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1. IEPEYEHDb 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 COOTBETCTBHU C KOMIICTCHIMAMUA 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'O0 €CTECTBO3Ha-
HUs1, GOPMUPOBAHUE HAYIHOT'O MUPOBO33PEHHUS.

3aga4yu AUCHHUILIMHBI

3anadyeil U3y4eHUs IUCLUUIUIMHBI SIBIISIETCSA:
— (hopMupOBaHME HABBIKOB BJIaJICHUs] OCHOBHBIMU IIPUEMaMM U METOJAMU PELICHMs MPHUKIAIHBIX
npo0Jem;
— (hopMupOBaHNE HABBIKOB IPOBEIEHUS HAYYHBIX HCCIIEOBAaHUM, 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 MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSA
KOMIIeTEeHIIUH KOMIIeTeHIHii 10 AUCHUIIHHE
1 2 3
OK-3 CIIOCOOHOCTBIO HCIOJIb- | 3HATh:

30BaTh €CTECTBEHHOHA- | OCHOBHBIE XapaKTEPUCTUKN €CTECTBEHHOHAYYHOU Kap-
y4HbIE M MaTeMaTH4de- | THHBl MUPA, MECTO U POJIb YEJIOBEKAa B IPUPOJIE; 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-
JICHUS C MO3UIMH (pyHIaMEeHTaIbHBIX €CTECTBEHHOHA-
YUHBIX 3aKOHOB; IPUMEHSATh €CTECTBEHHOHAYYHBIE
3HaHUS B y4eOHOH U MpodecCHOHATBHOMN 1eATENIbHO-
CTH,

BJIAJETh:

HaBbIKaMU MCIOJIb30BaHUSI OCHOBHBIX €CTECTBEHHOHA-
YUHBIX 3aKOHOB U IIPUHIUIIOB B BAJKHEHIINX NIPAKTH-
YeCKUX MPHIOKEHUSIX; HaBbIKaMH IPUMEHEHUS! OCHOB-
HBIX METOJIOB €CTECTBEHHOHAYYHOT'O aHalIn3a JUIs M0-
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-
CTBEHHOHAYyUHbIE 3HAHUS JIJIs1 OOBSICHEHHS] MaTepHallb-
HBIX O0BEKTOB U SIBJICHUH OKpYXaroIlei cpeibl




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-
CTBEHHOHAYYHOUN KApTHUHE MUPA.

ITIK-11

I'0TOBHOCTH HCIIONIB30-
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 00pa30BaHusI.

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 nucuumiauHbl «KOHLENIIMM COBPEMEHHOIO €CTECTBO3HAHHWS» 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 TUCHUILIMH Kak: «Punocodusy, «be3onacHocTh KuU3HeAeATENbHOCTHY, «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. Pacnpeneiienne 00bemMa AUCHUILIMHBI 0 (popMaM 00ydeHust

Tpyooemkocmo oucyuniunsl ¢ uacax
Kypcosasn
3 § 3 3 padoma Buo
3 s g § oS (npoexm), npome-
Dopma & & é 3 S KoOH- sncymou-
o0yuenusn S § 3 5 E mponvnan HOUl am-
S S
§~ S §~ < §~ g § s paboma, | mecmayuu
o S S S : S 9 S § pegepam,
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
3aouHan (ycko- B B 3 3 3 3 B B B
peHHoe o0yJeHue)
O4Ho-3204Has - | - — - - - - - -




3.2. PacnipeesieHue 00beMa TUCHMILIMHBI 0 BUAaM Y4eOHbIX 3aHITHI U TPYI0eMKOCTH

— 3a04Has (popMa 00ydeHH:

Tpyooem- “m”:;:;gﬁ”’zz”:i‘z’(' Pacnpedenenue
Buo yueonuvix 3anamuii Kocmb . ’ no cemecmpanm, Hac
HOIl, UHHOBAYUOH-
(uac) .
Hoil (hopmax (uac) 1
1 2 3 4
|. KontakTHasi pa6oTa 00y4alomuxcsi ¢ npe-

nojaBareyeM (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)

[ToAroToBKa K MPaKTHYCCKUM 3aHATHSIM 34 - 34
[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

4. COAEP)KAHUE JUCUUMIIJINHbI

4.1. Pacnpenenenue pa3aejioB JTMCHUIJIMHBI 10 BUIAM Y4eOHbIX 3aHATHI

— 1711 32049HOIi (pOpMBI 00yUeHMS:

Ne Buowt yueonwvix 3anamuil, 6xkiouan
pas- camocmosamesnbHyio paoomy ooy-
dena Haumenosanue Tpyoo- | uarowuxca u mpyooemxKocmsp (uac)
u me- pasoena u eMKOCHlb, |  yyeOHble 3aHAMUA camocmon-
me- mema OucCyuUnIUHb (uac.) Hpaxmuve- mensHasn
Mbl JIeKyuu cKue 3ams- paboma 00y-

mus uarouwguxcs
1 2 3 4 5 7
1 JBOJIIOLNS HAYYHOT0 METOAA U 20 05 1 18,5
KCE
1.1 | HayussIil MeTO1 TO3HAHUA 3,3 0,1 0,2 3
1.2 | EcTecTBO3HAHUE U €r0 POJIb B KYJIBTYpe 2 - - 2
1.3 | Druka HayuyHbIX HcchenoBanuii. [lces- 22 0.1 0.1 2
JOHAYKa

