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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 W UCIOJB30BaTh B IPAKTHUECKON J1es-
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 § Han ammecma-
=
S| 8 §~ < | § ; 3 § <| Paboma, yuu
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 (yCKOpeHHOC 1 _ 72 6 4 _ 2 62 _ 3aueT
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.CamocTosiTebHAS padoTa 00y4aIOIIHUXCS
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 pa3iesioB 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 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, 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 orHocutenabHocTH (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 Opraamuzarus MaTepun Ha (PU3MICCKOM 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
= 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 | Mukpo-, 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
OpraHHU3aliuy 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 | Kocmorounus. ['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 buocepe 3,25 - 0,25 3

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

HUTOIo 68 4 4 60




- U1 32049HOMU (OpMBI (YCKOPEHHOE 00yUeHHE)

Buowl yueonwvix 3anamuil, 6xkiouan

g § camocmosamesibHyo paoomy odyua-
s Haumenosanue S ~ |__towuxcau mpyooemKocmy; (uac.)
= § pasoena u § g yueOHble 3aHAMUA camocmos-
= P S & menbHas
3 mema OucCHyuUnIUHbL < npakmuue- p
S R eKyuu cKue 3a- pavoma
S| = 7leKy o0yuaio-
HAmMUA
wuxcs
1 2 3 4 5 6
1. | OBomonust HayyHoro metona u KCE 7,7 0,5 0,2
1.1 | Hayunsrit MeTos 4,45 0,25 0,2 4
19 I'ymaHuTapHas u ecTecTBEHHOHAYIHAas 3,25 0,25 3 3
KYJIbTypa
2. | IlpocTpaHcTBO, BpeMsi, CHMMeTpPHsI 11,6 1 0,6 10
21 EIE;/IHLII/IHLI CUMMETPHH, 32aKOHBI COXpaHe- 2,35 0,25 01 5
29 DBOIIOIMS TTPEJICTABICHUI O IPOCTPAHCTBE 2.35 0,25 01 2
W BpEMEHU
23 3JeMEHTHI CIICIHATBHOW TEOPUU OTHOCH- 3,45 0,25 0.2 3
TENBHOCTH H €€ CJIEJCTBUS
24 Ob6mas Teopus otHocutenbHOCTH (OTO). 3,45 0,25 0.2 3
OmMnupuyeckue gokasarensctsa OTO
3 CTpyKTypHBIE YPOBHH H CUCTEMHAS Op- 135 1 05 12
raHu3anysi MaTepun
3.1 | Mukpo-, MaKpo- ¥ MEraMupbl 2,3 0,2 0,1 2
39 B3anMOCBSI3b CTPYKTYPHBIX YPOBHEH opra- 2.2 0.2 a 5
HU3AIMY MaTepUn
33 Opranu3zanyst MaTeprn Ha (PU3NIECKOM 3.4 0.2 0.2 3
YpOBHE
34 OpraHu3zaiysi MaTepHH Ha XUMAYECKOM 2.4 0.2 0.2 5
ypOBHE
35 Oco6eHHOCTH OMOJIOTHIECKOTO YPOBHS 32 0.2 3 3
OpraHu3alii MaTepuu
4. | Ilopsiaok U OGecIOPSAIOK B MPUPO/E 12 - - 12
41 MexaHu4eckuil AETEPMUHU3M. Xa0THYE- 2 2
' CKO€ TIOBEJICHUE TMHAMUYECKUX CHCTEM B B
4.2 | luHamMu4yecKHue U CTAaTUCTHIECKHE TEOPUH 2 - - 2
43 KopmyckynsipHO-BOTHOBOM Jyasin3M mare- 2 2
' pun. [IpUHIMT TOTIOTHUTENEHOCTH B B
4.4 | IlpuHOMIT BO3pacTaHUs SHTPOITUH 3 - - 3
4.5 | 3aKOHOMEpPHOCTH CaMOOPTaHU3ALUT 3 - - 3
5. IBOJIONMOHHOE ECTECTBO3HAHHE 11,9 1 0,4 10,5
51 Kocmomnorus — HayKa O CTPOCHHHU H 3BO- 3,45 0,25 0.2 3
mouny BeeneHHol
5.2 | Kocmoronus. I'eonornueckas 3BOJIIOIAS 2,25 0,25 — 2
5.3 | buonoruueckuii 3BOIOIIMOHU3M 2,85 0,25 0,1 2,5
5.4 | I'eHeTHKa U SBOIIOIHS 3,35 0,25 0,1 3




6. | buocdepa n yenoBex 11,3 0,5 0,3 10,5
6.1 | Dxocucremsl 2,85 0,25 0,1 2,5
6.2 | buocdepa 2,1 - 0,1 2
6.3 | Yenosek B Ouochepe 31 — 0,1 3
6.4 | ['moGanbHBIN 3KOJOTHUSCKUN KPU3UC 3,25 0,25 — 3
HUTOIo 68 4 2 62

4.2. CopepxaHue JMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/iesaM U TeMaM

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

HNurepakTuBHas ¢popma — eknusa-suzyaausanus (temsl 1.1 — 1.2)
Tema 1.1. Hayunblii MeToq

1) IMonsiTHe MeTOAa U METOOJIOTHH.

2) OOuieHay4YHbIe METO/IbI IMITUPHUYECKOTO MTO3HAHMS: HAOIIOICHUE, SKCIICPUMEHT, H3MEPCHHE

3) OOuieHay4YHbIe METO/bI TEOPETUUESCKOrO MO3HAHKS: abCTparnpoBaHKe, UACATH3aLHs, MbIC-
JICHHBIH SKCIEPUMEHT, (GOPMATU3ALMS, HHAYKIMS U ASTyKIHS.

4) OO1ieHayuHble METOJIbI, IPUMEHSIEMbIC Ha SMITUPUYCCKUX U TEOPETHUECKHX YPOBHSX IO-
3HAHUSA: aHAJIU3 U CUHTE3, AaHAJIOTHS U MOJEIUPOBAHHUE.

5) Kparkwuii 3KCKypC B HCTOPHUIO pa3BUTHS HAYKH.

Tema 1.2. 'ymanuTapHasi 4 eCTeCTBEHHOHAYYHAsl KYJIbTypa

1) Beenenne. EctecTBo3HaHNE — COBOKYITHOCTh HayK O MPUPOJE, pacCMaTPUBAEMOM KaK eIH-
HOE LIeNIOE.

2) EctecTBeHHble Hayku: (U3MKa, XUMHUs, OUOJIOTHS, TCOJIOTHUS, ACTPOHOMHUSI, SKOJIOTHS U JIp.
Juddepenumanus u uaTErpais Hayk. MareMaTHKa Kak sI3bIK €CTECTBO3HAHMS.

3) I'ymanuTapHbie Hayku: Guiaocodusi, HCTOPHs, (PHUIOIOTHS, KYJIbTYPOJIOTHS, IPABOBEACHUE,
nejaroruka u jp.

6) EcrecTBeHHOHayuHasi KynbTypa. ['yMaHuTapHas KyinbTypa. JIBe KylbTypbl H B3aHMOCBSI3b

MCKIAY HUMHU.

Pazpnen 2. IPOCTPAHCTBO, BPEMS, CUMMETPUSA
HNuTepakTuBHast hopMa — jleKuusi-BU3yanausanusi (temol 2.1 — 2.4)

Tema 2.1. IIpyHUMIBI CHMMETPHH, 32AKOHbI COXPAHEHHUS

1) [ToHsATHE CUMMETPHHU B €CTECTBO3HAHHH.

2) OZHOPOJHOCTD U U30TPOIMHOCTH MPOCTPAHCTBA, CBSA3b C 3aKOHAMH COXPAHEHHS HMITYJIbCa U
MOMEHTa UMITyJIbca. [IOHATHS aHU30TPOIIHH.

3) OIHOPOTHOCTH BPEMEHH, CBS3b C 3aKOHOM COXPAaHEHHUS SJHEPTHU.

4) CuMMETpHUH MPUPOIHBIX 00HEKTOB. BUasl ciMMeTpuii.

5) DBoumronus Kak Lenovka HapylueHuid cuMmeTpun. CHMMETpHS M aCHMMETPHSI dKHBOTO.

Tema 2.2. DBoa0IUsI NPeCTABJIEHUH 0 MPOCTPAHCTBE U BPeMEHH

1) IMpocTpaHCTBO U BpeMsi ApPHUCTOTEIIS.

2) AOGCOIIOTHOE U OTHOCHUTEIBHOE MTPOCTPAHCTBO M BpeMsi HploTOHA.

3) OmbiT Maiikenscona-Mopiu. IHBapHaHTHOCTh CKOPOCTH CBETA.

4) EQMHCTBO MPOCTPAHCTBA M BPEMEHH KakK (POPMBI CYHICCTBOBAHHS JBIIKYIICHCS MaTepuu B
COBPEMEHHOM Hay4YHOU KapTUHE MUpa.

Tema 2.3. DjieMeHTBI CIeHAJIbHON TEOPUH OTHOCHTEJIbHOCTH U €e CJIeCTBUSA
1) CneuunanbHas Teopusi otHocutenbHoCcTH (CTO) A. DitHINTEHHA.



2) Tlpunnmn otHocuTenbHOCTH ["amuites.

3) Hpuniune CTO: mpUHIMIT OTHOCUTEILHOCTH, IIPHHIIUIT HHBAPHAHTHOCTH CKOPOCTH CBETA.
4) Cnencrust CTO:

— OTHOCHUTEJIBHOCTb OJJHOBPEMEHHOCTH;

— PENATUBUCTCKOE COKpAIICHUE JJIMH U MPOMEKYTKOB BPEMEHU;

— MIPOCTPAHCTBEHHO-BPEMEHHOM UHTEPBAJI MEX1y COOBITUSMU, €r0 HHBAPUAHTHOCTD;

— ONPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY CO6BITI/I$IMI/I, MNPUYIUHHOCTD,

— €IMHCTBO IIPOCTPAHCTBA U BPEMEHH, IIPOCTPAHCTBEHHO-BPEMEHHON KOHTUHYYM;

— DKBHUBAJICHTHOCTh MAcChl U DHEPTHH.

Tema 2.4. O61ast Teopusi oTHocuTeAbHOCTH (OTO). IMnupuyeckue fokazareibcTea OTO

1) O6mas Teopusi otHocuteabHoctu (OTO): pacnpocTpaHeHHE MPUHIKMIIA OTHOCHTEIBHOCTH
Ha HCUHCPUHUAJIbHBIC CUCTCMbI OTCUCTA.

2) TlpuHIKIT S5KBUBAJICHTHOCTH TPABUTAIIMOHHOTO MTOJISI M CHJT HHEPIIHH.

3) Dmnupuueckue gokasarensctea OTO:

— 3¢ peKThI, CBA3aHHBIC C YCKOPCHUEM CHUCTEM: I'PaBUTAI[MOHHOE 3aMeIJICHHE BPEMEHH, TPaBHU-
TAIIMOHHOE KPACHOE CMEIIICHUE CBETA;

— I'PAaBUTALITMOHHOC OTKJIOHCHUEC CBCTA, I'PABUTALIMOHHOC JIMH3UPOBAHUC,

— YepHBIE JBIPbI — KOJIJIANC MACCUBHBIX 3BE3]1, U3y4YeHHEe XOKUHTA,;

— opbuTanbHbIe 3QHEKThI: pENATHBUCTCKAS TperieccHs nepurenns Mepkypusi, Benepsl, 3emin,
acTepounaa I/IKap, B CUCTEMax ﬂBOﬁHBIX IMyJIbCapOB; U3MCHCHUC Op6I/ITI>I, CBA3aHHOC C Ir'paBUTAlH-
OHHBIM U3JTy4YCHHEM JBOMHBIX W KPATHBIX 3BE3JI; FeOAC3MUYECKas MPEIECCUS — MPEIECCHs TMOIICOB
BpAIIAlOIIErocsi 00bEeKTa B HCKPUBJIICHHOM IIPOCTPAHCTBE-BPEMEHH;

— TPaBUTALMOHHOE M3JyYCHHE: OPOUTAIBHOE IBMIKCHUE JIFOOBIX TPABUTAIMOHHO CBS3aHHBIX
CHCTEM, a TaK)KE MPOIIECCHI CIIUSAHUS HEUTPOHHBIX 3BE3l M YEPHBIX JBIP COMPOBOXKAACTCS M3ITyde-
HUCM I'paBUTAlMOHHBIX BOJIH.

