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1. IEPEYEHb IIJIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUSA
OBPA3OBATEJBHOM ITPOT'PAMMBI

Bujg nesTeabHOCTH BBIITYCKHHUKA

I[I/ICHI/IHJ'II/IHa OXBATbhIBACT KPYI' BOIIPOCOB, OTHOCAIINUXCA K nez[aromquKoﬁ, HCCICO0BATCIIb-
CKOM BHAAM HpO(I)eCCHOHaHBHOfI ACATCIIBHOCTH BBIITYCKHHKA B COOTBECTCTBHU C KOMIICTCHIUAMUA U
BHUAaMH JACATCIIbBHOCTH, YKa3aHHBIMUA B y‘le6HOM IJIaHe.

eab AMCHUIIHHBI

[{enbro M3ydeHus: TUCIUIUIMHBI SIBISICTCS: U3yYCHHE PYHIAMEHTABHBIX (PU3HUECKUX, XUMUYe-
CKHX, OMOJIOTUYECKHX 3aKOHOB, TEOPHH, METOJOB KJIACCHYECKOTO M COBPEMEHHOI'O €CTECTBO3HA-
HUs1, GOPMUPOBAHUE HAYIHOT'O MUPOBO33PEHHUS.

3aga4yu AUCHHUILIMHBI

3anadyeil U3y4eHUs IUCLUUIUIMHBI SIBIISIETCSA:
— (hopMupOBaHME HABBIKOB BJIaJICHUs] OCHOBHBIMU IIPUEMaMM U METOJAMU PELICHMs MPHUKIAIHBIX
npo0Jem;
— (hopMupoBaHNE HABBIKOB MPOBEJEHHS HAYYHBIX HCCIIEOBAHUI, O3HAKOMIIEHHE C COBPEMEHHOU
Hay4HOM anmaparypou;
— O3HAaKOMJICHUE C UCTOPUEH €CTECTBO3HAHUS U €€ Pa3BUTHEM, A TAK)KE C OCHOBHBIMH HaIlpaBJIICHHU-
SAMH U TCHACHUUSAMU PA3BUTHS COBPEMEHHOI'O €CTECTBO3HAHHUS.

Kon Conepxanue IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUSA
KOMIIeTEeHIIUH KOMIIeTeHIHii 10 AUCHUIIHHE
1 2 3
OK-3 CIIOCOOHOCTBIO HCIOJIb- | 3HATh:

30BaTh €CTECTBEHHOHA- | OCHOBHBIE XapaKTEPUCTUKU €CTECTBEHHOHAYYHOU Kap-
y4HbIE M MaTeMaTH4de- | THHBl MUPA, MECTO U POJIb YEJIOBEKA B IIPUPOJIE; UCTO-
CKHE€ 3HAHUS JUIsl OpU- | PUUECKUE aCIEKThl Pa3BUTHUSL €CTECTBO3HAHMS; HAMOO-
EHTUPOBaHUS B COBpE- | JIEE PACIPOCTPAHEHHBIE METOABI UCCIECJOBAHMS B pa3-
MEHHOM  HH(pOpMAIH- | HBIX 00JIaCTAX €CTECTBO3HAHMUS,

OHHOM IIPOCTPAHCTBE. yMeThb:

OOBSACHATH OCHOBHBIE IPUPOJIHBIE U TEXHOT€HHBIE SIB-
JICHU C MO3UIMH (pyH/ITaMEHTaIbHbBIX €CTECTBEHHOHA-
YUHBIX 3aKOHOB; IPUMEHSATh €CTECTBEHHOHAYUYHBIE
3HaHUS B y4eOHOH U MpodecCHOHATBHOMN 1eATENIbHO-
CTH,

BJIAJETh:

HaBbIKaMU MCIOJIb30BaHUSI OCHOBHBIX €CTECTBEHHOHA-
YUHBIX 3aKOHOB U IIPUHIUIIOB B BAJKHEHIINX NIPAKTH-
YeCKUX MPHIOKEHUSIX; HaBbIKaMH IPUMEHEHHS] OCHOB-
HBIX METOJIOB €CTECTBEHHOHAYYHOI'O aHaJIN3a JUIsl 110-
HUMAaHUs ¥ OLIEHUBAHUS IPUPOJIHBIX SBJICHUI.

OK-6 CIHOCOOHOCTBIO K CAMO- | 3HATh:
OpFaHI/ISaHI/II/I Hu caMoO- HOHHTHﬁHO-K&TGFOpI/IaﬂBHBIfI annapaT U METOOOJIOTURO
00pa30oBaHHIO €CTECTBO3HAHMS; OCHOBHBIE JIOCTUKEHUSI COBPEMEHHO-

rO €CTECTBO3HAHHMS;, OCHOBHBIE Pa3JelIbl €CTECTBO3HA-
HUsl, YHUBEPCAJIbHBIC 3aKOHBI IPUPOJIBI; OCHOBHBIC
KOHIIETIIMM COBPEMEHHOTO €CTECTBO3HAHMSI; OCHOBHBIE
JOCTUKEHHS] COBPEMEHHOI'0 €CTECTBO3HAHUS;

yMeTh:

OTJINYATh HAyKy OT IICEBJIOHAYKH; IPUMEHATH €CTE-
CTBEHHOHAyUYHbIE 3HAHUS JIJIs1 OOBSICHEHUSI MaTepHalIb-
HBIX O0OBEKTOB U SIBJICHUH OKpYXaIoIIeH cpe/ibl




BJIaJIETh:

HABBIKAMU €CTECTBEHHOHAYYHOT'O OOBSICHEHUS KapTH-
HbI MUPA; OCHOBHBIM ITOHATUHHBIM anmnapaToM ecTe-
CTBEHHBIX HAyK; HAaBBIKAMH TIOHUCKa, cOOpa, CUCTEMa-
TU3ALIMU U UCIOJIb30BaHMs HH(POPMALIMH 10 ecTe-
CTBEHHOHAY4YHOU KapTUHE MUpA.

ITIK-11

I'0TOBHOCTH HCIIONIBL30-
BaTh CUCTEMATH3UPO-
BaHHBIC TEOPETUUCCKUE
Y TIPaKTUYECKHE 3HAHUS
JUTS IOCTAHOBKH U pe-
LIEHHUS UCCIeI0BaTEIb-
CKHX 3aJ]a4 B 00J1aCTH
oOpazoBaHHs

3HATD.

TECOPETUYECKHE U MPAKTHUCCKUE OCHOBBI UCCIICIOBA-
TEJIbCKOM JIEATEILHOCTH B 00pa30BaHuH;

yMeThb:

HCII0JIb30BaTh CUCTEMATU3UPOBAHHBIC TCOPETUUCCKUE
U TPAKTHYECKUE 3HAHMS ISl IOCTAHOBKU M PEIICHHUSI
HCCIIeIOBATENLCKUX 3a71ad B 001acTH 00pa3oBaHus;
BJIA/ETh:

HaBbIKaAMH HpI/IMeHeHI/ISI TeOpeTI/I‘-IeCKI/IX n HpaKTI/I‘-Ie-
CKUX 3HaHHI JUIS IOCTAHOBKH U PEIICHUS HCCIIEI0Ba-
TEJILCKUX 3aJ1a4 B 00J1aCTH 00pa30BaHuUsI.

2. MECTO JJUCIIUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT' PAMMBI

Juctummuaa b1.B.JIB.05.02 «KoHuenmuu coBpeMeHHOTO €CTeCTBO3HAHUS» OTHOCUTCS K AJICK-
TUBHOW YacTH y4€OHOTO TIaHa.

N3yuenne pucuumiauHbl «KOHLENIIMM COBPEMEHHOIO €CTECTBO3HAHUS» OCHOBBIBAETCS Ha
IIKOJIbHBIX 3HAHUSX TI0 €CTCCTBCHHOHAYYHBIM ITPEIMETaM, TaKUX Kak (PU3HKa, MaTeMaTHKA, XHMHSI,
ouosiorus, reorpadus, aCTpPOHOMHS.

B cBoro ouepenp, «KoHIenum cCOBpeMEHHOTO €CTECTBO3ZHAHUS CIIOCOOCTBYIOT U3YUCHHIO Ta-
KHUX Y4eOHBIX TUCHUIUIMH Kak: «Punocodus», «be3onacHocTh xu3HeneaTenbHOCTHY, «EcTecTBeH-
HOHAy4YHas KapTUHA MUPAY.

Takoe cucreMHOEe MEXIUCIUILUIMHAPHOE M3YYCHHE HAIIPABJICHO Ha JOCTHXKEHHE TpeOyemoro
®I'OC ypoBHS NOATOTOBKM MO KBaTH(HUKAINN OaKaIaBp.

3. PACIIPEJAEJIEHUE OB BEMA JTUCHUIIJIMHBI

3.1. Pacnpenesienne 00bemMa AMCHUILIMHBI 0 (popMaM 00ydeHust

Tpyooemkocmo oucyuniunsl ¢ uacax
Kypcosasn
g~ S 3 3 paboma Buo
< § § § S (npoexm), npome-
Dopma L & é 2 S KOH- Hcymou-
o0yuenusn S § = § E mponvnan HOUl am-
Q
§~ S N < §~ 3 § s paboma, | mecmavuu
.| 8| s | § S | S8 | 5 | petepam,
S0 3 3 2 g SE| 85| e
= © R = N SIS SIS
1 2 3 4 5 6 7 8 9 10
Ounas - | - - - — — — — —
3aouHasn 1| - 108 10 4 6 94 1 3a4€T
3aoumast (yeko- | 4 || g0 | g 2 6 9 1 sauéT
peHHoe o0yJeHue)
O4Ho-3204Has - | - — - - - - - -




3.2. PacnipenesieHue 00beMa TUCHMILUIMHBI 10 BUaM Y4eOHbIX 3aHATHII U TPY10€MKOCTH

— 3a04Has (popMa 00ydeHH:

Tpyooem- | & "% ¢ UHMepar- Pacnpedenenue
. mueHoIl, aKmue-
Buo yueonuvix 3anamuii Kocmb . ’ no cemecmpanm, Hac
(uac) HOIl, UHHOBAYUOH-
Hoil (hopmax (uac) 1
1 2 3 4
|. KontakTHasi pa6oTa 00y4alomuxcsi ¢ npe-
nojaBareseM (Bcero) 10 6 10
Jlexuuu (JIk) 4 2 4
Cemunapsl (C)/ IIpaktrueckue 3anstus (113) 6 6
Konrtponbnas pabora* + - +
['pynmoBsie (MHAWBHAYa bHBIE) KOHCYTBTAIHH ™ + — +
I1.CamocTosiTesqIbHAsE paboTa 00y4AIOLIUXCS
94 — 94
(CP)
IToAroTOBKA K MPAKTUYECKUM 3AHITUIM 34 - 34
P
[ToaroTroBka K 3a4eTy 30 — 30
BeInosniHeHHe KOHTPOJIBbHOM paboThI 30 — 30
I11. IpomexyTouHasi aTTeCTAIIUS  3A4ET + - +
KonTpons 4 - 4
OO0mast TpyI0eMKOCTh TUCITUTLINHBI gac. 108 - 108
3a4. efl. 3 _ 3
— 3a04Has (popma (YCKOpeHHOe 00y4eHue):
Tpyooem- | & "% ¢ UHmepar= Pacnpedenenue
N MueHOIl, AKMu6-
Buo yueonwvix 3anamuii Kocmb . ’ no cemecmpanm, Hac
(wac) HOIl, UHHOGAUUOH-
Holl hopmax (uac) 1
1 2 3 4
|. KontakTHas padoTa o0y4arommxcs ¢ npe-
nojaBareyeM (BCero) 8 2 8
Jexuuu (JIk) 2 2
Cemunaps! (C)/ [Tpaktrueckue 3anstus (I113) 6 2 6
KontponbsHas pabora* + - +
I'pynmoBsie (MHAMBHUYANbHBIC) KOHCYIbTAIIANA ™ + - +
I1.CamocTosiTe/ibHAsA padoTa 00y4aAIOIIMXCS
96 — 96
(CP)
[ToAroToBKa K MPAaKTHUYECKUM 3aHITHIM 36 - 36
P
IToaroToOBKa K 3a4eTy 30 — 30
BeInosiHeHIE KOHTPOJIBHOM PabOThI 30 — 30
I11. IIpomMexyTOUHAS aTTECTALUS  3Aa4ET + - +
Kontpons 4 — 4
OO0mmas Tpy10eMKOCTh AUCIUTUIHHEI Jac. 108 — 108
3a4. el. 3 _ 3




4. COAEP) KAHUE JUCIUIIJINHbI

4.1. PacnipeesieHue pa3iesioB IMCUMILIUHBI IO BUAAM YUeOHBIX 3aHATHI

— U1 32049HOH (popMBbI 00yUeHHS:

No Buowt yueonwvix 3anamuii, 6knrouan
pas- camocmoamenvHyo paoomy ooy-
oena Haumenoeanue Tpyoo- | uarowuxca u mpyooemkocms (uac)
u me- pasoena u emMKocmb, | yyeOHble 3AHAMUA camocmon-
me- mema OucCyunIuUHb (uac.) Ipaxmuve- meabRas
Mbl neKuyuu cKue 3aua- | paboma ooy-

mus uarouwuxcsa
1 2 3 4 5 7
1 IBOJIIOLMSI HAYYHOT0 MeTOAa U
KCE 20 0,5 1 18,5

1.1 | Hay4Hblii METO TIO3HAHHSI 3,3 0,1 0,2 3

1.2 EctecTBO3HAHUE U €rO POJIb B KYJIBTYPE 2 — — 2

1.3 OTHnka HaydHBIX HcciegoBanni. Ilces-

ronaya Y 2,2 0,1 0,1 2

1.4 | ®opmMupoBaHHe HAYIHBIX TPOrPaAMM

(MaTemaTH4ecKasl, aTOMUCTHYECKAs, 2,2 - 0,2 2
KOHTHHYaJIbHasl)

1.5 | EcrecTBeHHOHAYYHbIE KAPTUHBI MUPA 2,3 0,1 0,2 2

1.6 | Pa3zButHe npeacraBiaeHU 0 MaTepUn 2,2 0,1 0,1 2

1.7 Pa3BuTue npencraBieHuit o ABUKE- 21 B 0.1 5

HHUH
1.8 | PasBurtHe mpecTaBICHHA O B3aUMO- 37 01 0.1 35
JIEVCTBUUN ' ! ' '

2. ITpocTpaHcTBO, BpeMsi CHMMETPHSI 21 0,5 1 19,5

2.1 | [IpuHIOKIIBI CAMMETPHH, 3aKOHBI COXpa-

- P P 4,85 01 0.25 45

2.2 | DBomromus peacTaBiIeHui o MPOCTpaH-

CTBE U BpeMeEII/I Poer 5,35 0.1 0.25 5

2.3 | CnenuanbHasi TCOPHUSI OTHOCHTEb- 5 35 01 0.25 5

HOCTH ' ' '
2.4 | OOmas Teopust OTHOCUTEILHOCTH 5,45 0,2 0.25 5
3. CTpyKTypHbIE YPOBHH U CHCTEMHAS 21 15 15 18
OpPraHu3alus MaTepu ' '
3.1 | Mukpo-, MaKkpo, MEraMupsbI 2,2 0,1 0,1 2
3.2 | B3auMOCBS3b CTPYKTYPHBIX YPOBHEH
OpraHu3aluu Mal?f/:pnyp P 2.4 0,2 0.2 2
3.3 | Opranuzanus Marepuy Ha GU3HIECKOM
e puit Ha 3.4 0,2 0,2 3
3.4 | IIponeccel Ha (PU3NIECKOM YPOBHE 24 02 0.2 5
OpraHu3alyu MaTepun ’ ' ’
3.5 | OpraHu3anus MaTepud Ha XHUMHYE- 24 02 0.2 2
CKOM YpOBHE ’ ' ’
3.6 | IIpomeccsl Ha XMMHUYECKOM YpPOBHE 24 02 02 5
OpraHu3alyy MaTepuu ’ ' ’
3.7 | OcobeHHOCTH OMOJIOTHYECKOTO 24 0.2 0.2 5
YPOBHs OpraHu3alvii MaTepUu ’ ' ’

3.8 | Moseky/sipHbIe OCHOBBI )KU3HU 3,4 0,2 0,2 3

4. | lopsaaok U OecnopsI0K B MPpUPO/IE 21 — 1 20

4.1 | MexaHWYeCKUIl TeTepPMUHU3M. Xao0-

THYECKOE TTOBEJCHNE TMHAMUYECKUX 3,25 B 0.25 3




OpraHm3anus MaTepuu

CUCTEM.
4.2
JInHaMUYECKHUE U CTaTUCTUYECKHE 3,25 B 0,25 3
TEOpUU
4.3 - 7
Kopmyckynsipao BOJIHOBOH 1yaisu. 3,25 B 0,25 3
CooTHoIIeHUs HEOTIpEeAeIEHHOCTEN
4.4 | IIpuHOMI JOTOJHUTEIIBHOCTH 3,25 - 0,25 3
4.5 | IIpuHIUI BO3pacTaHUs SHTPOIIUU 4 - - 4
4.6 | 3aKOHOMEPHOCTH CaMOOPIaHU3aAIUU 4 — — 4
5. IBOJIOLMOHHOE €CTECTBO3HAHUE 21 15 1,5 18
5.1 | Kocmosorus 3,5 0,25 0,25 3
5.2 ) -
Kocmoronus. I'eonorudeckas 3Bo 35 0,25 0,25 3
JIFOLIMST
5.3 | [IpoucxoJICHUE KU3HH 35 0,25 0,25 3
5.4 | Buosiornyeckuii YBOIIOLUOHU3M 3,5 0,25 0,25 3
55
HcTopust xxu3HU Ha 3eMIIe U METOIBI 35 0,25 0,25 3
HCCIIEA0BAHUS YBOJIFOIIAN
5.6 | 'eHeTHKa U 3BOJIIOLAS 3,5 0,25 0,25 3
HUTOI'O 104 4 6 94
- 17151 3204HOii (popMbI 00yUeHHs (YCKOpPEHHOE 00yUYeHHE):
Buowt yueonvix 3anamuii, 6xnrouan
Ne camocmonamenvhyio padomy odyuaro-
pas- Haumenosanue Tpyoo- wuxeca u mpyooemkocms (uac.)
dena u pasoena u eMKOCMb, |  yyefubie 3auamus | camocmos-
memol mema OuCUUnIUHbL (uac) Ipakmuue- menvnan
JleKyuu CKUe 3aH- paboma 00y-
mus uarowuxcs
1 2 3 4 5 7
1 JBOJIIOIUS HAYYHOT'0 METOAa U
EHKM 20 0,3 1 18,7
1.1 | HayuHblif METOJ O3HAHUS 3,3 0,1 0,2 3
1.2 EcrectBo3HaHue U €ro poib B KyJbTY- 2 B _ 2
pe
1.3 | DruKa Hay4HBIX HccienoBaHuii. [Ices- 22 0.1 0.1 2
JIOHAYKa
14 | ®dopmupoBaHUE HayYHBIX MIPO-
rpamMm (MaTeMaTH4ecKas, aTOMH- 2,2 - 0,2 2
CTHYECKasi, KOHTUHYaJIbHas)
15 EcrecTBeHHOHAYYHBIC KAPTHHBI MHPa 2,3 0,1 0,2 2
1.6 | Pa3Burtue npexacraBieHuii o mare- 23 B 0.1 2.2
pun
1.7 i -
Pa3zBuTHE npeacTaBIeHU O ABUKE 21 B 0.1 2
HUU
1.8 Pa3131/IVTHe MIpe/ICTaBICHUH O B3au- 3.6 B 0.1 3.5
MOJCHCTBUHU
2. IIpocTpaHCTBO, BpeMsi CHMMETPHUS 21 0,4 1 19,6
2.1 IIpuHIUITBI CHMMETPHH, 3aKOHBI CO- 4.95 01 0.25 4.6
XpaHEHUsI
2.2 | DBoOIMS PEICTaBICHHI O MPO- 5,35 0.1 0,25 5
CTPaHCTBE ¥ BPEMEHU
2.3 -
CriennanbpHasi TEOpUsS OTHOCUTEID 5,35 01 0,25 5
HOCTH
2.4 OO01mast Teopust OTHOCUTEIILHOCTH 5,35 0,1 0,25 5
3. CTpyKTYpHBIE YPOBHHM H CHCTEMHAS 21 0.7 15 18.8




3.1 MUuKpO-, MAKPO, METaMHPBI 2,2 0,1 0,1 2
3.2 B3aumocBA3b CTpYKTYpHBIX YPOBHEH
OpraHu3aIyH MaTepH 2,3 0.1 0.2 2
3.3 Opranu3zaiys MaTepuy Ha PU3NICCKOM
ypoBHe 3,3 0,1 0,2 3
3.4 | Ilponecchl Ha (U3NIECKOM yPOBHE 23 01 0.2 2
OpTraHu3aIui MaTePUN
35 Opranuzanys MaTepur Ha XUMUYe- 2.2 3 0,2 )
CKOM YpPOBHE
3.6 [Iponiecchl HAa XMMUYECKOM YpPOBHE 23 0.1 0,2 )
OpTraHu3aIui MaTePUN
3.7
OcobeHHocTH OHOJ0IMYECKOTO 31 0.1 0.2 2.8
YPOBHS OPraHU3AIH MATEPHUH
3.8 | MoJieKyJIsIpHbIC OCHOBBI KU3HH 3,3 0,1 0,2 3
4, -
Il;IeopsuIOK U 0ecnopsi/I0K B IPUPO 21 B 1 20
4.1 MexaHWYeCKUH JeTepMUHU3M. Xa-
OTHYECKOE IIOBEACHUE JUHAMUYE- 3,25 - 0,25 3
CKHX CHCTEM.
4.2
JIluHaMHUYECKHE B CTATUCTHYCCKHUE 3,25 B 0,25 3
TEOpUHU
4.3 | KopmyckynsipHO-BOJIHOBOH Jya-
nu3M. COOTHOIIEHUS] HEOTIPEACIIEH- 3,25 - 0,25 3
HOCTEH
4.4 [TpyHIKIT JOTTOTHUTEILHOCTH 3,25 - 0,25 3
4.5 | IlpuHIMI BO3pacTaHUs SHTPOIHHU 4 - - 4
4.6 | 3aKOHOMEpPHOCTH CaMOOpPTaHU3AINA 4 — - 4
5. IBOJIOIMOHHOE €CTECTBO3HAHHE 21 0,6 15 18,9
5.1 Kocmomnorus 4,25 0,1 0,25 3,9
52 -
Kocmoronus. I'eonornueckas 3Bo 3,35 0.1 0,25 3
JIFOIHS
5.3 [IpoucxoxaeHne sKxu3Hu 3,35 0,1 0,25 3
5.4 Buonornueckuii 3BOMIOIIHOHA3M 3,35 0,1 0,25 3
55 -
HcTopus xu3HU Ha 3emiie U METO 3,35 0.1 0,25 3
JIbI UCCACIOBAHMS BOIIOIIUU
5.6 I'eHeTHKa U 3BOJIIOLIUS 3,35 0,1 0,25 3
HUTOr'O 104 2 6 96

4.2. CopeprxaHue JMCOHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3fesaM U TeMaM

Paznea 1. DBOJIIOLIUSAA HAYUYHOI'O METOJIA U ECTECTBEHHOHAYYHOH
KAPTUHBI MUPA

Tema 1.1. Hay4nslii MmeToq

Jleknus

Hayunslii MeTOA MO3HAHUS.

YPpOBHU HAYYHOTO ITO3HAHMUSL.

['unote3a. TpebGoBaHus K HAYYHBIM FHIIOTE3AM.

Hayunas Teopus. Kpurepun HayqHOTrO o3HaHUS.

MeTonabl Hay4dHOTO ITO3HAHMS.

CBolicTBa HAyYHOI'O 3HAHHUS.

[Tpunuumner: Bepudukanuu, Gpanbcudukanum, COOTBETCTBHSL.
DyHKIUN HAYKU.
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9. CootHo1reHne a0COIOTHON U OTHOCUTEILHON HCTHH.

Tema 1.2. EcTrecTBO3HAHHE M €0 POJIb B KYJIbTYpe

Jlekuus

EcrecTBO3HaHME — COBOKYITHOCTH HAYK O IPUPOJE.

EcrecTBeHHble Hayku: (hU3MKa, XUMUS, OUOJIOTHSI, T€0JIOTUS, ACTPOHOMHUS, IKOJIOTUSI.
JuddepeHnmanus 1 UHTETpaus HayK.

MaremaTuka Kak si3bIK €CTECTBO3HAHMSL.

['ymanuTapHbie Hayku: ¢puinocodus, HCTOpUs, (PUIOTOTHS, KyIbTYPOJIOTHS, TIPAaBOBEIE-
HUeE, IIe1arOruKa.

HNctopruyHOCTh 3HAHUS.

7. EcrecTBeHHOHay4Has M TyMaHUTapHasl KyJbTypa. B3auMoCBs3b MEXIy HUMH.

arONE

o

Tema 1.3. ITHKa Hay4YHBbIX HcciaeaoBanuii. [IceBronayka
Jleknus
1. DTuyeckue NMPUHIUITBI HAYYHBIX UCCIEIOBaHUM.
2. TlceBmonayka. OTIMYUTEIIbHBIE PU3HAKH IICEBIOHAYKHU.
3. buosTuKa.