1.4 | dopmMupoBaHHe HAYIHBIX TPOTPaAMM
(MaTemaTH4ecKkas, aTOMUCTHUYECKas, 2,2 - 0,2 2
KOHTHHYaJIbHasl)

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

1.6 | PasButHe nmpecTaBICHHIA O MATEPUHU 2,2 0,1 0,1 2

1.7 iilliIBI/ITI/Ie MPEACTABICHUM O JBUKE- 21 B 0.1 2




1.8

Passurtue npeacraBieHuil 0 B3auMo-

o 3,7 0,1 0,1 3,5
JCHCTBUN
2. IIpocTpancTBO, BpeMsi CHMMETPHS 21 0,5 1 19,5
2.1 I1 WHIUIIBI CUMMCTPHH, 3aKOHBI COXpa-
- P P 4,85 0,1 0.25 4,5
2.2 | DBouroOIHMs MPEACTABICHUAN O TPOCTPaH-
CTBE U BpeMeII){I/I Poep 5,35 0.1 0.25 S
2.3 CneuuanbHas TEOpUsi OTHOCUTENb-
HOCTH 5,35 0,1 0.25 5
2.4 | O0Omas Teopust OTHOCUTEIHLHOCTH 5,45 0,2 0.25 5
3. CTpyKTYpHBbIE OBHHU U CUCTEMHas1
oprpgnmyal:mﬂ MyapTepn 21 1,5 1,5 18
3.1 | Mukpo-, MakKpo, MeraMupsbI 2,2 0,1 0,1 2
3.2 | B3anMOCBSI3b CTPYKTYPHBIX YPOBHELH
OpraHu3aluu Mal?(;pnyp P 2,4 0.2 0.2 2
3.3 | Opranusanus MaTepun Ha (PU3NIECKOM
S pun Ha § 3,4 0,2 0,2 3
3.4 | IIpoueccel Ha (PU3UIECKOM YPOBHE 24 02 02 5
OpraHu3alu MaTepUuu ’ ' ’
3.5 | Opranuzanusi MaTepuud Ha XHUMHYC- 24 0.2 0.2 5
CKOM YpOBHE ’ ' ’
3.6 | [Ipomecchl Ha XMMHYECKOM YpPOBHE 24 02 02 2
OpraHu3alu MaTepUuu ’ ' ’
3.7 | Ocobennoctu OHOJIOrHYECKOTO 24 0.2 0.2 5
YPOBHS OPraHU3ALNHA MAaTEPUN ’ ' ’
3.8 | MonekyssipHbIe OCHOBBI )KU3HU 3,4 0,2 0,2 3
4. | Iopsaaok U OecnopsI0K B MpUPoO/Ie 21 - 1 20
4.1 | MexaHUYeCKUI TeTepPMHUHHU3M. Xa0-
THYECKOE ITOBEICHAE TUHAMUUECKUX 3,25 - 0,25 3
CHCTEM.
4.2 | JInHAMHUYECKUE U CTATUCTHICCKHEC 395 3 0.25 3
TEOPUH ' '
4.3 | KopmmyckyasipHO-BOJIHOBOW JTyallu3M. 395 3 0.25 3
CooTHOIIEHNS] HEONPeAENEHHOCTEN ' '
4.4 | TIpuHOUI JOTOJIHUTEILHOCTH 3,25 — 0,25 3
4.5 | [IpyHUIMT BO3pacTaHus SHTPOIHH 4 — - 4
4.6 | 3aKOHOMEPHOCTH CaMOOPTaHHU3AINN 4 — - 4
5. IBOJIIOIMOHHOE ECTECTBO3HAHUE 21 15 15 18
5.1 | Kocmomorust 3,5 0,25 0,25 3
5.2 | Kocmoronus. I'eonornueckast 5Bo-
[ 3,5 0,25 0,25 3
5.3 | [IpoucxoxaeHue Ku3Hu 3,5 0,25 0,25 3
5.4 | Bruosornueckuii 3BOJIFONMOHN3M 3,5 0,25 0,25 3
55 Ucropus xu3Hu Ha 3emiie U METObI 3.5 0,25 0,25 3
HCCIICAOBAHUS DBOIIOIUN
5.6 | 'eHeTHKA U 3BOIIOLAS 3,5 0,25 0,25 3
HUTOI'O 104 4 6 94




4.2. Cogepxxanne TUCUMILVIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jejiaM U TeMaM

Pazgen 1. DBOJIIOINAS HAYYHOI'O METOJA U ECTECTBEHHOHAYYHOM
KAPTUHBI MUPA

Tema 1.1. Hayunblii meToj
Jleknus

CoNoO~WNE

Hayunb1ii MeTO1 TO3HAHUS.