Paznean 3. CTPYKTYPHBIE YPOBHU U CUCTEMHASA OPITAHU3ALIUA MATEPUN

Tema 3.1. Mukpo-, MAKpo- 1 MeraMupbl

1) Kputepuu neneHus Ha MUKPOMHUP, MAKPOMHUP M METaMHUP.

2) CTpyKTypbl MeraMHpa: 3Be3/bl, IJIAHETHBIC CHCTEMBI, TAJIAKTHKH.

3) BpemenHble ¥ MPOCTpaHCTBEHHbIE MaciiTabbl BeeneHHo#. EAMHUIBI M3MEpEHUs] paccTos-
HUW B Meramupe. SIBIIeHMs], TIO3BOJIUBIIKME OIEHWUTH BpeMs CyllecTBOBaHUsS BcenenHoii: addekr
JHomnepa, 3akon Xab60:ma.

4) XapaKkTepUCTHKHU 3BE3/: CBETMMOCTH (MOIIHOCTH H3JIy4EHHs), Macca, pajanyc, CIEeKTpaib-
HBII COCTaB U3ITyYEHUSI.

5) CocraB CoJIHEYHOM CHCTEMBI: TUIAHETHI, CIYTHUKHU TIIAHET, aCTEPOM/IbI, KOMEThI, METCOPOH-
JIbl, MATHUTHBIE TIOJIS, TIBLJIEBAsI MATePHsl, COTHEUHBII BETep M KOCMUYECKUE JIYUH.

6) McTOuHUKH SHEPTUH 3BE3: TEPMOSICPHBIN CHHTE3 U SHEPTUs TPABUTAIIMOHHOTO CKATHSI.

7) TlnaHeTapHble TYMAHHOCTH; TUTAHTBI M CBEPXTUTAHTBI; YUEPHBIC JIBIPBI, MTYJIbCApPhI, CBEPXHO-
BBIC 3BE3/IBI.

8) CouHIle — JKeNThIN KapiUK CIIeKTpabHOrO Kiacca G.

Tema 3.2. B3auMocBsI3b CTPYKTYPHBIX YPOBHEH OPraHM3alMU MAaTePHH

1) IlenocTHOCTh U CUCTEMHOCTD MTPUPOJIBI.

2) MHuoroo6pasue cucteM. MepapXudHOCTh TPUPOIBI M CUCTEM. AJJIMTUBHBIE W MHTETPATHUB-
HBbIE CBOIICTBA CHCTEM.

3) B3auMocCBsI3b ypOBHEW OpraHu3alMi MaTepuu: (PU3MUECKOr0, XUMHUECKOT0, OMOJIOTHYEC-
CKOTO.

Tema 3.3. Opranusanus MaTepun Ha (U3NYECKOM YPOBHe

1) ®dyHngaMeHTaNIbHBIC H DJIEMEHTAPHbBIC YaCTHIIBL.
2) OCHOBHBIE XapaKTEPUCTUKH AIICMEHTAPHBIX YaCTHII: Macca, 3apsiil, CIIUH, BPEMs KH3HH.
3) Knaccudukanms sneMEeHTapHBIX YaCTHIL: TI0 Macce MOKos ((POTOHBI, JIETITOHBI, ME30HBI, Oa-
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PHOHBI); 10 BPEMEHHU >KU3HU: CTa0MIIbHBIC (MPOTOH, JIEKTPOH, HEUTPUHO U UX aHTUYACTHIIHI) U HE-
CTa6I/IJ'H>HBIe — CaMOITPOU3BOJIBHO pacCnagaroTCsa Ha APYTruc 4aCTUILbL B CBO60,Z[HOM COCTOAHUU.

4) Tepenocurku GpyHIaMEHTAILHBIX B3aMMOACHCTBHI ((OTOHBI, TPABUTOHBI, TIIFOOHBI, 0030-
uel W', W n Z9).

5) B3auMHbIe MPEeBPAIICHUS YACTHUIl U 3aKOHBI COXPAHCHHS.

6) dusnyueckoe moJjie Kak COBOKYIHOCTh BUPTYaJIbHBIX YacTHIl. BakyyM Kak COCTOSIHUE TIOJIS C
HaMMEHBIIICH YHEPTUEH, COCTOSIIEE U3 BUPTYAIbHBIX YACTHII.

Tema 3.4. Opraﬂnsaunﬂ MaTepu HA XUMHUYC€CKOM YPOBHE

1) Xumudeckuii aeMeHT. AToM. M30TOMBL.

2) DBOIIOLIUS MPECTABJICHHI O CTPOCHUH aTOMA.

3) KBaHTOBO-MeXaHHUYeCKasi MOJIC]Ib CTPOCHUS aTOMa.

4) Mouekysa Kak KBaHTOBO-XUMHUYECKasi CHCTEMA.

5) CtpocHre XUMHUYECKUX JIEMEHTOB U neproanueckuii 3akon /.M. Menneneena.

6) Xumuueckuii nporuecc. TemnoBbie d3PGEKTH XUMHUECKUX peakiuii. DaKkTopbl, BIHSIONIHE
Ha PEeaKIIMOHHYIO CIIOCOOHOCTDH BEIIECTB.

7) XuMHUYECKHUI KaTajau3 U METObI YIIPABICHUS XUMHYSCKUMH MTPOIIECCAMHU.

Tema 3.5. OcoGeHHOCTH 6M0/10TMYECKOT0 YPOBHS OPraHU3alMU MaTepHu

1) Cucremuocts xuBoro. Kietka — etuHMIIA )KU3HH.

2) Xumudeckuii coctaB skuBoro. OCHOBHBIC CBOWCTBA KHUBOM MaTEepUH.

3) Uepapxuueckas opraHu3alys )KHUBOTO: MOMYJISLUS, BU, OMOLIEHO3, OMOTeoleH03, Ornocde-
pa.

4) 11er0CTHOCTh KMBBIX CHUCTEM — B3aHMMOJICHCTBUE U COTJIACOBAHHOCTH ()YHKIIMOHHPOBAHUSI
BCEX YPOBHEW OpraHu3aluu KUBOTO.

Pa3nea 4. IIOPAJJOK U BECITOPAIOK B ITPUPO/IE

Tema 4.1. Mexannuyeckuii JeTepMUHU3M. Xa0THYECKOE TMOBeAeHHEe TMHAMUYECKHX CH-
CTeM

1) Herepmunu3M. MexaHuCTHUSCKHI TeTepMUHU3M Jlartaca.

2) TloHsATHE TPAaCKTOPUHU IBYIKEHHS YaCTHIbI, KOOPAWHAT, HAYAIbHOTO COCTOSIHUS CHCTEMBI,
YPaBHEHHUS JBUKCHUS.

3) JIuHamuueckas cuctemMa — MaTeMaTH4decKasi abCTpaKiiys, peHa3HaYeHHAs ISl OITMCAHUS U
U3Y4YEHUS CUCTEM, DBOJIIOLUS BO BPEMEHHU KOTOPBIX OAHO3HAYHO OINPENENSAETCS Ha4aabHbIM COCTO-
STHUEM.

4) Tunamuueckuid xaoc. [IpuMepbl cHCTEM ¢ TUHAMHYECKHM XAOCOM: IUIAHETHBIC CHCTEMBI,
1orojia u Kiaumar, TypOyJIeHTHOCTb, (POHAO0BbBIE phIHKY U T.I. OTIn4Me Xaoca OT Oecropsika.

Tema 4.2. /luHaMHYeCKHE H CTATHCTHYECKHE TEOPHHU

1) BeposiTHOCTB — 3TO CTENeHb (Mepa, KOJIWYEeCTBEHHAs OI[EHKA) BO3MOXKHOCTH HACTYILJICHUS
HEKOTOPOTO COOBITHS.

2) TloHsATHS CTy4ailHOCTH, CTATHCTUYECKON 3aKOHOMEPHOCTH, CPEIHHX, HAnOOJIee BEPOSTHBIX
BEJIMYMH (CKOpOCTeH) Ha mpuMmepe JBUKEHUS MOJeKyn rasa. dmykryanus Kak ciydaiiHoe (He
MPeJICKa3yeMoe) OTKIIOHEHUE OT CPEIHEro KaKoi-In0o BETUYHHBI.

3) KBaHTOBO-MeXaHHYECKOE COCTOSIHUE CUCTEMBI; TIOHSITHE BOJHOBOM (PYHKIIMU TPH OMMCAHUU
JBUKEHHS] MUKPOYACTHULl (HalpUMeEp, JIEKTPOHOB B aToMe). CTaTUCTUYECKUN XapaKTep KBAHTOBOIO
OIMUCaHUs IPUPOJBI.

4) CratucTuvecKkue u AuHaMudeckue Teopun. [Ipumepsl. [IpuHIHMIT COOTBETCTBHS CTATUCTHYC-
CKUX MU JMHAMHUYECKUX TEOpHil: TUHAMHUYECKHE TEOpPHHM KaK NMpHUOIMKEHHE W yIpolleHue Ooiee
TOYHBIX CTATUCTUYECKUX TEOPUH.

Tema 4.3. KopnyckyJIsipHO-BOJHOBOM Ayann3m Matepu. [IpuHIun 10noaHUTEILHOCTH

1) KopryckynsipHO-BOJTHOBOM JTyaTH3M.
2) M3mepeHre B KBAaHTOBOM MEXaHUKE KaK pe3yJbTaT B3aUMOJCHCTBHS MHKPOOOBEKTA C MaK-
porpudbopoMm.
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3) CooTHOIIIEHHE HEOMPEAEIEHHOCTEH KaK CIIeCTBHE HEBO3MOKHOCTH HE BO3MYIIAIOIINX H3-
mepeHuit. COOTHOIIICHUE HEOTIPEACICHHOCTEH KaK Pe3yJIbTaT KBAHTOBBIX (PIIYKTYaIluid.

4) TIpuHIWMI JOTMOJHUTEIBHOCTH B KBAHTOBOM MEXaHHUKE.

5) HeotnenumocTs HabIr0AaTE S OT HAOII0JaEMOr0 OOBEKTA.

Tema 4.4. IIlpuHun Bo3pacTaHus SJHTPONUU

1) ®opMbl SHEPTUK: TEIJIOBAsI, XUMUYECKAsl, MEXaHUYECKasl, SICKTPOMArHUTHAs, SAepHas.

2) IlepBblii 3aKOH TEPMOJAMHAMUKH — 3aKOH COXPAHCHHUSI SHEPTHU TPH €€ MPEBPALICHUSX.

3) IloHsATHE TEPMOANHAMUYIESCKOTO PABHOBECHUS; 3aMKHYTOW (M30JUPOBAHHON) M HE3aMKHYTOMN
(OTKpBITOI1) CUCTEMBI.

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

5) DHTponus KaK (pU3NIECKUIl HHANKATOP HAMPABICHHOCTH BPEMEHH.

6) OOparumble 1 HEOOpPATUMBIC MPOLECChl. DHTPOIUS KaK u3MepsiemMas pusndeckas BeIMInHa
(mpuBeneHHAsl TEIJIOTa) MPHU TEIJI0O0OMEeHEe MeXIy Tenamu. BTOpoil 3aKoH TepMOJUHAMHUKU Kak
MIPUHIIAIT HATTPABJIEHHOCTH TEIUIO0OMEHA (OT TOPSYETO K XOJIOTHOMY).

7) DHTpoMHUs KaKk Mepa MOJIEKYJSIpHOTO Oecropsiaka. CTaTHCTHYECKast TPUPOa BTOPOro Hava-
Ja TEPMOJIMHAMHKH.

8) DHTpomnus OTKPBITON cHUCcTeMbl. TepMoauHaMuKa *u3HU. TepMoanHaMuKa 3eMiId Kak OT-
KPBITOM CHCTEMBI.

Tema 4.5. 3aK0OHOMEPHOCTH CAMOOPTraHU3ALHUHI

1) Cunepretrka — Hayka O caMoOpraHu3anuu mMarepud. CaMoopraHu3anus B MPUPOIHBIX U
colManbHbIX cucreMax. [IpuMepsl camMmoopranu3anuy B IPOCTEUIINX CUCTEMAX.

2) CamoopraHu3saliys — IpoIEecC YIOPSAA0UCHHS B OTKPHITONH CHCTEME 33 CUET COTJIaCOBAHHOIO
B3aUMOJICVCTBUSI MHOKECTBA JIEMEHTOB, COCTABIIAIOLIUX 3Ty CUCTEMY. XAPAKTEPUCTUKU CUCTEMBI
U TIpolecca.