Tema 1.4.®opMupoBaHNe HAYYHBIX POrpamMm (MaTeMaTHUYecKas, AaTOMHUCTHYECKAs], KOH-
THHYAJIbHAA)

Jlekuus

1. Harypdunocodckas kapTuna mupa

OcHosnble naeu Munerckoi mkonsl. [Ipo6nema nepBonavana (danec, AHakCUMaHIID,
AmnakcumeH, ['epakiur).
Matemaruueckas nporpamma Iludaropa.
Oneiickas mkosua: KceHoH n 3eHOH.
Atomapnas runoresa Jlemokpura.
Wneu u npencrasnenus [natona
[Ixona n Hay4Has mporpaMMa ApUCTOTEIS
Maremaruka EBknuja.
Pa3BuTHe KOHTUHYaIHHOW UCCIIENOBATENBCKON MPOrpaMMBIL: IPUHIUN OJIM3KOACHCTBUS
U TIOHATHE (PU3UYECKOTO MOJIS.
10. Pa3BuTHE aTOMUCTHUYECKOI HCCIEA0BATENBCKOM MPOTPAMMBI.
11. TeonienTpuueckas cuctema mupa Konepnuka.
12. Pa3ButHe MmateMaTuueckoi mporpammel (Hetoton, Makcsemnn, Ditninreitn, LLpéaunrep).
13. IpuHIMN qankHOASHCTBUS M KOPITYCKYIbl HpoTOHA.
14. ®otonbl — KBaHTHI cBeTa. [IoHATHE KBAHTOBOTO MOJTSL.

no

©CoOoNOO AW

Tema 1.5. EcrecTBeHHOHAaY4YHbIe KAPTHHBI MHPA
Jleknus
1. OcHoBHBIE eCTeCTBEHHOHAYYHbIE KAPTUHBI MUPA: MEXaHUUECKas, JIEKTPOMarHUTHasl,
KBaHTOBO-IIOJIEBAsl, COBPEMEHHAs HBOJIFOLIMOHHAS.
2. OminyMe Hay4HOH KapTHUHBI MUpa OT HayYHON TEOpHUH.
3. ®yHaaMmeHTalbHBIE BONIPOCHI, HA KOTOPBIE OTBEYAET HayyHast KAPTHHA MHUPA.

Tema 1.6. PazBuTHe npeacTaBjieHuii 0 MaTepuu

Jleknus

1. TlonsiTme maTtepun.

2. PasButue npencrasieHuit o marepun. opMel MaTepun: BELIECTBO, 0JIe, (pU3NUECKHil Ba-
KYyM.

[TonsiTve 0 BElIECTBE B MEXAHUUYECKOM KapTUHE MHPA.

AToMHO-MoJeKysgpHoe yueHue (pabotsl A. JIaByasse, M B JlomoHocOBa).

VYuenue o crpoeHuu Beuiectsa (teopust A. M. byrneposa).

CoBpeMeHHbIE HJIeU U MPEACTaBIEHUS O CTPOEHUH BelllecTBa. BeriecTso u nosie.

ook w



7.

8.

9.

10.
11.

12.
13.
14.

@yH/IaMEHTANIBHBIE 3JIEMEHTAPHBIE YaCTULBI. XapaKTEPUCTUKH SJIEMEHTAapPHBIX YACTHIL:
Macca, 3aps, CIIiH, BpeMst )Ku3HU. Kinaccudukanus 31eMeHTapHbIX YacTHII.

[lepenocunku (yHIaMEHTaNIbHBIX B3aUMOAECHCTBUIA: (DOTOHBI, TPABUTOHBI, TIIFOOHBI, ME30-
Hbl. CIOCOOHOCTH YacTHII K B3aUMOIIPEBPALICHHUIO.

KopmnyckynsipHO-BOJIHOBOU Ayaiu3M.

JIMCKPETHOCTh U KOHTUHYAJIIbHOCTh B HEXKMBOMW U KUBOU MIPUPOJIE

[Tpouecchl Ha HU3MUECKOM YpOBHE OpraHU3alliy MaTEepUU: SIBJICHHE PAJUOAKTUBHOCTU. 3a-
KOH paJinoaKkTUBHOTrO pacnaja. Ilepuon nonypacnana. CoctaB U3ilyueHus MpU pajiloaKTUB-
HOCTH.

OTKpBITHE aTOMHOTO $1/1pa, U3MEPEHUE €ET0 Pa3MEPOB, MACChl U 3apsia.

Snepuble peakuuu. Peaknuum cuHTE3a JErKux saep.

Turbel TEpMOSAEPHBIX PEAKLUN B 3B€3/1aX U 3BOJIIOLMSA 3BE3/.

Tema 1.7. Pa3zBuTHe npeacTaBJIeHUI 0 IBUKEHHH
Jleknus

1. dopmbl IBMKEHUS MaTEpPUU: MEXaHUUECKas, (pu3nueckas, XUMUYECKasi, OMOIOruyecKas.
B3aumocBs3b GopM ABMKEHUS U UX HECBOAUMOCTbD JIPYT K IPYTY.

2. Tloustue cocrostus. [IBMKEHUE KaK H3MEHEHHE COCTOSHUSI.

3. OCHOBHBbIE XapaKTEPUCTUKU MEXAaHUUYECKOTO JIBIKEHUS: MaTepuaibHasi TOUKa, TPACKTO-

pusi, CKOPOCTb, YCKOPEHHE, ITyTh, CUJIA, UMITYJILC T€JIa, MOMEHT UMITYJIbCA, MEXaHUYE-

cKasl pabora.

3axonbl HproToHa.

5. Buasl u XxapakTepUCTUKU BOJIH: CKOPOCTh, IJIMHA BOJIHBI, 4YaCTOTA.

6. CaoiicTBa BoyiH: HHTEpEpeHINS, TUHPAKIHS, TIOTSIPU3ALIHSL.

>

Tema 1.8. PazBuTHe npeacTaBiieHUi 0 B3aUMOIeliCTBUH
Jlekuus

1.

Noakown

@yHIaMEHTalIbHbIE B3aUMOJICHCTBUS: IPAaBUTALIMOHHOE, CJ1a00e, CHIIBHOE, 3JIEKTPOMAarHuT-
HOE, CUJIBHOE.

XapakTepucTUKH (pyHAaMEHTaIbHBIX B3aUMO/IEHCTBU.

3-ii 3akoH HeroToHa.

Cuna — KaKk XapakTepHuCTUKa B3aUMOJECHCTBUS

JlanpHOOEHMCTBUE. biin3koaelcTBHE.

IToneBoil MeXaHU3M NIEpeavu B3auMOIECUCTBUI

KBaHTOBO-110/1€BOM MEXAHU3M II€PENAYN B3aUMOAECHCTBUN

Paznen 2. IPOCTPAHCTBO, BPEMS, CUMETPUSL

Tema 2.1. IIpyHUMIBI CHMMETPHH, 3AKOHbI COXPAHEHUSI
Jleknus

LNk wNE

[ToHsiTHE CUMMETPHUH B €CTECTBO3HAHMM. MI30TpOITHOCTH IPOCTPAHCTBA.
Buael cummerpun.

MHBapuaHTHOCTh IPOCTPAHCTBEHHO-BPEMEHHBIX ITPe0Opa3oBaHui.
[Tpocreiimye cummeTpun (ACUMMETPHUH MPOCTPAHCTBA), BPEMEHH.
3akoHbl coxpaHenus. Teopema Herep.

Bunpl cummerpun: reoMeTpuieckue, JUHaMHUYecKne, KaauOpOBOYHBIE.
OBorOIUS — KaK LENoYKa HapyIIEHU CUMMETPHUH

CuMMeTpHs 1 aCHMMETPHUS )KUBOTO.

Tema 2.2. DBOJOIHUS MPEICTABIEHUIH 0 IPOCTPAHCTBE U BPeMEHH
Jleknus

NS

IIpocTpaHcTBO M BpeMst ApUCTOTEIS.

AGCOIOTHOE U OTHOCUTENBHOE MpocTpaHcTBO HeloTOHA.

Muposoii 3¢pup. OnbiT Maiikenscona- Mop:iu. IHBapHaHTHOCTh CKOPOCTH CBETA.
EnuHCcTBO pocTpaHcTBa M BpeMEHHU Kak (POPMBI CYIIIECTBOBaHHS MaTepHUH.
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Tema 2.3. CnenuajbHasi Teopusi oTHocutesbHocTH (CTO)
Jleknus

[Tpuniun otHocuTensHOCTH [ anumes.

[IpuHIUIT OTHOCUTENBHOCTH DUHILTEHHA.

[Tocrynatel u cinencteus CTO.

[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBA MEXKIY COOBITUSMU, €T0 HHBAPUAHTHOCTh
[TpuarHHO-CIIEACTBEHHBIE CBSA3H MEXKY COOBITHSAMHU, TPUIMHHOCTD

EauncTBO mpocTpaHCTBa U BPEMEHH.

OKBUBAJICHTHOCTh MACChl U SHEPTHUU.

NoakowhE

Tema 2.4. Oomasi Teopusi orHocutebHocTu (OTO)
Jleknus

I e

Pacnpoctpanenue npuHIna OTHOCUTEILHOCTH HA HEMHEPIUAJIbHbIE CUCTEMBI OTCUETA.
[IpuHIMIT SKBUBAJIEHTHOCTH TPAaBUTALMOHHOTO TOJISL ¥ CUJI MHEPLIMH.

Omnupuueckue gqokazarenscrsa OTO.

[ToHsiTHE TPaBUTAITMOHHOTO pajuyca.

I'paBUTALIMOHHBIN KOJUIATIC.

UYepusle ObIpbI

Pa3znesn 3. CTPYKTYPHBIE YPOBHU U CUCTEMHAS OPTAHU3ALIUA MATEPUA

Tema 3.1. Mukpo-, MaKkpo-, MeraMMpbl

Jlekuus
1. CrpykTypsl Meramupa: 3B€3/1bl, IJIAHETHBIE CUCTEMBI, FAJIAKTUKHI
2. Kputepuu nenenust Ha MUKpoMup. MakpoMup, MeraMmup
3. IIpoctpancrBennsie MacmTadbl Beenennoit
4. EauvHUIBI H3MEPEHUs pacCTOSIHUM B Meramupe: acTpOHOMUYECKast eAMHULA, CBETOBOM roJ,

oo

9.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

IIapCeK.

BpemMennbie maciiTadbl BeeneHHOM.

SIBJICHMSI TO3BOJISIONINE OIICHUTH BpeMsi cyliecTBoBanus Beenennoii: addekr Jomnepa, 3a-
KoH Xa00a

XapaKTepUCTUKH 3B€3[]: CBETUMOCTD, MOIIHOCTD U3JIYYEHHMs, Macca, pPajuyc, CIEKTpab-
HBII COCTaB U3JIy4YEHUSI.

CrexTp 2JIeKTPOMArHUTHBIX U3JIy4eHUH (paJuoBOIHbI, HHPPAKPACHBIN, BUTUMBIN, yIbTpa-
(bu1oaeTOBBIN AMana30Hbl, PEHTT€HOBCKOE ¥ FaMMa- U3JTy4EHHE).

Bcenennas. Meraranaktuka. KpynaomacinrabHast cTpyktrypa Beenennoil.

ORHOPOIHOCTB M U30TPOMHOCTH BeeneHHol Ha oueHb OOJBIINX MacIITabax.

CKoOTUIeHHS TaTaKTUK

KBazapsi.

Muneunslii myTh — Hama ['aakTuka

CocTaB COTHEUHOM CUCTEMBI: IIJIAHETHI, CIIyTHUKH IUIAHET, ACTEPOUIbl, KOMETHI, MaTHUTHBIE
T10JIs1, TIBLIEBAsI MAaTEPHsl, COJTHEYHBIM BETEP U KOCMUUYECKHE JTYYH.

[Tnanersr 3emHoOM rpynnsl: Mepkypuii, Mapc, Benepa, 3emis.

[Tnanersl rurantel: HOnutep, CatypH, Ypan, Ypan, Hentys.

ITosic acteponioB

HcToOuyHUKY SHEPTUH 3BE3/1: TEPMOSACPHBIN CUHTE3 U DHEPTUsI TPABUTALIMOHHOIO CXKATHS
[TnanerapHsle TyMaHHOCTH. [ MraHThI ¥ cBepXTUranThl. Ilynbscapel. CBEpXHOBBIE 3BE3/IbI.

Tema 3.2. B3aumMoCBsI3b CTPYKTYPHBIX YPOBHEH OPraHM3alMi MATepPHHU
Jlexkuust

1.

2.

CuctemHOCTb ITpUpOIBl. MHOTOOOpa3ue cucteM. MepapXudHocTh NpUpOAbl U CUCTEM. ATl-
JTUTUBHOCTh. IHTErpaTuBHOCTH.

B3anMocBs3b ypoBHEH opranu3anuy MaTepuu: (U3NIecKoro, XMMHUUYECKOro, Onoornyie-
CKOTO.

buonorundecknii ypoBeHb OpraHu3alii MaTEpUH: KIETOUHbIN, OPraHHbINA, TKAHEBOM, opra-
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HU3MEHHBIN, BUIOBOH, TIOMYIISITMOHHBIN, OMOCHEPHBIA.

®Pu3n4ecKuil ypoBEeHb OpraHU3aliy MaTEPUM: KBAPKH, JICIITOHBI, SICPHBIA YPOBEHb, ATOM-
HBIH, MOJIEKYJISIPHBIN, MAKPOMOJICKYJISIPHBIM.

XHUMHUYECKUN YPOBEHb OPraHU3aluy MaTEPUU: XUMUYECKUH JIEMEHT, aTOM, U30TOIIbI, MO-
JIEKyJIa, BEIIECTBO, KaTAJIU3aTOPbI, IIOJIMMEPBI, MOHOMEDBI.

Tema 3.3. Opranuszauus MaTepuu Ha (PU3NIECKOM YPOBHeE
Jleknus

1.

SER A

@yHIaMEHTAJIbHBIE 3JIEMEHTApPHBIE YACTULIBL. XapAaKTEPUCTHKU SJIEMEHTAPHBIX YaCTHIL:
Macca, 3apsiji, ClIuH, BpeMsl )KH3HHU.

Knaccudukanus sneMeHTapHbIX YaCTHII.

[Tepenocunku GpyHIaMEHTATBHBIX B3aHMOJICHCTBHIA.

CnocoOHOCTH YacTHIl K B3aUMOIIPEBPALLIEHUIO.

®usnueckoe noiie. Bakyym.

Temnas marepus. Temuas sHeprusi.

Tema 3.4. IIpouecchl Ha PU3UIECKOM YPOBHE OPraHU3AIUN MAaTePUN
Jleknus

ok wdE

SIBieHME paiOaKTUBHOCTH. 3aKOH paJlnOaKTUBHOrO pacnaza. Ilepuon nomypacnana.
OTKpbITHE aTOMHOTO $1/1pa, U3MEPEHUE €r0 Pa3MEPOB, MACCHI U 3aps/a.

SAnepHble peakuuu. Pacieruienns ssaep aToMOB O A€MCTBUEM HEHTPOHOB

Mertoap! ONy4YeHUsI UCKYCCTBEHHBIX PAJHOAKTUBHBIX 3JIEMEHTOB.

Jenenue Tsokensix saaep. LlenHas snepHas peakuus.

Peakunn cuHTe3a JIerkux saep. TUIIBI TEpMOSIEPHBIX PEAKLIUN B 3B€3/1aX U 3BOJIIOLUS 3BE3]]

Tema 3.5. Opranuzauusi MaTepun HA XUMHUY€CKOM YPOBHE
Jlekuus

N~ wWNE

XUMUs — KaKk €CTECTBEHHAs! HayKa

[Ipenmet xumuu. ctopus U 3Tanbl CTAHOBJICHUS XUMUM:

JonayuHslii 3Tan — anxuMmuueckuii (¢ apeBHocTH 10 X VI B. H. 3.)

3apoXkACHUE U CTAHOBIICHUE HAYYHOU XUMUU.

Xumuueckuii aneMenT. Atom. Moiekyna. Bemectso.

Ilepuonuueckas cucrema. Ilepnoanueckuii 3akon [{.11, Menneneesa.

XUMHYECKHE CBSI3H.

OCHOBHBIE XMMUYECKUE 3aKOHBI: 3aKOH COXPAHEHHSI MacChl, SHEPTUH, 3aKOH MTOCTOSIHCTBA
COCTaBa, KpaTHBIX OTHOIIIEHUN, 00bEMHBIX OTHOIIICHUH, ABOTAJIpO.

Tema 3.6. Ilpouecchl HA XUMUYECKOM YPOBHE OPTaHU3AIMHA MaTEPUH
Jlekuus

1.

agblrwn

KonuenryanbHble CUCTEMBl XMMHUU: YUEHHE O COCTaBE BellecTBa (EpBbIN yPOBEHb XUMUYE-
ckoro 3HaHus). KoHuenus XuMu4ueckoro 3nemMenTa. KoHuenmus XuMn4eckux coeIMHEHUN.
CrpykTypHast XuMus (BTOpOi ypOBEHb XUMUYECKOTO 3HAHMS),

VY4eHne 0 XUMHUYECKUX ITPOLEccax - TPETUH YPOBEHb XUMHUECKOIO 3HAHUS.

OBOJIIOIMOHHASA XUMUS — 4-I1 ypOBEHb XUMUYECKOT'O 3HAHHUS.

[TepcrieKTUBBI Pa3BUTUS XUMHUHU.

Tema 3.7. OcoGeHHOCTH OMOJIOTHYECKOT0 YPOBHS OPraHU3aluu MaTepuu
Jlexkumst

b

[Tepuon cucrematuku. Hatypanuctudeckast OMoIOTHs.
CucremHOCTh )kuBOT0. Mepapxuueckasi OpraHu3anus >KUBOT0: KJIETKa — €IMHUIIA )KHUBOTO.
Cucrematuka K. JImnues.
Hepapxuueckast opranu3anus >KWBOTO: TOIMYJISIIHS, BU, OUOIeH03, OHoreomneHo3, ouocde-
pa.
Kiterounslii 1 TKaHEBBI YPOBHM OpraHM3alMy pacTeHUN. XUMHUYECKHN COCTaB KHUBOTO.
OTKpPBITOCTH KUBBIX cucTeM. OOMeH BemlecTB U 3Hepruu. CaMOBOCTIPOU3BEICHHE.
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DBOJIIOIIMOHHBIN TIEPHOT. IBOTIOIUMOHHAS OUOJIOTHS.
OpomonmonHas unes K. b. Jlamapka.

Teopus sBomtoruu Y. P. Jlapsuna

MonekynsipHblE OCHOBBI KU3HH.

10 I'eneruka. Mcroku craHoBienus reuetuku. Padors! I'. Mennens.

11.
12.

OCHOBHBIC IOHITHUS U nacu rcHCTUKU.
I'enetnka u cUHTETHYECKAS TEOPHs SBOJIFOLIUH.

Tema 3.8. MoJiekyJIsipHbIe OCHOBBI KH3HU
Jleknus

Nk wNE

10.

[TonunenTHab! Kak MpeIIeCTBeHHUKN OEIKOB.

Benku xak BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS C OCOOBIM KOMITJIEKCOM CBOWCTB
AMHHOKHUCIOTHI — MOHOMEPHI OEITKOB

YpoBHU opraHu3anuu 6€IKOBOH MOJIEKYIIBI

Oyukiuu 0enkoB. JIMnuael 1 uX QyHKIUU. YTIEBOABI U UX PYHKIIUH

Hyxneotuasl — MoHOMepsl HykiIenHOBBIX kucnot: JJHK, PHK

A30THCTBIE OCHOBaHUS — aJICHUH, T'yaHUH, IUTO3UH, TUMUH, YPaLlAJl

Kommiemenraprocts nieneit JJHK — ocHoBa BaskHEHINX (YHKIUI: XpaHSHHUE U TIepeadn
HACJIEICTBEHHOU MH(pOpMaluu

DyHKIHH HYKJIEUHOBBIX KUCIIOT U IIPOLECCH] PEAYIUIMKALMU, TPAaHCKpUIILuu. TpaHcasanuu
['enetnueckuit koa. CBONCTBA FEHETUYECKOTO KOJA: TPUILIETHOCTh, BBIPOXKIEHHOCTh, OJIHO-
3HA4YHOCTbh, YHUBEPCAIBHOCTh, OTCYTCTBUE 3HAKOB MPEIMHAHNS MEXIY TPUILIETAMH

Paznean 4. IOPAJOK U BECIIOPAOK B IIPUPOJIE

Tema 4.1. Mexanuveckui JeTepMUHU3M. Xa0THYECKOE MOBEIeHUE MEXaHUYECKUX CHCTEM
Jlekuus

NoakowhE

[Topsimox u GecopsA0K B IPUPOJE.

Mexannueckuit rerepmunu3M. JlamnacoBa GopMynnpoBKa MEXaHUYECKOTO IETEPMUHUA3MA
Tpaexropust. CocTosiHHE MEXaHMUECKOM cucTeMbl. HauanbHoe cocTosiHUE.

Junamuueckas cucrema.

[TorpemrHocT n3MepeHus: GU3NIECKUX BETUUHH.

YcToMunBOE U HEYCTOMYMBOE JBUKEHUE.

Junnamuyeckuit xaoc. [IpuMepsl cucteM ¢ TMHAMUYECKUM XaOCOM: IJIAHETHBIE CHCTEMBI,
MOro/1a ¥ KJIMMar, TypOyJIeHTHOCTh, (JOHIOBBIE PHIHKHU.

8. 3aKOoHBI TEPMOIMHAMUKH.
9. TlpuHuun Bo3pacTaHUs PHTPOMUU. DHTPOIHUS KaK u3Mepsemas Gundeckas BEIUYUHA, KaK
(GU3HYECKUH MHIUKATOP HAIIPABJICHUS BPEMCHH.
10. Otnnuue xaoca oT 6ecropsika.
Tema 4.2. JluHaMuuyecKHe U CTATUCTHYECKHE TEOPHH
Jleknua
1. JluHamHu4YecKHue U CTAaTUCTUYECKUE TEOPHH.

2.
3.

BepositHocTh. CityuaiiHocTh. CTaTuCcTHYECKOE ONMCaHue cocTosiHUA. DmyKTyanus.
KBaHnTOBO-MexaHHuyeckoe cocTosHue. BonHoBas ¢yHkuusg. CTaTUCTHYECKMH XapakTep
KBaHTOBOT'O OIMCAHUS MPUPOIBL.

OynnamenTanbHas Teopus. [IpuMeps! GyHIaMEeHTaNbHBIX TUHAMUYECKUX TEOPHUA: MEXaHU-
Ka, 2JIEKTPOJIMHAMUKA, TEPMOJIMHAMUKA, TEOPHUS] OTHOCUTEIBLHOCTH, 3BOJIIOI[MOHHAS TEOPHS
Jlamapka, Teopusi XMMHUYECKOTO CTPOCHHS.

[Tpumepsl pyHAAMEHTAIBHBIX CTATUCTUYECKUX TEOPHI: MOJEKYISIPHO-KMHETUYECKasi TeO-
pHsi, KBAHTOBAsi MEXaHUKA, dBOJIIOLMOHHAsA Teopus lapBuHa. MonekysspHas FeHETHKa.
[TpyHIMIT COOTBETCTBUSA: CTATUCTHUECKHE U TUHAMUYECKHE Teopuu. [lnHaMuuecKrue Teopuu
KaK MpUOJIMKEHUE U YIIPOIIeHHEe 60Jiee TOUHBIX CTATUCTUYECKHX TEOPUH.
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Tema 4.3. KopnyckyJsipHO-BoTHOBOM Ayaan3M. CooTHoIIeHHe HeolpeaeJeHHOCTel
Jleknus

s E

BonHoBble cBolicTBa cBeTa: HHTEphEepeHIUs, TUPPAKIIHSL, TOIAPU3ALINSL.

KopmyckynspHasie cBoiicTBa cBeta: (poTodrhdexr.

KopmyckynsapHo-BOTHOBOH ayalin3M Kak oOliee CBOMCTBO MaTEPHH.

BoxHoBbIe cBolicTBa yacTuil. Judpakius 371€KTPOHOB, IIEKTPOHHBIA MUKPOCKOII.
CoOTHOIIIEHHE HEONIPEAEIIEHHOCTEN KAK CJIEICTBHE HEBO3MOKHOCTH HE BO3MYIIAIOIINX U3-
MEpEHUM.

6. CooTHoIlIeHHE HEONPEIEIEHHOCTEN KaK pe3yabTaT KBAaHTOBBIX (DIyKTyarui
Tema 4.4. IIpyHIHN TOTOJTHUTEIbHOCTH
Jleknus
1. KopmyckynasipHO-BOJTHOBOM JyaiM3M MaTEepHUH.
2. TlpuHIUO TONMOTHUTEIHFHOCTH B KBAHTOBON MEXaHUKE.
3. H3mepeHne B KBAaHTOBOM MEXaHUKE KaK pe3yibTaT B3aUMOJICHCTBUS MUKPOOOBEKTOB ¢ MaK-
porpudopom
4., HeormenuMocTs HaOIOmATENS OT HAOIOJaeEMOT0 00BEKTA
5. TlpuHIUN TOMOTHUTEIHFHOCTH B IIMPOKOM CMBICIIE KaK HEOOXOUMOCTh HECOBMECTHMBIX,

HO B3aMMOJOITOJHAIOIIUX TOUYCK 3PCHHA IJIA ITIOJTHOI'O IOHMMAaHUA IPEAMETA UJIH IIpOoLecca.

Tema 4.5. IIpyHUIMI BO3pacTaAHUA SHTPONUHN
Jlexkuust

ok wdE

8.
9.

10.
11.
12.

13.
14.

15.
16.
17.
18.

19.
20.

3aKOHBI TEPMOIUHAMUKH.