YpoBHM HAy4YHOTO O3HAHUS.

['unoresa. TpeboBaHUS K HAYYHBIM THIIOTE3aM.

Hayunas teopus. Kpureprun HayqHOro 1no3HaHusl.

MeTo/1bl Hay4HOTO TTO3HAHUA.

CBolicTBa HAyYHOI'O 3HAHHUS.

[Tpuntumner: Bepudukanmu, GpaibcuduKami, COOTBETCTBUS.
DyHKIUN HAYKU.

CooTHolIeHne a0COJIOTHON U OTHOCUTEILHOM HMCTHH.

Tema 1.2. EcTrecTBO3HAHUE U €0 POJIb B KYJIbTYpe
Jlekuus

arONE

o

EcrecTBO3HAaHNME — COBOKYIIHOCTB HayK O IIPUPO/IE.

EctecTtBeHHble HayKu: (hU3UKA, XUMUSI, OUOJIOTHSI, T€OJIOTHs, ACTPOHOMHUS, SKOJIOTHUSI.
JuddepeHnmanys 1 MHTETpanus Hayk.

MaremMaTurKa Kak si3bIK €CTeCTBO3HAHUSI.

['ymanuTapHbie HAYKU: GUITOCO(US, HCTOPHUS, PUIOIOTHS, KYIbTYPOJIOTHS, TIPABOBE/IC-
HUe, earoruka.

HctopruyHOCTh 3HAHUS.

EcTecTBeHHOHay4Has U ryMaHUTapHas KyJbTypa. B3auMocBsI3b MEX1y HUMMU.

Tema 1.3. DTuka Hay4HbIX ucceaoBanmii. [IceBaonayka

Jleknus
1. Druyeckue NPUHLMITEI HAYYHBIX UCCIIETOBAHHM.
2. TlceBmonayka. OTnMYUTEIbHBIE IPU3HAKH TICEBIOHAYKH.
3. buostuka.
Tema 1.4.opMupoBaHMe HAYYHBIX NPOrpaMM (MaTeMaTH4YecKasi, ATOMUCTHYECKAS, KOH-
THHYAJIbHAA)
Jlexnus
1. Haryp¢unocodckas kapTuHa Mupa
2. OcHoBHBbIE uaen Munerckoit mkousl. [Ipobnema nepBonayana (Panec, AHaKCUMaHID,
Amnakcumen, I'epakaur).
3. Maremaruueckas nporpamma [ludaropa.
4. Dneiickas mkona: KceHoH 1 3eHOH.
5. Atomaphas rumnotesa [lemokpura.
6. Wneu u npeacrasnenus [lnarona
7. Illxona u Hay4Hasi mporpaMma ApUCTOTEIS
8. Maremaruka EBknuna.
9. Pa3BuTHE KOHTHHYAJILHOW MCCIIEIOBATEIHCKONW IPOTPAMMBI: IPHHIIHAIT OJIM3KOICHCTBHSI
U TMIOHATHE (PU3NUECKOTO OIS
10. Pa3BuTHE aTOMUCTHYECKON UCCIIETOBATEIBCKONW MPOTPAMMBL.
11. I'eouenTpuyeckas cucrema mupa KomnepHuka.
12. Pa3zButne MaTematudeckoit nporpammel (Hetoton, Makcsemut, Ditmreiin, [lpéauarep).
13. Ipunimn nansHOASHCTBUS M KOPITyCcKyibl HproTOHA.
14. ®otonbl — KBaHTHI cBeTa. [IoHATHE KBAHTOBOTO MOJISL.

Tema 1.5. EcTecTBeHHOHAY4YHbIe KAPTHHBI MUPA



Jlekuus
1. OcHoBHBIE ECTECTBEHHOHAYUYHbIE KAPTUHBI MUPA: MEXAHUYECKAsI, AIIEKTPOMarHuTHas,
KBaHTOBO-TI0JIEBAs], COBPEMEHHAs HBOJIIOLIMOHHAS.
2. Ominyne HayYHOH KapTHHBI MUpa OT HAyYHOH TEOpHUH.
3. ®yHIaMeHTallbHbIE BOIIPOCH], HA KOTOPBIE OTBEYAET HayyHasi KapTHHA MUpA.

Tema 1.6. Pa3zBuTHe npeacTaBieHUii 0 MaTepun

Jleknus

1. TlonsTue maTepum.

2. PasButue npencrasienuii o marepun. opMel MaTepuH: BELIECTBO, M0JIE, (PU3MUECKHIT Ba-

KYyM.

ITonsATHE O BEIECTBE B MEXaHUYECKOM KapTUHE MUPA.

ATtoMHO-MoJIeKyIsipHOE yueHue (pabotsl A. JIaBya3se, M B JlomoHOCOBA).

VYuenue o crpoenuu BemiecTBa (teopusi A. M. bytieposa).

CoBpeMeHHbIE UEU U IIPEICTABICHUS O CTPOSHUN BelecTBa. BelecTBo u nosne.