3) HeoOxomumbie YCIIOBHSI CaMOOPraHU3aIiK: HEPAaBHOBECHOCTh M HEJIMHEHHOCTh. [ToporoBbIit
xapakTep (BHE3aIHOCTh) camoopranuzanuu. Touka Oudypkaluu Kak MOMEHT KpHU3uca, MOTepU
YCTOMYUBOCTH.

4) Poct ykryaruii BOIHU3M TOYKH OupypKaIuu.

5) [NoHMXeHHE SHTPOIUHN CHCTEMbI TIPU caMOOpraHu3anuy. [IOBBIIICHHE SHTPOIUH OKpYXKa-
IOLIEH cpebl IPU CaMOOPraHU3aLuu.

Paznen 5. 9BOJIIOHNMOHHOE ECTECTBO3HAHHUE

Tema 5.1. Kocmosiorusi — Hayka 0 CTPOEHHMH M 3BoJIIOLUH BeesreHHo

1) OHOPOAHOCTh M M30TPOITHOCTh BeeneHHo# B 0onbmux MaciTabax. XUMHUECKH COCTAB
BcenenHoi.

2) Monenu 6ecKOHEUHOM B IPOCTPAHCTBE CTAllMOHAPHOHN BeeneHHoil.

3) lunamuueckas Mojieib Beenennoit @punmana.

4) Pacummpenne Bcenennoir u 3akon Xa06ma. KocMmonorndeckass MoJelb HECTAMOHAPHON
Bcenennoii DitHmreitna-Opuamana.

5) Paznuunble CrieHapuu pa3BUTUS BCelleHHOM: OTKpBITast, MyIbCUPYIOIIAs U 3aKPhITas MOJie-
mu sBomtoruu. [Ipobrnema uzmepenus cpenneit miotHoctTy Beenennoii.

6) Teopus bosbmioro B3peiea (I'. ['amoB).

Tema 5.2. Kocmoronus. I'eostornueckast 7BoII0OIUS

1) KocMoronusi — paszen acTpOHOMHUH, M3YYArOIIUH MPOMCXOXKICHUE M Pa3BUTHE KOCMHUYE-
CKHX T€Jl M UX CHCTEM.

2) uarpamma ['epummpynra-Paccena — MoJienb 3BOIOLUH 3BE3/1bI B 3aBUCUMOCTH OT €€ Mac-
Chbl. JTanbl 00pa30BaHus 3B€3/1bl. DTAlbl IBOJIOLUH 3BE3/1 IIPH Pa3HbIX Maccax.

3) T'umotessr 0 npoucxoxaeHun CoJTHIIA U TUTaHET.

4) Mogens BayTpennero crpoeaus Connia. ColHeYHass ak THBHOCTh, H3IyUYCHHE.

5) Ilnanera 3emirs, ee hopma, XUMHUYECKHI COCTaB, BHYTPEHHUE O0OJOYKH 3€MJIM U METOIbI
WCCJICIOBAHUS €€ TIyOuH.
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Tema 5.3. buojiornyeckuii 3B0TIOLHOHU3M

1) DBoutorus U ee aTpuOyTHI: CaMOIIPOU3BOIBHOCTh, HEOOPATUMOCTD, HAIIPABICHHOCTb.

2) Buonoruueckas 3BONIONHS — €CTECTBEHHBIM MPOIECC Pa3BUTHS JKUBOW MPHPOJBI, COMPO-
BOXKJAIOIIUICS M3MEHEHHEM T'€HETHYECKOTo COCTaBa MOMYJAIHA, (GOpPMHUpPOBAHHEM aJalTalui,
BU000pa30BaHUEM U BBIMUPAHUEM BHJIOB, IPEOOPa30BAHNUEM SKOCHCTEM U OHMOC(EPHI B LIEJIOM.

3) DBoonMoHHas KOHLENIUs Jlamapka u ee OCHOBHBIE MTOJIOKCHUSI:

— UJesl U3MEHSAEMOCTHU BUIOB;

— MPOLIECC CAMO3apOKACHUS KUZHU IIPOJIOIIKAECTCS IIOCTOSHHO;

— y BCEX OPTaHU3MOB CYILECTBYET CTPEMIICHUE K COBEPIICHCTBOBAHUIO;

— 3aKOH YIPaXXHEHUS U HE YIIPaKHEHHsI OpPraHoB (E€CJIM OpraH HYXEH, TO 3TO BEET K €ro Jajib-
HEHIIeMY pa3BUTHIO, HET — K JIerpaJalyy;

— IIEPBBIC OPTAaHU3MbI IPOU30LLIN U3 HEOPIAaHUYECKOM MPUPOBL;

— CBSI3b DBOJIIOLIMH JKUBBIX OPraHU3MOB C U3MEHEHHUSAMHU YCIOBUHI OKPYKAIOIEH CPEbl;

— Hacje0BaHHe OJaronpusATHBIX IPU3HAKOB.

4) Teopus 3Bomtounu Y. JlapBuHa, OCHOBHBIC MTOJIOKEHHUSL:

— BCE BU/IbI )KUBBIX CYIIECTB, HACEISIOMUX 3eMJI0, HUKOTJa He ObUIN KEM-TO CO3/aHblI;

— BO3HUKHYB €CTECTBEHHBIM ITyT€M, OpraHU4YecKre (pOpMbI MEJIEHHO M IIOCTENEHHO Mpeodpa-
30BBIBAIMCH U COBEPUICHCTBOBAJIMCH B COOTBETCTBUU C OKPY)KAIOIIUMHU YCIOBUSIMU;

— B OCHOBE INpeoOpa3oBaHMs BHJIOB B NPUPOJAE JEXKAT TaKHE CBOICTBa OpPraHU3MOB, Kak
HACJIEACTBEHHOCTb U U3MEHYMBOCTD, @ TAK)XKE IIOCTOSHHO IPOUCXOAAIIUI B IPUPOJIE ECTECTBEHHBIN
0TOOp, KOTOPBIN OCYILIECTBIISIETCS YEPE3 CI0KHOE B3aUMOJICHCTBUE OPraHU3MOB JIPYT C APYTOM U C
(bakTOopamMu HEXHUBOM MPUPOJIBI — IPOUCXOIUT O0pHOa 3a CyIIeCTBOBAHUE;

— pe3yNbTaT HBOJIOIUH — MPUCIIOCOOIEHHOCTh OPTaHU3MOB K YCIIOBHSAM UX OOMTAHUS M MHO-
rooOpasust BUJ0OB B IPUPOJIE.

5) CuHTeTHYecKasi TEOpHsl IBOJIOIMUA — COBPEMEHHAsI IBOJIOLIMOHHASI TEOPHs, KOTOpasl sSBJIs-
€TCsl CUHTE30M PA3IMUHBIX JTUCUUIUINH, IPEXKIE BCEro, FEHETUKN U AapBUHU3MA. OCHOBHBIE I10JI0-
KEHUS:

— MaTepUaIoOM I YBOJIIOLIMM CIIyXaT HAaCJIEICTBEHHbIE U3MEHEHMS — MyTalllN;

— OCHOBHOM JIBHKYIIUH (paKTOp — €CTECTBEHHBIH 0TOOP Ha OCHOBE OOPHOBI 32 CYIIIECTBOBAHHE;

— NOMYJISIIMS — HAUMEHbILIask €IMHUIIA SBOJIIOLINY;

— DBOJIIOLUS HOCUT B OCHOBHOM JMBEPTre€HTHBIA XapakTep, T.€. OJWH TAaKCOH MOXKET CTaTb
IIPEIKOM HECKOJIBKMX JOYEPHUX TaKCOHOB;

— SBOJIIOIMSI HOCUT MOCTENEHHBIA U JUINTEIbHBIA XapakTep; BUA000pa30BaHUE KakK 3Tall 3BO-
JIOLMOHHOTO TpoIiecca MpeICTaBiIsieT co00i CMeHY OJHON BPEMEHHOM MOMYJSIUKN Yepeson mo-
CIIEYIOIINX BPEMEHHBIX MOIYJISLINM;

— BHJI COCTOUT U3 MHOKECTBA COMOJYMHEHHBIX, MOP(OIOrHUecKHy, (PHU3HOIOTHUECKH, FIKOIOT U-
4eCKH, OMOXUMHUYECKH U TEHETHUUYECKH OTIUYHBIX, HO PEMPOAYKTUBHO HE M30JIMPOBAHHBIX €IMHUIL
— HOJIBUJIOB U MOMYJISILIMIA;

— BHJI CYILIECTBYET KaK L€JIOe U HE 3aMKHYTO€ 00pa3oBaHMeE; IIeIOCTHOCTh BUJA MOJICPKUBA-
€TCsl MUTpalusIMU 0co0el U3 OJJHOM MOMYJISALUHU B IPYTYI0, IPU KOTOPBIX HaOIr0AaeTcst oOMeH aj-
nensaMu (IOTOK TeHOB);

— MaKpOdBOJIIOIMS Ha OoJiee BBICOKOM YPOBHE, YeM BHJ (poJl, CEMEHCTBO, OTPsA, KJIacc U 1p.),
UJET MyTeM MUKPO3BOJIOLNN;

— mo00ii peanbHbIH (a He COOPHBIN) TAKCOH UMEET MOHO(DHIIETHYECKOE MTPOUCXOKICHHUE;

— DBOJIIONIMS UMEET HEHANpaBJICHHBIM XapakTep, T.e. He WAET B HaIlPaBICHUM KaKOH-InO0 Ko-
HEYHOM LIEeJIH.

Tema 5.4. I'eHeTHKA H IBOJIONHSA

1) I'eHeTHka — HayKa O 3aKOHOMEPHOCTSX HACIEJICTBEHHOCTH M U3MEHYMBOCTH. ['€H — CTpyK-
TypHasi ¥ (YHKIMOHAJIbHAS €IUHUIA HACJIEICTBEHHOCTU JKUBBIX opraHu3mosn, ydyactok JIHK, 3a-
JAIOIIUH TOCJIEA0BATEIFHOCTh ONPEeNICHHOr 0 mosnentuaa auoo gpynxmnuonansHoit PHK.

2) Amtenn — pa3nuuHble (GOPMBI OHOTO U TOTO XK€ T'€Ha, PACIOJIOKEHHBIE B OJWHAKOBBIX
ydacTKax (JOKycax) FOMOJOTMYECKMX XPOMOCOM M ONPEIENSIOIINE allbTePHATUBHBIE BapUAHTHI
pPa3BUTHA OJHOTO U TOTO K€ IPU3HAKA.
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3) XpoMOCOMBI — HYKJICONPOTEHIHBIC CTPYKTYpPhI B SAPE IYKAPHOTHUYCCKOM KIIETKH, B KOTO-
PBIX COCpeNOoTOYeHa OOJbIIas YacTh HACIEICTBEHHON MH(OpMAINH, U KOTOpPHIE MPEIHA3HAUYCHBI
JUTSL €€ XpaHEHUs!, pean3aliy U nepesadu.

4) IoHsATHS TeHOMA, TCHOTHIA U (PCHOTHIIA.

5) CBoiicTBa reHETHYECKOro MaTepuana. Buapl u3MeHUnBOCTH. MyTtareHubie GakTopsl. [Ipu-
YUHBI MyTalui. Ponbs MyTanuii B 3BOJIIOLIMOHHOM ITpoLiecce.

Pazgen 6. BMOC®EPA U YEJIOBEK

Tema 6.1. IxocucreMbl

1) Dkosorust — OMOJIOTHYECKAsT HayKa, KOTOpask UCCIEAYET CTPYKTYpY U (DYHKIIHOHHUPOBAHHE
CUCTEM HaJOPTaHU3MEHHOI'O YpPOBHS (IIOMYJISIMH, COOOIIECTBA, IKOCUCTEMbI) B MPOCTPAHCTBE U
BPEMEHMU, B €CTECTBEHHBIX Y N3MEHEHHBIX YEJIOBEKOM YCIIOBHUSX.

2) 'maBHas 3a/1a4a 9KOJIOTHH — PACKPBITH OOIIHE 3aKOHOMEPHOCTH OPraHU3aIlMU JKU3HH U Ha
9TOM OCHOBE pPa3paldOTaTh MPHUHIMIIBI PAMOHAIHLHOTO HCIOJIb30BAHUS MPHUPOIHBIX PECYpCOB B
YCIIOBHSX BCE BO3PACTAIOIIETO BIMSHUS YeIOBeKa Ha Onocdepy.

3) TIpeameToM 3KOJIOTHH SBJISIFOTCS OMOJIOTHYECKUE CHCTEMbI OT OpraHu3Ma 10 OHOChEpHI.

