuH U KOMILJIEKCOB;

BJIA/1€Th:

OIIK-4

- KYJIbTypOHr MBIILIJICHHUS,
0000mmaTh ¥  aHaJU3UPOBATH
uH(OpPMAIIHIO, TIOCTABUThH IIEJTh
U BBIOpAaTh MYTH €€ JTOCTHIKE-
HUSL,

OIIK-7
— METOJIaMHU TIOWCKa M 00paboT-

K1 “H(GOpMAIMKA B HOBOW TIpE-
METHOU 00J1acTH;

HAOII01aeMbIe TIPUPOJHBIE M TEXHO-
TCHHbBIE SBJICHHS C MO3UIUN (yHIa-
MEHTQJIbHBIX  €CTECTBEHHOHAYYHBIX
3aKOHOB; CaMOCTOSITEIBHO TIOTOJ-
HSTh CBOW 3HAaHMSI B OOJIACTH COBpE-
MEHHBIX TIPOOJIEM HAYKH M TEXHUKHU C
UCIIOJIb30BAaHUEM COBPEMEHHBIX 00-
pa3oBaTeNbHBIX U UHPOPMAIIMOHHBIX
TEXHOJIOTHI;

3) He BiIameeT MAaTEMAaTUYCCKOM U
€CTECTBEHHOHAYYHOU KYJbTYpOl,
KaK 4YacThl0 NPOPECCHOHATBHOU U
00111e4eI0BeUeCKO KYIbTYphI; KYJb-
TypOW MBINUIEHUS, 0000IIaTh U aHa-
JU3UPOBaTh HMH(POpPMAIUIO, IOCTa-
BUTH 1IeJIb U BHIOpaTh IyTH €€ J0-
CTH)KCHHSI.

[1K-4, TIK-5

— pa3pabarbIBaTh KOHCTPYKTOP-
CKO-TEXHUYECKYI0 JOKYMEHTa-
IIUI0 Ha HOBBIE WJIM MOJIEPHU3H-
pyembie  00pa3ibl  HA3eMHBIX
TPAHCHOPTHO-TEXHOJIOTUYECKUX
MAaIIUH U KOMIUIEKCOB;

— CIIOCOOHOCTH NMPUHHUMATh pe-
IIEHUs, aHAJIU3UPOBaTh, 00OC-
HOBBIBATh 3((PEKTUBHOCTH CBO-
UX ITPOEKTOB

4. MeToau4yecKkue MaTepHalibl, ONpeaesiolie NMPoUeAypPhbl OLEHUBAHUS 3HAHUI,
YMeHHUii, HABBIKOB H ONBITA JeSITeJIbHOCTH

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

I/I3yquHe JAUCHUITIINHBI ((KOHH@HHI/II/I COBPEMECHHOT'O €CTCCTBO3HAHU A MPEAYCMATPUBACT:
JIEKLUH,

— NIPAKTHUYECKUE 3aHATUSA;

— CaMOCTOSITEIbHYIO pabOTy CTYJECHTOB,;

— 3ayer.

B xoxe ocBoenns pasnena 1 «OBomronys HAydHOTO METO/IA U €CTECTBEHHOHAYYHOW KapTHHBI
MUPa» CTYJEHTBI TOJKHBI YSICHUTh IIPEICTABICHNUS O TyMaHUTApHON U €CTECTBEHHOHAYYHOU KYJIb-
Type, HAy4YHOM METO/IE.

B xone ocBoenus paznena 2 «IIpoctpaHCTBO, BpeMs, CAMMETPUS» CTYACHTHI JOJDKHBI YACHUTH
COBpPEMEHHBIC NPEACTABICHUA O NPOCTPAHCTBE W BPEMCHH, 3HATH 3aKOHBI COXpPAaHCHUA SHEPIrUu,
UMITyJIbCa, MOMEHTA UMITYJIbCA, UX CBSI3b C CAMMETPHUEN U CBOMCTBAMU IIPOCTPAHCTBA U BPEMEHU.

B xome ocBoenus pasmena 3 «CTpyKTypHBIE YPOBHM M CHUCTEMHAs OpPTaHH3aLUs MaTEPUI»
oOyyarommuecs: JOJKHBI YSICHUTh, YTO HET YHUBEPCAIbHBIX 3aKOHOB, YPAaBHEHHM, TEOPHii, OMUCHI-
BAIOIIMX KOPPEKTHO MOBEJICHNUE CIOKHBIX IPUPOIHBIX CTPYKTYpP C y4ETOM BCEX MX CBOMCTB. Bces-
Kasi TeopHs (3aKOH) UMEIOT CBOM T'PaHMIIbI MPUMEHUMOCTH. B 3aBHCHMOCTH OT pa3mMepoB H3ydae-
MBIX CTPYKTYp (T€J1) UX YCJIOBHO MOJIpa3esisiioT Ha 00BbEKThl MUKPO-, MaKpo- U Meramupa. Mexuay
00BEeKTaMHU MUKpOMHpa IpeoliagatoT cinadoe, CUIbHOE AIEpHOE, a TAaKXKe AIIEKTPOMarHuTHOE B3a-
UMOJIEHCTBUS, MEXKY 0OBEKTaMH MAaKpO- M MEraMupa - JIEKTPOMarHuTHOE U FPaBUTALIMOHHOE.