[TepBblii 3aKOH TEPMOAMHAMUKH — 3aKOH COXPAHEHUS SHEPTUU IIPH €€ MPEBPALICHUIX
3aMKHyTas (M30JMpPOBaHHAs) CUCTEMA U HE3aMKHYTasl, OTKpBITasi CUCTEMA
TepMoIMHaMHYECKOE PAaBHOBECHE

Ourponus. [TpuHIMI BO3pacTaHus SHTPOIUH.

Bropoii 3akoH TepMOAMHAMUKH KaK IPUHLMUIT BO3PACTAHUS SHTPOIMH B 3aMKHYTBIX CUCTE-
Max

DOHTponHs Kak u3MepsieMas Gpu3ndeckas BeIMINHA, KaK GU3NIECKUN UHIMKATOP HaIlpaBie-
HUS BPEMEHH.

OOpatuMble 1 HEOOPATUMBIE TPOLIECCHI

OHTponus Kak u3MepsieMas pu3ndeckas BeJIMUUHa — IPUBEIeHHAasl TEIIoTa

M3MeHeHne S3HTPONMHU TeJ MPH TEIJI000MEHE MEX 1y HUMH.

BeicokokauecTBeHHbIE (POPMBI SHEPIUU: MEXaHUUECKas!, SJIEKTpUIecKas
HuskokauectBeHHble (popMbI SHEPrUM: TemioTa. [loHnkeHne kauecTBa TEIIOBO SHEPTUHU C
MIOHMKEHUEM TEMIIEPaTypPhl

Bropoii 3akoH TepMOAMHAMUKa KaK MPUHIUI HEU30€KHOTO MOHM)KEHUS KauyecTBa SHEPTun
OHTpoNHs Kak Mepa MOJIeKyJsipHOro 6ecriopsaka. CTaTucTuueckas pupoJia BTOPOro Havya-
J1a TEPMOJIMHAMUKHU

Bropoii 3akoH TepMoaAMHAMKKa KaK MPUHIIMAIT HapacTaHUs OECIOpsIIKa U pa3pyIIeHUs
CTPYKTYp. DHTpOIUS Kak Mepa OTCYTCTBUS UH(OpMaluu

OcHOBHOI NTapaJOKC 3BOJIOLNOHHON KapTUHBI MUpa

3aKOHOMEPHOCTH 3BOJIOLUH Ha (POHE BCEOOIIETO poCcTa IHTPOIHH.

OHTpONUs OTKPBITON CUCTEMBI: IIPOU3BOCTBO SHTPOIMH B CUCTEME, BXOAAIIUN U BBIXOIS-
LI TOTOKH SHTPOIIUHU

TepMoauHaMUKa XU3HU: JOOBIBAHUE YIOPSAJOYSHHOCTH U3 OKPYXKAIOIEH cpe/ibl
TepMmoguHamuka 3eMiis Kak OTKPBITOM CUCTEMBI

Tema 4.6. 3aKOHOMEPHOCTH CAMOOPTraHU3AINH
Jlexkuust

1. CuHepretnka - TEOpHUS CaMOOPTaHU3AIINH.
2. Camoopranu3zanus (B IpUPOJHBIX M COIMATBHBIX cUcTeMax ). [Ipumepbl
3. HepaBHoBecHas cucreMa.
4. Tlorokwu (BemiecTBa, SHEPTUH, 3apsiaa U T.JI.) B HEPAaBHOBECHBIX CHCTEMaX.
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10.
11.

12.

13.
14.

HeoOxoaumble ycnoBHsl caMOOpraHU3aI[ii: HEPAaBHOBECHOCTh U HETMHEIHOCTb.
VYpasnsromuii napamerp. [loporosslii xapaktep (BHE3aIIHOCTh) CAaMOOPraHU3ALUN.
Touka Oudypkamy Kak MOMEHT KpHU3HUCa, IOTEPU YCTOUUUBOCTH. PocT durykTyanmii
BOJIM3U TOUKHU Oudypkanuu (TeoOpeTUIecKoe MOI0KEHUE U IPUMEPBHI).

Crabunuzanus GiayKTyanui 3a Toukon oudypkanuu (IopsI0K U3 Xxaoca).
CuHHXpOHHU3AIUS YaCTel CHCTEMBI B pe3yJIbTaTe CaMOOPTaHU3aIiH .

HeB03MO0KHOCTH TOYHOTO TPOrHO3a OYYIIEro 3a TOUKON OU]ypKaIuu.

[ToHr>KEeHUE YHTPOIIUU CUCTEMBI TIPU caMoopranu3anuu. [loBbIIIeHHE SHTPOITUU
OKpY’Karollel cpeJibl IPU CaMOOpraHU3aIUH.

Juccunanus (paccesHue) 3HEPTUU B HEPABHOBECHOM cucTeMe. JluccunaTuBHas CTpyK-
Typa. KoHKypeHIus AMCCUTIaTUBHBIX CTPYKTYP.

YHUBepCalIbHBIN YBOJTIOIMOHU3M KaK HaydHas IporpaMMa COBPEMEHHOCTH, €T0 LIEH.
[TpuHIMIIBI YHUBEPCATBHOTO 3BOJIIOIMOHU3MA:

BCE CYILIECTBYET B PA3BUTHH;

00BEKTUBHOCTH U MTO3HABAEMOCTH MTPOLIECCOB CAMOOPIraHU3aIHH;

3aKOHBI IPUPOJIBI KAK MPUHITUIIEI 0TOOPA JOMYCTUMBIX COCTOSTHUHN M3 BCEX MBICIIUMBIX;
dbyHIaMeHTallbHas U HEYCTpaHUMas POJIb CIIy4allHOCTU U HEOIPEIEeTICHHOCTH;
pa3BUTHE KaK YepeIOBAHIE MEUICHHBIX KOJTMYECTBEHHBIX M OBICTPBIX KAYECTBEHHBIX
u3MeHeHu# (Oudypkanmii);

HETPEICKa3yeMOCTh IyTH BBIX0/1a U3 TOUKH OM(ypKamuu (Mpouuioe BIUsIeT Ha
Oynayiee, HO HE ONPEENsIET €ro);

YCTOHYMBOCTD ¥ HAJICKHOCTh IPUPOIHBIX CUCTEM KaK Pe3yJIbTaT UX MIOCTOSHHOTO
OOHOBJIEHNS;

KODBOJIIOIHS Pa3BUBAIOIICHCS CHCTEMBI U OKPY’KaIOIIeH CpesIbl

Pa3zgea 5. KOCMOJOI'Uusl

Tema 5.1. KocmoJiorus

Jlexkuust

Kocmornorus - Hayka o CTpO€HUU U 3BOIIOIUHU BceneHHoi.
OaHOPOIHOCTH U U30TPOMHOCTH BeeneHnHoi B OobIMx MacmTadbax.

agrwdE

o

10.
11.
12.
13.

14.
15.

16.

XuMuyeckuit coctaB BeeraeHHOH - TaHHBIE CIEKTPaTbHOTO aHATH3A.
Mogenu 6ecKOHEUHOI B IPOCTPAHCTBE CTalmoHapHOoW BeeneHHoi.

OddexTsl 00111eH TEOPHH OTHOCUTEIBHOCTH:
UCKPHBIICHHE IPOCTPAHCTBA BOJIU3HU TSHKEIBIX Mace,
CYIIIECTBOBAHHE «UCPHBIX JIBIPY,

TPaBUTALMOHHBIE BOJHBI.
Jnnamuyeckas Mogens cuctemsl Opuimana.

OOHapyXeHue KpacHOr0 CMEIEHHs JIUHUHN B CIIEKTPax JaJIeKHX TalakTUK, 4TO C TIOMOIIbIO
s dexra Jlomnepa o3HaYAET «pa3z0OeraHue rajJakTUK.

Pacmmpenue Beenennoit u 3akon Xa66ma.

Kocmonornyeckas moaens HectaimoHapHoi Beenennoit DiiHrelina-®puimMana.
Pa3nuuHble crieHapuu pa3BUTUA BeeneHHON.

[IpobGnema u3zmMepeHust cpeaHei IoTHOCTH BeeneHHoi.

Teopus bonbiioro B3peisa (I'. I'amoB).

OKcrnepuMeHTaJIbHbIE IOATBEPKACHNS TEOPUHU OOJBILIOTO B3pbIBA: NpEACKa3aHue TeMIIepa-
Typbl (POHOBOIO MUKPOBOJHOBOT'O M3JIyUEHHsI U OOHApYKEHHE PETUKTOBOTO (poHa U3nyye-
HUSL.

[Tpobnema kocMonorndeckoi mocTossHHON Xa006a 1 olieHka Bo3pacta BeeneHHOi.
Paznuynble snoxu Hamel BceneHHOMN: pokJieHUEe MPOCTPaHCTBA BPEMEHH, cTaausi MHDIA-
IIUH, POKICHUE BELIECTBA, POXKIECHHE U30bITKAa OApHOHOB, 3JIEKTPOCHadbIil (ha3oBbIi mepe-
XOJI, KBAPKU U TIFOOHBI — POXKJIEHHE IMPOTOHOB M HEUTPOHOB, NEPBUYHBIA HYKJIECOCHHTES,
JOMUHUPOBaHWE TEMHOW MaTepHH, PEKOMOMHAIMs BOAOpPOJAa, 0Opa3oBaHHME KpyMHOMAc-
mTabHOM CTPYKTYphI BeenenHoit.

[Tpobnema TeMHOI MaTepuu U TEMHOM SHEPTHH.
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17.
18.

YcroitunBocTh BeenieHHOM M aHTPONHBIN TPUHLIMI.
(DYHI[aMGHTaHLHBIC B321HMOI[€I>1CTBH$I 1 MUPOBBIC KOHCTAHTHI.

Tema 5.2. Kocmoronus. I'eostornueckas 3JBoJIIOIUSA
Jleknus

1.

Kocmoronus - pa3aen acTpOHOMUHU, U3YYaIOLMI IPOUCXO0XKIEHUE U Pa3BUTHE KOCMUUECKHUX
TEJ U UX CUCTEM.

2. Dproaudeckas TMIIOTE3a, MO3BOJISIONIAS BOCCTAHOBUTH MCTOPUIO OTIECIBHOIO OOBEKTa IO
HAOJI0/ICHUIO0 MHOTUX 00BEKTOB, HAXOSIINXCS Ha Pa3HBIX ATAIax 3BOJIOLUH.

3. Pacmpenenenue 3Be3]1 MO CIIEKTpaM M CBETUMOCTSIM (nuarpamma [epammpynra - Paccena),
OTpakarollas MOJIeJIb BOJIIOLMHU 3BE3/Ibl B 3aBUCUMOCTH OT €€ MacCHhl.

4. CnekTpsl 3B€3]], SHEPTUS 3BE3/.

5. Dtanbl 00pa3oBaHusl 3B€3/Ibl. DTaIlbl SBOIIOIMH 3BE3/] IPU Pa3HbIX Maccax.

6. CounHue — 3Be3/1a Halllel TUIAHETHOW cUcTeMbl. Mozens BHyTpeHHero ctpoenus ConHna.

7. 1IMKJIBI COTHEUHOM aKTUBHOCTH, MPU3HAKH YCUIICHUS COJTHEYHON aKTUBHOCTU U IPUYUHBI.

8. ConHe4yHOE U3ITy4eHHE, COTHEYHBIN BETEp, COTHEYHO-3EMHBIE CBSI3H.

9. Maruutasle nois CoJHIa U [IJIaHET.

10. Ouenka Bo3zpacta ComnHIla, 3eMJIU U TUIAHET.

11. Tunore3sl o mpoucxoxaenun ConHua u 1uianeT: runore3a Kanrta - Jlamnaca, rumotesa
O.10. llImupra.

12. Hama nnanera 3emuis, ee popma, XUMUYECKHIT COCTaB.

13. Maraurtocdepa 3emin, CTpyKTypa MarHUTHOTO TIOJISI, IBM)KEHUSI MATHUTHBIX TTOJTIOCOB.

14. BayTtpennue 000JI04KH 3eMIIM U METO/IbI UCCIIEIOBAHUS ee MIyOHH (ceiicMopa3Beka).

15. Dnexrpuyeckoe mnose 3eMiu, JIEKTPOMAarHUTHRIE BpaAIICHUs B sSApe 3€MJIM U MIPOIIECCH Ha
MOBEPXHOCTHU. 3eMHAasi KOpa U €€ SBOIOIUS (T€0J0THYeCKast HCTOPUS).

16. M3nydenue 3emiin Kak HArpeToro Tea.

17. PagnoakTUBHOCTB KaK (PakTOp TEIIOBOro Oasianca 3eMIH.

18. BO3HMKHOBEHHE OKEAaHOB U aTMOC(EPHI.

19. Atmocdepa 3emiu, ee CTPYKTypa, XUMUUYECKUN COCTaB.

20. ITpoxokieHre COTHEUHOTO CBETa yepe3 arMochepy.

21. O30HOBBII €O U TPUYUHBI €r0 U3MEHEHUSI.

22. Knmumar 3emitd, onpeelsieMblid MpoIeccaMi TeII000MeHa, BJIArOOOMEHAa W IUPKYISAIIAN
aTMocQepBhl.

23. T'uapocdepa 3emiu, BoJa U KU3Hb.

24. BozHukHOBeHHE OnoCc(epsl Kak pe3ybTaT reoJ0rHuecKon IBOTIOIUH 3eMIIH.

Tema 5.3. IIpoucxoxaeHue KU3HA

Jlexkuust

1. TlepBuunas atMocdepa 3emin

2. AOWOTEHHBIN CUHTE3

3. Ilepuunslii OynsoH. [Ipenduonorudeckuit oTo0P.

4. Tlonsitue o Ouonornyeckux memopanax. Koarepsarsl.

5. Tereporpodsl. ABTOTpOodBI. AHAIPOOKL. A3POOHI.

6. IIpoxapuoTsl. DyKapHOTHI.

7. T'onobuos. I'enobnos.

8. MHcropuueckue KOHIICTIITUHN MTPOUCXOKIACHUS )KU3HU: KPEAllMOHN3M, TUTIOTE3a ITaHCIICPMUH,

OHHOKpaTHBIﬁ a6I/IOTCH63, NMOCTOAHHOC CaMO3apOXKJACHUC, CTALITUOHAPHOC COCTOSAHUC.

Tema 5.4. BuoJornyeckuii 3BOJIIOLUOHN3M
Jlexkuus

DBouTIOLKSA, €€ aTPUOYTHI: CAMOTIPOU3BOIBHOCTh, HEOOPATUMOCTD, HANIPABIEHHOCTD.
OBOIOIMOHHASA KoHIenus Jlamapka.

HapBuHusm.

CanpTaliuoHu3M.

CuHTreTndeckasi TEOpHs IBOJIIOLMH.

agbrwbnE
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12.

MonekynspHas 3BOTIOLHS.

I'enodons .

DneMeHTapHas 3BOJIOLUOHHAS CTPYKTYpa — MOMYJISALIKS.
DNeMEeHTapHBIA HACIEICTBEHHBIM MaTepHal - reHO()OH I MOMyISIUH.

. :‘)HeMeHTapHOC SABJICHUEC 3BOJIFOIIHMH - UBMCHCHHUEC l"eHO(bOH,Z[a IMOITYJIAIIHNH.
11.

DJeMeHTapHbIe BOTIOIMOHHBIE (PAKTOPHI: MyTallMOHHBINA MPOIIECC, MOMYISAINOHHbIE
BOJIHBI, H30JISIIHsI, €CTECTBCHHBIN 0TOOP.
Boprba 3a cymecTBoBaHUE.

13. ®opmbl oTOOpA: ABMIKYIIHMA, CTAOUIM3UPYIOIIHH, TU3PYITUBHBIN.

14. MuxposBoJttonusi. Makpo3BOJOLHS.

15. JIuBeprenuus.

Tema 5.5. UcTopus :ku3Hu Ha 3emJie M1 MeTOIbI UCCJIeI0BAHNSI IBOJIOLNHU
Jleknus

1. T'eonoruueckue 3pbl U MEPUOJIBI.

2. CBs3b IpaHUIl MEXKIY 3PaMU C TEOJOTUICCKUMU U IMAJICOHTOIOTHUECKUMU
WU3MEHEHHUSMHU.

3. Hexkoropslie BakHelmme apoMopdo3sl: HOTOCUHTE3, IYKAPUOTHI, MHOTOKJIETOYHOCTb,
CKeJIeT.

4. OCHOBHBIC TAKCOHOMHYECKHE IPYIIIBI PACTEHUH M )KUBOTHBIX M MTOCIICIOBATEILHOCTD
UX SBOJIIOIMH: MOJUTFOCKH, PHIOBI, 3eMHOBO/IHBIE, TPECMBIKAIOIINECS, ITUIIBI,
MJICKOITUTAIOIINE, TOJIOCEMEHHEIE, TOKPBITOCEMECHHBIE, [IBETKOBBIC.

5. IIpokapuoThI.

6. ®wumorene3. OHTOreHE3.

7. Apanramus. Apomopdos.

8. Tlomsarue o duope, dayne.

9. Meroab! Hccnea0BaHUs ABOJIOLNHU: MTAJTEOHTONOTHUS (MCKOIIaeMble MepeX0aHbIE (POPMBIL,
NAJIEOHTOJIOTUYECKHUE PSAbI, I0CIEI0BATEIILHOCTh UCKOMIAEMBIX (hOPM).

10. MeTob! Hccae10BaHuUs IBOIOLUU: Ororeorpadus (CornocTaBieHne BUIOBOIO COCTaBa €
UCTOpUEHN TEPPUTOPUI, OCTPOBHBIE (POPMBI, PETUKTHI).

11. Metob! Hccae10BaHUS IBOTIOLUU: MOP(HOIOrHYECKrEe METOIbI (YCTAaHOBIICHUE CBSI3H
MEXJTy CXOJICTBOM CTPOCHHSI H POJICTBOM CPaBHUBAEMBIX ()OPM, pyIUMEHTAPHBIC
OpraHbl, aTaBU3MBI).

12. MeToibl HiCcCIIeTOBAHUS IBOJIONNN: YMOPHUOIOTHICCKUE METOIBI (3apOIBIIIICBOC
CXOJICTBO, IPUHIIUIT PEKAMUTYIISAIINHN).

13. MeTobl HcCIIeTOBAaHUS IBOJIONNN: TCHETUYECKUE METOIbI, METOIbl OMOXVMHH U

MOJ'ICKy.]'IprHOfI 6I/IOJ'IOFI/II/I, MCETOAbI MOJACIIMPOBAHUS, DKOJIOTHYCCKUEC MECTOBI.

Tema 5.6. 'eHeTHKA M DBOJIIOUSA
Jleknus

AR A

I'eneruka. I'eH.

Annens.

XpOMOCOMBI

I'enom. I'enotun. denoTur.

CBolicTBa reHETUUECKOTO MaTepHala: JUCKPETHOCTb, HENPEPBIBHOCTD, TMHEWHOCTbD, OT-
HOCHUTEJbHAs CTA0OUIIBHOCTD.

N3MmeHunBOCTh: Hacnenyemas (FeHOTUIINYECKas, MyTallMOHHAs).

N3menunBocTh: HeHacenyemas ((heHoTunuueckas, MoaudUKaoHHas).

MyTtareHHble GaKTOpBHI.

[Ipymumnel myTanuii. CBolicTBa MyTanuii. Poie MyTanuil B 5BOJIFOIMOHHOM IIPOIIECCE.

. HOHYJ'ISII_II/IOHHaSI I'CHCTHKA.
. 'eneTnueckue XapPaKTCPUCTUKHU MMOMMYJIAOWHN: HACIICACTBEHHAA TC€TCPOTCHHOCTD.
. 'eneTnueckue XAPAKTCPUCTHUKU MOMMYJIANNN: BHYTPECHHEC T'CHCTUUCCKOC CIANHCTBO Te-

HETUYCCKUE XAPaKTCPUCTUKH MMOMYJIAONN: JTUHAMUYCCKOC paBHOBECUC OTACIBbHBIX I'CHO-
THUIIOB.
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4.3. JlabopaTopHbie padoThI

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.4. IlpakTHYecKHe 3aHATHS

Buo 3anamus ¢ un-
mepaxkmugHoil
Homep pasoe- Haumenosanue mem cemunapoe / P L
Ne * Obvem AKMUueHoil,
aa oucyu- HPAKMUYECKUX 3AHAMULL .
n/n (uac) UHHOGAUUOHHOU
RJIUHbBL
popmax,
(uac)
Opranuzanus MaTepun Ha PU3NIECKOM TpeHuHr B masnoi
1 1. YpOBHE: pa3BUTHE MIPEACTABICHHUI O MaTe- 1 rpymnme
pUH, NBHKEHUU, B3aUMOJICHCTBUU (1 gac)
2 2. ITpocTpaHcTBO, BpeMs, CAMMETPUS 1 -
3 3. XumHuueckasi KapTuHa MUpa 0.5 -
4 3. buonoruueckas kKapTuHa MHUpa 0.5 -
Pa36op xoHkpert-
5 4, [Topsiiok 1 GecropsIOK B MPUPOJIE 1 HBIX CUTyalui
(1 gac)
6 5. KocMonorust 1 KocMOroHUS 1 -
7 5 Hcropust sxu3Hn Ha 3emMiie 1 METOBI HC- 1
' CIICIOBAHMUS DBOJIOINH
HUTOI'O 6 2

4.5 KoHTpo/bHbIEC MEPONIPUATHA: KOHTPOJIbHAA padoTa

L]env: KoutponpHas paboTa MO3BOJIET 3aKPENUTh TEOpEeTUYecKuil Marepuan kypca «KoHuenmuu
COBPEMEHHOTO €CTECTBO3HAHMSI .

Cmpyxkmypa. KontponbHas padota conepxut 11 3amau. B koHTponbHOM paboTe HEOOXOIUMO yKa-
3aTh HOMEp BapHaHTa, 3alKcaTh yCIOBHE 3a/1ayH, PElIeHHEe HEOOXOAMMO COMPOBOXKAATH MOSICHE-
HUSAMH, B TEX ClIy4dasaX, KOrja 3TO BO3MOXHO CACJIAaTb YEPTCHK, BBIIIOJHHUTL BBIYUCIICHUA H 3alll-
caTh OTBeT.

OcHosnas memamuxa.

Mexanuka. ['paBuTaninoHHOE B3auMOAelCcTBUE. JIBUKEHUE TITIAHET.
MonekynsipHas pu3MKa U TEIUIOTA.
[IpuHUUMIIBI BO3pacTaHusl SHTPOIIUU.
DNEeKTPOMarHeTH3M.
KopnyckynnsipHO-BOJIHOBOM Jyanu3Mm.
PensaTuBHCTCKOE NBMKEHMUE.
DNeMEeHThI TEOPUU OTHOCUTEIBHOCTH.
DneMeHTHl aTOMHOU (PU3HMKH.

. OCHOBHEIC 3aKOHBI XMMHH.

10. I'eneruka. 3akoHBl MeHIems.

11. DaemeHTsI dBOMIONNK BeenenHon.

LCoNoOARWNE

Pexomenodyemviti 00vem: 3 — 4 pyKONUCHBIX JUCTOB. Boimonnsercs Ha 6ymare ¢opmara A4 ¢ Tu-
TYJIbHBIM JIUCTOM.
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Ouenka

Kpurtepun onenkn

3a4TCHO — KOHTpOJIbHAs paboTa BHITIOJIHEHA TIOJTHOCTHIO;

— B JIOTHYECKUX PACCYXIACHUSX U 0OOCHOBAHWU PEIICHHUS 3a/1a4H HET
POOEIIOB U OIIHOOK;
— B PCIICHHH HET MAaTEMAaTUYECKUX OMIMOOK (BO3MOXKHA OJTHA HETOY-
HOCTb, OTIMCKA, HE SBJISIOIIASCS CICACTBUEM HE3HAHHS WJIM HETIOHWMA-
HUSL y4eOHOTO Marepuaia).
N
— KOHTpOJIbHAs paboTa BHINOIHEHA MOJTHOCTHIO, HO 00OCHOBAHHUS Iar0B
pelIeHHs HEOCTATOYHBL;
— JIOMyIIeHa OfHA OIIMOKA WM JIBa-TPHU HEITOUETA MIPH PACKPBITUH OIpe-
JieNIeHH, BBIBOZE (hOPMYJIbI, B pUCYHKAX.
N
— BBINIOJTHEHO HE MeHee 2/3 Bcell paboThl;
— JIOTyIIEHBI OoJiee OJHOM OMMOKYU MM OoJiee BYX — TPEX HEMOUETOB
B PAaCKpPBITHH ONPENEICHUH, TP BBIBOJIE (POPMYIT B pEIICHUH 3a/1a4, IPU
NOSICHEHHSIX B PEIICHUH 3a]1a4, B PUCYHKAX.