4) ToHsATHE SKOCUCTEMBI. DJIEMEHTHI dKOocucTeM (OMOTOI, OMoIeH03). bruoTrueckast CTpykTypa
9KOCUCTEM. BUJIBI MPUPOAHBIX IKOCHUCTEM.

5) Iumessie (Tpoduyeckre) UEenu, MMPaMUIbl. DHEPreTUISCKUE MOTOKH B IKOCHCTEMAX.

6) Dxosorndeckue pakropbl. POpMbI OMOTHIECKUX OTHOIICHHI.

7) Ilpenenst TonepanTHocTH. Cpena OOUTAHMS U KOJIOTHYESCKAs HUIIIA.

Tema 6.2. buocdepa

1) Buocdepa — o6o0uKa 3emiin, 3acelieHHAas )KUBBIMU OPraHU3MaMHM U PeoOpa3OBaHHAs UMHU;
riio0anbHast IKOCUCTEMa 3EMITH.

2) BerecTBo: %HBOE, KOCHOE, OnoreHHoe. I'eoxumuueckue GPyHKIIUU BELICCTBA:
ra3oBasi; KOHIICHTPALMOHHAS; JICCTPYKTHBHAS, CPEeI000pa3yromias; SHEpreTHIecKast.

3) Buorennas Murpaius aTOMOB XUMHYECKUX JJIECMEHTOB.

4) BiusHre KocMUUeckux (pakTopoB Ha 6uochepy.

Tema 6.3. UennoBek B 6uochepe

1) AuTponoreHne3 — 4acTh OMOJOTMYECKOM SBOJIONUHU, KOTOPask MpUBEa K MOSBICHHIO YeI0-
Beka paszymHoro (HOmMO sapiens), oTaenuBIIero ero oT MPOYUX TOMHUHUII, YE€I0OBEKOOOPa3HbIX 00e-
3bsIH U TUIALIEHTAPHBIX MIIEKOMUTAIONIUX, TMPOIECC UCTOPUKO-IBOIIOIMOHHOTO (hopMupoBanus ¢Gu-
3MYECKOTO THITA YeJIOBEKa, TIEPBOHAYATILHOTO PA3BUTHUS €TI0 TPYAOBOU JACSITEIHHOCTH, PEUH.

2) V3ydeHneM aHTPOMOreHe3a 3aHMMACTCsl MHOXKECTBO HAYK: aHTPOIOJOTHS, MalCOaHTPOIIO-
JIOTHSl, TEHETUKA, JIMTHTBUCTHKA.

3) DKOJIOTHYECKHii CTaTyC YeIoBeKa.

4) Pacsl u pacorene3. Bo3MOKHBIE ITyTH IBOJIOIMH YEIOBEKA.

5) Ponb comuanbHbIX U OMOJIOTHYECKUX (DAKTOPOB.

Tema 6.4. I'100abHBIH IKOJIOTHYECKHIT KPU3HC

1) 3arpsi3HEHHE OKpYKaIOIIeH cpe/ibl (MHTPEIUEHTHOE, PU3HUECKOE, IeCTPYKTUBHOER).

2) Nnaukatopsl r1o0aibHOro SKOJIOTHYECKOTO KpU3Hca:
MAapHUKOBBIN 3(PPEKT; UCTOIIEHHE 030HOBOI'O CIIOS; JAETPajalis JIECHBIX, 3€MeNIbHbBIX, BOJHBIX pe-
CYpCOB; CHIKEHHE OMOPa3HO00pasHsl.

3) Ilonsarue Hoochephl Kak dTana pa3BUTHs OHochHephbl MPU Pa3yMHOM PETryIUPOBAHUHM OTHO-
LIEHUH YEJIOBEKA U IPUPOJIBL.

4) YcToinunBoe pa3BUTHE KaK KOMIIPOMHCC MEXIy CTPEMIICHHEM YelIOBEYEeCTBA YIOBIIETBO-
PATH CBOM MOTPEOHOCTH U HEOOXOAMMOCTBIO COXpaHeHUs1 OMocQepsl s OyTyIX MOKOJICHUH.

4.3. JJabopaTopHbIe padoThI

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO.
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4.4, IlpakTUyecKue 3aHITUHSA

— 111 O4HOM (POpMBI 00ydeHUs

Buo 3anamus ¢
No | Homep Odvem UHMEPAKMUBHOI,
n/n | pasoena Haumenoeanue mem npaxmuueckux 3aHAmuil (ac.) AKMUeHoI,
pucyuniu- UHHOBAUUOHHOU
Hot gopmax, (uac.)
1 1 DBOJIOMS HAYYHOT'O METOJIa M €CTECTBEHHOHAYYHOMN 4 B
KapTUHBI MUPA
2 2. [IpocTpaHcTBO, BpeMsi, CHMMETpUS 2 2
3 3 CTpyKTypHBIE YPOBHH U CUCTEMHAsI OpTraHU3aIlUs Ma- 4 B
TepUH
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 npakmuyeckux 3aHAmuil (uac) aKmueHoi,
oucuyun- UHHOBAUUOHHOIL
JIUHDL gopmax, (uac)
1 1 DBOJIOIUS HAYYHOTO METO/Ia ¥ KOHIICTIIIUU COBpe- 0.5 B
MEHHOT'O €CTECTBO3HAHUS
2 2. IIpocTpaHcTBO, BpEMsl, CHMMETPHSI 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
— IUis1 3204HOM hopMbI (YCKOpEHHOE 00yUYeHHE)
Buo 3anamus ¢
No Homep O6vem UHMEPAKMUBHOII,
n/n | paszoena Haumenoeanue mem npakmuueckux 3aHamuil (uac) aKmueHol,
oucyun- UHHOGAUUOHHOU
JIUHBL dopmax, (vac)
1 1 DBOIIOIUS HAYYHOTO METO/IAa ¥ KOHIIETILIUU COBpe- 05 B
MEHHOT'O €CTECTBO3HAHUS
2 2 IIpocTpaHcTBO, BpeMsl, CHMMETPHUS 0,5 —
3 3 CTpyKTypHBIEC YPOBHH U CUCTEMHAs OpraHU3aIns 0,25 B
MaTepuun
4 4. [Mopsimok u GecopsiIOK B IPHPOIE 0,25 -
5 5 DBOJIIOLIMOHHOE €CTECTBO3HAHNE 0,25 —
6 6 buocdepa n genmosek 0,25 -
UTOIro 2 —
4.5. KoHTpo/IbHbIE MEPONIPHUATHSA: KYPCOBOM NPOEKT (KypcoBasi padoTa), KOHTPOJIbHAsA
padora, PI'P, pedepar
Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI 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.

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

1. Konuenmuuu coBpeMeHHOTO ecTecTBO3HaHuA: ydeOHuk /Ilom pen. C. A. JleGenmema. -
Mockga: FOpaiit, 2011. - 358 c.
2. Kum, II.b. Pamumanmonnas skonorusi: yueoHoe nmocodue / JI.b. Kum, JI.A. I'epamenko. —
bparck: uzn. bpl'Y, 2011. - 213 c.
3. Kum, /I.b. ®usuka aToOMHOrO sapa M 3J€MEHTapHBIX 4acTHil: yueOHoe mocooue/ J[. Kum,
J.W. Jleur. — bparck: bpI'V, 2012. —145 c.
4. Kuwm, JI.b. Mexanuka. Kypc nexumii: yueonoe nmocodbue. Y.1/1.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 cCOBpEMEHHOIO €CTECTBO3HAHMS. DIEMEHTHI OWOJIOTMH: METOJUYECKHE yKaza-
uust/ B.K. Boponos [u ap.]. — bparck: BpI'VY, 2007. — 25 c.
7. IEPEYEHb OCHOBHOWM W JONOJHUTEJBHONH JIUTEPATYPBI,
HEOBXOJUMOM U151 OCBOEHUS JUCIHUATIIMHBI
Buo | Konuuecmeo | Obecne-
Ne Haumenoeanue uzoanusn 3aHs- | 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. Konuenmumn 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 ectecTBo3Ha- | JIK, 22 1
Hus: yueb. mocobue ans By3oB/ B.K. Boponos, B.K. | II3,
I'peuneBa, M.B. CargeeB. — 2-e u3z., crepeorurn. — | CP
Mocksa: Bricmras mkoma, 1999. — 274 c.
4. Py3aBun, I'.'1. Konuenuuu coBpeMeHHOro ecrtecTBo- | JIK, 9 0,5
3HaHuA: y4eOHuk nans By3oB/ .M. PyzaBun. — M.: | II3,
KOHUTH, 2005. — 287 c. CP
5. 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. Konnenuuu coBpemeHHOTO ectecTBo- | JIK, 182 1
3HaHus: yuebnuk g By30os/ A.Jl. Cyxanos, O.H, I'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.DnexTpoHHBIH KaTamor Oubaunorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe? L NG=&C21COM=F&I21DBN=BOO
K&P21DBN=BOOK&S21CNR=&Z21ID~=.

2. Dnextponnas oubauoreka bpl'Y http://ecat.brstu.ru/catalog .

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

4. DnexTpoHHO-OMONMMOTEeuHas cuctema «M3marensctBo «Jlanp» 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 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

Jeonioyun HAYUHO20 MEMOOA U eCHECMBEHHONAYYHON KAPMUHbL MUPA

ﬂ CJIb 3aHATHA:

1) ysICHUTH 3HAUCHHE METO/Ia HAyYHOTO MO3HAHUS, KaK COBOKYIHOCTH IPUEMOB M OIlepamuii
TEOPETUYECKOr0 U MPAKTUYECKOTO TO3HAHUS AEUCTBUTEIBHOCTH; PACCMOTPETh HAa PUMEPAX METO-
JIbl HAYYHOTO MO3HAHUS, KPUTEPUU HAYYHOTO 3HaHMA, GYHKLIUU HAyKH, a TaKXKe MPUHLMUIBI BEpH-
¢ukannu u Qanpcupukannu, 4ToObl CTYJEHTHl MOTJIM OPUEHTHUPOBATHCS B MOTOKE MH(POpPMALMK 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.

PaccMmarpuBaeMble BOTIPOCH! (IPUMEPHBIH IUIAH 3aHITHUS):

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 HayYHOTO MMO3HAHUS: HAOIIOJCHNE, SKCIIEPUMEHT, H3MepeHHe, abCTparupoBaHue, uie-
anuzanus, popManuzanus, HHIYKIUS U IeAYKLUs, aHAIU3 U CUHTE3, MOJICTUPOBaHHUE.

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

5. IonsiTue Hayku, kiaccuuKalus HayK (€CTECTBEHHbIE, OOIIIECTBEHHbIE U I'YyMaHUTapHbIE, TEX-
HUYECKHUE U Jp.). PaccMoTpeTs nmpumMepsl.

6. CBs3p HayKH C KYJIBTYpOW, POJIb €CTECTBO3HAHUS B KYJIbTYype; MHTETpanus Hayk. MaTeMaTuka
KaK sI3bIK €CTEeCTBO3HaHUA. [[Be KyJbTypbl (€CTECTBEHHOHAy4YHas M T'yMaHUTapHas) U CBS3b
MEX1y HUMH.

Ilops1oK BBINIOJIHEHN:

1. YcTHBIC TOKIABI 1O TEME MTPAKTUYECKOTO 3aHSITHS.
2. Ilpe3eHTannu 1Mo TeMe MPAKTHUECKOTO 3aHSTHS.
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3. Bormpock 1o mpe3eHTanusaM U J0KIa1am.

4. YcrHas Oecea Mo TeMe MPaKTUIECKOT0 3aHATUS: 00CYKIEHUE NOKIAI0B, IPEe3CHTALINM, pa3oop
HE YCBOGHHOT'O MaTepuala 1o TeMe 3aHsTHS.

5. YcTHBIM onpoc 00y4YaroIIMUXCs 10 TEME 3aHSITHS.

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

3agadue Ui cCaMOCTOSTEIBHON pabOThI:

1. IlpopaboTtaTh pekoMeHAyeMble HICTOYHUKH, OCHOBHYIO U JIOTIOJHUTENbHYIO JTUTEPATypy IO U3Y-
4aeMOMY BOIIPOCY € LENbI0 YIIIyOJeH!Us], CHCTEMAaTHU3allu1 U PACIIMPEHNUS IOJyUYEHHBIX 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 U3JIOKHUThH CYyTh UCCIENYeMON TEMbI, TPAKTUUYECKH HE UCTIONB3YS
TEKCTOBBIM MaTepHall.