ITpu ocBoenuu paznena 4 «llopsaok U OecriopsAOK B HMPUPOAE» CTYACHTHI MOIYYaAIOT IMpel-
CTaBJICHHUSI O MEXaHMYECKOM JeTepMuHu3Me Jlamnaca, XaoTUYECKOM IMOBEJCHMM JWHAMHUYECKHX
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CUCTEM, KOPITYCKYJISIPHO-BOJIHOBOM JlyaJIM3M€ MaTE€pHUH, PUHLUIIE JOTOIHUTENBHOCTA U MPUHIIU-
e BO3pPAcTaHUU SHTPONMHUHU B 3aMKHYTHIX (M30JMPOBAHHBIX) CHCTEMaX; 3HAKOMSTCS C TEPMOJIMHA-
MUKOH JKU3HH (OTKPBITBHIX cucTeM). Mcromabp3ysi COOTBETCTBYIONIYIO TEPMUHOJIOTHIO U 3aKOHBI (HU-
3UKH, XUMUH, MOJICKYJISIPHON OMOJIOTHH U TCHETUKH, JCNAI0TCS MOMBITKA O0BSCHUTH «YTO ke Ta-
koe XKuznn? Kak opranusm «pabdotaeT»?

B xone ocBoenus paznena 5 «9BOJIOIMOHHOE €CTECTBO3HAHUE) CTYICHTHI 3HAKOMSITCS C Ta-
KUMHU pa3fielaMd aCTPOHOMHH, KaK KOCMOJIOTHUSI U KOCMOTOHUS, pacCMaTpUBalOT Hauboliee Mmomy-
JISIpHBIE MOJENU BeeneHHoM, THIOTE3bI MPOUCX0XKICHUS BCeneHHOM, ralakTHK, 3B€3/] M TUIAHETHBIX
cucreM. B xone miuTenpHONM OMOIOTHYECKOM IBONIOIIMK HA OJTHOM U3 TUIaHeT BcenenHoi (mianere
3emuist) MOSIBIIETCS YETIOBEK.

B pesynbraTe ocBoeHus paznena 6 «KoHuenuuu nporucxoxIeHUs KU3HW» CTYIEHTHI MOoIyda-
IOT 3HAHUS O THUIIOTE3aX MPOUCXOKIACHUH KU3HU Ha 3eMiie, TUTIOTE3€ CaMO3apOoXKACHUS U MaHCIep-
muy, runorese Onapuna-IOpu, 3emun B nepuo 3apOoXkKACHUS KU3HH, BOSHUKHOBEHHH >KU3HU B
MIyOMHAX THAPOTEPMANIbHBIX CUCTEM, KPUTEPHUSIX OOMTAEMOCTH IUIAHET, BIMSHUU TEMIIEpaTypHl,
naBjieHus U aTMocdepsl, 0 yenoBeke — peHoMeHne BeenenHoi.

B pazmene 7 «buocdepa u 4emoBeK» CTYISHTHI MOTYYarOT 3HAHMS 00 3KOCHCTEMax, O POJIU
MPOYLEHTOB, KOHCYMEHTOB U PEIYLIEHTOB B IKOCHCTEME, O CTPOCHUU U (PYHKIHSIX Onochepsl.
Bospacrarorasi HeraTUBHOM poOJIb YelIOBeKa B Orochepe MOXKET MPUBECTH K TII00ATLHOMY 3KOJIO-
THYECKOMY KPHU3UCY: 3arPsA3HEHHI0 aTMOC(hephl, HCUE3HOBEHUIO 030HOBOTO CIIOS, 3arpsI3HEHHUIO MU-
pPOBOTO OK€aHa, YHUUTOKEHUIO JIECHBIX SKOCHUCTEM C TIJI0IOPOIHBIMU 3€MJISIMU U T.II.

[Ipy moAroTOBKE K 3aUeTy peKOMEHAYeTCs BHUMATEIbHO MPOYUTATh U YSICHUTH CyTh TpeOoBa-
HUW KOHKPETHOI'O BOIIPOCA K 3a4eTy. B OTHenbHOM TeTpaay Ha KaKAbli BOIIPOC CIEAYET COCTAaBUTh
KpaTKUi IJIaH OTBETa B JIOTUYECKOW MOCIIEI0BATEIBHOCTH U ¢ (pUKcalrel HeoOXOAUMOro UILTIO-
CTPaTUBHOTO MaTepuana (IPUMEpbl, PUCYHKH, CXeMbI, UQPbI). Bormpockl mporpamMmsl, KOTOPBIC
OCTalOTCS HESCHBIMU, HEOOXOUMO HAIUCaTh Ha MOJSAX KOHCIEKTa, YTOObI BBISICHUTh HA KOHCYJb-
tarui. OCHOBHEBIC MTOJIOXKEHHS TEMBI (TpaBUIIa, 3aKOHBI, ONPEICICHIS U JIP.) MOCIIE TITyO0KOTO 0Co-
3HaHHUE UX CYTH CIIEAYET 3ay4nTh, IOBTOPSSL HECKOJIBKO pas.