HE 3aYTCHO — Hwucno omubOK ¥ HEJOYETOB MPEBBICHIIO HOPMY ISl OLICHKHU «3»;

— TIPaBWJIBHO BBHITIOJHEHO MeHee 2/3 Bceil paboThl;
paboTa BBINOIHEHA HE CAMOCTOSATEIIHHO;
paboTa He BBIIOJIHEHA.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIUIIJINHBI

Komnemenuyuu Komnemenuuu Buo
Kon-6o0 2
Ne, naumenosanue OK IIK tcp, yac| yueoHvIx Ouenka
pazoenos oucuuniIunbl Hacos 3 6 11 fomn. 3auamuil |pe3yaomamog
1 2 3 4 5 6 7 8 9
1. CEEOIJ(II\KZHHH HAay4YHOI'O METOJ1a U 20 + + _ 2 6.7 glli, 113, Kp, 3auET
JIk, 11 N
2. TIpocTpaHCTBO, BpeMsi, CHAMMETDHSI 21 + + + 3 7 Clli’ 3 Kp, 3a4€T
3. CTpyKTypHbIE YPOBHH M CUCTEMHASI 21 + + + 3 7 JIk, 13, Kp, 3auér
OpraHu3alys MaTepH CP
4. Tlopsimox u GECTIOpSIOK B IPHPO- 21 + + + 3 7 JIk, 113, Kp, 3auér
Ac CP
5. DBOJIIOLIMOHHOE €CTECTBO3HAHUE 21 + + + 3 7 glli’ 13, Kp, 3a4éT
6cez0 4acoe 104 35 35 34 3 34,7 - -
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6. HEPEYHEHb YYEBHO-METOJIUYECKOI'O OBECHEYEHUA 151 CA-
MOCTOATEJBHOMU PABOTHI OBYYAIOIIUXCSA IO AUCHUIIIIMHE

1.

2.

Konnenmuu coBpemennoro ecrecrBo3nanus: yueobnuk / [lox pen. C. A. JleGenesa. -
Mockaa: FOpaiir, 2011. - 358 c.

Kum, JI.b. Pamuanmonnas sxonorus: yuebnoe mocobue / [I.b. Kum, JI.A. I'epamienko.
— bparck: u3a. bpl'Y, 2011. - 213 c.

Kum, JI.b. ®usrka aTOMHOTO sijipa ¥ 3JEMEHTApHBIX yYacTHIl: yueOHoe mocobue/ /.
Kuwm, JI.U. JleBut. — bparck: bpl'Y, 2012. —145 c.

Kum, JI.b. Mexanuka. Kypc neknuii: yuednoe nmocoome. Y.1/[.b. Kum, J[.U. Jleswur,
N.T". Maxpo. — bparck: bpl'Y, 2017. — 246 c.

Kum, JI.b. Mexanuka. Kypc neknuii: yuednoe nmocoome. U.2//1.b. Kum, J[.U. JleBwur,
N.T". Maxpo. — bparck: bpl'Y, 2017. — 193 c.

Kum, I.b. Dnekrpomarnerusm: kypc nekmumii / [1.b. Kum, H.I1. Konosanos, [I.11. JleBut
— bparck: bpl'VY, 2016. — 412 c.

Konnenmuu coBpeMEHHOTO €CTECTBO3HAHUS. DJIEMEHThI OHOJOTHH: METOTUYECKHEC
ykaszanust/ B.K. Boponos [u 1p.]. — Bparck: bpI'Y, 2007. — 25 c.

7. HEPEYEHDb OCHOBHOM U JONOJHUTEJBHOMN JUTEPATYPBI, HEOB-
XOIUMOMU U1 OCBOEHUA TN CHUITJIMHBI

Buo Konuuecmeo Obecneuen-
Ne Haumenosanue uzdanus sama- | IKIEMNAAPOs Hocms,
mun | 6 OuonuOme- (3x3./ yei.)
Ke, IIT.
1 2 3 4 5
OcHoBHas iuTEparypa
1. Hy6numesa, T.S. Konuenuuu coBpemenHoro ecre- | JIK, 99 1
cTBO3HaHUS: yueO. mocooue mis By3os/ T.A. dyOuu- | I13,
mesa.-8-¢ usa., crepeorurn. — M.: Axanemus, 2008.- | CP, kp
608 c.
2. Konnenmum coBpeMeHHOTo ecTecTBO3HaHus: yueOHuK | JIK, 20 1
st By3oB/Ilog pen. B.H. JlaBpunenko.- 4-e uzn., ne- | 113,
pepab u nom. - M.: KOHUTHU-JTAHA, 2008.- 319 c. CP, kp
JlonoJiHUTe/ILHASA JIUTEpaTypa
3. Boponos, B.K. OcHoBBI coBpeMeHHOrO ecrecTBo3Ha- | JIK, 50 1
Hus: yue0. mocobue mis By3oB/ B.K. Boponos, B.K. | 113,
I'peuneBa, M.B. CargeeB. — 2-¢ u3z., crepeorumn. — | CP
Mocksa: Beicmrast mikona, 1999. — 274 c.
4. I'op6aués, B.B. Konuemnuu coppemenHnoro ecrectso- | JIk, 49 1
3HaHus: yueb. mocobme mns By3oB/ B.B. I'opb6aués, | 113,
B.M. Besnenexusix. — Mocksa: Dxonomuct, 2006. — | CP
446 c.
S. PyzaBun, I'.'1. Konuenuuu coBpeMeHHOro ectecTBo- | JIK, 9 0,5
3HaHuA: y4eOHuk ans By3oB/ .M. PyzaBun. — M.: | I13,
KOHUTH, 2005. — 287 c. CP
6. Konnenmuu coBpemenHoro ecrectBo3Hanus. Ilpaktu- | JIk, 30 1
KyM: yaeOHoe mocobue s By3oB/ C.X. Kapnenkos. — | 13,
— 4-¢ w3x., ucnp. — M: Beicmast mikona, 2007. — 327 ¢. | CP, kp
7. Cyxanos, A.Jl. Konuenuuu coBpemMeHHOro ecrectBo- | JIK, 182 1
3HaHus: yueOonuk ms By30B/ A.Jl. Cyxanos, O.H, I'o- | I13,
ny6esa. Ilon. Pen. A.S. XoxnoBa.- MockBa: Arap, | CP
2000.- 451 ¢
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B8%D0%BC%2C%20%D0%94%2E%20%D0%91%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B8%D0%BC%2C%20%D0%94%2E%20%D0%91%2E

8. HIEPEYEHb PECYPCOB HH®OPMAINIMOHHO - TEJIEKOMMYHHKA-
IOIUMOHHOMU CETU «MHTEPHET» HEOBXOANUMBbIX
JJIs1 OCBOEHUA JUCHUITJIMHDBI

1.O1eKTpOHHBIN KaTajaor oubnuoTexu bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&
P21DBN=BOOK&S21CNR=&Z21ID=.

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

3. DOnextpoHHO-OMOIMOTEUHass cucTeMa «YHHUBepcuTeTckas Oubnumoreka online»
http://biblioclub.ru .

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

5. Uudopmanuonnas cucrema "EnuHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru .

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

7. YHuBepcuTerckas uHpopmanuoHHas cucrema POCCUSA (YUC POCCHUA)
https://uisrussia.msu.ru/

8. HammonanwsHas dnekTpoHHas oubianorexka HOb
http://xn--90ax2c.xn--plai/how-to-search/.

1. 9.Poccuiickuii ~ HAy4HO-TIPOCBETHTEJBHBIH  MOPTAl O  MPOUCXOXKACHHH  YeIOBEKa
http://antropogenez.ru/

9. METOANYECKHUE YKA3ZAHUA JJISA OBYYAIOIIUXCA 110 OCBOEHHUIO
JUCIHUIIVINHBI

9.1. MeTtoanyeckne yKazaHus AJs1 00YyYAKIIMXCH MO BBINOJHEHHI) NPAKTHYECKHX
pa6ort

Llenpro MPaKTUYECKUX 3aHATHH SABJISIETCS YIiIyOJieHHE U 3aKpeIuIeHUe TeOPETUUYECKUX 3Ha-
HUH, TOJYYEHHBIX OOYYaIONIMMHCS Ha JICKIHMSIX M B TPOIECCE CaMOCTOATEIBHOTO M3Y4EHUS
yuebHoro marepuana. PopMupoBaHHe Y HUX ONpEAEICHHbIX YMEHUH U HaBbIKOB. B xo1e moj-
TFOTOBKH K MPAaKTHUYECKOMY 3aHATHIO HEOOXOAMMO IPOYMTATH KOHCHEKT JIEKIUH, U3YyYUTh OC-
HOBHYIO JIUTE€PATYPy, O3HAKOMHUTbBCS C JONOJHUTEIBHOM JIUTEpaTypOl, BBINOJIHUTh BbIIaHHBIE
npenojaBatesieM npakTuyeckue 3aganus. [Ipu 3Tom ydecTh peKkoOMEeHAaluu MpenoaaBaTesns 1
TpeboBaHus mporpammsl. JlopabaTbiBaTh CBOM KOHCIIEKT JIEKLIMH, JI€ast B HEM COOTBETCTBYIO-
M€ 3amucH U3 JuTeparyphl. JKenaTenbHO NpPU MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM I10
JUCLUIUINHE OJHOBPEMEHHO HCIIOJIB30BaTh HECKOJIBKO MCTOYHUKOB, PACKPHIBAIOIIUX 3aJaH-
HbI€ BOIIPOCHL. B KauecTBe TOMOJHUTEIBHOTO UCTOYHUKA UH(POPMAIMM MOKHO HCIOJIb30BaTh
MHTEPHET PECYPCHI.

IIpakTyeckoe 3ansaTue Ne 1
Opeanuzayus mamepuu Ha usUUecKoM YposHe: pazeumue npeocmasieHutl 0
mamepuu, 08UNCEHUU, 83AUMOOEUCMBUU
[{enb 3aHATHS: pACCMOTPETH KaK U3MEHSUTUCH TIPEJICTABIICHUS O MAaTEPH, JBUKCHUH U
B3aMMO/ICHCTBUH B PA3TUYHBIX KapTHHAX MUPA.
3ajanue:
1. Marepus. @opmMbl MaTEpUU: BELIECTBO, TOJIE, PUIUIECKHUI BaKyyM.
2. OCHOBHBIE TIPEJICTABIICHUS O MATEPHH B MEXaHUYECKOH, JICKTPOMAarHUTHOH, KBAHTOBO-
MOJIEBOM U COBPEMEHHOU KapTHHAX MUpA.
3. PasBuTHe npeCTaBICHUN O IBMKSHUH B Pa3JIMIHBIX KapTHHAX MHUpA.
4. ®opMbI IBMKESHHS MaTePUH: MeXaHU4ecKas, pu3ndeckas, XUMHUIecKasi, OMOJoTH4Ie-
ckas. BzanmocBs3b popM ABHIKEHUS.
5. Pa3zButue npeacTaBieHUi 0 B3aMMOJEHCTBUY B Pa3IMYHBIX KApPTUHAX MHUPA.
6. dyHgamMeHTaTbHBIC B3aWMOJICHCTBHUS: TPaBUTAIIMOHHOE, claboe, 3JIEKTPOMArHUTHOE,
cuiibHOE. XapaKTepUCTUKH (PyHIAMEHTAIbHBIX B3aUMOACHCTBHIA.
7. JlampHOAEHCTBUE W OJIM3KOACHCTBUE.
8. dyHaamMeHTaTbHBIC dJIEMEHTAPHBIE YaCTUIBI. XapAaKTEPUCTUKH AJIEMEHTAPHBIX YaCTHIL;:
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http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search/
http://antropogenez.ru/

macca, 3aps], CuH, BpeMs xu3HU. Kinaccugukaius 37eMeHTapHbIX YacTHULL.
9. IlepeHocumku (yHIaMEHTAIBHBIX B3aUMOJCHCTBUI: (DOTOHBI, I'PABUTOHBI, TIIIOOHBHI,
Me30HbI. CIIOCOOHOCTbD YaCTHI] K B3aMMOIPEBPALLCHHIO.
10. ®usuueckoe mone. Bakyym.
11. KopmyckymsipHO-BOJTHOBOU TyaTH3M.
12. INCKpEeTHOCTh ¥ KOHTUHYAIHHOCTh B HEXKHBOW U JKUBOW TIPUPOIE
13. IIpouecchl Ha pU3NUECKOM YpPOBHE OpraHU3alMi MaTepUH: SIBJICHUE PAJHOaKTUBHOCTH.
3aKkoH paauoakTHUBHOro pacnana. I[lepuon nomypacnaga. CoctaB U3J1ydeHUs IPU PAIUOAKTHB-
HOCTH.
14. OtkpeiTHE ATOMHOTO SApa, U3MEPEHUE €TI0 Pa3MEPOB, MACCHI U 3apsja.
15. SInepHble peakuuu. Peakiiuu cuHTe3a JErkux sep.
16. Tumbl TepMOSICPHBIX PEAKLU B 3BE37aX M IBOJIOIUS 3BE3I.
ITopsA 0K BBIOIHEHHUS:
1. VYcrHble AOKIABI IO TEME NPAKTUYECKOTO 3aHSTHSL.
2. Ilpe3eHTanuu 1o TemMe MPaKTUYECKOIO 3aHATHSL.
3. Bomnpocsl no npe3eHTanusaM 1 JOKIAAaM.
4. VYcrHas Oecena o TeMe MPAaKTUYECKOT0 3aHATUA: 00CYKI€HHE JOKIIa/I0B, IPE3CHTA-
Ui, pa30op He YCBOGHHOTO MaTepuaia Mo TeMe 3aHATHSI.
5. VYcTHbIN onpoc 00y4arommXxcs 10 TeME 3aHsTHS.
@Popma OTYETHOCTH: BBICTYILJICHUE, TOKIA/l, MPE3EHTAlUs, YCTHBIN OTBET
3aaHus JUIs CaMOCTOSITeJIbHONW PabOThI:
[ToaroroBka K JOK/IaaM U MPE3EHTALMH 110 TEME IPAKTUYECKOTO 3aHITHSL,
OcHoBHas nuteparypa Nel, Ne 2
HononuurensHas auteparypa Ned, Ne 5, Ne 6, No 7
KOHTpobHbIE BONPOCHI 1151 CAMOIPOBEPKH:
1. Yro takoe marepus?
[Tepeuncnure GopMbl MATEPUH.
Uro takoe puzmueckuii BaKyym?
HazoBure ¢popmbl 1BUKEHUS MAaTEPHH.
Urto Ha3bIBaeTCs MEXaHUYECKUM JIBUKEHUEM?
Cdopmynupyiite 3akonsl HproToHa.
HazoBute dhynnameHTaIbHBIC B3aUMOICHCTBUS U OXapAKTEPU3YHTE UX.
B yem cocTouT npuHIMI AaTbHOACHCTBUS, ONMM3KOAeHCTBUSA?
HazoBurte ocHOBHBIE KAPTUHBI MUDA.
0. Kak crnenyer moHMMaTh MEXaHMUYECKOE JABM)KEHHE TeJl MIIM MX YacTen?
11. Kak obGpa3yercst TpaeKTOpHsl, I0YEMY OHA JI0JKHA ObITh HEpepbIBHOM? OXapakTepu-
3yHTE MOCTYNATENbHOE U BPALATEIBHOE IBUKEHUE, IPUBEAUTE TPUMEPHL.
12. Yro Ha3bIBaeTCSI MaTEpHAILHONW TOYKOW?
13. Yro Ha3bIBaeTCsl cucrtema orcuera?
14. Yro Oyner npouCXOJUTh C COCTOSTHUEM MaTepHalIbHOM TOUKH, €CJIM Ha Hee He OyayT
BO3 J€MCTBOBATh HUKAKHUE CUJIBI?
15. Kakue cucteMbl OTCUeTa Ha3bIBalOT MHEPLUATbHBIMU?
16. Kak crnenyer moHMMaTh MHEPLHIO (MHEPTHOCTD)?
17. Kak crnegyer mOHMMaTh yCKOPEHHOE ABM)KEHUE MaTepUaibHOW TOUKH, UTO SIBIISIETCA
OPUYMHOM YCKOPEHHOTO JIBMKEHUS, a TaKkKe JAeopMaliui UM pa3pylieHus tena?
18. Urto Ha3wIBaeTCS CUIIOH, UeM OHA XapaKTepU3yeTcs?
19. Kak yckopeHue KOJMYECTBEHHO CBSI3aHO C CHIION U MHEPTHON Maccon?
20. YTo mpOoUCXOIUT C TEOMETPHUECKOM CYMMOW UMITYJIBCOB BCEX TEJI 3aKPHITON MEXaHU-
YECKOU CUCTEMBI?
21. MOXHO JTH TPaBHTAIIMOHHOE B3aMMOJICHCTBHE HA3BaTh JAIBHOACHCTBYIONTIUM?
22. Yo Takoe KOPIyCKYJISIPHO-BOJIHOBOM MEXaHU3M?
23. B uem cocrout runoresa Jlyu e bpoitsa?
24. Kak HaJi0 MOHMMAaTh KBaHTOBYIO runote3y [lnanka?
25. KakoB ¢uzndecknii cMpIcit noctostHHON [Tmanka?
26. Kakue skcriepuMeHTanbHble TOATBEPKICHUS KBAHTOBOW IMII0Te3bl Bbl 3HaeTe?

HBOoNOoO O RWN
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IIpakTuyeckoe 3ansaTHe Ne 2
Ilpocmpancmeo, epems, cummempus

! !CJ'IB 3aHATUA: PACCMOTPETh KaK U3MCHAIUCH IIPEACTABICHUS O IIPOCTPAHCTBE U BPEMCHU B

Pa3JIMYHbIX HAYYHBIX KapTUHAX MHpPA. HOHSITI/IC, BUJIbI U 3HAYCHUC CUMMCTPHUN
B €CTCCTBO3HaAHHUHU.

3ajaHue:

1. Cummerpusi. OCHOBHBIE 3aKOHBI CUMMETPUU. MI30TPOMHOCTH, OAHOPOTHOCTD, 3aKOHBI
coxpaHeHus. CHUMMeTpHsl B HEXUBOM U XKUBOU MPUpPoOE

2. IlpuHUUD CUMMETPHUH U 3aKOHBI COXPAHEHUS

3. CumMeTpus IpOCTPAaHCTBA  BPEMEHU

4. TlpoctpancTtBo u Bpems. KauectBenHoe MHOroo0Opasue ¢hopM MpoCTpPaHCTBA U BPEMEHU

5. Hcropus B3rasa0B Ha IPOCTPAHCTBO U BpEMS

6. Pa3BuTue npeacraBiieHUi O MPOCTPAHCTBE U BpeMEHU. AOGCOIIOTHOE U OTHOCUTEIBLHOE
npoctpancTBo HptoToHa. AGCOIIOTHOE M OTHOCHUTENNBbHOE Bpemst HproToHa.

7. Tlapapokc Bpemenu. HeobpatumocTh BpeMeHH - CTpesia BpeMEHU

8. IlpuumHHBIE CBSA3M B IpUpoje U obmecTBe. KoHuenms neTepMruHn3Ma

9. IlpuHUMI NPUYMHHOCTH KaK OJIMH U3 QYyHIaAMEHTAIbHBIX (PU3NUECKUX 3aKOHOB

10. JIartacoBCKHii U BEPOSITHOCTHBIM JIETEPMUHU3M, CXOJCTBO U pa3inyue

11. Mupogoii a2¢gup. OnsiT MaiikenbcoHa-Mopinu. THBapraHTHOCT CKOPOCTH.

12. CnenmanpHast Teopust otHocutenbHOCTH. CnenctBus CTO: OTHOCHUTENBHOCTH OJIHO-
BPEMEHHOCTH, PEJIATUBUCTCKOE COKpAILEHUE JJIMH, BPEMEHU, YBEIUYECHUE MUHEPTHON
MAaccChl.

13. I'paButanus u npoctpanctBo U Bpemsi. OTO (oOriast Teoprsi OTHOCUTENBHOCTH).

[1ops 10K BBINIOJHEHNS:

1.
2.
3.
4

5.
Dopma

Y CTHBIE JOKIIAABI 110 TEME MPAKTUYECKOIO 3aHATHUS.

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

Bomnpocsl 110 npe3eHTanusam U J0KIaiam.

VYcrHas Gecena o TeMe MPAKTUYECKOTo 3aHATHS: 00CYKICHHUE IOKJIAI0B, IPE3EHTa-
11, pa300p He YCBOGHHOI'0 MaTepuaa o TeMe 3aHATHUS.

VYcTHBIN onpoc 00y4aromuxcs 10 TEME 3aHATHS.

OTYCTHOCTH. BBICTYIIJICHUC, NOKJIAA, ITPE3CHTAIUA, YCTHLIﬁ OTBCT

3aauus U1 CaMOCTOATENBHOM PadOTHI:

IToaroroBka kK JoKIagaMm U MPpE3CHTANU 110 TEMC ITPAKTUYCCKOI'O 3aHATHUA.

OcHoBHast mutepatypa Ne 1, Ne 2
JononuurensHas nuteparypa Ne4, Ne 5, Ne 6, Ne 7

KOHTDOJ'II)HI)IG BOITPOCHI AJId CaAMOIIPOBEPKH .

CoNoOAWNE

[EN
o

[EEY
[EEN

12.

13.

Yro Ha3pIBaeTCAd U30TPOMHOCTBHIO, aHU30TPOIHOCTHIO?
ChopmynupyiiTe 3aKOH COXpaHEHHS YIHEPTUH.

Kakue cucreMpl Ha3bIBalOTCS 3aMKHYTBIMU?

ChopmynupyiiTe TPUHITUIT OTHOCUTEIHLHOCTH [ amuiest
Cdopmynupyiite noctynarsl CTO.

Uto nokazan onbsiT Maiikenbcona —Mopau?

Kak cooTHOCATCS MPOCTPAaHCTBO U BPEMSI C MaTEPUEN U €€ IBUKEHUEM?
Kak cnepyer moHumMaTh NpoCTpaHCTBO?

Kak cnenyer nonumars Bpems?

. Ecnu u3yudath oT/1enbHO B3SITHIN MaTepHalIbHbIN 00BEKT, TO KaK €ro COOTHECTH C MPo-

CTPaHCTBOM U BpeMeHeM?

. MOHO 711 MPOCTPAHCTBO U BPEMS pacCMaTpUBaTh OTAEIBHO APYT OT apyra? Moxer

JIM U3MEHSATHCS IPOCTPAHCTBEHHO-BPEMEHHON KOHTUHYYM C U3MEHEHUEM CKOPOCTH?
OxapakTepu3yiTe pensiTUBUCTCKUN A (PEKT B BUIE OTHOCUTEILHOCTH OJTHOBPEMEHHO-
CTH COOBITUH, MPOSBIISIOMUICS MIPH MEPEX0Ie U3 OJTHOW MHEPIMATIBHON CUCTEMBI B
ApYTyIo.
OxapakTepu3yiTe peIITUBUCTCKUNA A3PPEKT B BUJE OTHOCUTEIHLHOCTH MIPOCTPAHCTBEH-
HBIX [IPOMEXKYTKOB, IMPOSIBIISAIOIINANCS MPU MTEPEXOAE U3 OJHON NHEPUUATBHON CHCTEMBI
B IPYI'YIO.
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14.

15.

16.
17.
18.
19.

20.

[Touemy BemecTBEHHbIE OOBEKTHI HE MOTYT IIEPEMEIATHCS CO CKOPOCThIO CBETa? *
HMmeroTcs 11 SKCIIEpUMEHTAIIbHBIE TOATBEPKIEHUS 3aBUCHMOCTH Macchl OT CKOPOCTU?
Ecnun HabnogaTtens oTpaxkaeT OAHY U Ty Ke (PU3HUECKYIO PealbHOCTb [10-Pa3HOMY,
Haxozsch B pa3HbIX MCO, TO MOXKHO JIM YyTBEPXKAATh, YTO YEJIOBEKY HE JAHO IO3HATH
MaTepHaIbHbI MUP TaKUM, KAKUM OH SIBJII€TCSI HA CaMOM Jienie?

MoskeT 11 U3MEHSThCS IPOCTPAHCTBEHHO-BPEMEHHON KOHTUHYYM C IPUOIHKEHUEM K
TATOTEOIEN Macce?

Kak cnepyer noHumaTh MCKpUBIIeHUE IIpocTpaHcTBa? IlpuBenuTe npumepsl.

Kak nckpuBiieHHOE IPOCTPAHCTBO BIMSET HA MEXaHUYECKOE JBU)KEHUE?

Kak cnengyer noHumaTh uckpuBiieHuEe BpeMeHU? VIMEIOTCS J1i SKCIIEpUMEHTAIIbHBIE
MTOJTBEPKICHUS?

MoryT JIn HeMHEpLUUAIbHbIE CUCTEMBI 0TCYeTa ObITh paBHOIpaBHbIMU ¢ ICO?

IIpakTuyeckoe 3ansaTue Ne 3
Xumuueckas kapmuna mupa

[{enb 3aHATHUSA: PACCMOTPETh CTPYKTYPHBIE YPOBHU U CUCTEMHYIO OPraHU3allui0 MaTepuu Ha

XUMHUYECKOM YPOBHE.

3ajaHue:

1. Xwumus — Kak ecTeCTBeHHas HayKa

2. Ilpenmer xumuu. Mctopus U 3Tarbl CTaHOBJICHUS XUMHUM:

3. JloHay4Hblii 3Tanm — amxuMudeckui (¢ qpesHocTH 10 X VI B. H. 3.)

4. 3apo’xIeHue U CTAaHOBJIEHHUE HAYYHOU XUMUU

5. Xumwnueckuii aneMeHT. [lepuoauueckas cucrema. Ilepuonnueckuit 3akon .1, Menne-
JeeBa.

6. Xumuueckue cBs3u. BemecTso.

7. OCHOBHBIE XMMUYECKHE 3aKOHBI: 3aKOH COXPAaHEHMsI MacChl, SHEPIHHU, 3aKOH ITOCTOSIH-
CTBa COCTaBa, KPATHBIX OTHOLIEHUH, OOBEMHBIX OTHOLIEHUH, ABOTaapo.

8. KonuenryanbHble CHCTEMbl XUMHU: YYEHUE O COCTaBe BeleCTBa (ME€PBbIH YPOBEHb XHU-
Muyeckoro 3HaHus). KoHuenus xumMuueckoro aieMenTa. KoHnenmus XuMu4eckux co-
€IUHEHUN.