4. XenareabHO MPHUBECTH MPUMEPHI U3 MPAKTUKU, TOSICHSIOIINE 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. Jlaiire ompeneneHue MeTOJa HAYy4YHOTO Mo3HaHUs. Kakue BaM W3BECTHBI YPOBHU M METOJbI
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 OXapaKTEPUIYHTE UX.

Urto sBisieTcst KpUTEPUEM HAYYHOCTH SMITUPUUECKOU TEOPHH?

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 HEoOXx0IMMa BBIPAOOTKA OCOOBIX ITUYECKUX TPEOOBAHMI K IEATEIHHOCTH YIEHOTO?
[lepeuncnure >THYECKHE MPUHLMIBI HAYYHBIX HUCCICIOBAHUM, MOACHUTE UX CYTh, MPHUBEIUTE
IIPUMEPHI.

agblrwn
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IIpakTuuyeckoe 3ausitue Ne 2

Ilpocmpancmeo, epemsa, cummempus

! leJ'II) 3aHATHUSA.

1) PaccMOTpeTh B HCTOPUYECKOM aCIEKTe IBOJIOLHUIO MOHATHI MPOCTPAHCTBA M BPEMEHH 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 SHEPTUH, UMITYJIbCa, MOMEHTa UMITYJIbCA, JIEKTPHUUECKOr0 3apsa.

2. Teopema Herep — dynnamenrtanbHas TeopeMa (U3MKH, YCTAHABIMBAIOLIAS CBSI3b MEXIY CBOM-
CTBaMHU CUMMETPUHU 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 OTHOCUTENBLHOCTH DUHILITEHHA.

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

8.

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

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

Omnupuueckue gqokazarenscrsa OTO.

Ilops10K BEITOJHSHUS

1.
2
3.
4

5.

YcTHBIE AOKJIAAbI IO TEME IMMPAKTHYCCKOI'O 3aHATHUAA.

. IIpe3enTannu 1o TeMe NpPakTUUECKOI0 3aHATHUS.

BOHpOCBI I10 IMPE3CHTAIUAM U JOKJIadaM.

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

HE YCBOEGHHOI'0 MaTepuana o TeMe 3aHsATHS.
YCTHBIN OMPOC 00YYAFOIIMXCS TI0 TEME 3aHSATHSI.

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 LEJBI0 YIIIyOJIeHUsI, CHCTEMATH3allUU U PACIIMPEHUS TIOTYUYCHHBIX 3HAHUU.
[ToaroroBka K JOKJIaaaM U MPE3EHTAIUH 110 TeME MPAKTUYECKOTO 3aHSTHS.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI JJISI CAMOIIPOBEPKHU.

PexoMeHnganmy no NoAroTOBKE K MPAKTHYECKOMY 3aHSATHIO:

1.

W3yunTh NEKIMOHHBIM MaTepuai M0 JaHHOW TeMe, UCIOJb3ysl B OCHOBHOM YydeOHOe mocoOue
«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 CYyTh HCCIEAYEMOIrO 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

BpeMeHH. JlaiiTe MOHATHE aHU30TPOIINN, HHBAPUAHTHOCTH. [IpuBennuTe npumMepsl.
[TpuBenute ynpolieHHYyI0 GOopMyTUpOBKY Teopembl Hetep.
Kak ¢ pa3BuTHEeM eCTECTBO3HAHMS M3MEHSJIMCH MPEJCTABICHUS O MPOCTPAHCTBE U BPEMEHU
(Apucrorens, HproTOH, DUHIITEIH).
HazoBute coxpansronuecs: BenuunHbl. Kak CBsi3aHbI 3aKOHBI COXpPAaHEHUS! UMITYJIbCa, MOMEHTA
MMITYJIbCa U SHEPTHH C IPOCTPAHCTBOM U BpEMEHEM?
Jaiite onpenenenre uMmysiabca U cHOpMYITHPYITE 3aKOH COXPAHESHHS UMITYJIbCA.
[TosscHUTE TOHATHE YHEPTUH U €€ CMBICII.
CdopmynupyiiTe 3aKOH COXpaHEHUS MEXaHHMYeCKOW SHepruu. PaccMOTpuTe YacTHBIE Ciydau
3aKOHA COXPAHEHHS] MEXaHUYECKON YHEPIUH.
[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 yeM oTimune NMpuUHIKIIOB OTHOCUTENbHOCTH ["anmest 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 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 IIJIAH 3aHATHA):

1.

2.

8.

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

B3anMOCBA3b CTPYKTYpPHBIX YPOBHEH OpPraHU3allMd MaTEpPUU: LEJIOCTHOCTh U CUCTEMHOCTh
MIPUPOJIBI, MHOTOOOpA3He CUCTEM, HEPAPXUIHOCTD MPUPOJIBI U CUCTEM, aJITATUBHBIC U HHTETPa-
THUBHBIE CBOMCTBA IPUPOJIHBIX CUCTEM.

Opranmzanys MaTepun Ha Gpu3ndeckoM ypoBHe. DyHIaMEHTAIIbHBIE U 3JIEMEHTAPHBIE YACTHUIIbI
MaTtepuu, ux kinaccupukanus. IlepeHocunkn ¢GyHIaMEHTATBHBIX B3auMojeicTBuid. [Tonarus
(bU3UIECKOTO TOJIA U (PU3NYECKOTO BaKyyMa

Opranuzanys MaTepuu Ha XUMUYECKOM ypOBHE. ATOM, MOJICKYJIa, XUMHUYECKUN djieMeHT. Mo-
JieKyJa KaK 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 MaTEepPHH: CUCTEMHOCThH >KHMBOTO, Uepap-
XUYECKas OpraHu3alus U XUMAYECKUM COCTaB KUBOT0; aCUMMETPUYHOCTD (XUPAIBHOCTH) MO-
JIeKyJ )KUBOT0, OTJIMYHE )KUBOW MAaT€pUU OT HEKUBOMU.

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

Hyxneorunsl — MoHOoMepsl HykinenHoBbIX kucioT, [JJHK u PHK, azotucteie ocHOBaHus, KOM-
MJIEMEHTAPHOCTh, PYHKITUU HYKICHHOBBIX KUCIIOT; TCHETUYECKUHN KOJ 1 €T0 CBOMCTRBA.

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 IpE3CHTAIMAM U 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.

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

OTBETUTH HAa KOHTPOJIHHBIEC BOMIPOCHI JJISI CAMOIIPOBEPKH.

PexoMeHganuy mo NoAroTOBKe K MPakKTUUECKOMY 3aHSITHUIO:

1.
2.

N3yunTh NTEKIIMOHHBIN MaTEpUal 10 JaHHOM TEME.
[ToarotoBuTh KpaTKuil, HO JOCTATOYHO MOJIHO PACKPBIBAIOIIMI CYTh HCCIEIYEMOW TEMBI J0-
KJIaA-TIPE3EHTAIINIO, POIOJDKUTEILHOCTBIO HEe 0oJiee 5—7 MUHYT;
SICHO M 4YETKO CBOMMMU CIIOBAMHU H3JIOKHUTH CYTh HMCCIEAYEMOIO BONPOCA, NMIPAKTUYECKU 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 BBIAEISAIOTCS COBPEMEHHBIM ecTtecTBOo3HaHueM? Ha oc-
HOBAHUU KaKUX MPU3HAKOB (POPMHUPYIOTCS 3TU YPOBHU?
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[TosicHuTe B 4eM CyTh IIEJIOCTHOCTH M CUCTEMHOCTH IIPUPOJIbI, €€ HePAPXUYHOCTH?

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

OOBbsCHUTE OHATHE «YACTHUIIBI — IEPEHOCUNKHU (HYHIAMEHTATBHBIX B3aUMOIACHCTBUI.

Kakue ¢pyHnnamMeHTaibHbIe YaCTHIIB (POPMHUPYIOT BEIIECTBO?

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

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

Onummure CTpoeHHe aTOMHOTO Aapa. YTo npeAcTaBisioT co0oil sinepHble CHIIbI?

UYro Takoe MosieKysa, Makpomodekya? JlaiiTe NOHATHE XMMUUYECKOT0 3JIEMEHTA.

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

10. HazoBuTe OCHOBHBIC CBOMCTBA )KHBOW MATEPUH.

11. TlepeuncauTte U KpaTKO OXapaKTEPU3yWTe YPOBHU OPraHU3ALNU KUBOU IIPUPOJIBI 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 TOHATHAMH KaK JICTEPMUHU3M, IMHAMUYECKUI Xa0C, BEPOSITHOCTb,
CIIy4alfHOCTh, (IIYKTyaIusi, BOIHOBasK (PYHKIHS; KOPITYCKYJIIPHO-BOJIHOBOH Tyaln3M MaTe€pHH, CO-
OTHOUICHUE HEONPEICIIEHHOCTEH, MPUHIINI TOMOTHUTEILHOCTH M IPUHIIMI BO3PACTAHUS SHTPOIUU

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 HeycToiunBOe ABIKeHHE. JJuHamudecknii xaoc. [IpuMepsl cucTeM ¢ AMHAMHUYE-
cKuUM xaocoM. OTimyue xaoca oT 6ecropsika.

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 qomoHUTETPHOCTH. COOTHOIICHHUE HeonpeeieHHoctel I eizendepra.

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

8. IloHsATHE PHTPONIUU. DHTPOMHS KaK
— (hu3nyYecKknil MHANKATOP HAMpPaBJICHUS BPEMEHU;
— n3MmepsiemMas pusndeckas BelnurnHa (TpUBEACHHAS TEII0Ta);
— Mepa MOJIEKYJISIpPHOTO Oecropsiika;
— Mepa OTCYTCTBHSI HH(OPMAIIHH.

9. DHTpoONUS OTKPBITON CHUCTEMBI. TepMOAMHAMUKA JKU3HU.

10. Cunepreruka — Teopusi camoopranuzanuu. [Ipumepsl camoopranu3aiy B MpOCTEHIINX CUCTe-
Max. HeoOxonMeble ycrioBusi caMoOpraHU3aluu.

ITops 10K BBITIOJIHEHNUS:

1. VcTHBIC TOKIAIBI 10 TEME MPAKTHISCKOTO 3aHSATHS.
2. Ilpe3eHTanuu 1Mo TeMe MPaKTHUYECKOTO 3aHSTHS.
3. Bormpock 1o mpe3eHTausam 1 J0KIa1am.
4. YcrHas Oecea Mo TeMe MPAKTUIECKOT0 3aHATUS: 00CYKIEHUE NOKIAI0B, IPEe3CHTALNMI, pa30oop
HE YCBOGHHOT'O MaTepualia 1o TeMe 3aHsTHS.
5. YcTHBIH onpoc 00ydaromuxcst Mo TeME 3aHSITHSL.
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dopmMa OTYECTHOCTH: BBICTYIZICHUEC, JOKIad, MPE3CHTALHA, YCTHBIﬁ OTBCT.

3aI[aHI/Ie JUUISL CaMOCTOSTEILHOMN DaGOTLIZ

1. IlpopaboTtaTh pekOMeHAyeMble HICTOYHUKH, OCHOBHYIO U JIOMIOJHUTENIbHYIO JTUTEPATypy IO U3Y-
4aeMOMY BOIIPOCY € LENbI0 YIIIyOJeHHUs], CHCTEMAaTHU3allu1 U PACIIMPEHNS IOJyUYEHHBIX 3HAaHUM.

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

3. OTBeTUTH HA KOHTPOJIBHBIE BOIPOCHI JUISI CAMOIIPOBEPKH.

PekoMeHanmm 1mo NoAroToBKe K NPaKTHUSCKOMY 3aHSITHIO:

1. 3yunuTh NEKIMOHHBIA MaTepual MO JAaHHOW TeMe, MCIOJb3ys B OCHOBHOM Yy4eOHOE mocobue
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 PACKPBIBAIOIIUNA CYyTh HCCIEAYEMOW TE€MBI J10-
KJIa/I-TIPE3EHTAIINIO, TIPOIOJKUTEIBHOCTBIO He Ooiee 5—7 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 NeTepMuHu3Ma Jlarnaca?

Uro sBnsieTcst nuHaMudeckuM xaocoM? [lpuBennte mpuMepsl.

Kakue Teopuu ONMUCHIBAIOT TMHAMHYECKHE U CTATUCTHYECKIE 3aKOHOMEPHOCTHU B TIpUpojie?
Urto takoe Qurykryanus?

agrwbdE

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

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

SIBJICHUSIM.
6. ChopmymnupyiiTe IPUHIIHI TOTOTHATEILHOCTH, IIPUMEHSEMBII B KBAHTOBOH MEXaHUKE.