@yHIaMEHTAIbHBIE JIEMEHTApHbIE YaCTHULIBl. XapaKTEPUCTHKU 3JIEMEHTAPHBIX YacCTHII:

macca, 3aps, CliiH, Bpems >ku3Hu. Kinaccudukanus ieMeHTapHbIX YacTHIL.

8. Ilepenocunku (yHIaMEHTAIbHBIX B3aUMOJEHCTBHIA: ()OTOHBI, TPABUTOHBI, TIIIOOHBI, ME30-
Hbl. CIOCOOHOCTD YacTHUII K B3aUMOIIPEBPAILIEHUIO.

9. KopmyckysipHO-BOJTHOBOH JTyaTu3M.

10. IuCKpEeTHOCTh M KOHTUHYAJIHHOCTh B HEXXUBOU U KUBOW IPUPOJIE

11. Iponeccrl Ha PU3NIECKOM YPOBHE OPraHM3ALMU MAaTEPHUH: SIBICHUE PATHOAKTUBHOCTH. 3a-
KOH paauoakTuBHOro pacnana. [lepuoa nomnypacnaaa. CoctaB u3inyyeHuUs: NpU pauOaKTUB-
HOCTH.

12. OTkpeITHE ATOMHOTO SiApa, U3MEPEHUE €r0 Pa3MEPOB, MACCHI U 3apsa.

13. SInepubie peakuuu. Peakunuy cuHTE3a JIETKHX SIEP.

14. Tunsl TepMOSIEPHBIX PEAKIUil B 3B€3/1aX U ABOJIIOLIUS 3BE3]I.

No ko

Tema 1.7. Pa3zBuTHe npeacTaBJIeHUil 0 IBUKEHHH
Jlexkuua

1. ®dopmbl IBHKEHHS MaTepUH: MEXaHUUECKas, GU3NUecKasi, XUMHUIECKasi, OMOIOrnYecKas.
B3aumocBsi3b (hopM IBMKCHHS U UX HECBOJAUMOCTH JIPYT K APYTY.

2. TlonsTue cocrosHus. JIBHKeHNEe KaK M3MEHEHHUE COCTOSHHSL.

3. OCHOBHBIE XapaKTEPUCTUKHA MEXAaHHMUECKOTO JIBIDKESHUS: MaTepraibHas TOYKa, TPACKTO-
pHsi, CKOPOCTb, YCKOPEHHE, MyTh, CHJIa, UMITYJIbC T€Jla, MOMEHT UMITYJIbCa, MEXaHUY e-
cKkasi pabora.

4. 3akonsl HeroToHA.

5. Buabel u xapaKTepUCTHUKU BOJH: CKOPOCTb, JIJTMHA BOJIHBI, 4YaCTOTA.

6. CoiicTBa BONH: HHTEepEPEHIIU, AUPPAKIINS, TOISIPUIAIHSI.

Tema 1.8. PazBuTHe npeacTaBiieHUil 0 B3aUMOJAelCTBUH

Jleknua

1. ®yHnameHTalbHbIE B3aUMOJICHCTBUS: TPABUTAIMOHHOE, cllaboe, CHIIbHOE, IIEKTPOMArHuT-
HOE, CHIILHOE.

XapakTepucTuku (pyHIaMEeHTaIbHBIX B3aUMOICUCTBUH.

3-i1 3axon HeroToHa.

Cuita — KaK XapakTepuCTUKa B3aUMOJECHCTBUSA

JanpHoaeicTue. bim3koaecTBHE.

IToneBoi MeXaHU3M Nepeaadyu B3auMOIAEHCTBUI

KBaHTOBO-110JIEBOI MEXaHW3M MEPEIAYN B3aUMOICUCTBUN

Noogakown

Paznen 2. MIPOCTPAHCTBO, BPEMSI, CUMETPUS

Tema 2.1. IpUHUMIIBI CHMMETPHH, 32aKOHBI COXPAHEHUSI
Jlexnus
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[ToHsiTHE CUMMETPHUU B €CTECTBO3HAHUU. MI30TpONHOCTH MPOCTPaHCTBA.
Buael cummerpun.

WMHBapHaHTHOCTH MPOCTPAHCTBEHHO-BPEMEHHBIX MTPE0OPa30BaAHUM.
ITpocreiimune cummeTpun (ACUMMETPUH IPOCTPAHCTBA), BpEMEHH.
3akoHbl coxpanenus. Teopema Hetep.

Buasl cuMMeTpun: reoMeTpuyecKie, JMHaAMUYeCcKue, KaTuOPOBOYHBIE.
OBOJIIOLMS — KaK [[EN0YKa HAPYIIEHUH CUMMETPUHI

CuMMeTpHs U aCUMMETPHUSI JKUBOTO.