[IpakTUueckue 3aHATHS TOMOTAIOT JyUIlIe TOHATh CYTh H3y4aeMbIX TEOPETUUECKUX SIBICHUN U
MIPOIIECCOB: TUCKYCCHH, IPE3CHTAIINH, & TAK)KE HATJISIHbIE TOCOOMS 00ecTeunBal0T OCOZHAHHOE U
MIPOYHOE YCBOCHHUE U3y4a€MbIX OCHOB JUCIUTIIIUHBI.

CamMocToATeIbHYI0 padoTy HEOOXOUMO HAYUHATH C IPOPAOOTKU KOHCIIEKTA JIEKIIUii, Jenas B
HEM COOTBETCTBYIOIIME 3aIMCH U3 OCHOBHOM U JIOTIOJTHUTEIHHON JIUTEPATYPHhI, a TAKIKE PEKOMEH/TY-
eMBIX PECYpcoB M MH(MOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTu «HTepHeT». CamocTosiTenbHas
pabota co3maéT ycinoBus Uisi GOPMUPOBAHUSA Y CTYACHTOB TOTOBHOCTH M YMEHUS HCIOJIb30BaTh
pa3inyHbIe cpeicTBa HH(GOPMAIIUH C IeNBI0 MMOMCKAa HEOOXOAMMOTO 3HAHUS.

B nporiecce koHCynbTaIMK € MpernogaBaTeieM HE0OXOAMMO BBISICHSATH BOIPOCHI, BHI3BABIINE
TPYAHOCTHU MPHU CAMOCTOATEIHHON paboTe MM HEJOCTATOYHO YCBOCHHBIE HA JIGKIIMOHHBIX U MPaK-
TUYECKHUX 3aHSATHUSX.

PaGorta ¢ nuTeparypoil SBISETCS BaKHEHIIMM SJEMEHTOM B TMOJYYEHUH 3HAHHWM MO JUCIIH-
e, [Ipexae Bcero, HE0OX0IUMO BOCIIOIB30BATHCS CITUCKOM PEKOMEHIyeMOW TMpernoaBaTesieM
nuTeparypsl. JlonoaHUTENbHBIE CBEACHUS N0 U3y4YaeMbIM TEMaM MOXKHO HAaWTH B MEPUOAMYECKON
neyatu u MaTepHere.

[TpeaycMOTpeHO MPOBEICHUE ayTUTOPHBIX 3aHATHH (B BU/E JICKIIUH U IPAKTUYCCKUX 3aHSITHIA)
B COYETaHHUH C BHEAYIUTOPHOI paboTOil.
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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 (POPMUPOBAHHIO 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 Gpu3nyeckol KapTHHE MHpPa, 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 QPyHIaMEHTAIBHBIX 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, CHMMETPHS

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)
[Iporecc u3yueHust TUCIUILIUHBI HATIpaBJeH Ha (POPMUPOBAHUE CIEAYIOMUX KOMITETEHIIUMN

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(eCcCUOHATLHOM 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 pa3paboTKe 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 YCIOBHH, CTaHIAPTOB M TEXHUYECKUX OMHCAHWN HA3€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__ yuebnwtit 200

1. B paGouyto nporpammy Mo JIUCHUIUITMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabouyto nmporpaMMy 1o AUCLUHUIIIIMHE BHOCATCS CIIEIYIOIINE 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

s Haoopa 2018 roaa u yuebusm mmanom @I'BOY BO «bpl'Y» ounoit popmbl 00yueHHs OT
«12» mapra 2018 r. Ne 130, myst 3aounoii popmer 00yueHus ot «12» mapta 2018 r. Ne 130.

IIporpammy cocraBui:

Maxpo WN.I'., k.¢.-M.H., JOLIEHT

Pabouast mporpamma paccMOTpeHa ¥ yTBEpKIeHA Ha 3acenanuu kadeapsr Mud

OT « » 20 I., IPOTOKOJI Ne

W.o. 3aBenyromero xkadpeapoir Mud Mengsenesa O.1.
COI'JTACOBAHO:

H.o. 3aBenyromiero Beimyckaromiei kagenpoii CJIM Q@urypa K.H.
Hupextop OubmmoTexn Cotnuk T.D.

Pabouas nporpamma oj00peHa METOIUYECKOM KOMUCCHEN €CTECTBEHHOHAYYHOTO (haKkyIbTeTa

OT « » 2018 r., mpoTtoxom No

[Tpencenarens meroauueckoit komuccun EH dakynbrera Bapnansia B.A.
COT'JTACOBAHO:

Hauvanbauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS Hexesen I'.I1.

Peructpanmonssiii Ne
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