7. TlosicHuTe COOTHOIIEHHE HeomnpeaeneHHocTel [eiizenOepra U ero cBsI3b C KOPIYCKYJISPHO-

BOJIHOBBIM JyaJIU3MOM MaTCpUH.

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

poreccam.

9. IlosicHuTe MOHATHE SHTPOIHMH KaK Mephl YIopsIoueHHOCTH. KakoB cTaTUCTUUECKUI CMBICI SHTPO-
nuu? B KakoM HampaBIeHHHM MOXKET M3MEHSTHCS SHTPONUS 3aMKHYTON CHUCTEMBbI? OTKPBITOM CH-

CTCMBI U noquy?

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

TUBHBIMU? HazoBuTe HEOOXOIUMBIE YCIOBHUS CAMOOPTAaHU3AI[MN CUCTEMBI.
11. KakoBa poJib caMOOpraHu3aIii B Pa3BUTHH MPOIIECCOB B IPUPOE?

IIpakTuyeckoe 3ansaTue Ne 5 (yactp 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.

PaccMaTprBaeMble BOIPOCHI ( MIPUMEPHBIN ILJIaH SaHHTI/IH)I

1. Kocmomorus — HayKa O CTPOCHHUHA U 3BOJIFOINUU Bcenennoii.

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

1 Beenennoit. Oddexrsr OTO B Maciitabax Beenennoii.

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 — pa3aen acTpOHOMHH, H3YYaIOIIUN TPOUCXOKICHNUE U Pa3BUTHE KOCMUYECKUX TEJ U

HX CHCTCM.
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10.

11.

12.

OBoJIOLUSA 3B€3/Ibl B 3aBUCIMOCTH OT UX Macchl. DTamnbl 00pa30BaHUs 3BE3/IbI.

ConHue — 3Be37a Halllel IUIaHETHOM cucTeMbl. BHyTpeHHee cTpoenne ComHIa; UKl COJIHEUHOU
aKTUBHOCTHM M MX BO3MOJKHBIC ITPUYHHBI; COJIHEUHBIN BETEP; MAarHUTHOE II0JIE U OLIEHKA BO3pacTa
Counnuna.

I'unoressl 0 npoucxoxaeHuu CoyHLA U IIIaHET.

3emitst, ee popma, XUMUYECKUN COCTaB, BHYTPEHHUE 000JI0UYKH, METOIbI MCCIEIOBAHNUS €€ TITyOrH.
Marnutocdepa 3emin, CTpyKTypa MarHUTHOTO T10JIs1, IBUYKEHUE MarHUTHBIX IOJIIOCOB; JIEKTPH-
4eCcKOoe 110Jie 3eMJIH, 3JIEKTPOMAarHUTHbIE BPAIIEHUs B A]pe 3eMJIM U MPOLIECCH] HA TOBEPXHOCTH;
re0JI0ru4ecKast HCTOpUs 3EMIIN.

Bo3nukHOBeHHE OKeaHOB U aTMoc(hepbl; MPoIecChl B OKeaHe U arMoc(epe Ha TpaHy xaoca U IMo-
psaxa.

ATtmocdepa 3emin, ee CTPYKTYpa, XUMUYECKUH cocTaB. [IpoXoKaeHne COIIHEYHOTO CBETa Yepes
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.

. YcTHas Oeceia 1o TeMe MPaKTHYECKOTo 3aHATHS: 00CYKACHUE JOKIaI0B, PE3CHTALINH, pa30op

HE YCBOEHHOT'0 MaTepuala o TeMe 3aHsITHS.
VYcTHbIN onpoc 00yYarOMIMXCS 110 TEME 3aHSTHS.

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

3ajaHue 11 CaMOCTOSITEILHOM Da6OTLII

1.

2.
3.

[TpopabGoTath peKOMEHyeMble HCTOYHUKH, OCHOBHYIO M JOIMOJIHUTEIbHYIO IUTEPATYPY IO U3Y-
4aeMOMY BOIIPOCY C LEJBI0 YIIyOJICHUSI, CHCTEMAaTU3alMK U PACIIUPEHUSI IOJTYyUYEHHBIX 3HAHUH.
[ToaroroBka K JOKJIagaM U MPE3EHTAIUH 110 TEME MPAKTUYECKOTO 3aHSTHS.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI JJISI CAMOIIPOBEPKH.

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

1.
2.

N3yunTh JTEKIUOHHBIN MaTeprai 1o JaHHOU TeMeE.

[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 MCCIEAYEMOIO BOIPOCA, NPAKTHUUECKHU 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 Beenennoit?

Ha3zoBure OCHOBHBIE NOJIOKEHHS KOCMOJOTMYECKOM MOJENIN HeCcTallMoHapHOW BceneHHoun
OitHmreliHa-Opuamana.

Uro sBisieTcst 00beKTOM U3yUeHHUsI KOCMOTOHUH?

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

KakoBo BHyTpeHHee cTpoenue Hamiero CoyHia? ero XuMHYeCKUil COCTaB B HACTOSIILIEE BpeMsi?
Ha3oBute 1 naiite KpaTKyro XapakTEPUCTHKY TMIOTE3aM O IIPOUCXO0KICHUH HaIlel COJTHEYHON
CUCTEMBI.

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

IIpakTuyeckoe 3anaTue Ne 6 (yactsp 2)

980]110!(”01—[”08 ecmecmeo3Hanue

! !CJ'IB 3aHATHUSA.

PaccmoTpeTs OMOTOTHYECKYIO SBOJIIOLUIO, €€ aTPUOYTHI; KpUTEPUH OOUTAEMOCTH TIIAHET.

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, IPEXIE BCEro, TeHETUKHU U JapBUHM3MA. OcHOBHBIE nonoxenus CTD.

4. I'eHeTHKA U 3BOJIONMS: T€H, aJUIEJIb, XPOMOCOMBI, T€HOM, TeHOTUT U (heHOTHT. CBOMCTBA F€HETH-
Yyeckoro Marepuania. Poiap MyTanuii B 3BOJIFOHMOHHOM IIPOLECCE.

Ilops 10K BBINIOJIHEHN:

1. YcrHble 10OKIabI 10 TEME MPAKTUYECKOTO 3aHSITHSL.

2. Ilpe3eHTanuu 1Mo TeMe MPaKTHYECKOTO 3aHSATHS.

3. Bompocsl 1o npe3eHTanusm 1 T10KIa1aM.

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

5. YcTHBIH onpoc 00ydaromuXxcst Mo TeMe 3aHSTHSL.

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

3aganue Ut CaMOCTOATENLHOM paOOTHI:

1. IlpopaboTtaTh pekoMeHAyEMbIE UICTOYHUKH, OCHOBHYIO U JIONIOJHUTENIbHYIO JUTEPATypy IO U3Y-
4aeMOMY BOIIPOCY C LIEJbIO YTIyOJIeH!s, CHCTEMaTU3alK U PAaCIIMPEHNUs OTYYEeHHBIX 3HAHUH.

2. TloaroroBka K J0KJIagaM U MPE3CHTAIMU 10 TEME IPAKTUIECKOTO 3aHSITHS.

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-
KJIaI-TIPE3EHTAIINIO, POIOJKUTEILHOCTHIO He Ooniee 5S—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 OMOIOTUYECKON YBONIOINU 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, peylIeHThl. BUIBI TPUPOIHBIX SKOCHUCTEM.

2. IIumessle (Tpoduueckue) Henu, MUpaMuibl; SHEPreTHYecKre NOTOKH B SKOCUCTEMAX.
3. Dkonornyeckue (HakTopsl HIKOCUCTEM: OMOTHYECKHE U aOuoTudeckue (akTOpbl, aHTPOINOTECHHBIE

¢dakTopbl. DopMbI OMOTHUYECKUX OTHOLIEHUH (XUILHUK-)KEPTBA, Mapa3suTH3M, HEUTPAIIU3M).
4. Tlpenenst TonepanTHOocTU. Cpea 0OUTAaHUS U SKOJOTHYECKasi HUIIA.

5. buocdepa, cTpykTypa; BEmecTBo: )XHUBOE, OMOTEHHOE, OMOKOCHOE, KOCHOE, KocMH4Yeckoe. BiusiHue
KOCMHUYECKHX (hakTopoB Ha buochepy.

6. ['eoxumuueckue (GyHKIIMU KUBOTO BEIIECTBA: ra30Bas, KOHIEHTPAIIMOHHAS, AECTPYKTHBHAS, Cpe-

noo0pasyromiasi, YHePreTHIeCcKasl.
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7. YenoBek B O6nocdepe. AHTPONOTEHE3 — YacTh OMOJIOTHYECKOM IBOJIOIHMH, KOTOpas MpUBeJia K Mo-
SIBJICHHUIO YeloBeKa pazymHoro (HOMO sapiens), oTaenuBIierocs OT MpoOYux TOMHHUJ, YETIOBEKO-
00pa3HbIX 00€3bsIH U TUIALIEHTAPHBIX MJIEKOMUTAIOMINX, MPOLIECC UCTOPUKO-3BOIIOIMOHHOTO (op-
MHUPOBaHHUSA (PU3MUECKOTO TUIIA YEJIOBEKA, MEPBOHAYAIBHOTO PAa3BUTHUS €r0 TPYIOBOU JESTEIbHO-
CTH U PEUHU.

8. IIpumater — AnTponouasl — Homo habilis — Homo erectus — Homo sapiens

9. HeonuTHnueckasi peBOJIIOLUS U €€ IKOJIOTUUECKHE MTOCIEICTBUS.

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

cTeMe.
11. Dkonoruyeckuii cratyc yenoBeKa.
12. Pacwkl u pacorenes.
13. Bo3MoHBIE TIyTH 3BOJIOIHMH YesloBeKa. POb COIMAIbHBIX U OHMOJOTMYECKHX IBOIIOIMOHHBIX
(hakTOpOB.

14. 3arpsizHeHHE OKpYKAOIIeH cpelibl (MHTPEAUCHTHOE, (Pr3udecKoe, TeCTPYKTHBHOER).

15. Muaukaropsl ri100agbHOr0 3KOJOTHYECKOT0 KPU3Uca: NapHUKOBBIN 3((EKT, UCTOIIEHNE 030HO-
BOTO CJIOS, JIETpalaliisl JIECHBIX, 3¢MEIIbHBIX, BOIHBIX PECYPCOB, CHI)KEHUE OMOpa3zHo00pasusl.

16. ITonsitue HOOCHEPHI KaK dTana pa3BUTHsI OMOC(Ephl MPU Pa3yMHOM PEryIUPOBaHUN OTHOIICHUN
YeJI0BEeKa U IPUPO/IBI.

17. VYcroitunBoe pa3BUTHE KaK KOMIIPOMHCC MEXAY CTPEMIICHHEM YEeIIOBEYECTBA YIOBIETBOPATH
CBOM IMOTPEOHOCTH U HEOOXOAMMOCTBIO COXpPaHEeHUs Onochepsl I Oy IyINX MTOKOJICHHH.

DopmMa OTYESTHOCTH: BBICTYIJICHUEC, NJOKJIAd, IIPE3CHTAl NI, YCTHBIﬁ OTBCT.

3aganue JUIsi CaMOCTOATENBHOM paOOTHI:

1. IlpopaboTaTh pekOMEHAyeMbIe HICTOYHUKH, OCHOBHYIO U JIOTIOJHUTEIbHYIO TUTEPATypy IO H3Y-
4aeMOMY BOIIPOCY C LIEJIbIO YIIIYOJIEHUs, CUCTEMATHU3allMH U PACIIMPEHNS TOJyUYEHHBIX 3HAaHUM.

2. IlonroroBka K JOKJIagaM U MPE3EHTAIUH 110 TeME MPAKTUUECKOTO 3aHITHSL.

3. OTBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI JUISI CAMOIIPOBEPKH.

PekoMeHIaIum 1o NOAr0TOBKE K IPAKTHYSCKOMY 3aHITHIO:

1. V3yunTh NEKIMOHHBIA MaTepuall MO JJAHHOW TeMe, MCMOJb3ys JOMOJHUTEIbHO METOANYECKUE
ykazaHus: KoHLENMu COBPEMEHHOI0 €CTECTBO3HAHMs. DJIEMEHTbl OHMOJIOTUU: METOAMYECKHE
ykazanusi/ B.K. Boponos, JI.A. I'epamenko. — bpatck: bpI'TY, 2003. — 25 c.