Tema 2.2. DBoOIUSA MPECTABIEHUI 0 MIPOCTPAHCTBE U BPEeMEHH

Jleknus
1. IIpoctpaHcTBO U BpeMs ApUCTOTEIIS.
2. AOGCONIIOTHOE UM OTHOCUTEIbHOE MpOocTpaHcTBO HbtoTOHA.
3. Mupogoii a3¢up. Onbitr Maiikenscona- Mopnu. IHBapHaHTHOCTh CKOPOCTH CBETA.
4. EavHCTBO NPOCTPAHCTBA U BPEMEHM KaK (DOPMBI CyLIECTBOBAHHS MAaTEpUU.
Tema 2.3. CneunanbHasi Teopusi orHocutTeasHocTH (CTO)
Jleknus
1. Ipunuun otHocuTenbHOCTH [ anumnes.
2. IlpuHIUI OTHOCUTEIBLHOCTH DHHINTEHHA.
3. THocrynatst u cnencteust CTO.
4. TIpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAJI MEKY COOBITHSIMU, €r0 HHBAPUAHTHOCTD
5. IlpuuMHHO-CIIEICTBEHHBIE CBSI3U MEXY COOBITUSMU, IPUUYMHHOCTh
6. EnuHCTBO mpoCTpaHCTBa M BPEMEHHU.
7. DKBHUBaJIEHTHOCTb MacChl U SHEPIHH.

Tema 2.4. O6mas Teopusi otHocuteabHocTu (OTO)
Jlekuus

oukrwndE

PacnpocTpanenune npuHIMIA OTHOCUTENBHOCTH HA HEMHEPLMAIbHBIE CUCTEMBI OTCUETA.
[TpyHIMII SKBUBAJIECHTHOCTU IT'PABUTALMOHHOTO MOJISI M CUJI HHEPLIUH.

Omnupuueckue nokasarenbcersa OTO.

[ToHsiTHE rPaBUTALIMOHHOTO paguyca.

I'paBUTALIMOHHBIN KOJUIATIIC.

YepHsble abIpbl

Pa3znen 3. CTPYKTYPHBIE YPOBHU U CUCTEMHAS OPTAHU3ALUA MATEPUU

Tema 3.1. Mukpo-, MaKkpo-, MeraMupblI

Jleknus

1. CrpykTypsl Meramupa: 3B€3/1bl, INIAHETHbIE CUCTEMBI, TATAKTUKH

2. Kputepun nenenust Ha MEKpoMup. MakpoMup, MeraMmup

3. IIpoctpancTBeHHbIe MaciTaObl Beenennoi

4. EnuHUIBI N3MEpPEHUs pacCTOSIHUM B MEraMHpe: aCTpOHOMUYECKas €IMHUIIA, CBETOBOM IO,
MapcekK.

5. Bpemennbie MaciitaObl BeenenHoi.

6. SIBneHus MO3BOJISIONINE OLIEHUTH BpeMs cylecTBoBaHus Beenennoit: adpdexr Homnepa, 3a-
KOH Xab01a

7. XapaKkTepUCTHKU 3BE3/: CBETUMOCTh, MOIIIHOCTh M3JIY4EHUS, Macca, PaanycC, CHEKTpallb-
HBII COCTaB U3ITyYCHUS.

8. CrekTp 27eKTPOMarHUTHBIX U3Ty4eHUH (palnOBOIHbI, HH(PPAKPACHBIH, BUAMMBIH, yIbTpa-
(buoseToBbIN AMANAa30Hbl, PEHTTEHOBCKOE U TaMMa- U3TTyYeHHE).

9. Bcenennas. Meraranaktuka. KpynnomacuirabHast ctpyktypa BeeneHHoil.

10. OgHOPOTHOCTH W U30TPOIMHOCTH BeeleHHOMH Ha OYeHb OOJBIIMX MaciiTadax.
11. CxomieHus TajJakTUK
12. KBa3zapsl.



13.
14.

15.
16.
17.
18.
19.

Mineunblii yTh — Ha1a ["anakTuka

CocraB COMHEYHOM CUCTEMBI: TUTAHEThI, CIYTHUKHU IJIAHET, aCTEPOUIbl, KOMETbI, MATHUTHBIE
T0JIs1, TIbUIEBAsI MAaTEPHsl, COJTHEUHBIM BETEP U KOCMUUYECKHE JTYUH.

ITnanersl 3emHoO# rpynnsl: Mepkypuii, Mapc, Benepa, 3emis.

[Inanerst rurantel: FOnurep, CatypH, Ypan, Ypan, Hentys.

[Tosc acreponios

W cTOUHMKY SHEPTUHU 3BE3/1: TEPMOSACPHBIA CUHTE3 U SHEPIUS TPABUTALIMOHHOIO CKATUs
[1nanerapusie TyMmaHHOCTH. ['uranTsl U cBepXxruranThl. [lynbcapsl. CBepXHOBBIEC 3BE3/IbI.

Tema 3.2. B3anMocBsI3b CTPYKTYPHBIX YPOBHEI OPraHU3alMi MaTepHu
Jleknus

1.

2.

CucremHOCTb TPUPOBI. MHOTOOOpa3ue cucteM. MepapXudHocTh IpUpPOAbI U CUCTEM. ATl-
JUTUBHOCTH. IHTErpaTUBHOCTS.