9. CrpykrypHas Xumust (BTOPOH YpOBEHb XUMHUUECKOTO 3HAHUS),

10. Yuenue o XuMHUYECKUX Ipolieccax - TPETUH YPOBEHb XUMHUECKOTO 3HAHUS.

11. OBomrounoHHast XuMus — 4-ii ypoB€Hb XUMUYECKOTO 3HAHMUSI.

12. TlepcnekTUBBI pa3BUTUS XUMHH.

IHops 10K BBINIOJIHEHNUS:

1.
2.
3.
4

5.

VYcTHBIE TOKIIAIbl IO TEME MPAKTUYECKOTO 3aHSTHS.

Hp63€HTaHI/II/I 110 TEMC MMPAKTUYCCKOI'0 3aHATHA.

Bormpocsl 1o npe3eHTanusM u JOKIa1aM.

VYcTHas Oecea 1o TeMe MPaKTUUYECKOr0 3aHATHS: 00CYKI€HUE T0KJIa/10B, IIPE3EHTa-
Ui, pa30op HE YCBOGHHOTO MaTepuraa 1o TeMe 3aHsITHsI.

VYcTHBIN onpoc 00yYarOMIMXCS 110 TEME 3aHSTHS.

®dopMa OTYETHOCTH: BBICTYIIJICHUC, TOKJIAA, IMPE3CHTAINA, YCTHLIﬁ OTBET

3aauus U1 CaMOCTOATENBHOM PaOOTHI:

IToaroroBka Kk JoKIagaMm U MpE3CHTAINU 110 TEMEC ITPAKTHYICCKOI'O 3aHATHUS .

OcHoBHas muteparypa Ne I, No 2
HononuurensHas auteparypa Ne4, Ne 5, Ne 6, No 7

KOHTDOJ'IBHI)IG BOIMPOCHI JJI1 CaMOTIPOBEPKH .

NN E

UYTo SIBHJIOCH OCHOBAaHUEM CTAaHOBJICHUS] XUMHUH KaK HayKu?

KakoBa neprnoaun3anusi CTaHOBJICHUSI XUMUN?

Kpatko oxapakrepusyiite cofep:KaHue nepruoaa 3apoxACHUS HAyYHOH XUMUH.
Kakne 0CHOBHBIE XUMUYECKUE 3aKOHBI OTKPBITHI B TaHHBIN TEpUO?

B uéMm oTiiMune aaxuMuM OT XUMHH?

Urto nana rpexo-erureTcKas alXuMHUs Il CTAaHOBJICHUST XUMUH?

UYro nana apabcekasi amxUMHEsL 1711 CTAHOBJICHHSI XUMUU?

Kaxoit Bks1a BHECTIA 3aM1a JHOCBPOIICHCKAs AIXUMHSI B Pa3BUTHE XUMUU?
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9. HazoBuTe BbIAIOMINXCS ATXUMHUKOB U KPAaTKO OXapaKTepU3yHTe X BKIJIAJ B CTAHOBJIE-
HUE XUMUU KaK HayKH.

10. Oxapakrepusyiite uccieaoBanus JlaByaspe mpu OTKPHITHN 3aKOHA COXPAHEHHS MACCHI.

11. Kaxossl 3aciayru M. JIoMoHOCOBA B pa3BUTHH XUMUU?

12. KakoBbl IpUYMHBI CO3JaHMsI KOHLIETIIIUU XUMUYECKOTO 3JIeMeHTa?

13. HazoBure BhIAaOmuXcs y4EHbIX, O61aroaps KOTOPbIM ObLJIO BBISCHEHO MOHSATHE XUMH-
YECKOI'0 JIEMEHTA.

14. [louemy P. Boiins Ha3pIBaOT «OTLIOM XUMUNY»?

15. [laiiTe onpenesnenrne XMMUYECKOTO 3JIEMEHTA.

16. Kakoii Bxiaz B pazBute xuMuu BHec A. JlaByasbe?

17. Yto moHMMaeTCs B HACTOSIIEE BPEMS O] MOJICKYJIOH?

18. KakoBbI IpUYHMHBI CO3AaHUS TIEPHOJHMUECKOTO 3aKOHA XUMHYECKHX 3JIEMEHTOB?

19. Kakas xoHnenryaibHas ujes Obuia nonoxkena J{. 1. MenzeneeBbiM B pa3paboTKy me-
PHOJMYECKOr0 3aKOHA XMMHUECKUX 3JIEMEHTOB?

20. OxapakTepu3yiTe CTaHOBJIICHHUE U Pa3BUTHE OPraHUYECKOW XUMHH.

21. Kakogsl 3acnyru A. M. bytnepoBa B co3gaHiH CTPYKTYPHON XUMUN?

22. KakoBsl 3aciyru ®@. Kekyne B co3gaHuu CTPYKTYPHOU XUMUU?

23. Kakne xuMu4eckne TeOpuu KJIacCH4eCKOi XUMHUH Bbl MOYKETE HAa3BaTh?

24. Kakue 4eTbIpe KOHIENTYalbHbIE CHCTEMbl XUMUU BbI 3HaeTE?

25. Kpatko oxapakTepusyiiTe nepBblii ypOBEeHb XMMUYECKOTO 3HAHMUS.

26. Uem xapakTepusyeTcsi BTOPOW ypOBEHb XUMUYECKOTO 3HAHUS?

27. Yem xapakTepu3yeTcst TPETUH YPOBEHb XUMHUYECKOTO 3HAHUS?

28. Kakue 0coOEHHOCTH YeTBEPTOTO YPOBHSI XUMUYECKOT'O 3HAHUS BbI

29. MOXeTe 0XapaKTepHU30BaTh?

30. Yem oTnruaeTcss XMMUYECKasi KapTHHA MUPa OT XUMUU KaK HayKu?

31. Yto BXOIUT B COJIEpIKAHNE COBPEMEHHOM XMMUYECKOH KapTHHBI MUpa?

32. [lepeuncnruTe OCHOBHBIC HAMPABIICHUS pa3BUTHS XUMHUHU B X X Beke.

IIpakTuyeckoe 3ansTue Ne 4
bBuonocuueckas KapmuHha mupa

[{es1b 3aHATHS: pACCMOTPETh CTPYKTYPHBIE YPOBHHU U CUCTEMHYIO OPIaHU3aLUI0 MaTepUU Ha
OMOJIOTHYECKOM YPOBHE.
3ajaHue:
1. Tlepuon cucremaruxu. Harypanuctuueckas OMon0rus;
2. CucreMHocTh xuBoOro. Mepapxuueckas opranusanus xuBoro. Cucremaruka K. JIun-
Hesl.

3. Tlepuon muxkpomupa. PU3HMKO-XUMUYECKas OMOJIOTHS.

4. KieTouHbli U TKaHEBbIM YPOBHU OpraHU3allMi paCTeHUH. XUMUYECKHI COCTaB KHUBOTO.
OTKpBITOCTH KUBBIX cucteM. OOMeH BelecTB U 3Hepruu. CaMoBOCIIPOU3BEICHUE.

5. DBOJIIOIMOHHBIN MTEPUO/I. DBOJIOIMOHHAS] OUOTOTHSI.

6. OBomonuonHas unes XK. b. Jlamapka.

7. Teopus 3omtonuu Y P [lapsuna

8. MoutekysipHble OCHOBBI XKH3HH.

9. T'emeruka. Mcroku crtanosienus redetuku. Padors: I'. Mennens .

10. OcHOBHBIE OHATHS U UIEU TEHETHKHU.
11. T'eneTrika U CHHTETUYECKAST TEOPHSI DBOJFOIIHIH.
ITopsJIOK BEITIOJHEHUS
1. VYcrHBIC JOKTAABI IO TEME MPAKTUYECKOTO 3aHSTHS.
2. TlpeseHTaruu mo TemMe MPaKTUYECKOTO 3aHSTHS.
3. Bormpockl 1o TIpe3eHTaIMsIM | JOKJIaIaM.
4. VYcrHas Gecena o TeMe MPaKTHYECKOTO 3aHATHS: OOCYKIACHHE TOKIA0B, MPE3EHTa-
I, pa300p HE YCBOCHHOTO MaTepurasa Mo TeMe 3aHATHS.
5. VYcrHBI onpoc 00y4aronmxcs mo TeMe 3aHsATHS.
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®dopmMa OTYETHOCTH:  BBICTYIUICHUE, JIOKJIAJ, TMPE3EHTAIUs, YCTHBINH OTBET

3a,uaH1/1;1 JUISL CAMOCTOSATSIILHOM DaGOTLIZ

HOI[I"OTOBK& K JOKJIaJaM U IMMPE3CHTAIMU 110 TEME IPAKTUYCCKOT'O 3aHATHA.

OcHoBHas nmutepatypa Ne 1, Ne 2
HononnutenpHas mureparypa Ne 3, No4, No 5, Ne 6, No 7

KOHTDOJIBHBIG BOITPOCHI [JIs1 CaAMOIIPOBCPKH

1.
2.
3.

N gk

10.

11.
12.
13.
14.
15.

16.
17.

Yro Takoe 6uojorus?

Uro sBASETCS MPEAMETOM H3yUeHUs: OMOIOTHH?

Korma 6uonorust ohopMuiiach B OTACIbHYIO HAYKY U KAKOBBI IIPUYUHBI €€ BO3HUKHO-
BeHMA?

Kewm Obu1 BBEIEH TEpMHUH «OHOJIOTHS»?

B kakux HarpaBieHHUSIX pa3BUBACTCS OMOJIOTHS?

KaxoBbl kpuTepun pasencHus OMOJIOTHH Ha OTACIbHBIC HAYYHbBIC AUCITUTUTHHBI?

B uem cocTouT 0COOCHHOCTH CTAHOBJICHHSI OMOJIOTUU B JOHAYYHBINA MTEPHO?

KakoBbI OCHOBHBIE TOCTHIKEHUS OMOJIOTMYECKOTO 3HaHMsI B aHTUYHBIN niepron? Hazo-
BUTE HanboJIee U3BECTHBIX YUEHBIX 3TOTO NMIEPHUO/IA U UX OCHOBHBIC OTKPBITHS.
KakoBbI OCHOBHBIE TOCTHIKEHUS OMOJIOTMYECKOTO 3HaHMsI B cpeiHue Beka? HazoBure
Han0oJiee N3BECTHBIX YUEHBIX ITOTO MEPUO/A U UX OCHOBHBIE OTKPBITHUS.

Kakue ocHOBHbBIE TOCTHKEHHUSI OMOJIOTHYECKOT0 3HAHUS MOKHO OTMETHThH B SIIOXY
Bospoxnenus? HazoBute Hanbosee M3BECTHBIX YUYEHBIX ATOTO MEPHUOJIA U X OCHOB-
HbIE€ OTKPBITHS.

KakoBbI OCHOBHBIE TOCTHKEHHUS OMOJIOTMYECKOT0 3HaHus B 310Xy HoBoro Bpemenu?
HazoBuTe Hanbosiee M3BECTHBIX YUEHBIX 3TOTO MEPUO/Ia U UX OCHOBHBIE OTKPBITHUS.
KakoBEI OCHOBHEIE JTOCTH KEeHMS Onojtorudeckoro 3Hanus B X VIII Beke? HazoBute
HauboJsIee U3BECTHBIX YUEHBIX ATOTO MEPHOJIA U UX OCHOBHBIE OTKPBITHSL.

Kakue ocHOBHBIEC TOCTHIKECHMS OHMoJIorudeckoro 3HaHus B XIX Beke BaM U3BECTHEI?
HazoBuTe OMOI0T0B ATOTO MEprUoAa U UX OCHOBHBIC OTKPBITHS.

Kewm 0Opnia cozmana kinerounas teopus? [lepeunciure e€ OCHOBHBIC MOJIOXKEHUS.
Kakue runoresbl mIporCcXOKICHHUS Y€JIOBEKA BaM U3BECTHBI?

Kaxossl runiotesst Y. JlapBunHa u 3. ['ekkenst 0 MPOUCXO0XKACHUH YeoBeKa?

Kakue aHTpononaornyeckue JaHHbIE MOATBEPKAAIOT ECTECTBEHHYIO 3BOJIFOLIUIO YEJI0-
Beka?

IIpakTnuyeckoe 3ansitue Ne 5
Tlopsook u becnopsook 8 npupoode

ﬂeﬂb 3aHATUSA: PACCMOTPETH IOHATHSA IMOPAAKA U 6ecn0p;1z[1<a B IIpUPOAC, XaOTHUYECKOC ITOBC-
JACHUC TMHAMHWYCCKUX CUCTCM U CAMOOPIraHU3aIUI0 B IIPUPOAC U CONMATIBHBIX CUCTEMAX.

3amaHue:

1.

HB©OoNOO TR WDN

14.

0.
. CoBpeMeHHbIE B3IJIA/IbI Ha HBOJIIOLINIO MaTepun. HeoOpaTuMoCTh 3BOTIOIMN MaTEpHH.
12.
13.

[Topsinok u GecopsA0K B IPUPOAE, SHTPOIHS, Xa0C.

Opranuzanus 6uocdepsl 1 KOCMUYEcKask TeHICHINS K Xaocy.

OHTpOMNHUS KaK OJJHO U3 CBOMCTB CTPYKTYPHUPOBAHHOTO MAaTE€PHAIbLHOTO MHpA.
OTKpBITBIE CUCTEMBI B IIPUPOJIE U OOLIECTBE.

Wepapxnuueckuili NpUHINAI OPTaHU3ALUNA CUCTEM.

CucTeMHBIN TOAXO0 B HAYYHBIX MCCIEA0BAHUSAX.

Meroap! nccneaoBaHus CUCTEM.

OTKpBITBIE CUCTEMBI B IPUPOJIE U OOIIECTBE.

OHTponus KaK OJHO U3 CBOWCTB CTPYKTYPUPOBAHHOI'O MAaT€PUAIBHOTO MUPA.
ITpuHIUIIBI OpraHu3alyy OTKPBITBHIX U 3aMKHYTBIX CUCTEM U UX HBOJIFOLUS.

JluHamMn4ueckue U CTaTUCTUYECKUE 3aKOHOMEPHOCTHU B IIPUPOJIE.

CuHepreTrka Kak HOBO€ Hay4HOE HalpaBieHHE B UCCIET0BAaHUU JUHAMUYECKUX CH-
creM. OCHOBHBIE MTOJIOKEHUS ¥ TPUMEHEHHE K PA3TUYHbIM cUcTeMaM ((pU3UYECKUM,
XUMHUYECKUM, OMOJIOTUYECKHM)

3aKOHOMEPHOCTH CaMOOPIaHU3aLNH.
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15.

YHUBepcanbHbIA 3BOJIIOIMOHU3M KaK OCHOBOM MPUHITUIT COBPEMEHHON HAYYHOM Kap-
TUHBI MHpa

IopsiioK BBIDOJIHEHUS:

1.
2.
3.
4

5.

VYcTHBIE AOKIIABI IO TEME NMPAKTUYECKOTO 3aHSTHSL.

[TpezeHTanuu no TeMe NPakTUYECKOTo 3aHsTHS.

Bormpocsl 1o npe3eHTanusM 1 J0KIagaM.

VYcrHas Oecesia o TeMe IPAKTUYECKOT 0 3aHATHA: 00CYXKIEHUE TOKJIA0B, IPE3eHTa-
Ui, pa30op HE YCBOGHHOTO MaTepraa o TeMe 3aHsATHSI.

VY CTHBIN onpoc 00ydaromuxcs Mo TeMe 3aHATHSL.

Popma OTYETHOCTH: BBICTYIUICHUE, JOKIAJ, MPE3CHTALMSA, YCTHBIM OTBET

3aaHus IS CaMOCTOSITEILHOMN Da60TBI:

HOIIFOTOBKa K JOKJIaJaM U IMMPE3CHTAMHU 110 TCME NPAKTUYCCKOT'O 3aHATHA.

OcHoBHas nuteparypa Nel, Ne 2
HononuurensHas auteparypa Ned, Ne 5, Ne 6, No 7

KoHTpoIsHBIE BOIPOCHI JUISL CAMOIIPOBEPKH:

1.

HBOoNOORWDN

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
217.
28.

29.
30.

31.

0.
. Kakue 1Ba nojixo1a U3BECTHBI JJIs aHAJINM3A CJIOKHBIX CAMOOPTraHU3YIOIIUXCS CUCTEM?
12.

Urto Takoe sHTponus?

Kaxkue cucreMbl Ha3pIBalOTCS 3aMKHYTHIMU ?

Chopmynupyiite 3aKOHBI TEPMOJUHAMUKN?

Kakoii cMbicn nmeeT noHsTHe «Oudypranus»?

OO0BsicHUTE OCHOBHBIE MOHSATHS CHHEPTETHKHU.

Kak nmpoucxoast nponeccsl B OTKPBITBIX CUCTEMAX?

IIpuBenuTe npUMEpPBI CAaMOOPraHU3ALMK B HE)KUBOW U )KUBOU IIPUPOJIE.
YTto Takoe JUCCUIIaTUBHBIE CTPYKTYpPbI?

UYto Takoe aTTpakTophi?

Kax Bbl npencraiisere 1eTepMUHUPOBAHHBIN WM JUHAMUYECKUNA Xaoc?

Kak MOXHO onucarh ycTONYMBOCTb—HEYCTONYMBOCTD B CAMOOPTraHU3YIOLINXCS CH-
cremax?

Kak Brl ipenicraBisiere BOSHUKHOBEHHE MTOPAJIKA U3 Xaoca?

B uem cocTouTt nmpuHLIMI TPOU3BOJICTBA MUHUMYMa SHTPOIHU?

YTO MOXKHO CKa3aTh O 30JIOTOM CEYEHUU U 3aKOHAX FapMOHHUU?

UTo MOHMMAIOT MOJT CHHEPTeTUUECKON KapTUHON Mupa?

[Touemy, Ha Bam B3riisi1, HEBO3MOXHO JaTh 1OJIFOBPEMEHHBIN IIPOrHO3 MTOTObI?
Kak M0OXHO cBs3aTh TEOpHIO KaTacTpod ¢ caMoopraHu3anueil ClI0KHbIX CUCTEM?
YTo MBI IOHMMAEM IOl YCTONYHMBBIM PAaBHOBECUEM, HEYCTONYMBBIM?

Urto Takoe KOpIyCKYISIPHO-BOJHOBOW MEXaHU3M?

B 4yem coctout runoresa Jlyn ne bpoina?

Kakmue skcriepuMeHTallbHbIE TOATBEPKIEHNS KBAHTOBOM rumnotes3sl Bol 3HaeTe?
IIpuBenuTe npUMEpPSI IPOSABICHNS JUCKPETHBIX U BEPOATHOCTHBIX CBOWCTB BEILIECTBA U
IOJISL.

B ueM 3akiaroyaeTcs yHUBEPCAIU3M IIPUHIUIIA JOMOJIHUTEIBHOCTH B COBPEMEHHOM
€CTECTBO3HAHUU?

B yeMm cocTouT Qusnueckuit cMbIcaI BOJHOBOM hyHKIMU?

Kakum ypaBHeHHEM OMMCHIBAETCS ABH)KEHNE KBAHTOBO-MEXAHUYECKHUX YacTULL?
Brrtexaer nu u3 ypaBHenus LlIpénnarepa oqHOHANPaBICHHBIN X0 BpEMEHU?
ITouemy Henb3s1 NPUMEHNUTH KIACCUYECKYI0 MEXaHUKY JIJI ONIMCAHUs [TOBECHUS Ya-
CTHI] B MUKpOMUpe?

B yem nposiBisieTcs BEpOSITHOCTHBIN XapakTep PU3NYECKUX 3aKOHOB MUKpOMHUpa?
Kak cnenyer moHMMaTh IMHAMHYECKUH Xa0c, YeM OH OTJIMYaeTcs OT Oecropsika’?
[IpuBenuTe NpUMEPBL.

Kak cnenyer moHuMaTh BEPOSTHOCTHBIN IPOTHO3 MOBEAEHUS MEXaHUYECKOW CUCTEMBI?

IpakTuyeckoe 3ansitue Ne 6
Kocmonoeus u kocmozonus

[{enp 3aHATHS: PACCMOTPETh TEOPUH BO3HUKHOBEHHS Beenennoit u COTHEUHOM CUCTEMBI
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3amaHue:

1.

2.
3.
4

No o

8.
9.

10.
11.
12.
13.
14.
15.

Ucropuueckue moaenu BO3HUKHOBeHUsI BeenenHoit u CoTHEYHOM CUCTEMBI:
Monpens 1. Kanra.

Heb6ynsapuas monens I1. C. Jlamuaca.

Kocmonornyeckue mapagokcbl BEUHON BO BpeMEHU U OECKOHEUHOM B MPOCTPAHCTBE
Bcenennoi.

Mogens O. 1O. [IImunra

CoBpeMeHHbIe MOJIeNI BOSHUKHOBEeHUS Beenennoit u CoJIHEYHOM CUCTEMBI:
Mogaenb Bombioro B3peiBa. 3. Xa0b06s 1 00HapyKEHHE «KPAaCHOTO CMEIIeHHUs». | 'aMoB
U MOJIENIb «ropsueid BeeneHHom».

PenukToBOE m3mydeHue.

Merao0bekTsl BeenieHHOM. 3BE3 b1 M TaaKTUKH.

XapakTepucTUKa 1 3BOJIFOLIUS 3BE3 .

XapakTepucTrKa 1 3BOJIIOLIMS TaJaKTUK.

[1naneTsr COTHEYHOU CHCTEMBI.

3emis Kak riaHeTa COJTHEUYHON CUCTEMBI.

Mogenu pa3zorpesa sjipa 3eMIu.

XapakTepuctuka 00071049eK 3eMITH.

ITopsigoK BEIMOJIHCHUS:

6.

7.
8.
9

10.

YcTHBIE JOKIIAbI IO TEME NMPAKTUYECKOTO 3aHSTHSL.

[Ipe3eHTanuu no TeMe NPakTUYECKOTo 3aHsITHS.

Bompockl o npe3eHTanusM u J0KIagaM.

VYcTHas 6ecena o TemMe MPaKTUYECKOIro 3aHATHL: 00CYKACHUE 10KIaJ0B, IIPE3eHTa-
11, pa300p HE YCBOGHHOTO MaTepHasa 1o TeMe 3aHATHS.

YcTHBIM onpoc 00yyaroImuxcst o TeMe 3aHATHUS.

d)opMa OTYCTHOCTHU: BBICTYIVICHHUEC, NOKJIaA, IMPE3CHTAlMA, YCTHLIﬁ OTBET

3aaHus IS CaMOCTOSITCILHON Da6OTLII

HOIIFOTOBKa K JOKJIaJaM U MMPE3CHTAMU 110 TEME NPAKTUYCCKOT'O 3aHATHA.

OcHoBHas nuteparypa Ne 1, Ne 2
JononuurensHas nuteparypa Ne4, Ne 5, Ne 6, No 7

KoHTpoabHBIE BOIPOCHI JUISL CAMOIIPOBEPKH:

1.
2.
3.

ONo O

9.

10.
11.
12.
13.
14.
15.
16.

KakoBbl mpuunHbl pa3paboTku ucropuyeckux moaeneii Kanra u Jlannaca?

[Touemy moznens Kanrta — Jlannaca nmonydusna HazBaHue HeOYIApHOM Moaenu?

B ueM cocTosii TpyTHOCTH TIEPBBIX UCTOPUUECKUX Mojieneit co3aanusi COTHEUHOMN CH-
CTEMBI?

OxapakTtepu3syiite cosepkaHne KOCMOJIOTHYECKUX M1apaloKCOB BEYHON BO BpEMEHU U
OECKOHEYHOMU B MPOCTpaHCTBE BeeneHHoil.

C kako# 1ienpio Obu1a pazpadborana mozens [lImuara?

UYTto Takoe TOYKa CUHTYISIPHOCTH?

OxapakTtepu3yiite conepkanue Teopuu bonpioro B3pbIBa.

Kakumu HaOnmroaeHusIMu moaTBepskaaeTcs Teopust bombioro B3peiBa? KTo oTKphLT
JIaHHOE ABJICHUE?

Kto siBisiercs aBTopom Mojenu «ropsueii Beenennoiin?

Uto Takoe pelMKTOBOE M3ITydeHHEe?

Yro Ha3bIBaeTcs 3Be3101?

KaxkoBa niens coznanus quarpammel ['epummnpysra — Paccena?

Kak 3aBHCHT 3BOJIOIMOHHBIN MYTh 3BE3/IbI OT €€ MacChl?

Yro Takoe raaktuka? Onummre kiaccudukamnmio J. Xadoa

Yro Takoe mianera’?

[To KakOMy KpUTEPHIO IJIAHETHI pa3/iesIeHbl Ha JIBE TPYIIIHI?

IIpakTuuyeckoe 3ansitue Ne 7
Hcemopus ocushu Ha 3emne u Memoobl uccie008anus 36010Yun

ﬂeﬂb 3aHATUA: PACCMOTPETL TCOPUN BO3BHUKHOBCHUS KHN3HU HA 3emie u MCTOABI

HCCIICTOBAHUS DBOIIOIIHH.
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3amaHue:

1.

2.
3.
4

13.
14.
15.
16.
17.
18.

19.
20.

Teopuu MPOUCXOKIACHUS KUZHU:

Teopus cTalMOHAPHOTO CYIIECTBOBAHUS KU3HU.

Konuenuus nancnepmumu.