2. IloAroToBUTHh KpaTKUil, HO JOCTATOYHO IOJIHO PACKPBIBAIOIIUN CYThb HMCCIEIyeMOW TeMBbI J0-
KJIaJI-TIPE3EHTAIIMIO, TPOIOKUTEIILHOCTRIO HE 0osiee 5S—7 MUHYT;

3. CBonMH CIIOBaMH U3JI0KHTH CYTh HCCIIEAYEMOTO BOIPOCA, MPAKTUYECKH HE UCIOJIB3YS TEKCTO-
BBII MaTepHall.

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

KOHTDOHBHBIG BOITPOCHI AJId CaMOIIPOBEPKHU

1. Ha3oBuTe OCHOBHBIE 1I€JIM U 33Ja4l HAyKH SKOJIOTHH. YTO SIBISETCS 0OBEKTOM U MPEAMETOM

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? [lepeuncnure ocCHOBHbIE a0MOTUYECKHE U OMOTHYECKHE

(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 «mapHUKOBBIA dP(HEKT» U YTO ABISETCS €r0 MPUIHHON?

lO Kaxkosa posb 030HO0BOTO CI1051?

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

12. Kak cBsi3aHo pazHooOpasue U yCTOMUHMBOCTh B 9KOJIOTHUECKOM cucTeme?

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: HHGOpMaluu NPy MOJATOTOBKE K 3aHATUSM;
— CO3JaHMsI IPE3EHTAI[MOHHOTO COITPOBOXKICHUS IPAKTUUECKUX 3aHATUH;
— paboTHI B IIEKTPOHHON HH(POPMAITMOHHOU 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 MeGein —
CKasi ayIUTOpHUsI
m3 JlexumonHast / ceMuHap- Hoyt6yx hp, I13 NeNe 1-8
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 AJIA TPOBEJIEHUA

IIpunoxenne 1

MNPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOIUXCA IO JUCIHUILINHE

1. Onucanue GpoHIa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne kom- )
JIEMEHT
neTeH- Pazngen Tema DdOC
KOMIIeTeHIIUH
IUH
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
TEMAaTHKH,  €CTe- | CTBEHHOHAy4Y- | CTBEHHOHAY4YHas KyJIbTypa 3ayery Ne 1.2
CTBEHHBIX, TyMa- | HOH KapTHHBI
HUTapHbIX M 9KO- | Mupa
HOMMYCCKHX HAyK | , TpocTpan- 2.1. IlpuHIUIIBI CHMMETPUH, 3a- BOTIPOCHI K
pu peucHun C”.FBO BpeMs KOHBI COXpaHEHUs 3auety Ne 2.1
npodeccroHaNb- CHMl\jIeTpI/Iﬂ ’ 2.2. DBOMIONHS IPEACTABICHHUIT BOTIPOCHI K
HBIX 3a71a4 0 MMPOCTPAHCTBE U BPEMECHHU 3auery No 2.2
2.3. DneMeHThI CeluaabHON BOIPOCHI K
TEOPHH OTHOCHTEIBHOCTHU U €€
CIIOCOOHOCTH  pe- CJ'IepCTBI/I}I 3avery Ne 2.3
ONIK-7 | math cranmapTHbie A
2.4. O6mias Teopusi OTHOCH- BOITPOCHI K
3ajaun  npodeccu-
OHAILHOI es tensHOCTH (OTO). DMnupuue- 3auety Ne 2.4
ckue gokasareinsctBa OTO
TEJIBHOCTH Ha OC-
wose mHbopmai- | 3. CTpyKTyp- 3.1. MuKkpo-, MaKpo- ¥ MeraMu- BOTIPOCHI K
o pBl 3agery Ne 3.1
OHHOM M OHOIMO- | HBIC YPOBHU U
rpacbueckoit CHCTeMHAs O- 3.2. B3auMoCBsI3b CTPYKTYPHBIX BOITPOCHI K
KyJBTYpBI ¢ TIPH- | raHu3amms Ma- yYpOBHEH opranuzanuu Matepuu | 3audety Ne 3.2
MeHeHneM uHGbOp- | TepuH 3.3. Opranuzanus MaTepuu Ha BOTIPOCHI K
MAIIHOHHO- (bU3M4IEeCKOM YypOBHE 3ayery Ne 3.3
KOMMYHHKaLHOH- 3.4. Opranu3anus MaTepuy Ha BOITPOCHI K
HEIX TEXHOIOTHI M XMMHYECKOM YPOBHE 3ayery Ne 3.4
C Y4ETOM OCHOB- 3.5. OcobennocTn Grosoruye- BOIPOCHI K
HBIX  TpeGoBaHumil CKOT'0 YPOBHsSI OpraHu3anuu Ma- | 3audety Ne 3.5
UH()OPMAITMOHHON TCpun
6e30MacHOCTH 4. TlopsnoK u 4.1. MexaHU4eCcKHii 1eTepMHU- BOIIPOCHI K
6;3cn0p$u101< 5 | HA3M. Xaotuueckoe nopegeHne | 3auety Ne 4.1
COCTABE KOJIICKTH- 4.2. luHaMu4ecKue 1 CTaTHCTH- BOIIPOCHI K
Ba MCIOJTHUTENCH YECKUE TEOPUU 3adery Ne 4.2
y4acTBOBATh B Pa3- 4.3. KopryckysisipHO-BOJIHOBOH |  BOMPOCHI K
pa60TKeKOHCprK- Ayallu3M  MaTCpuu. ]IpHHHHH 3a4CTy
TOPCKO- JIOMTOJTHUTETLHOCTU Ne43-48
TEXHUYECKOH J10- 4.4. TTpuHIIMTT BO3pacTaHUs dH- BOIIPOCHI K
KyMEHTAIMHU HO- TPONIUHU 3auety Ne 4.4
BBIX WJIM 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-
TEXHOJIOTUYCCKUX
MAIlliH ¥ KOM-

5. DBomronu-
OHHOE €CTe-
CTBO3HAHHE

CTPOEHUH U 3BOJIIOLMU 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. Buochepa u | 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. YUenosek B buocdepe BOIIPOCHI K
ONMCAaHUN 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-
SKOHOMHMYECKUX  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 TIPEJICTABICHHUMA 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.
CIIocOOHOCTBIO 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. IpHpoJIe
MCHTAllMH HOBBIX UJIA 4.2. JlnHaMUYeCcKHe U CTAaTHCTHYECKNE
MOJEPHHU3UPYEMBIX 00- | TeopuH.
pasLoB Ha3E€MHBIX 4.3. KopryckynsipHO-BOJHOBOMH J1ya-
TPAHCIIOPTHO- nu3M Matepuu. [IpuHIMn 10NoIHU-
TEXHOJIOTUYECKHX Ma- TEJIBLHOCTH.

29




IIWH 1 KOMIIJIICKCOB

CITIOCOOHOCTBIO B COCTaBE
KOJIJICKTHUBA UCIIOJITHUTC-
JIel y4acTBOBaTh B pas-
paboTKe MPOEKTOB TEX-
HUYECKUX YCIIOBUH,
CTaHZ[apTOB U TCXHHUYC-
CKHX OIKMCAHUI Ha3eM-
HBIX TPAHCIIOPTHO-

4 IIK-5

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-
JIFOIHS.

5.3. Bruojyiornueckuii 3BOIIOLMOHU3M.
5.4. 'eHeTHKA U DBOJIIOLIMA.

5. DBoaronu-
OHHOE eCTe-
CTBO3HAHUE

7.1. DKOCHUCTEMBL.

7. buoctepa n

TEXHOJIOTHYSCKHUX Ma- 7.2. buocdepa. YeJIOBEK
LIWH 7.3. Uenosek B bmocdepe.
7.4. I'moGanbHBIA HKOJIOTHUECKUI KpH-
3HC.
3. OnucaHue nokasarteJeii 4 KpuTepueB OlleHUBAHUS KOMIIETEHIIUH
IToka3aresu Ouenka Kpurepun
3HaTh: oOyuaromuiics
OIIK-4 1) 3HaeT OCHOBHBIC €CTECTBCHHOHA-
— OCHOBHBIE €CTECTBCHHOHAYY- YUYHBIE 3aKOHBI, COCTaBIIsONINE (DyH-
HBIE€ 3aKOHBI, COCTaBJISIOLIUE JAMEHT COBPEMEHHOW TEXHUKH U
(GyHIaMEHT COBPEMEHHOH TeEX- TEXHOJIOTUH; METOJbl HCCIEIOBAHUS
HUKU U TEXHOJIOTUH; B Pa3HBIX 00JIACTSIX €CTECTBO3HAHUS;
OITK-7 OCHOBHBIE €CTeCTBEHHOHAYYHBIE
KOHIENIUH, TPUHLHUIIBI, TEOPUH, HX
— paznuyHble GU3NYECKUE U Ma- )
B3aMMOCBSI3b M B3aHMOBIIUSTHHC;
TEMaTU4YeCKHe MOJIEIM U CTaH-
2) ymeeT OOBACHATH OCHOBHBIE
JapTHBIE TPOTPAaMMHBIE CpeJ-
Ha0JII0JaeMbI€ TPUPOJIHBIE U TEXHO-
CTBa KOMIIBIOTEPHOTO MOJIENIH- .
TeHHBIE SIBJICHUSA C MO3ULUH QyHAa-
pOBaHUs, OCHOBBI TPHKJIATHBIX
MEHTaJbHBIX  E€CTECTBEHHOHAYUHBIX
TUCITUTLIINH; 3a4YTEeHO ]
3aKOHOB; CaMOCTOSITEJIBHO  IOTIOJI-
[1K-4, TIK-5 HATH CBOW 3HAHUS B 00JIACTU COBpE-
— 0azoBble TNPHUHLHUIIBI pa3pa- MEHHBIX MTPOOJIEM HAYKH U TEXHUKHU C
00TKH KOHCTPYKTOPCKO- UCTIOIb30BAaHUEM COBPEMEHHBIX 00-
TEXHUYECKOH TOKYMEHTalluy; pa3oBaTeNbHBIX U MH(POPMALMOHHBIX
— TEXHUYECKHE YCIIOBHUS, CTaH- TEXHOJIOTHH;
JapThl 1 TEXHUYCCKHUEC ONMMCAHUA 3) BJIaJIEET MATEMaTUYECKON U ecTe-
Ha3eMHBIX TPaHCIIOPTHO- CTBEHHOHAYYHOW KYJIBTYpOH, Kak
TEXHOJOTMYEeCKNX MAallluH; 4aCTbIO HpO(I)eCCHOHaHLHOﬁ u oO1e-
YEJI0BEYECKOW KYJIBTYpPBI; KYJIbTYpOr
yMeThb:
OIK-4 MBINUICHHsI, 000011aTh U aHATTU3UPO-
BaTh MH(OPMAIUIO, TTOCTABUTH b
— TIPUMEHATE (Qu3MIEcKHe Me- U BBIOpATh MYTH €€ JOCTUIKECHUSI.
TOJBI W 3aKOHBI IS PEIICHUS v
N 3aKo Z_IH petie oOygaromuics
(usmaeckux sanay; 1) He 3HaeT OCHOBHBIC €CTECTBEHHO-
OIIK-7 HAy4YHBIE 3aKOHBI, COCTaBIAIOIINE
— TIpHOOpETaTh C TOMOIIBIO MH- (byHIaMEHT COBPEMEHHON TEXHUKH U
(opMaIOHHBIX TEXHOJIOT U TEXHOJIOTUH; METOJbl HMCCIIEIOBAHUS
U KCITOJIb30BaTh B MTPAKTUYIECKOMN HE 3a4TCHO B pa3HbIX 00JACTAX €CTECTBO3HAHUS;
NeSITEIbHOCTH HOBBIC 3HAHHS U OCHOBHBIE €CTeCTBEHHOHAYYHbIE
YMEHUS, KOHIICTIIUY, TPUHIUIIBI, TEOPHH, UX
B3aMMOCBS3b U B3aUMOBIIUSHUE;
[1K-4, IIK-5 ’
2) He ymeeT OOBSICHATH OCHOBHBIC
— pa3pabarbIiBaTh KOHCTPYKTOP-
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CKO-TEXHUYECKYI0 JOKYMEHTa-
LIMIO0 HA HOBBIE WJIK MOJIEPHU3U-
pyeMble  0Opa3ibpl  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-
TCHHBIE 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 MHPOPMAIIMOHHBIX
TEXHOJIOTHI;

3) He BiIameeT MAaTEMAaTUYCCKOM U
€CTECTBEHHOHAYYHOU KYJbTYpPOH,
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  HAa3eMHBIX
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 J1eSITeJILHOCTH

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

I/I3yquHe JAUCHUITIINHBI ((KOHHGHHI/II/I COBPEMECHHOT'O €CTCCTBO3HAHUA) MPEAYCMATPUBACT:
JIEKLUH,

— NIPAKTHUYECKUE 3aHATUSA;

— CaMOCTOSITEIbHYIO pabOTy CTY/JECHTOB,

— 3ayer.