B3anMocBs3b ypoBHEH opranu3anuy MaTepun: (pU3NIecKoro, XMAMHYECKOTro, Onoornye-
CKOTO.

buosornueckuil ypoBeHb OpraHu3alui MaTepUK: KJIETOYHBIN, OpraHHbIA, TKAHEBOM, Opra-
HU3MEHHBIN, BUI0BOH, TIOMYJISIITUOHHBIN, OMOCHEPHBIA.

®Pu3n4ecKuil ypoBEeHb OpraHU3aluy MaTEPUM: KBAPKH, JICITOHBI, ICPHBIA YPOBEHb, ATOM-
HBIH, MOJIEKYJIAPHBIM, MAKPOMOJIEKYJIIPHBIN.

XHUMHUYECKUHN YPOBEHb OPraHU3aluy MaTEPUU: XUMUYECKUH JJIEMEHT, aTOM, U30TOIIbI, MO-
JIEKYJIa, BEIIECTBO, KaTAJIN3aTOPbI, IOJIUMEPBI, MOHOMEDHI.

Tema 3.3. Opranuszanus MmaTepun Ha pU3NIECKOM YPOBHE
Jlexkuust

1.

Uk wn

@yH/IaMEHTAJIbHBIE 3JIEMEHTApPHBIE YACTULIbI. XapaKTEPUCTHKU SJIEMEHTAPHBIX YaCTHIL:
Mmacca, 3aps, CIIiH, BpeMs KU3HU.

Knaccudukanus sneMeHTapHbIX YaCTHII.

[TepeHocunky GpyHIAMEHTATLHBIX B3aHMOICHCTBHIA.

CrocoOHOCTh YacTHII K B3aUMOIIPEBPAILIEHUIO.

®usnueckoe noiie. Bakyym.

Temuast matepusi. TemHast sHEprusi.

Tema 3.4. Ilponeccsl Ha GU3NYECKOM YPOBHE OPraHU3allil MAaTEePUH
Jleknus

ok wdE

SIBneHue paaiMoaKTUBHOCTH. 3aKOH paJuoakTUBHOro pacnajaa. [lepuoa nomypacnana.
OTKpbITHE ATOMHOTO sI/Ipa, U3MEPEHNE ero pa3MepoB, MACChI U 3apsijia.

S nepHble peakuuu. Pacuiemnienus sep aroMoB IO AEHCTBUEM HEUTPOHOB

MeTo1bl TOTy4YEHHS] UCKYCCTBEHHBIX PAJUOAKTUBHBIX DJIEMEHTOB.

[enenune tsokensix snep. Llennas saepHas peakuus.

Peakuuu cunTe3a nerkux saep. TUIbl TEPMOSIEPHBIX PEAKIIMI B 3B€3/1aX U SBOJIFOIUS 3BE3T

Tema 3.5. Opranuzauusi MaTepun HA XUMHUY€CKOM YPOBHE
Jlekuus

N~ WNE

XuMUs — Kak €CTECTBEHHAs! HayKa

IIpeamer xumun. Mctopus u 3Tansl CTAaHOBICHUSA XUMUU:

JloHayuHbIi1 aTan — anxuMudeckui (¢ gpeBHocTH 10 XVI B. H. 3.)

3apoKEHUE U CTAHOBJIEHNE HAYYHON XMUMHH.

Xumuueckuii aneMenT. Atom. Monekyna. Bemectso.

Ilepnonnueckas cucrema. Ilepuonuyeckuii 3akon .1, Menzeneesa.

XHWMHUYECKUE CBA3H.

OcHOBHBIE XMMHUYECKNE 3aKOHBI: 3aKOH COXPAaHEHMsI MACChl, SHEPTUH, 3aKOH IOCTOSIHCTBA
COCTaBa, KpaTHBIX OTHOIIIEHUN, 00bEMHBIX OTHOIIICHUH, ABOTAIPO.

Tema 3.6. Ilpouecchl HA XUMHYECKOM YPOBHE OPraHH3aIMU MATEPUH
Jlexnus

10
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KonnenryanbHble CUCTEMbl XUMHUU: YUEHHE O COCTaBE BelllecTBa (IepBbIi yPOBEHb XUMUY E-
ckoro 3HaHus1). KoHuenuus xuMuyeckoro snemMeHTa. KoHuenus XuMu4ecKux COeIMHEHUM.
CrtpykrypHast XuMusi (BTOpOH ypOBEHb XUMUYECKOTO 3HAHMUS),

VYyeHue o XMUMHUUYECKHX TMPOIIECCaX - TPETUM YPOBEHb XMMHUECKOTO 3HAHUS.

DOBOJIOUOHHAA XUMUS — 4-if ypOBEHb XUMUYECKOTO 3HAHUS.

[lepcniekTUBBI pa3BUTHUS XUMUHU.