Teopust caMOnpOM3BOIBLHOTO (CIIy4aifHOT0) 3apokaeHus KU3HU (onbIiThl Ban ['enbMoH-
ta). E€ mpobaembl 1 TpOTHBOpEYus.

Teopus OGuorenesa (<oKuBoe OT KUBOTO», onbIThl ®. Penu, JI. Cnamtanmanw, J1. Ia-
cTepa).

Teopus abuorenesa (bnoxumuyeckoi Bosrorun). Moaens A. Onapuna — J[x. Xoi-
neitna. Onbitel C. Muepa. [Ipobiemsl 1 TPOTHBOPEYHS TEOPUHU

Kpeanuonnas teopusi.

Wnest pa3BUTHS IPUPOIBI I CTAHOBJICHUE BOJIONMOHHBIX TPEIACTABICHUI:

[Tonsitue »Bomroruu. Monens XK. broddona.

. Teopus xatactpo¢ XK. KroBbe. Teopuu npedopmusma u snurexesa.
. Unen sBomonnonnoro yuenus XK. b. Jlamapka u Y. JlapBuna.
. CoBpeMEHHbIE NPEACTABICHUS O JOKA3aTEIbCTBAX CIPABEIMBOCTH 3BOJIIOLUOHHOIO

y4YeHHSI.
[TpoGIieMbl 3BOTIOLIMOHHOTO YUEHHUS.

OBOJIIOLIMOHHOE YUEHHE O YEJIOBEKE.

YenoBek Kak MpeaIMeT eCTECTBEHHOHAYYHOT'O TIO3HAHUS.

Y. JlapBUH U 3BOJIIOIMOHHOE YYCHUE O MIPOUCXOKICHHN YEIOBEKA.

DTanel Pa3sBUTHA YCIIOBCKA B paMKax 3BOJIIOINTMOHHOTO YYCHHA .

CoBpeMeHHBbIE NTPEICTABIICHUS O 10Ka3aTeNIbCTBAX CIPaBeIMBOCTH IBOJIIOLMOHHOTO
YUEHHSI O YEIIOBEKE.

[TpoGembl 1 HayuHbIE QaabCU(UKAIIMN IBOJIOHOHHOTO YYEHUS O YEIIOBEKE.
HpI/IqI/IHBI BO3HHKHOBEHMS U CTAHOBJICHUS CHHTETUUECKOM TCOPHHU SBOJJIIOLUH: OCHOB-
HBIE MTOHATHS U HJICH.

[1ops 10K BBINIOJHEHNUS:

1.
2.
3.
4

5.

YcTHBIC AOKIIAbI IO TEME MPAKTUYECKOTO 3aHSTHS.

[Tpe3eHTanuu 1o TeMe NPaKTUUECKOI 0 3aHATHUS.

Bonpocsl 1o npe3eHTanusam 1 10KIa1aM.

VYcTHas Oecena 1o TeMe MPaKTUUYECKOTo 3aHITUSL: 00CYKIeHUE 10KIIa10B, IPEe3eHTa-
Ui, pa30op He YCBOGHHOI'0 MaTepuaa Mo TeMe 3aHsATHS.

VYcTHBIN onpoc 00y4aromuxcs Mo TeME 3aHATHS.

®dopma OTYETHOCTH: BBICTYIIJICHUEC, NOKJIAA, IMPE3CHTaIluA, yCTHLII/I OTBET

BaI[aHI/Ifl JUISL CAaMOCTOSITCILHOMN Da6OTI>I.

IToaroroBka kK JoKIagaM u MpE3C€HTAUNU 110 TEMC ITPAKTHYICCKOTI'O 3aHATUS .

OcHoBHast mutepatypa Ne 1, Ne 2
JononuurensHas nuteparypa Ne4, Ne 5, Ne 6, Ne 7

KOHTDOJ'II)HI)IG BOITPOCHI AJId CAMOIIPOBEPKH .

1.

2.
3.
4

o

©®~No

10

11.
12.
13.

Kakue Teopun nponucxoxkaeHus KU3HU Bbl 3HaeTe?
KakoBa aprymeHTanys CTOpOHHUKOB cTalluOHapHON Mozaenu? B uém
3aKIIto4aroTes e€ mpoodyiemsl?
KakoBa aprymeHTanys CTOpOHHUKOB CITy4ailHOTO 3aposkeHus ku3Hu? B uém 3akito-
qaroTcs e€ mpobaembl?
KakoBa aprymeHTanus CTOpOHHUKOB Teopuu Ororenesa? B uém 3axitouarorcs e€ npo-
Onembl?
KakoBa aprymeHTanys CTOpOHHUKOB OMOXHMHUYECKOH 3BomoImu? B
4EéM 3aKITF0YAIOTCS €€ TPOOIeMBbI?
KaxoBa aprymeHTanus CTOpOHHUKOB KpealMOHHONW Mozenn? B uém
E€ npobnembl
Kak pacmmdpoBsiBaeTcs TEPMUH «3BOJTIOLUSA»?
Kakue y4yensle BiepBble pa3padaThIBAIN BOJIIOIMOHHBIE MPEICTABICHUS ?
Uto Takoe Teopust KaTacTpod, KTO SBISIETCS CO3AaTEIIEM TEOPHH?
B 4em cyTh Teopuit npedopmusma 1 anurenesa’?
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14. KakoBbI OCHOBHBIE HJIEH IBOIOIIMOHHOTO yueHus Y. Jlapsuna?

15. Ilepeuncnure cCOBpeMEHHbBIE MPEACTABICHUS O JT0KA3aTEIbCTBAX

16. cipaBeITTMBOCTH HBOTFOITMOHHOTO YUCHUSI.

17. Yro Takoe «kommap [xenkuna»? [lepeuncnure npoOiaeMbl 3BOIIOLUOHHOTO YUSHHS.
18. Kakue rumnores3sl MpOUCXO0KICHUS YeIOBEKa BaM U3BECTHBI?

19. Kakue aHTpOIOJIOTHYECKUE TAHHBIE TOATBEP)KAAIOT ECTECTBEHHYIO

20. >BOJIFOLIHIO YEeIOBEKA?

21. Kakue cymecTByIOT apryMeHThl IPOTHUBHUKOB 3BOIIOIIMOHHOMN Teopun?

9.2.MeToanyecKue yKa3aHusl N0 BHINOJTHEHUIO KOHTPOJILHOH padoThl

B mponiecce nzyuenus KCE cTyaeHT 10JDKEeH BBIIOJHUTH KOHTPOJIbHYIO paboTy. Perenue
3a/1a4 B KOHTPOJIBHON paboTe SBIISETCS MPOBEPKOW CTETIEHU YCBOCHUS CTYACHTOM TEOpETHUYC-
ckoro Kypca. Ilepea BbIoHEHHEM KOHTPOJIBHOM pabOThl CTYACHTY HEOOXOAMMO BHUMATEIb-
HO 03HAKOMUTHCS C TIPUMEpPaMH PEIICHUsIMH 3aja4 10 JaHHON KOHTPOJLHOU paboTe, ypaBHE-
HUsMU U ¢opmynamMu. Bpib6op 3agad mpou3BOAUTCS MO TabiMile BapUAHTOB, MIPUBEICHHON B
METOJIMYECKUX YKa3aHMsIX (HOMEPOM BapHaHTa SIBIISETCS MOCIEAHsS 1udpa B HOMEpEe 3auéT-
ku). [IpaBuna oopmiieHUss KOHTPOJIbHOM pabOThI M IPUMEPHI PELLICHUS 3ajau:

1. YcnoBus 3a7a4 CTYICHTHI IEPETHUCHIBAIOT IMTOJIHOCTHIO 0€3 COKpAIIeHNH.

2. Bce 3nHauenus BCJIMYUH, 3aJaHHBIX B YCIIOBUAX U IMPUBJICKACMbBIX U3 CIIPABOYHbBIX T36HI/IH, 3aru-
CBIBAIOT AJIS1 HATTIAJHOCTH COKPAILEHHO (CTOJOMKOM) B T€X €IMHMLAX, KOTOPbIE 3aJaHbl, U B CANHHULIAX
TOH CHCTEMBI, B KOTOPOI BEIONHSIOT penreHue (B equannax CH).

IIpumep Takoii 3anucwu.
B 3anmage ykxazano: «3a Bpems t = 0,5 mur Baron mpomen myTh S = 11 kM, Macca Barosa m = 16 .

3anuChIBAIOT:

t= 0,5mMun=30c;
s=11km=11.10° m;
m=16 1t = 16-10° kr.

@®parMeHT 3aaa4yu u3 pasgena «IeKTPOMarHeTU3M.

«Pamka miomansio S = 50 cM?, comepskargas N = 100 BUTKOB, pABHOMEPHO BPAIIACTCS B OXHOPOJI-
HOM MarHuTHOM Tione (B = 40 mTn). Yacrora Bpamenus paMku # = 960 06/Mun».

3anuChIBAIOT:

S =50 cm” =50-10" Mm%

N = 100 BHUTKOB;

B =40 mTn = 40-10° Tu;

n =960 o6/mun = 16 00/c.

3. Bce 3amaun criefyet pemiats B MexXyHapogHou cucteme eaunuil (CH).

4. K OonpIieid yacTu 3aa4 HEOOXOAMMBI IMOSICHSOIINE YEPTEXKH WU TpaduKu ¢ 0003HAYCHHUEM
BCEX BENMYUH. YUepTeku CIeAyeT BBITIOJHATH aKKypaTHO TP TIOMOIIM YEPTEKHBIX HHCTPYMEHTOB;
00BsICHEHHE peleHHs TOIHKHO ObITh COTJIacOBAaHO ¢ 0003HAYEHUSIMH Ha YePTEKaX.

5. Heobxomumo ykas3aTh 3aKOHBI €CTECTBEHHOHAYYHBIX JHCUHUIUIMH, KOTOPBIE TOJKHBI OBITH HC-
MOJIb30BAHBI, U ApTYMEHTHUPOBATH BO3MOXKHOCTh MX TIPUMEHEHWSI ISl PEIICHUS JaHHOU 3a/1a4u.

6. C mOMOIIBI0 ATUX 3aKOHOB, YUUTHIBAS YCIOBHUS 3aJadH, MOJIYYHTh HEOOXOIMMBIC PACUCTHBIC
(hopMyIIBI.

7. BeiBoa (opmyn u pelieHue 3a1ad CACIyeT COMPOBOXKIATh KPATKUMH, HO HCUEPIBIBAIOLIUMHU
MMOSICHEHUSIMU.

8. Ucnonk3oBanHbIe B PopMyiax OyYKBEHHBIE 0003HAUSHHUS JIOJDKHBI OBITH COTIIACOBAHBI ¢ 0003HA-
YEHUSIMH, TTPUBEJICHHBIMU B YCJIOBHY 3a]1a4 U Ha MPUBEJACHHOM pUCYHKe. JlOMOITHUTENbHbIC OYKBEHHEIC
0003HaYCHUS CIIEAYET COMPOBOKIATH COOTBETCTBYIONTUMH O0BSICHEHUSIMH.
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10. TIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTIOJIb3YEMBIX
TP OCYIIECTBJIEHUUN OBPA30OBATEJIBHOI'O ITPOIECCA 110 JUCIIHU-

IIVIMHE

Hndpopmannonno-kommynukatuBabie Texnosnoruu (MKT) ucnons3yrores, ass:

— ToJTy4eHus: HGOPMAITUH TIPU TTOJITOTOBKE K 3aHATUSM;
— CO3JaHMsI IPE3EHTAI[MOHHOTO COITPOBOXKICHUS IPAKTHUECKUX 3aHATHUI;
— paboTHI B JIEKTPOHHON HHPOPMAIIMOHHOM cpejie.

CranpapTHoOe JIMIIEH3UOHHOE MTPOrpaMMHOE 00eCIieYeHUE:

OC Windows 7 Professional
Microsoft Office 2007 Russian Academic OPEN No Level
AunTHBHpYCHOE IporpaMMmuoe obecrieucHue Kaspersky Security.

11. OMUCAHHUE MATEPHUAJBHO-TEXHUYECKOM BA3bI, HEOBXOIUMOM
JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLECCA ITIO JUCIU-

IJIMHE
Buo Haumenosanue Ilepeuensv ocnosnozo o6opy- Ne I3
3anamus ayoumopuu dosanus
1 3 4 5

JIk JlexuroHHBIE ayTUTOPUS Hoyt0yx hp, —
Buneomnpoextop Acer

113 JIekunoHHbBIE ayauTOPUS Hoyt06yxk hp, IT3 NeNel-9
Buneomnpoexrop Acer

CP U3 Nel O6opynosanue 10 ITK i5- —

2500/H67/4Gb
(monurop TFT19
Samsung);
npunrep HP LaserJet
P2055D
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IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIAA TIPOBEJAEHUW S
IMPOMEXKYTOYHOU ATTECTAIIUH OBYYAIOIIUXCHA ITO JUCIUITVIMHE

1. Onucanue poHIA OLIEHOYHBIX CPEACTB (MACMOPT)

e JjIeMeHT
KOM- DOC
KOMIIETEeH- Paszpnen Tema
neTeH-
- 100071
OK-3 | cmocobnocts | 1. DBomouus 1.1. Hay4HbIif METOZ TIO3HAHHS. Bomnpochr
WCIIOJTB30- Hay4qHOTO MeTofia U | 1.2. EcTecTBO3HAHHUE U €T0 POJIb B KYJIbType. | JUIS 3a4eTa
BaTh €CTE- ecTecTBeHHOHay4- | 1.3. DTuka Hay4HBIX uccienoBanuii. [Ices- Nel-10
CTBCHHOHA- HOMW KapTUHBI MHpa | JIOHAYyKa.
YUYHBIE U Ma- 1.4. ®opMupoBaHre HayYHBIX TPOTPaMM
TeMaTH4e- (MaremaTudeckast, aTOMACTHYECKAsT, KOHTH-
CKHe 3HaHUS HyallbHas).
JUISL OpHEH- 1.5. EcrecTBeHHOHAYYHbIE KAPTUHBI MHpA.
TUPOBAHUS B 1.6. Pa3Butre npeacTaBICHUM O MATEPUH.
COBpPEMEH- 1.7. PazBuTHe npeAcTaBIECHUNA O ABUKECHUH.
HOM HH(pOP- 1.8. Pa3BuTHe npeacTaBiICHUA O B3aUMOJICH-
MaIMOHHOM CTBHHU.
MIPOCTpaH- 2. [IpocTpancTBo, 2.1. [IpyHIATIEI CHMMETPHYH, 3aKOHBI cOXpa- | Bompockl
CTBeE. BpeMsl, CHMMETPHS | HEHHS. JUIS 3a4eTa
2.2. DBOJIOIMS MPEACTaBICHUN 0 MPOCTpaH- | Ne 11 — 17
CTBE M BPEMEHH.
2.3. CennanpHas TEOPUS OTHOCHUTEIBHOCTH.
OK-6 | crocoGHOCT 2.4. O0mas TeopHsi OTHOCUTEIBHOCTH.
K caMoopra- 3. CTpyKTypHBIC 3.1. Mukpo-, Makpo, MEramMupsbl. Bompocst
HU3AIMH 1 YPOBHHM U cucTeM- | 3.2. B3aUMOCBSI3b CTPYKTYPHBIX YPOBHEMN IS 3a4eTa
camooOpazo- | Has OpraHu3alus OpraHu3alu MaTepu Ne 18 - 25
BAHHIO MaTepuu 3.3. Opranuzanust MaTepru Ha (PU3NIECKOM
YpOBHE.
3.4. IIpomeccr! Ha PU3NIECKOM YPOBHE Op-
raHu3alid MaTepHH
3.5. Opranuzamnust MaTepuu Ha XUMHYECKOM
I'otoBHOCTB
IK-11 YpOBHE.
WCIIOJIB30-
3.6. IIporteccel HA XUMUIECKOM YPOBHE Op-
BaTh CHCTe-
raHu3alui MaTePHH.
MaTH3UPO-
3.7. OcobeHHOCTH OMOJIOTHYECKOTO YPOBHS
BaHHEIE TEO-
OpTraHM3aliN MaTEepPHUH.
peTuveckue u
— 3.8. MonekynspHble OCHOBBI )KM3HH.
CKHE SHAHMS 4. opsimok u 6ec- | 4.1 MexaHWYeCKHid JCTEPMUHNU3M. XaoTude- | Bormpocsr
TS TIOCTa- MOPSIZIOK B TIPUPOJIE | CKOE TOBE/IEHUE TUHAMHYECKUX CUCTEM. JUTSE 3a49eTa
4.2. JInHaMUYEeCKHE U CTaTUCTHUIECKHUE Teo- | Ne 26 — 32
HOBKH U pe-
pum.
IIEHHS UC- .
CIle10Ba- 4.3. KopnycKyJsipHO-BOJIHOBOW JTyaJIH3M.
CoOoTHOLIEHUST HEONPEAEIEHHOCTEN.
TEJbCKUX
4.4. [TpuHIUO TOTIOJTHUTETHHOCTH.
3a7a4 B 00-
nactH o6pa- 4.5. IpuHuun Bo3pacTaHus SHTPOIHUU.
SOBAHMS 4.6. 3aKOHOMEPHOCTH CAMOOPTaHU3ALIMH.
5. OBomoniionHoe | 5,1. Kocmomorus. Bonpocst
€CTECTBO3HAHUE 5.2.Kocmoronwus. I'eomornueckas JUIS 3a4eTa
OBOJIIOLIHA. Ne 33 -41

5.2. IIpoucxoKaeHUE KU3HU.
5.4.brOIOTHIECKUI BOJTIOIIMOHU3M.

5.5. WUcropus xu3HH Ha 3eMiie W METOIBI
WCCJIeIOBAaHUS YBOJOLIUY.

5.6. 'eHeTHKA W DBOJFOITHSI.
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2. Bompocsl K 3a4éTy

Komunerenuuu Ne n
> Kon Onpeeenye BOINPOCHI K 3AUETY HAHMEHOBa-
HHE pa3jiena
1 2 3 4 5
OK-3 | cnocobHocTh ucnonb- | 1. IlonsTre meTona u Meroonoruu. Kinaccuduka- 1. DBoronus
1 30BaTh €CTECTBEHHO- | IMsSI METOJIOB HAYYHOTO TIO3HAHUS HAy4YHOTO
Hay4Hble ¥ MareMatu- | 2. OOIeHayYHbIe METOJIbl AIMITUPUIECKOrO TIO3HA- METOJIa
YyecKWe 3HaHUg I | HUASA EHKM
OpPUEHTHPOBAHHUS B | 3. OOuIeHayYHbIe METOIBI TEOPETUICCKOTO TTO3HA-
COBpPEMEHHOM HHGOp- | HUSA
MaIHOHHOM mpo- | 4. OOmeHay4YHbIE METOMBI, TPUMEHSIEMbIE Ha IMITH-
CTpPaHCTRBE. PUYECKOM YPOBHE U TEOPETUYECKOM YPOBHSX ITO3HA-
HUS
CIIOCOOHOCTB K CaMo- 5. EctectBo3nanme smoxu antTnaHOCTH. Hatypdmo-
OK-G OpraHu3anuu 1 camo- CO(l)I/ISI U €€ MECTO B HUCTOpHHU €CTCCTBO3HAHUA
00pa3oBaHMIO 6. EcTtecTBO3HaHUE 3MIOXU CPEAHEBEKOBBS
7. EctecTBO3HaHUE 3ITOXU BO3POKICHHUS: TIEpPBast
['oTroBHOCTH HCTIOJNB- Hay4Has peBOJIIONHA
TK11 30BATEH CHCTEMATH3H- 8. DTuyeckue NMPUHIIMITEI HAYYHBIX UCCIICIOBAHUIA.
pOBaHHBIC TeopeTnye- | 1ICCBIOHAYKA U € OTIMYNE OT HAYKH.
CKHE U TIPAKTHYECKHE 9. lonsTHe HAyYHON KapTUHBI MUpA.
sHanms aus noctanos- | 10. KpaTkas xapakrepucruka (ocoOeHHOCTH) Hayy-
KH 1 PEIIeHns uccne- | HbIX KapTUH MUpa (MEXaHUYECKast, JICKTPOMArHUT-
JOBaTebCKUX 3a7a4 B | HasA, HEKJIACCHYECKaAsl, COBPEMEHHAs 9BOJIOLIMOHHAS
o6nacTi oGpasoBanust | KapTUHA MUPA).
11. IlpocTpaHCTBO U BpeMs B Kilaccuueckoi mexanu- | 2. [Ipocrpan-
ke HrroToHa CTBO, BpeMs,
12. IlpuHIMT OTHOCHUTENBHOCTH ["aNuies U IpUHIUI | CUMMETPHS
HaMMEHbLIIIET0 JIeHCTBUS
13. 3akoH cOXpaHEHHUS SHEPTHU B MAKPOCKOTIMIECKUX
poreccax
14. TTpvHIUIIBI U CIICACTBHSI CIICITUAILHON TEOPUHU
otHocutensHocTH (CTO).
15. O6mas Teopust orHOcuTensHOCTH (OTO): MoHS-
THE HEMHEPIHUAJIBHBIX CUCTEM OTCUETA, IPUHITU K-
BHBAJICHTHOCTH I'PABUTAI[MOHHOTO TOJIS U CUJI HHEP-
nuy. dMmupudeckue gokazarenscta OTO.
16. [lorsiTHE CUMMETPHUY B €CTECTBO3HAHUH, BH/IBI
cummeTpuii. CBsi3b IPOCTPAHCTBA U BPEMEHH C 3aKO-
HaMU COXPaHCHHUSI.
17. DBoromus MpeACTaBICHUH O MTPOCTPAHCTBE U
BpemeHH (Apuctotens, Y. HeioToH, A. DiiHIITEHH).
18. CrpykTypHBIE ypOBHU OpraHU3allii MATEPUH: 3. CTpyKTyp-

MHUKPO-, MAaKpO-, METaMHUPBHI.
19. B3auMoCBs3b CTPYKTYPHBIX YPOBHEH OpraHu3a-
LMY MAaTE€PHH: LIEJIOCTHOCTh, CHCTEMHOCTh, MHOT000-
pasue, HepapX1UUHOCTb IPUPOILI U CHCTEM.

20. Knaccuduxanust 21eMeHTapHBIX 9acTHI] (4acTu-
IIbI BENIECTBA U KBAHTHI MOJICH )

21. Opranuzanus MaTepuy Ha GU3NIECKOM YPOBHE
22. OpraHu3zanys MaTepry HAa XUMUYECKOM YPOBHE
23. OCHOBHBIE 3aKOHBI XUMUHU

24. Oco0eHHOCTH OpraHU3aIuy MaTepy Ha OUOJIOTHU-
YECKOM YPOBHE

25. ATOMHO-MOJIEKYJISIDHOE yUEHHE

HbIE YPOBHH

U CUCTEMHAas
OpraHu3anus
MaTepun

26. MexaHn4ecKuil JeTepMUHU3M. Xa0THUECKOE T0-
BeJIeHNE TUHAMHYECKUX CUCTEM.
27. CtatucTriecKue U JMHAMHYECKHE 3aKOHOMEPHO-

4. lopsnok u
0ecCIopsIoK B
MIPHUPOJIE
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CTH B TIpUPOJIE.
28. KopmyCcKyJisipHO-BOJIHOBOM JyaH3M MaTepHH:
BOJTHOBBIE U KOPITYCKYJISIpHBIE CBOICTBA CBETa U Be-
iecTBa.

29. Ilonstue sHepruu, Gopmsl sHeprun. [lepssiii 3a-
KOH TEPMOIMHAMHUKH.

30. Ob6paTumbie 1 HeOOpaTUMBIE ITPOLeCChl. BTopoii
3aKOH TepMoarHaMUKU. [ToHsTHE SHTpOHH. DHTPO-
ST OTKPBITOM CHCTEMbI, TEPMOJANHAMUKA YKU3HH.
31. 3aKOHOMEPHOCTH CaMOOPraHU3aLuN

32. CuHepreTHKa — HayKa O CAaMOOPTaHH3aIUH:
IpeIMET U METO/Ibl, CHHEPIeTHYCCKUI MOJXO/I B
€CTEeCTBO3HAHUH — MPUHIIUITBI YHUBEPCATLHOTO 3BO-
JIOIHOHHU3MA.

33. KocMmosorust — Hayka O CTPOCHHH M DBOJIOIMH | 5. DBOIOIH-
Bcenennoi: xumMudyeckul coctaB, MoAelu BceneH- | OHHOe ecTe-
HOM. Dddextsr OTO, pasnudHbIe CIIEHAPHH Pa3BU- | CTBO3HAHHE

Ty Beenennoi

34. CoBpeMeHHbIC TIPECTaBIICHHsI Teopuu bosbimo-
ro B3pbIBa M Teopuu ropsiuedt Bcenennoit. Jlanib-
Helas »Boronus BeeneHHoi

35. KocMmoronus. DTalibl SBOJIIOIUHN 3BE31 MPH pas-
HBIX Maccax.

36. ConHile — 3Be3[a HaIleW IUTAHETHOW CHCTEMBI:
BHYTPCHHEE CTPOCHHME, XUMHUYCCKHH COCTaB, H3ITY-
yenue. ['unoressl o npoucxoxaeHun CONHIIA U I11a-
HET.

37.Hama mmanera 3emus, ee GopMma, XUMHUIECKHIMA
COCTaB, BHYTPEHHEE CTPOCHHUE.

38. Uctopuueckne  KOHIENIMA  MPOUCXOXKIACHUS
)n3HA. OTHOKPATHBIN aOMOTeHE3.

39. bruoornyeckuit BOJIIOIMOHU3M. DBOJIIOIUS U €6
aTpUOYTHL.