B xoxe ocBoenns pasnena 1 «OBomronys HAydHOTO METO/IA U €CTECTBEHHOHAYYHOW KapTHHBI
MHUPa» CTYJEHTBI TOJIKHBI YSICHUTh MIPEICTABICHHS O TYMaHUTAPHON U €CTECTBEHHOHAYYHOM 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 CAMMETPHUEIN U CBOMCTBAMU MPOCTPAHCTBA U BPEMEHU.

B xome ocBoenus pasmena 3 «CTpyKTypHBIE YPOBHH M CHUCTEMHAas OpPTraHH3alUs MaTEpUI»
oOyyarommuecs: JOJKHBI YSICHUTh, YTO HET YHUBEPCAIbHBIX 3aKOHOB, YPAaBHEHHM, TEOPHii, OMUCHI-
BAIOIINX KOPPEKTHO MOBEJICHHUE CIOKHBIX IPUPOIHBIX CTPYKTYp C YYETOM BCEX MX CBOMCTB. Bces-
Kasi TeopHs (3aKOH) UMEIOT CBOM T'PaHMIIbI MPUMEHUMOCTH. B 3aBUCMMOCTH OT pa3MepoB H3yvae-
MBIX CTPYKTYp (T€J1) UX YCJIOBHO MOJIpa3esisiioT Ha 00BbEKThl MUKPO-, MaKpo- U Meramupa. Mexuay
00BEKTaMHU MUKpOMHpa IpeoliIagatoT cinadoe, CUIIbHOE SAEpHOE, a TaKXkKe dJIEKTPOMarHUTHOE B3a-
UMOJIEHCTBUS, MEXKY 0OBEKTaMH MAaKpO- M MEraMupa - JIEKTPOMarHuTHOE U FPaBUTALIMOHHOE.

ITpu ocBoenuu paznena 4 «llopsaok U OecriopsAOK B HMPUPOAE» CTYACHTHI MOIYYaAIOT IMpel-
CTaBJICHUSI O MEXaHMYECKOM JeTepMuHu3Me Jlamnaca, XaOTHUYECKOM IOBEACHUU TUHAMHUYECKHX
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CUCTEM, KOPITYCKYJISIPHO-BOJHOBOM JlyaJIM3M€ MaTE€pUH, MPUHLHUIE JOMOJHUTEIBHOCTH U IPUHIIU-
e BO3pPAcTaHUU SHTPONMHUHU B 3aMKHYTHIX (M30JMPOBAHHBIX) CHCTEMaX; 3HAKOMSTCS C TEPMOJIMHA-
MUKOH JKU3HH (OTKPBITBHIX cucTeM). Mcromap3ysi COOTBETCTBYIOLIYIO TEPMUHOJIOTHIO U 3aKOHBI (U-
3UKH, XUMUH, MOJICKYJISIPHON OMOJIOTHH U TCHETUKH, JCNAI0TCS MOMBITKA 00BICHUTH «UTO ke Ta-
koe XKuznn? Kak opranusm «pabdotaeT»?

B xone ocBoenus paznena 5 «9BOJIOIMOHHOE €CTECTBO3HAHUE) CTYICHTHI 3HAKOMSITCS C Ta-
KUMHU pa3fielaMd aCTPOHOMHH, KaK KOCMOJIOTHS U KOCMOTOHHSI, pacCMaTpUBAIOT Hauboliee Momy-
JIIpHBIE MOJEnu BeeneHHoMt, THnoTe3bl MPOUCX0KACHUS BCeneHHoM, ralakTHK, 3B€3/] U IUIAHETHBIX
cucreM. B xone miuTenpHONM OMOIOTHYECKOM IBONIOIIMK HA OJTHOM U3 TUIaHeT BcenenHoi (mianere
3emuist) MOSIBIIAETCS YETIOBEK.

B pesynbraTe ocBoeHus paznena 6 «KoHuenuuu nporucxoxIeHUs KU3HW» CTYIEHTHI MOoIyda-
IOT 3HAHUS O THUIIOTE3aX MPOUCXOKICHUU KU3HHU Ha 3emiie, TUIIOTE3€ CaMO3apOoXKICHUS U MaHCIep-
muy, runorese Onapuna-IOpu, 3emun B nepuo 3apOoXkKACHUS KU3HH, BOSHUKHOBEHHH >KU3HU B
MIyOMHAX THIPOTEPMAIBHBIX CHUCTEM, KPUTEPHSIX OOMTAeMOCTH IIJIAHET, BIUSHUU TEMIIEPATYypPHI,
naBjieHus U aTMocdepsl, 0 yenoBeke — peHoMmene BeenenHoi.

B pazmene 7 «buocdepa u 4emoBeK» CTYISHTHI MOTYYarOT 3HAHMS 00 3KOCHCTEMax, O POJIU
MPOYIIEHTOB, KOHCYMEHTOB U PEIYLIEHTOB B IKOCHCTEME, O CTPOCHUH M (PYHKIUIX Ouochepsl.
Bospacrarorasi HeraTHBHOM poOJIb YelIOBeKa B Orochepe MOXKET MPUBECTH K IIOOATLHOMY IKOJIO-
THYECKOMY KPHU3UCY: 3arPsA3HEHHI0 aTMOC(hephl, HCUE3HOBEHUIO 030HOBOTO CIIOS, 3arpsI3HEHHUIO MU-
POBOIr0 OK€aHa, YHUUYTOKEHHUIO JIECHBIX 3KOCUCTEM C IUIOJJOPOIHBIMU 3€MIISIMU U T.II.

[Ipu moAroToOBKE 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 MOCIEI0BATEIBHOCTH U C (hUKcanueld HeoOXOAUMOTO UILTIO-
CTPaTUBHOTO MaTepuana (IPUMEpbl, PUCYHKH, CXeMbI, UQPbI). Bormpockl mporpamMmsl, KOTOPBIC
OCTalOTCS HESCHBIMU, HEOOXOUMO HAIUCaTh Ha MOJSAX KOHCIEKTa, YTOObI BBISICHUTh HA KOHCYJb-
tauu. OCHOBHBIE MTOJIOKEHUS TEMBI (TPaBUIIA, 3aKOHBI, OMIPEACIICHUS U JIP.) MOCJE TITyOOKOro 0co-
3HaHHUE UX CYTH CIIEAYET 3ay4nTh, IOBTOPSSL HECKOJIBKO pas.

[IpakTUueckue 3aHATHS TOMOTAIOT JTYUIIe TOHATh CYTh H3y4aeMbIX TEOPETUUYECKUX SIBICHUN U
MIPOIIECCOB: TUCKYCCHH, IPE3CHTAIINH, a TAK)KE HATJISIIHbIE TOCOOMS 00ecTeunBal0T OCOZHAHHOE U
MIPOYHOE YCBOCHHUE U3y4a€MbIX OCHOB JUCIUTIIIUHBI.

CaMocToATeIbHYI0 padoTy HEOOXOUMO HAYUHATH C IPOPAOOTKU KOHCIIEKTa JICKIUH, Jenas B
HEM COOTBETCTBYIOIIME 3aIMCH U3 OCHOBHOM U JIOTIOJTHUTEIHHON JIUTEPATYPHhI, a TAKIKE PEKOMEH/TY-
eMBIX PECYpCOB M MH(MOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHON 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 koHCyIbTaIIMU € MperiofaBaTeaeM HEOOXOAMMO BBISICHSATH BOIPOCHI, BHI3BABIITHE
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 PEKOMEHIYEMOH TpenoaBaTesieM
auTeparypsl. JlonogHUTENbHBIE CBEACHUS MO U3y4YaeMbIM TEMAaM MOKHO HAaWTH B MEPHOJUYECKOMN
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 eCTeCTBO3HAHUSA

1. Hean u 3a0a9u TUCHUILIHHBI

Llenbto U3ydeHUs TUCLUILTUHBI SABISETCA: CPOPMHUPOBATH Y O0YUAIOMIMXCS LEIOCTHBINA B3IIIS
Ha OKPYKaIOIIUNA MUP, CIOCOOCTBOBATH (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUSI 1 COBPEMEHHO-
ro Hay4yHOro MbIlUIeHUs. Mcnoap30BaTh €CTECTBEHHOHAYUHbIE 3HAHMSI ISl OPUEHTUPOBAHUS B CO-
BPEMEHHOM MH(GOPMAITMOHHOM MPOCTPAHCTBE.

3anavya JUCIUILUIMHBI COCTOUT
— B (popMHpOBaHUM TpEACTaBICHUHN y 0Oydarommxcs o (pU3MUeCcKol KapTHHE MHUpPA, 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 GopMe PyHIaMEHTAIbHBIX HJIeH €CTeCTBEHHOHAYYHBIX TEOPUN — KOH-
LEenuil.

2. CTpyKTypa AMCUHIINHBI
OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTaBIsIeT 72 yaca, 2 3a4eTHbIC eTUHUIIBL.

2.2 OcHOBHBIE pa3/ieibl JUCIHUILIUHBL:

1 — Dpomtonus HayuyHoro meroaa u KCE

2 — IIpocTpaHCTBO, BpeMsi, CHMMETPHS

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

5 — DBOJIIOLMOHHOE €CTECTBO3HAHNE

6 — buocdepa u yenosex.

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (lepeYeHb KOMIeTeH M)
[Iporecc u3yueHust TUCIMUILIMHBI HATTPABJICH HA POPMUPOBAHUE CIETYIONTUX KOMIIETEHITUMN:

OIIK-4: cnocoGHOCTh MCIIOJIb30BaTh 3aKOHBI U METO/bl MaTEMaTUKH, €CTECTBEHHBIX, T'YMaHU-
TapHBIX ¥ YKOHOMHYECKUX HAYK MIPU PEUICHUHU MPo(ecCHOHANBHBIX 3a/1a4,

OIIK-7: cnocoOHOCTh pemaTh CTaHJapTHBIE 3a7a4l MPO(eCCHOHATLHON JeATeIbHOCTH Ha OC-
HOBE MH(OpPMAIMOHHOW W OubIHOrpadguueckoil KyabTypbl € NpUMEHEHUEM HH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH U C y4€TOM 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 TEXHHUYECKUX YCIOBHMH, CTaHIAPTOB M TEXHUUYECKUX OINHMCAHUI Ha3eMHBIX 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 o AUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy o AUCUUIIIMHE BHOCATCS CIEAYIOIUE 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 BBICIIEr0 oOpa3oBaHus 1o HampasieHuio 23.03.02 «HazemHble TpaHCHOPTHO-
TEXHOJIOTUYECKHE KOMITIEKChI» OT «06» mapta 2015 1. No 162

st Hadopa 2016 roaa u yueOusm ianom ®I'BOY BO «bpl'V» ounoit hopmbl 00ydeHus ot
«06» utons 2016 r. Ne 429, nns 3aounoit hopmbl oOydeHus oT «06» uroHs 2016 1. Ne 429, nys 3a-
ouHOH (opMmbl (yckopeHHoe oOyueHue) ot «06» urons 2016 r. Ne 429;

st Haoopa 2017 roaa u yue6HbM tanoM ®I'BOY BO «bpl'Y» ounoli ¢popMbl 00ydeHUs OT
«06» mapta 2017 r. Ne 125, nnst 3a0unoit popmbl 00yueHus ot «06» mapra 2017 r. Ne 125, nns 3a-
ouHoH (hopmbl (yckopeHHOe 00ydeHue) oT «04» ampens 2017 r. Ne 203.

IIporpammy cocraBuiI:

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

Pabouas mporpamma paccMoTpeHa U yTBepxkKAeHa Ha 3aceaanuu kadeapsl Mud

OT « » 20 T., IPOTOKOJI Ne

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

W.o. 3aBenyromiero Beimyckatomen kapeapoin CIM ®urypa K.H.
HupexTop Oubanorexu Cornuk T.D.

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

OT « » 2018 r., mpotokon Ne

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

Hauvanbauk

y4eO0HO-METOIMYECKOTO YIpaBICHUS Hexesen I'.I1.

Perucrpanmonnsiii Ne
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