Tema 3.7. OcobeHHOCTH OM010TMYECKOr0 YPOBHS OPraHU3alMU MaTepuu

Jleknus
1. Ilepuon cucremaruxu. Harypanucruueckas Ouoaorus.
2. CucreMHOCTb X)UBOT0. Mepapxuueckasi opraHu3alus *KHUBOro: KIeTka — €IMHULIA )KUBOTO.
3. Cucremaruka K. JIunues.
4. Vepapxudeckasi OpraHU3aIys >KHBOTO: TOIMYJISIUS, BUJ, OMOIIEHO3, OrMoreorieHo3, ouocde-

pa.

5. Kierounslii u TKaHEBBIH YPOBHM OpraHM3aIlud pacTeHUU. XUMHUYECKUN COCTaB KHUBOTO.
OTKpPBITOCTH KUBBIX cucTeM. OOMeH BemiecTB U 3Heprun. CaMOBOCIIPOU3BEIICHHE.
6. DBOJIIOIMOHHBIN MEPUO/I. DBOJIOIMOHHAST OUOIOTHSI.
7. DsomonmonHas uzaes XK. b. Jlamapka.
8. Teopwus somoriuu Y. P. JlapBuna
9. MouekynsipHbIE OCHOBBI KU3HH.
10. 'eneruka. Mctoku cranoBiieHus reaeTuku. Padorer . MeHnens.
11. OcHOBHBIC TTOHATHS U UJIe TCHETHKH.
12. 'eneTnKa U CHHTETUYECKAsi TEOPUS SBOJIIOIIHH.
Tema 3.8. MoJsiekyasipHbIe OCHOBBI KU3HH
Jlexkuust
1. TonunenTuabl Kak MPEeAIICCTBEHHUKN OEIKOB.
2. DBenku kak BEICOKOMOJICKYJISIPHBIC COSIMHEHUS C 0COOBIM KOMIUIEKCOM CBOMCTB
3. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB
4. YpoBHU OpraHu3anuu 0EIKOBON MOJIEKYJIbI
5. ®ynkuuu 6enkoB. JIunuasl U X GyHKIUU. YTIEBOBI U UX (PyHKIUN
6. Hyxmeoruas — MmoHoMepsl HykienHOBBIX kucioT: JJHK, PHK
7. A30THCTBIE OCHOBAaHUS — a[ICHUH, TyaHUH, [IATO3UH, TAMHH, YpaIiI
8. Kommnemenrtaprocts neneii JIHK — ocHOBa BakHeHIMX QyHKIMIA: XpaHEHHE U TIepeadn

10.

HacJIe/ICTBEHHON MH(popMaIuu

DyHKIHUH HYKJIEUHOBBIX KUCJIOT U IPOLECCH! PEYIUIMKALUN, TPAaHCKpUnuuu. TpaHcasannu
I'enetnyeckuit koa. CBONCTBA F€HETUYECKOTO KOJA: TPUIUIETHOCTb, BEIPOKIEHHOCTD, OJTHO-
3HAYHOCTb, YHUBEPCAIBHOCTh, OTCYTCTBUE 3HAKOB IPENMHAHUS MEXIY TPUILIETAMU

Paznen 4. TIOPAJIOK U BECIIOPAAOK B ITIPUPOJIE

Tema 4.1. MexaHuveckui JeTepMUHU3M. Xa0THUYECKOE NMOBeJeHUEe MEXaHUYECKHX CHCTEM
Jlekuus

NoabkowhE

© ™

10.

[Topsimox 1 OecopsI0K B IPUPOJIE.
Mexanunueckuii nerepmuau3M. Jlamnacoa GopMyInpoBKa MEXaHUUECKOTO JETEPMUHU3MA
Tpaektopus. CocTosiHrEe MEXaHU4YECKOH cucTteMbl. HauanbHOE cocTogIHUE.
JuHamuueckas cucrema.
[TorpemnocTu n3MepeHus: PU3NYECKUX BETUUHH.
VYcToiiunBoE U HEYCTONYMBOE ABUKECHHUE.
Junamuueckuii xaoc. IIpumepsl cucteM ¢ TMHAMHUYECKHMM XaOCOM: IUIAHETHBIE CHUCTEMBI,
1orojia ¥ KJIMMart, TypOyIeHTHOCTh, (POHIOBBIE PHIHKH.
3aKOHBI TEPMOJIMHAMUKH.
[TpuHIMI BO3pacTaHMs SHTPONUU. DHTPOIHUS Kak u3MepseMas (pu3ndeckas BEJIWYMHA, KaK
buznyecKuit THAWKATOP HAIlPaBJICHUS BPEMEHH.
OTtnuune xaoca oT 6ecropska.
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Tema 4.2. JluHaMuyecKHe U CTATHCTHYECKUE TEOPHH
Jlekuus

1.
2.
3.

JluHamMnueckue U CTaTUCTUYECKUE TEOPUH.

BepostHocTh. CityyaiiHocTb. CTaTUCTHYECKOE ONUCAHUE COCTOSIHUS. DIIyKTyarus.
KBanToBo-mMexanuyeckoe cocrosHue. BomHoBas ¢yHkmms. CTaTUCTUYECKHH XapakTep
KBaHTOBOT'O ONMCAHUS IPUPOBI.