40. DBorormoHHas KOHIeNus Jlamapka, OCHOBHBIC
nosnoxeHus: Teopuu sBomonuu Y. Jlapsuna. Cunre-
THUYECKasi TEOPHS IBOJIFOIUH.

41.T'eneruka u 3Boironst. CBOMCTBA F€HETUYECKOTO
MaTepuasa; BHJIbI N3MEHYHBOCTH; MyTareHHbIE (ak-
TOpBI, IPUYUHBI U CBOMCTBA MyTalMil U UX POJIb B
SBOJTFOITMOHHOM IIPOIIECCE.

1. Onucanue noka3sarejied u KPUHTEPUEB OLICHUBAHUS KOMIIeTeHIIM i

IHoka3zaTenu Onenka Kpurtepun
3HaTh OO6yuarommuiics
OK -3: 1) 3Haer ocHoBHbIe xapaktepuctiuku EHKM,
OCHOBHBIE  XapaKTepH- MECTO U POJIb YeJIOBEKa B IPUPOJIE; UCTOpUYE-
CTUKH  €CTCCTBCHHOHA- CKHE acCleKThl pa3BUTHUsS E€CTECTBO3HAHMS,
YYHON KapTHHBI MHpAa, Han0oJiee paclpoCTpPaHEHHbIE METOJbI UCCIIe-
MECTO M pPOJIb YEJIOBEKA JIOBAaHUS B pa3HBIX 00JIACTAX €CTECTBO3HAHUS;
B IIPUPOAE; UCTOpHUYE- 3HAeT NOHATUIHO - KaTerOpHAJIbHBIN armma-
324YTEHO

CKHE AaCMEKThl pa3BUTUS
€CTECTBO3HAHMS, HAUOO-
Jee pacnpocTpaHEHHBIE
METOAbI UCCIICAOBAHUSA B
pa3HbIX 00IacTsIX ecTe-
CTBO3HAHUS,

paT U METOOJIOTHIO €CTECTBO3HAHMSA; OCHOB-
HBIE JIOCTHKEHUS COBPEMEHHOI'O €CTECTBO3HA-
HUs, OCHOBHBIE pa3Jeiibl €CTECTBO3HAHUS,
YHUBEpCAIbHBIE 3aKOHBI IPUPOJIBI; OCHOBHBIE
KOHLICTIIIMM COBPEMEHHOI'O €CTECTBO3HAHUS;
OCHOBHBIE JTOCTH)KEHHUSI COBPEMEHHOIO €CTe-
CTBO3HAHUS,
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OK -6:

MMOHSATHIHO-
KaTeropuaJibHbIN amnma-
paT ¥ METOJI0JIOTHIO
€CTECTBO3HAHMS, OCHOB-
HBIC JTOCTHKCHUS CO-
BPEMEHHOI'O €CTECTBO-
3HAHUS; OCHOBHBIC pa3-
JIeNIbl €CTECTBO3HAHHS,
YHUBEPCAIbHBIE 3aKOHBI
MIPUPOIbL; OCHOBHBIE
KOHIICTILIMK COBPEMEH-
HOTO €CTECTBO3HAHUS;
OCHOBHEIC JIOCTHOKCHHS
COBPEMEHHOTO eCTe-
CTBO3HAHMSI,

TIK-11:

TEOPETHUUECKHUE U MPaAK-
THYECKHE OCHOBEI HC-
CIIEOBATEIBCKOM JIes-
TEJTHLHOCTH B 00pa3zoBa-
HUU;

Ymersn

OK -3:

OOBSACHSATH OCHOBHBIE
MPUPOJIHBIC U TEXHOTCH-
HBI€ SIBJICHUS C TIO3ULIUN
($yHIaMEHTaJIbHbIX
€CTECTBEHHOHAYYHBIX
3aKOHOB; PUMCHSITh
€CTeCTBEHHOHAYYHbIC
3HaHUS B y4eOHOU U
npodeccCuoHaNbHOM Jes-
TETHHOCTH;

OK -6:

OTJINYATh HAYKy OT
TICEBJOHAYKHU; TpUMe-
HSTh €CTCCTBCHHOHAYY-
HBIE 3HAHUS I 00BsC-
HEHUST MaTepUATBHBIX
00BEKTOB U SIBJICHUN
OKpYKarOIei cpebl
1IK-11:

UCIIOJIb30BaTh CHCTEMa-
TU3UPOBAHHBIE TEOPETU-
YECKHUE M MMPAKTUICCKUE
3HAHUS [T TOCTAHOBKH
U pEIICHUS MCCIIeI0Ba-
TeNbCKUX 3a/1a4 B 00J1a-
cTu 00pa3oBaHUS;

Baanern

OK -3:

HaBBIKAMH HCIOIL30Ba-
HHS OCHOBHBIX €CTe-

3HAeT TEOPCTUYCCKHE U MPAKTHUCCKUE OC-
HOBBI HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTHU B 06-
pa3oBaHUM;

2) yMeeT OOBSCHITH OCHOBHBIC IPHPOIHBIC U
TEXHOTE€HHbIE SIBJICHUS ¢ IO3ULIUHN (pyHIaMeH-
TaJbHBIX €CTECTBEHHOHAYUHBIX 3aKOHOB; IIPU-
MEHSTh €CTECTBEHHOHAYYHbIE 3HaHUA B yueO-
HOW 1 TPO(heCCHOHATTLHOU e TEIIBHOCTH;

yMeeT OTJIMYaTh HAYKy OT IICEBAOHAYKH;
IIPUMEHSTh €CTECTBEHHOHAYUHbIE 3HAHUS JIIsI
00BSICHEHUS] MaTepUaIbHbIX OOBEKTOB U sBJIE-
HUW OKPY’KAIOIEH Cpelbl,

yMeeT HCIIOoNIb30BaTh CUCTEMATH3UPOBAH-
HbIE TEOPETUUECKHE U TPAKTUUECKHUE 3HAHUS
JUIsl IOCTAHOBKH U PELLIEHUS UCCIIE0BATEb-
CKHUX 3aJa4 B o0yiacTi 00pa3oBaHus;

3) BJajeeT HaBBIKAMH HCIIOJIE30BAHUS OC-
HOBHBIX €CTECTBEHHOHAYYHBIX 3aKOHOB U
NPUHIXIOB B BAXKHEUIINX MPAKTHYECKHUX MTPH-
JI0)KEHUSIX; HABBIKAMU ITPUMEHEHUS] OCHOBHBIX
METOJIOB €CTECTBEHHOHAYYHOTO aHAIN3a JUIs
NOHUMAHUSI U OL[CHUBAHMS TIPUPOTHBIX SIBJIC-
HUI;

BJIa/IeeT HABBIKAMU €CTECTBEHHOHAYYHOT'O
OOBSCHEHHUS! KAPTHHBI MUPa; OCHOBHBIM ITOHS-
TUIHBIM arapaToM €CTeCTBCHHBIX HAYK;
HaBBIKaMHU TIOMCKa, cOOpa, CHCTEeMaTH3aluu 1
UCIIOJIb30BAHUS HH(POPMAIIMHU 110 €CTECTBCH-
HOHAYYHOU KapTHHE MHUPA;

BJIa/IeeT HABbIKAMU MPUMEHCHHUS TEOPETH-
YeCKUX M MPAKTUUECKUX 3HAHUM IS TOCTa-
HOBKHU M PELICHUS UCCIIEIOBATEILCKUX 3a/1a4 B
o0actu 00pa3zoBaHuUs.

HE 3aYTCHO

OOyuaromuiics

1) He 3HAeT OCHOBHBIE XapaKTEPUCTUKH
EHKM, mecto u ponb 4enoBeka B MPHUPOIE;
HMCTOPUYECKHE ACTIEKThl Pa3BUTHUSL E€CTECTBO-
3HaHMs; HauOoJIee pacIpOCTPaHEHHBIE METOIbI
HCCJICTIOBAHMS B Pa3HBIX OOJACTSIX €CTECTBO-
3HAHU,

He 3HAeT IMOHATUMHO - KaTeropHUaAJIbHBIN
anmapar ¥ METOAOJIOTHIO €CTECTBO3HAHMUS; OC-
HOBHBIE€ JJOCTUKEHHUSI COBPEMEHHOI'O €CTECTBO-
3HAHUs; OCHOBHBIE pPAa3JEibl €CTECTBO3HAHUS,
YHUBEpCAIbHBIE 3aKOHBI MPUPOJIbI; OCHOBHBIE
KOHIIEMIIMK COBPEMEHHOIO0 €CTECTBO3HAHUS;
OCHOBHBIE€ JIOCTHJKEHHUS COBPEMEHHOI'O €CTe-
CTBO3HAHMS,

He 3HAaeT TEOPETUUYECKUE U TPAKTUUYECKUE
OCHOBBI HCCIICOBATEIILCKOM ASITSIFHOCTH B
o0Opa3oBaHuy;

2) He ymeeT OOBSICHATH OCHOBHBIC TIPUPO/I-
HbIE ¥ TEXHOTEHHBIE SIBIICHUS ¢ TO3ULIUH QyH-
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CTBEHHOHAY4HBIX 3aKO-
HOB W NIPUHIIUIIOB B
BOKHEHIINX ITpaKTHYe-
CKUX TPUJIOKEHUSX;
HaBbIKaMU MPUMEHEHUs
OCHOBHBIX METO/IOB
€CTEeCTBEHHOHAYYHOTO
aHajau3a Jyuisi TOHUMaHUs
U OLICHUBAHUS IPUPOJI-
HBIX SIBJICHUM.

OK -6:

HaBBIKAMH €CTECTBEHHO-
HAy4YHOTO OOBACHEHUS
KapTUHBI MUPA; OCHOB-
HBIM MMOHSATHIHBIM arnma-
paTOM €CTECTBEHHBIX
HayK; HaBbIKAMHU ITOMCKA,
cOopa, cucrtemMaTu3alum
Y UCTOJIb30BaHUS HH-
dbopmariu o ecre-
CTBEHHOHAY4HOH Kap-

JTAMEHTAJIbHBIX €CTECTBEHHOHAYYHBIX 3aK0-
HOB; IPHUMEHSATh €CTECTBEHHOHAYUHbIC 3HAHUS
B yueOHOM U Tpo(heCcCHOHATBLHOM eI TeIIbHO-
CTH;

He yMeeT OTJINYaTh HayKy OT IICEeBJIOHAY-
K{; TIPUMEHSTh €CTECTBCHHOHAYYHbIC 3HAHUS
JUTsL OOBSICHEHUSI MaTepUaIbHBIX OOBEKTOB U
SABJICHUM OKPYXKalOLEH Cpeabl;

He yMeeT HCII0JIb30BaTh CHCTEMaTU3HUPO-
BaHHBIC TEOPETHUECKUE U IPAKTUIECKUE 3HA-
HUS JJI IOCTAaHOBKU U PEUICHHSI UCCIIe10Ba-
TEJIbCKUX 3a/1a4 B 001aCTH 00pa30BaHMUS;

3) He BJaJaeeT HABBIKAMH HCIIOJIb30BaHUS
OCHOBHBIX €CTECTBEHHOHAYUYHBIX 3aKOHOB U
MPUHITUIIOB B BAKHEUIIINX MPAKTUYCCKUX MPH-
JIO’KEHUSIX; HABBIKAMU MTPUMEHEHUSI OCHOBHBIX
METOJ/IOB €CTECTBEHHOHAYYHOTO aHAJIM3a JJIs
MMOHUMAHUS U OIICHUBAHUSI IPUPOIHBIX SIBJIE-
HUI;

He BJIajleeT HAaBbIKAMU €CTECTBEHHOHAYY-
HOTO OOBSICHCHHS KAPTUHBI MUPA; OCHOBHBIM

TUHE MHpA.

TIK-11:

HaBBIKAMH TIPUMEHEHUS
TEOPETHYECKHUX U MPaK-
TUYECKNX 3HAHHUH I
MMOCTAaHOBKH U PEIICHHS
HCCIICA0BATCILCKUX 3a-
Jad B o0iacTu oopas3o-
BaHUs.

MOHSTHIHBIM aIliapaToM €CTCCTBCHHBIX HAYK;
HaBBIKAMU TIOMCKA, COOpa, CUCTEMAaTH3alluU 1
WCIIOJIb30BaHUsI HH(POPMAITUH TI0 ECTSCTBCH-
HOHAy4YHOU KapTUHE MHPA;

He BJIajleeT HaBBIKAMU NMPUMEHEHHUS Teope-
TUYECKUX U MPAKTHYCCKUX 3HAHUH IS TOCTa-
HOBKH W PEIICHUS MCCIICIOBATEIIbCKUX 3a/1a4 B
obsactu 00pa3oBaHMs.

4. MeToauuecKkue MaTepualibl, ONMpeacjasdaromue nmpoucaypbl oucHUBaHUsA 3HaHHﬁ, yYme-
HHfI, HaABBbIKOB H ONIbITA ACATCJIbHOCTH

Juctunnmza «KoHIEny COBPEMEHHOTO €CTECTBO3HAHUS» HaIlpaBiieHa Ha (popMHUpOBaHUE Y
00ydJaronuxcsi 3HaHUW ¥ MIOHWMAaHUS 3aKOHOB MPUPOJIBI, OOIIIECTBA M MBIIUICHHS. Y MEHHS OTIEpH-
pOBaTh ATUMH 3HAHUSIMH B TTPO(HECCHOHANBEHON NesTeNbHOCTH. OCBOUTH OCHOBHBIE MPUEMBI U Me-
TOABI TIO3HABATEILHOM JACSITEIHHOCTH, HEOOXOAMMOU COBPEMEHHOMY CIICIIHAIHCTY.

N3yuenune aucuuminHbl « KOHIENIIMY COBPEMEHHOTO €CTECTBO3HAHUS» TPEAyCMAaTPUBAET:

— JIeKIIUH,

— TMPaKTUYECKUE 3aHSTHS,

— CaMOCTOSITENIbHYIO pad0Ty 00ydaromuxcs;

— KOHTPOJBHYIO padoTYy;

— 3a4érT.

B xone JeKIMOHHBIX 3aHATUH HEOOXOAMMO BECTH KOHCIEKTHPOBAaHHE y4eOHOTO marepHana.
KoncnektupoBaHue NeKIUN BEAETCA B CIENUAIBHO OTBEICHHOM I 3TOTO TETPAJH, KAKIBIA JTUCT
— KOTOpPOM JIOJHKEH UMETh IMOJIsI, HA KOTOPBIX JENA0TCs MOMETKU U3 PEKOMEHOBAaHHOM IUTEpary-
pBI, TOTIONMHSIONINE MaTepHuan MPOCTYIIaHHOW JIEKIUH, a TakKe MOTYEPKUBAIOIINE O0COOYIO BaX-
HOCTh T€X WJIW MHBIX TEOPETHUECKUX MONOXKeHUH. HeoO0xoaumMo 3anuceiBaTh TEMY U IJIaH JISKITUH,
PEKOMEHIyEMYIO JIMTEpaTypy K Teme. 3anucu— pa3esioB JEKIHUHU JOJKHBI UMETh 3arojOBKH, MOJI-
3aroJIOBKH, KpacHble CTpokd. Ha3BaHHBIE B JIEKIIUM CCHUIKM Ha MEPBOMCTOYHHKH HAJ0 MTOMETUTH
Ha TOJAX, YTOOBI IPU CaMOCTOSITENIbHOM paboTe HAaTH W BMUCATh MX. B KOHCHEKTE TOCIOBHO 3a-
MIACHIBAIOTCS OTIPEACIICHUs] TOHATHM, KaTeropuii U 3aKoHOB. OCTambHOE JODKHO OBITH 3aIMCaHO
cBonmu croBamu. Kaxxmomy oOydaromeMycsi HEOOXOAMMO BbIpa0OTaTh U UCTIOIb30BATh JOMYCTH-
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MBbIE€ COKpAIlleHHsI HauboJiee paclpoCTPAHEHHBIX TEPMUHOB U MOHATHI. B KOHCIEKT crienyer 3aHo-
CUTb OCHOBHBIE MOMEHTHI JICKIIUHU, 3aKOHBI, ONIPE/ICJICHUs, IIOHIATHUS U BCE, YTO MPENnoJaBaTesb Mu-
HIEeT Ha JI0CKE, a TAK)KEe PEKOMEH]IyeMbI€ CXEMbI, TaOJIULIbI, TUarpaMMBbl U T.1I.

B xoxne ocBoenus paznena 1 «9Bomtonust HaydHoro meroaa 1 EHKM» oOyuaroruecs JOIKHBI
MMETh IPE/ICTABIICHUs] O HAYYHBIX METOAAaX MO3HAHUSA, YPOBHAX U KPUTEPHUIX HAYUYHOI'O MO3HAHUS,
0 HAYYHBIX TCOPHSIX M TUMIOTE3aX, MHTErpanuu u auddepeHnuanuu Hayk. iMets npencraBieHue o
NPUHIMIIAX HAYYHOTO HCCIEAOBAHUS, OTIMYATh HAYKY OT IICEBJIOHAyKH. 3HAThb HUCTOPHUIO €CTe-
CTBEHHOHAY4YHOU KapTHHBI Mupa. [IonydnTs mpeacraBieHUe O pa3jIMUHbIX KapTHHAX MHUpa: Mexa-
HUYECKOM, 3JIEKTPOMAarHUTHOW, KBAHTOBO-IIOJIEBOM U 3BOJIFOLIMOHHON. O3HAaKOMHTBCSI C PA3BUTHEM
MPEJICTABICHUA 0 MaTepuu, 0 (opMax e€ TBUKCHHSI, C PA3BUTUEM MPEACTABICHUN O B3aMMOJICH-
CTBUU: TPaBUTALMOHHOM, CHJIBHOM, CJIA00M, 3JIEKTPOMAarHUTHOM.

B xone ocBoenus pazzaena 2 «IIpocTpaHcTBO, BpeMsi CHMMETPHS» 00ydaronuecs T0JKHbBI U3Y-
YUTh IOHATHE CUMMETPUU B €CTECTBO3HAHUU, CHMMETPUHU U aCUMMETPHUH KUBOI'O, U30TPOIHOCTD,
MHBAapUAaHTHOCTb, OAHOPOAHOCTh. [1oydnTh npeacTaBieHne O IPOCTPAHCTBE U BpEMEHU, 00 3BO-
JIOLMM 3TUX MPEACTABICHUI. PaccMOTpeTh crienuanbHy0 TEOPUI0 OTHOCHTENIBHOCTH, €€ IPUHIU-
IbI, OCHOBHBIC TOJIOKECHUS U TPaHUIIBI IpUMEeHUMOCTH. [lomyunTs mpeacTaBienus o0 oOIiei Teo-
pUU OTHOCUTEIBHOCTH.

B xone ocBoenus pazgena 3 «CTpyKTypHbIE YPOBHU U CHUCTEMHas OpraHM3allsl MaTepum»
00y4aromuiicss TOJDKEH YCBOUTH KPUTEPUU JEJICHHS MaTepuM Ha MHUKPO-, MAaKpO U METraMHUpBHI.
CtpyKTypy Meramupa: 3B€3/bl, INIAHETHBIE CUCTEMBI, TaJIAKTUKU. SIBJICHUS, TO3BOJIUBIINE OLICHUTD
BpeMms cyiiecTBoBaHus Beenennoii: agdext Jomnepa, 3akon Xad6na. [TonyunTs npeacraBieHue o
XapaKTEePUCTHKAaX 3BE3Jl, OMpEAEseMbIX M3 HAOJIOJCHHS: CBETHUMOCTb, MOIIHOCTh H3ITyYCHHS,
Macca, paauyc, CIEKTpalbHbIM cocTaB u3nydeHus. O crpykrype BceneHHOW, OIHOPOAHOCTH U
M30TPOMHOCTA BceneHHoM, 0 CKOIJIEHUsX TalakTHK, kKBa3zapax. M3yuuts coctaB CoyiHEUHOU CH-
CTEMBI: IUIAHEThI, CIYTHUKU IUIAHET, aCTEPOUJIbI, KOMETHI, MbUIEBAsi MaT€pUsl, KOCMUUECKHUE JIYUH.
VMeTp npencTaBiIeHHE O B3aUMOCBSI3U CTPYKTYPHBIX YPOBHEW OpraHU3alMKM MaTEPHUH, O LEIOCTHO-
CTH, CUCTEMHOCTH MPHUPOJIbI, MHOTOOOPa3uu U UepapXUIHOCTU cucteM. O OMOJIOrHYECKOM YPOBHE
OPraHU3alMy MATEPHUU: KJIETOYHbIA, OPraHHbIMA, TKAHEBOW, OPraHU3MEHHbIN, BUIOBOM, MOIMYISALIH-
OHHBIH, OnocdepHslii. O GuU3MUeckoM YpOBHE OpraHHM3AIMN MaTEPUU: KBAPKH, JICTITOHBI, SIEPHBIN
YPOBEHb, aTOMHBIM, MOJIEKYJISIPHBIA, MAKPOMOJEKYISIPHBIA. O XMMHUYECKOM YPOBHE OpraHU3aIlluu
MaTepUH: XUMUUYECKUI AJIEMEHT, aTOM, U30TOIbl, MOJIEKYJa, BEUIECTBO, KATAJIU3aTOPbI, IOJIUMEPHI,
MoHoMepsl. [lepnonnueckuit 3akon .M. Menzeneesa; o mpoueccax, NPOTEKAOIMX HA PA3ITMYHBIX
YPOBHSIX OpraHHU3alluy MaTEpHH.

B xone ocBoenus paznena 4 «Ilopsinok u 6eciopsA0K B IpUPOIe» 00ydaroIrecs pacCMOTPETh
MOHATHUS: MEXaHUYECKUW JAETEPMUHM3M, TPACKTOpUs, NTUHAMHYECKAsi CUCTEMa, YCTOMUMBOE U He-
YCTOMYMBOE COCTOSIHHE, TUHAMUYECKHI Xaoc, OTIMYMEe Xaoca OT Oecrnopsiika, BEPOSATHOCTb, CIY-
YailHOCTh, SHTPOMNHUS. A TAKXKE MOJEKYISPHO-KMHETHUYECKYIO TEOPHIO, KOPIYCKYJISIPHO BOJHOBOM
JlyaJli3M, COOTHOLIEHUE HEONPEAEICHHOCTEH, NMPUHLHUII JTONOJHUTEIbHOCTH, PUHIMII BO3pacTa-
HUS SHTPONUU, 3aKOHBl TEPMOJNHAMUKH, OTKPBITBIE W 3aMKHYTBHIE CUCTEMBI, 3aKOHOMEPHOCTH Ca-
MOOpPraHU3aluU, HEOOXOAUMbIE YCIOBHSI CAaMOOPTaHU3aIMK: HEPAaBHOBECHOCTh U HEIMHEHHOCTb.

[Tpu ocBoeHUU pazjiena 5 «IBOJIOIUOHHOE €CTECTBO3HAHUE)» OOYYaIOIIUECs NOJKHBI MOJY-
YUTh NPEACTABICHHE O KOCMOJOTHHM, XUMUYECKOM cocTaBe BceneHHoW, pacmmpeHuu, 3akoHe Xa-
60:1a, Teopun bonbmoro B3psiBa, mpobneme TéMHOI MaTepun. YcroitunBocty Beenennoil. Mogne-
mu ctpoenusi CoJHIla, 3B€3/], MAarHUTHBIX TMOJSAX, CTPOCHUU 3eMiid, MarHuTochepe 3emiiu, THAPO-
ctepe 3emnu. BosHukHOBeHUs 6HOChepsl Kak pe3ylbTaT reoorndeckoii apomtonun 3emnn. [po-
HCXOJK/ICHUE KU3HU, OMOJIOTHUECKHUI IBOTIOIIMOHN3M, KoHlenuu Jlamapka, JlapBuHa, CHHTETHYE-
cKas Teopusi sBoNtoLMU. McTopus )K1U3HU Ha 3emiie, TeHETHKA U HBOJIIOIUSI.

OOGyuarommmMcsi He0OOXOAMMO OBJIAJIETh HAaBBIKAMU W YMEHUSMH TPUMEHEHHS IMOJTYYCHHBIX
3HaHWH IS POPMHUPOBAHUU COBPEMEHHOTO (PU3UUECKOTO MBIIIIEHUS; CO3/IaHUS OCHOB T€OpeTHYe-
CKOM MOJTrOTOBKHM B 00JaCTH €CTECTBO3HAHMS, MO3BOJISIIOIICH B OyaylleM OpUEHTUPOBATHCS B IO-
TOKE HAyYHOW M TEXHUYECKOW MHQOpMAINH, 00eCTIeYrBAIOIe UM BO3MOXHOCTh UCIOIB30BaHUS
€CTECTBEHHOHAYYHBIX 3aKOHOB M TEOpUI B Ipolecce ux padboTsl; popMUpOBaHUE IPABUIBHOTO O-
HUMaHMSI TPAHULl TPUMEHUMOCTH €CTECTBEHHOHAYUYHBIX TOHATUM, 3aKOHOB TEOPUHU U YMEHHUS Olle-
HUBATh CTENEHb JOCTOBEPHOCTH MOJYYEHHON MH(OPMALIUU C TIOMOIIBIO TEOPETUYECKUX METOOB
HCCIIEIOBAHUSL.
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B mporecce npoBeneHusi IpaKTUYECKUX 3aHATHI 00ydaroluecs AOKHBI 3aKPEeNUTh TEOPETH-
YecKUe 3HAHUS, TOJYyYCHHBIC HA JICKIHUSIX, U B MPOIECCE CAMOCTOATEIHLHOTO U3YydeHHUs Y4eOHOTO
MmaTepuana. [Ipu moAroToBke K MPakTUYECKOMY 3aHSATHUIO HEOOXOJWMO MPOYMTATh KOHCIEKT JIEK-
LMW, U3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMUTHCS C JOMOTHUTEIBHOM JINTEPATypOil, BBIIIOJHUTD
BbIJIaHHBIE MpEro/iaBaTeieM npakTuyeckue 3aganus. JlopadaTeiBaTh CBOW KOHCIEKT JICKLUH, Aeas
B HEM COOTBETCTBYIOLIME 3alMCU U3 JIUTEPATYpPHI. JKenaTeapHO MpU MOArOTOBKE K MPAKTUYECKUM
3aHATUSAM IO JUCUUILIMHE OJHOBPEMEHHO HUCIIOJIb30BaTh HECKOJIBKO NCTOYHMKOB, PACKPBIBAIOIIMX
3aJlaHHbIC BOMPOCHI. B KauecTBe AOMOIHUTEIHHOTO HCTOYHUKA HHPOPMAIIMH MOYKHO HCIIOIH30BATh
MHTEPHET PECYPCHI.

[Tpr MOATOTOBKE K KOHTPOJIBHOW pabOTe MPOUCXOAUT 3aKPEIUICHUE HABBIKOB CAMOCTOSTEIb-
HOM paboThl, CIIOCOOHOCTH MCIOJIB30BaTh MOJYyYEHHbIE TEOPETUUECKUE 3HAHUS MPU PEUICHUH pas3-
JUYHBIX TPAKTUYECKUX 3ajad.

[Ipy noAroToBKe K 3a4eTy PEKOMEHJYETCSl BHHMMATENIBHO MPOYUTATHh U YSICHUTH CYTh BOIIPO-
COB. B oTnenbHOM TeTpaayu Ha KaKIblii BOIPOC CJIENYET COCTABUTh KPATKUM IUIAH OTBETA B JIOTU-
YECKOM MOCIe0BaTeNbHOCTH U ¢ (huKcanueld HeoOX0IMMOro WIIIOCTPAaTUBHOTO MaTepuana (Ipu-
MEpbI, PUCYHKH, CXEeMBbI, [UQPbI). Bopockl mporpaMmel, KOTOPEIE OCTAIOTCS HESCHBIMH, HEOOXO-
JUMO HaIMCcaTh Ha MOJIAX KOHCIEKTa, YTOOBI BEISICHUTh Ha KOHCYJIbTAIINH.

Ha xoHcynbTanuu ¢ mnpernojaBaTelieM HeOOXOAUMO BBISICHATH BONPOCHI, BBI3BABIIHE TPY/IHO-
CTH IIPU CAMOCTOSATENBHON paboTe WM HEJJOCTATOUYHO YCBOEGHHBIE HA MPAKTUYECKUX 3aHATHSX. Oc-
HOBHBIC TEPMUHBI, TTIOHATHUSA, TEOPUH, TIOJOKEHHS TEMBI IOCJIE TTyOOKOro OCO3HaHUE UX CYTH Clie-
JIyeT 3ay4UTb, IOBTOPSISI HECKOJIBKO Pas.

CamocrosiTenpHas padoTa 00y4arOMIUXCsl SBJSICTCS BaKHEUIIIEH COCTaBHOM 4acThiO y4eOHOIO
nporuecca. CaMmocrosiTenbHast paboTa NpeacTaBiseT co00i 0CO3HAHHYIO MO3HABATENBHYIO JACSITelNb-
HOCTH O0YYarOIIMXCsl, HAMPABICHHYIO HA PEIICHUE 3a/1a4, OMPE/ICIICHHBIX MpernoaBaTesieM. B xome
CaMOCTOSITENIbHOM pabOThl 00YJAIOIIUINCS PelIaeT CIeAYIONIUE 3a1aUu:

— CaMOCTOSITEJIbBHO MPUMEHSET B MPOIECCe CamMOo0oOpa3oBaHUsl Y4eOHO-METOAMYECKHH KOM-
TUIEKC, CO3JJaHHBINA PO(ECCOPCKO-TPENOo1aBaTEeILCKUM COCTAaBOM BYy3a B MIOMOIIIb;

— U3yYaeT y4eOHYI0 JIUTepaTypy, YIIIyOIsieT U pacupsieT 3HaHUs], TOJTyYEHHBIE Ha JICKIUSX;

— OCYILIECTBJISIET MOMCK OTBETOB HAa 0003HAUYEHHBIE MTPernoaBaTesieM BOIPOCHI U 3a]1a4u;

— CaMOCTOSTEJIbHO U3YYaeT OTJEIbHBIC TEMbI U Pa3/Ieiibl yUeOHBIX TUCIUTLINH.

CamocTosATenbHyI0 paboTy He0OX0IMMO HaYMHATh ¢ MPOPAOOTKM KOHCIEKTa JEKIUN, JTeKIHH
JleTias B HEM COOTBETCTBYIOIIHME 3aTMCU U3 OCHOBHOM M JOMOJIHUTEIIBHON JTUTEPATYPhI, a TAKKE pe-
KOMEH]TyeMbIX PECYpCcOB U MH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOU cetu «HTepHeT». CamocTo-
arenbHas paboTa co31aéT ycinoBus st GOPMUPOBAHMS Y OOYUAIOIINXCSI TOTOBHOCTH U YMEHHUSI UC-
MOJIb30BaTh PA3IUYHBIEC CPECTBA HHPOPMAIUH C LIETbI0 TOMCKAa HE0OX0IUMOTO 3HAHUSI.

PabGora ¢ nauTeparypoii SIBISETCS BaKHEUIIUM SJIEMEHTOM B IMOJTYYEHWW 3HAHUW TO JHUCIU-
wHe. [Ipexae Bcero, HEOOXOAMMO BOCIOIB30BaTHCS CIHCKOM PEKOMEHAYEMOW MO JaHHOM Iuc-
UUTUIMHE JTUTepaTypoi. JJOMoJTHUTEIbHBIE CBEICHUS 110 U3y4aeMbIM T€MaM MO>KHO HAaWTH B MEPHO-
nuueckoit neuatu u MHTEpHETE.

[IpenycMoTpeHo nMpoBeaeHNEe ayAUTOPHBIX 3aHATHN (B BUC JICKIIUN U TPAKTUUCCKUX 3aHSATHI)
B COUETaHHUH C BHEAYIUTOPHOI paboTOil.
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IIpunoxenue 2

AHHOTAIUA
pa6oueii mporpaMMbl TUCIHUNIMHBI
Konuenuuu coBpeMeHHOT0 €CTeCTBO3HAHUSA

1. Heab n 3aaa4u TUCUMIIMHBI

[enpto M3ydeHUs AUCIUIUIMHBI SBISETCSA: M3ydeHHE (YHIAMEHTAIBHBIX (PU3NYECKHUX, XH-
MHUYECKHX, OMOJIOTUYECKIX 3aKOHOB, TEOPUH, METOJOB KIACCHUYECKOTO M COBPEMEHHOTO ecTe-
CTBO3HaHMS, POPMHUPOBAHNE HAYIHOT'O MUPOBO33PCHHS.

3anaveil U3y4eHUs TUCUUTUIUHBI SIBIISIETCSA:
— (opMHpOBaHUE HABBIKOB BIIQJICHUSI OCHOBHBIMU MPUEMAMU U METOJAMH PEIICHHS MPUKIIa-
HBIX ITpo0JIEM;
— ¢opMHpOBaHUE HABBIKOB MPOBEICHHS HAYYHBIX HCCIEIO0BAHUMN, 03HAKOMJICHHE C COBPEMEH-
HOM Hay4YHOM anmnaparypou;
— O3HAKOMJICHHE C UCTOPHEH eCTeCTBO3HAHUS U €€ Pa3BUTHEM, a TaK)K€ C OCHOBHBIMU HAaIpaB-
JICHUSMU ¥ TEHACHIMSIMUA PA3BUTHS COBPEMEHHOTO €CTECTBO3HAHMUS.

2. CTpyKTypa IHCHHUIIHHBI

2.1 PacnipenencHue TpyJAOEMKOCTH 110 OTJCIBHBIM BHJaM y4eOHOW paboThI, BKIIOYAs CaMOCTO-
ATEIbHYIO paboTy: JEeKIUU — 4 Jac, MpaKTUYECKUe 3aHATUS — 6 yac, KOHTpOJbHAs pPadoTa,
caMocTosTeNbHas pabota — 94 yac.

OO01mast Tpy10eMKOCTh TUCIUTUIHHBI cocTaBisier 108 waca, 3 3aueTHBIC €IMHUIIBI

2.2 OcHOBHBIE pa3/ieibl TUCIHUILIUHBL:

1 - DBosrOLIMS HAYYHOTO METO/A U €CTECTBEHHOHAYYHOUM KapTUHBI MUpa
2 - [IpocTpaHCTBO, BpEMSI CHMMETPUS

3 - CTpyKTypHBIE YPOBHH U CUCTEMHAsI OPTaHU3aINs MaTepUU

4 - TTopsinok u Oecropsaa0K B IPUPOIE

5 - DBOJIIOIIMOHHOE €CTECTBO3HAHUE

3. [lnanupyemMsble pe3yJbTaThl 00yueHHs (MepeyeHb KOMMETEeHIHi)
[Iporecc u3yueHust TUCIUILIMHBI HAIIPABJICH HA (POPMUPOBAHUE CIICTYIONTUX KOMIIETEHITUH:

OK-3 -criocoOHOCTBIO MCIONB30BaTh €CTECTBCHHOHAYYHBIC M MAaTEMaTHYCCKUE 3HAHUS JUIS
OpPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMAIIMOHHOM MTPOCTPAHCTBE.

OK-6 - criocoOHOCTBIO K CAMOOPTaHU3AIMH U CaMOOOPA30BAHHIO.

[TK-11 - rOTOBHOCTbH UCIIOJIB30BATh CUCTEMATH3UPOBAHHBIE TEOPETUUECKHIE U MPAKTUIECKHE
3HAHMS JTSl TOCTAHOBKH M PEIICHHUS UCCIICIOBATEILCKUX 3a1a4 B 001acT 00pa3oBaHMUS.

4. Bua npoMesKyTOYHOM aTTecTalum: 3a4ET
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Ipunoxenue 3

IIpomoxon 0 0ononneHuAX u UIMEHEHUAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy 1o JAUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabouyto nmporpaMmy o AUCLUUIIIIMHE BHOCATCS CIEAYIOIIUE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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Ipunoxenne 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JUCHUITJIMHE

Ne
KoM= DJieMeHT ®OC
nereH Paszpnen Tema
KOMIIETEHUMH
TEH-
197071
OK-3 | Cnocobnocth wuc- | 1. OBomonust Hayd- | 1.1. HaydHblil MeTo TO3HAHUSI. KonTponbHas
MOJIb30BaTh  €CTE- | HOrO METOAa U 1.2. EcrecTBO3HaHUE H €r0 pojib B | paborta
cTBeHHOHayuHble 1 | EHKM KYJbTYpeE.
MaTeMaTHYECKUE 1.3. DTuKa Hay4HBIX HCCIIENOBA-
3HAHUsI AJISl OpUCH- Huii. [lceBnonayka.
TUPOBaHHUS B CO- 1.4. ®opMupoBaHre HayYHBIX
BPEMEHHOM WH- porpaMM (MaTeMaTH4yecKas, aTo-
(hopManoOHHOM MHUCTHUYECKasi, KOHTHHYaJIbHas).
IIPOCTPAHCTBE. 1.5. EcTtecTBeHHOHay4HbIE KapTH-
HBI MHpa.
1.6. PazButune npeacraBIeHuis o
MaTepHH.
CIIOCOBHOCTE K 1.7. Pa3BuTHe npeacTaBieHUil o
OK-6 caMOOpraHu3a- JIBHIKCHITH. y
1.8. Pa3Butue npeacrasieHuii o
UK U camoo0pa- .
B3aMMOJICHCTBUH.
3OBAHHIO 2. IIpocTpancTso, 2.1. IIpuHuunsl cuMMeTpuH, 3aKo- | KoHTponbHas
BpEMs1, CHMMETPHs | Hbl COXPAaHEHHUSI. pabora
2.2. DBomtonus NpeAcTaBIeHUH 0
MIPOCTPAHCTBE U BPEMEHH.
K-11 I'oToBHOCTS HC- 2.3. CneunanbHasi T€OpUs OTHOCHU-
I10JIB30BaTh CU- TEJBHOCTH.
CTEMaTU3UPOBAH- 2.4. O011ast TeOpUs OTHOCUTEIILHO-
HBIE TEOpETHYe- cTH.
CKHE M IIPaKTHYe- 3. CTpyKTYypHBIE 3.1. Muxkpo-, Makpo, METaMHUpBI. KontponbHas
CKMe 3HaHus s | YPOBHH M cHCTEM- 3.2. B3aU1/1MOCB;13L CTPYKTYPHBIX pabora
TOCTAHOBKH H Hasl OpraHu3aIus YpOBHEH OpraHu3alui MaTepH
MaTepuu 3.3. Opranuzanus marepuu Ha Gpu-
pELIEeHNs ucciie-
3U9E€CKOM YPOBHE.
AOBATCIBCKHIX 3.4. [Ipoueccrl Ha pu3UIEcKOM
32714 B 00MIaCcTH YPOBHE OpraHu3aluy MaTepUH
00pa3oBaHHs 3.5. Opranu3zanusi MaTepuu Ha XH-
MHYECKOM yPOBHE.
3.6. IIpoueccrl Ha XUMUYECKOM
YPOBHE OpPraHU3allu MaTEepUH.
3.7. OcobeHHOCTH OHOIOTHYECKOTO
YPOBHSI OpTaHU3AIMY MaTEPUH.
3.8. MonekynsipHbIE OCHOBBI JKU3-
HU.
4. Tlopsimok u Gec- 4.1 Mexanuueckuit nerepmuausM. | KoHTponsHas
MOPSIZIOK B IpUpoAe | XaoTH4YeCKOe MOBEJACHUE TUHaMHU- | paboTa

YECKUX CUCTEM.

4.2. JInHaMA4YeCKUE U CTaTUCTHYE-
CKHE TEOPHH.

4.3. KopnyckynsipHO-BOJIHOBOM
nmyan3M. COOTHOIIICHHS HEOTIPEIe-
JIEHHOCTEM.

4.4. [lpuHUUO AOMOJIHUTEIBHOCTH.
4.5. TlpuHumn Bo3pacTaHusi 3HTPO-
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IHH.
4.6. 3aKOHOMEPHOCTH CaMOOPTaHu-
3aIMu.

5. DBoONIMOHHOE
€CTECTBO3HAHUE

5,1. Kocmouorus.
5.2.Kocmoronus.
SBOJTIOIHSL.

5.2. IlpoucxoxacHue KU3HM.

5.4 .buonorndyeckuii 3BOJIIOIHO-
HHU3M.

5.5. Hcropus xu3HH Ha 3emile |

I'eonornueckas

KonTponbHas
paborta

METOBI UCCIIEIOBAHUS DBOIIOLHH.
5.6. I'eneTnka U PBOIIOLHUSL.

2. Onucanue noka3zaresieil 1 KPpUTepHeB OLleHMBAHUS KOMIIeTEeHIIUIt

Ilokazarenu Ounenka Kpurepun
3HaTh 1) [TpuMeHsieT noay4YeHHbIC TEOPETH-
OK -3: YECKUE U NTPAKTUYECKUE 3HAHMSI €CTe-
OCHOBHBIE XapaKTEPUCTUKH €CTECTBECH- CTBEHHOHAYYHOI KapTHHBI MUpa JUIs
HOHAY4YHOM KapTUHBl MHpa, MECTO U peuIeHus IPaKTUYECKHX 3a/1a4 ecTe-
pOJIb 4YEeJOBEKa B INPUPOAE; HUCTOpUYE- CTBO3HAHMS. 3HACT OCHOBHBIE XapaKTe-
CKHME aCIEeKTbl pa3BUTUSA €CTECTBO3HA- 3auTeHo PUCTHKH, OHATUHHO-KATErOpUaIbHbBIN

HUs, HamOoJiee pacnpoCTpaHEHHBIE Me-
TOAbBI UCCIICAOBAHUA B pa3HI>IX 06nacmx
€CTECTBO3HAHUS;

OK -6:

MOHSATUHHO-KAaTErOpruaIbHbIN armapar u
METOHOJIOTHIO €CTECTBO3HAHHMS, OCHOB-
HbIC JOCTH)KCHHUS COBPEMEHHOTO ecTe-
CTBO3HAHMS; OCHOBHBIE pa3lielibl ecTe-
CTBO3HAHUS, YHUBEPCAJIbHbIE 3aKOHBI
HpI/IpOI[I)I; OCHOBHBIC KOHICIIIINN COBpe-
MEHHOI'O €CTECTBO3HAHHUS, OCHOBHBIE
JIOCTHDKCHHUSI COBPEMEHHOTO €CTECTBO-
3HAHHUS,

TIK-11:

TEOPETHUYECKUE U MPAKTUIECKHUE OCHOBBI
HCCIIENOBATENILCKON IEATEIHLHOCTH B 00-
pa30BaHNH;

YMmerh

OK -3:

OOBSCHSATH OCHOBHBIEC TPUPOIHBIE U TEX-
HOTEHHBIC SIBJICHUS C TTO3UIINKA PyH/Ia-
MEHTAaJIbHBIX €CTECTBEHHOHAYYHBIX 3a-
KOHOB; IPUMEHSATHh €CTECTBEHHOHAYYHBIC
3HaHUS B y4eOHOI U TPOo(heCCUOHATBLHOM
eI TCIILHOCTH;

OK -6:

OTJIMYaTh HayKy OT NICEBJAOHAYKH; IPHU-
MEHATh €CTECTBEHHOHAYYHBIE 3HAHUS
JU1s1 OOBSICHEHHSI MaTepUATTbHBIX 00BEK-
TOB U SIBJICHUH OKPY’KAOIIEH Cpesbl
TIK-11:

HCII0JIb30BaTh CHUCTEMATU3UPOBAHHbBIC
TEOPETUYECKUE U MPAKTUYECKUE 3HAHUS

anmnapar 1 METOAOJIOIMI0 €CTECTBO3HA-
Hus. Mcnonb3yer (pyHIaMeHTalbHbIE
YHHUBEPCAIbHBIE 3aKOHBI [l PELICHHUS
3a/1a4 110 BCEM OCHOBHBIM paszeiiaM
€CTECTBO3HAHUA. AHaAIU3UPYET HOJY-
YEHHBIM B XOJ€ pEUICHUs 3a]1a4u pe-
3ynbTaT JJIs HIOHMMAaHUS U OLIEHUBA-
HUS IPUPOJHBIX SBJICHUMN.

2) [IpumeHseT moay4eHHbIE TEOPETH-
YEeCKHUE U MPAKTUYECKUE 3HAHUS JITIS
pelieHust MPaKTUYECKHUX 3a]1a4 ecTe-
CTBO3HAaHUS. BO3MOXHBI 1BE- TpH He-
TOYHOCTH B OIIPEACTICHUAX MOHSATHIHO-
KaTeropuajibHOTO arapara, KOTOpble
HE ABJIAIOTCSA CJICACTBUEM HE3HAHUA
WIM HEMOHMMAaHUS OCHOBHBIX (hyHJa-
MCHTAJIBHBIX 3aKOHOB U HC MPCIIAT-
CTBYIOT PEIICHUIO 3a/1a4 IO OCHOBHBIM
pasznenaMm €CTECTBO3HAHMs. AHAIU3U-
pYET MOJTYYEHHBIH B XOJ€E pelIeHUs
3ala4yu pe3yjbTaT IJId IOHUMAaHUA U
OLICHUBAHUsI IPUPOJIHBIX SBJICHUI ca-
MOCTOSITEIHLHO WM € TIOJICKa3KOi mpe-
nojaBaTensl.

3) IIpuMeHseT nosy4YeHHbIE TEOPETH-
YEeCKUE U MPAKTUUECKUE 3HAHUS JIIsS
pelIeHNs TPaKTUYECKUX 3a]a4 ecTe-
CTBO3HAHUS, HO JIONyCKAeT Oosiee TpEX
HE/I0YETOB MJIM OIMOOK B OCHOBHBIX
XapaKTepUCTHKaX U (WJIK) B MOHATHIH-
HO-KaTeropuajabHOM anmnapare 1 ecre-
cTBO3HaHus. Mcnonb3yer pyHaaMeH-
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JUIS IOCTAHOBKU U PEIIEHUS UCCIIeI0BA-
TEJICKUX 3a/1a4 B 00J1aCTH 00pa30BaHuUs;

Baanern

OK -3:

HaBBIKAMHM HCIIOJb30BAaHHUS OCHOBHBIX
eCTeCTBeHHOHay‘-IHBIX 3aKOHOB U HpI/IH-
IIMIIOB B BAXKHEHUIIINX MTPAKTUYECKHUX
HpI/IJ'IO)I(eHI/IHX; HaBBbIKaAMHU HpI/IMeHeHI/IH
OCHOBHBIX METOJIOB €CTECTBEHHOHAYY-
HOIr'o aHaJin3a aJiid IOHUMaHUusS U OLICHU-
BaHMSI IPUPOJIHBIX SIBJICHUH.

OK -6:

HaBBIKAMH €CTECTBEHHOHAYYHOTO 00b-
SAICHCHHSL KapTI/IHBI MI/Ipa, OCHOBHBIM I10-
HATUHHBIM aIlliapaToM €CTECTBEHHBIX
HayK; HaBbIKAaMH TMOKCKa, cOopa, CUCTe-
MaTH3aIii ¥ UCTI0Jb30BaHus HH(pOpMa-
UM 0 €CTECTBEHHOHAYYHOW KapTHUHE
Mupa.

TIK-11:

HaBBIKAMH MIPUMEHEHHS TCOPETUUCCKUX
n HpaKTI/I‘IGCKI/IX 3HaHI/II\/JI IJI ITIOCTAHOB-
KM M PEIICHUS UCCIICI0BATEIbCKUX 3a1a4
B 00J1acT 00pa3oBaHUsI.

He 3auTeno

TaJbHbIC YHUBEPCAIbHBIC 3aKOHBI JJIs
peuieHuss 3a1ad 10 BCEM OCHOBHBIM
paszenaM eCTECTBO3HAHMS U aHAJIU3U-
pPYeT IOJIYyYEHHBI B XOJ€E peLIeHUs
3a1a4d pe3yJbTaT Ul HIOHUMAaHUA U
OLICHUBAHHUs IPUPOJIHBIX SBJICHUN cCa-
MOCTOSITEJIBHO WX C OJHOW WM JBYMsI
IIOJICKa3KaMH IIPENoAaBaTels.

1) He MoeT NpuMEHUTh T0JIy4EHHbIE
TEOPETUYECKHUE U MPAKTUUECKUE 3Ha-
HUSl €CTECTBEHHOHAYYHOU KapTUHBI
MHpa Ul PeLICHUs IPAKTUYECKUX 3a-
Jau ecrecTBo3HaHus. He 3HaeT ocHOB-
HbI€ XapaKTEPUCTUKHU, IOHSATUHHO-
KaTeropuaJIbHbIN anmnapar U MeToJ10J10-
T'MIO €CTECTBO3HAHMSI, & TAK)KE OCHOB-
HbIE yH/IaMEHTaJIbHbIE YHHUBEpPCAIIb-
HbI€ 3aKOHBI [10 BCEM OCHOBHBIM pasjie-
JaM €CTECTBO3HAHUS.

2)KonTposnpHast paboTa He perieHa.
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[Iporpamma cocTaBieHa B COOTBETCTBUH C (hefepalbHBIM T'OCYAapCTBEHHBIM 00pa30BaTeIIb-
HBIM CTaHIAapTOM BBICIIET0 00pa30BaHus 1Mo HarpasieHHo moaArotoBku 44.03.01 «Ileparornueckoe
obpazoBanue» oT «04» nexabps 2015 r. Ne 1425

st Hadopa 2016 roaa u yae6HbM manom ®I'BOY BO «bpl'Y» amns 3a0uHoii popmbl 00Y-
yeHus oT «06» uroHs 2016 r. Ne 429, nns 3aouHoi (ycKOpeHHOM) hopMbl 00yueHus ot «06» HIOHS
2016 1. Ne 429;

st Haoopa 2017 roaa u yueousiM uranoM ®I'BOY BO «bpl'VY» nist 3aounoii ¢popMbl 00y-
gyerust oT «06» mapta 2017 r. Ne 125, myst 3a09H0i#i (YckopeHHO#) GopMmbl 00yueHus ot «04» ampe-
a5 2017 1. Ne 203.

IIporpammy cocraBuiI:

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

Pabouas mporpamma paccMoTpeHa U yTBEpKAeHa Ha 3acefanuu kapeapst Mud

OT « » 20 r., nporokoa Ne

W.o. 3aBenyromero kadeapoit Mud Mensenesa O.U.
COT'JIACOBAHO:

3asenytomiuii 6a3oBoil kadeapoit UITull Kynpsmos B.B.
Jupextop Oubnuorexu Cotnuk T.®.

Pabouas nporpamma oj00peHa METOIMYECKON KOMHUCCHEN €CTECTBEHHOHAYYHOTrO (paKysibTeTa

OT « » 20 I., TPOTOKOI No

[Tpencenarens meroauueckoi komuccuu EH ¢dakynbrera Bapnansa M.A.
COT'JTACOBAHO:

HavanpHuk

y4e0HO-METOINYECKOTO YIIPABIICHUS Hexesen I'.I1.

Peructpanmonssiit Ne
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