OynnamenTanbHas Teopust. [IpuMeps! GyHIaMEHTANbHBIX TUHAMUYECKUX TEOPHA: MEXaHH-
Ka, JIEKTPOJIMHAMHKA, TEPMOJUHAMUKA, TEOPUSI OTHOCUTEIBHOCTH, 3BOIIOLUOHHAS TEOPUs
Jlamapka, Teopusi XMMHUYECKOTO CTPOECHHS.

[Tpumepsl pyHAAMEHTAIBHBIX CTATUCTUYECKUX TEOPHIl: MOJEKYISIPHO-KMHETUYECKasi TE€O-
pHsi, KBAHTOBAsi MEXaHUKA, 3BOJIIOLMOHHAsA Teopus JlapBuHa. MonekysspHas FeHeTHKa.
[IpuHIUIT COOTBETCTBUSA: CTATUCTUYECKUE U JUHAMUYECKUE TEOpUH. JIMHAMUYEeCKUE TEOpUH
KaK MPHUOJIMKEHUE U YIIPOILIEHHE 00JIee TOYHBIX CTATUCTHYECKUX TEOPUH.

Tema 4.3. KopnyckyJsipHO-BoTHOBOM Ayaan3M. CooTHoOIIeHHe HeolpeaeJeHHOCTeH
Jleknus

agrwdE

6.

BonHoBbIe cBolicTBa cBeTa: HHTEphEpPEeHIINS, AUPPAKIIHSL, TOIIPU3AIHSL.

Kopmyckyisipasie cBoiicTBa cBeta: (poTodrhdexr.

KopmyckynsapHo-BOTHOBOH Ayalin3M Kak o0liee CBOMCTBO MaTEPHH.

BoxHoBEIe cBOlicTBa yacThil. Judpakius 371€KTPOHOB, AIEKTPOHHBI MUKPOCKOII.
CoOTHOILIEHHE HEONTPEAEIIEHHOCTEN KAK CJIEICTBHE HEBO3MOKHOCTH HE BO3MYIIAIOIINUX U3-
MEpEHUH.

CooTHoIIeHHE HEOTIPeeIEHHOCTE! KaK pe3ylibTaT KBAHTOBBIX (IyKTyaluit

Tema 4.4. IIpyHIHN TOMOJTHUTEIbHOCTH
Jleknus

1.
2.
3.

e

KopryckysipHO-BOJTHOBO¥ JTyaii3M MaTEpHHU.

HpI/IHLII/IH JOIIOJTHUTCIBHOCTHU B KBAaHTOBOU MEXaHHUKE.

M3mepeHue B KBAHTOBOW MEXaHUKE KaK pe3yJIbTaT B3aMMO/ICHCTBHSI MUKPOOOBEKTOB C MaK-
ponpudopom

HeotnenumocTs Habm0gaTENS OT HAOMI01a€MOTO 00BEKTa

HpI/IHHI/IH JAOINOJHUTCIBHOCTHU B IIMPOKOM CMBICJIC KaK HGO6XO}II/IMOCTI) HECOBMECTHUMBIX,
HO B3aUMO/IOTIOTHSIONINX TOYEK 3pEHUS TSl TOJTHOTO MOHUMAaHUS IIPeIMeTa WK Mpolecca.

Tema 4.5. TIpuHUUII BO3pACTAHMA IHTPONIMHI
Jleknus

ok wdpE

8.
9.

10.
11.
12.

13.

3aKOHBI TEPMOJIUHAMUKH.

[TepBblii 3aKOH TEPMOAMHAMUKH — 3aKOH COXPAHEHUS SHEPTHH MPH €€ MPEeBPALCHUIX
3aMKHyTas (M30JMpPOBaHHAs) CUCTEMA U HE3aMKHYTasl, OTKpBITasi CUCTEMa
TepMoanHaMHYECKOE PaBHOBECHE

Ourtponus. [TpuHINI BOo3pacTaHus SHTPONUH.

Bropoii 3akoH TepMOAMHAMUKH KaK MPUHLUIT BO3PACTAHUS SHTPOIUH B 3aMKHYTBIX CHUCTeE-
Max

OHTpomnus Kak usmepsemas pusndeckasi BeTMUMHA, KaK PU3NUECKUI MHIUKATOp HamlpaBie-
HUS BPEMEHH.

OO6paTtuMmble 1 HEOOPATUMBbIE TPOLIECCHI

DOHTponus Kak u3MepsieMas pu3ndeckas BeIMYNHA — IPUBEICHHAs! TEIUI0Ta

W3MeHeHre S3HTPONHHU TeJ MPHU TETJI000MEHE MEXIy HUMHU.

BricokokauecTBeHHbIE (POPMBI SHEPTHH: MEXaHUYECKas!, dJIEKTpUUecKas
HuzkokauecTBeHHBIE (hOPMBI SHEPTUU: TerioTa. [loHMKeHe KauecTBa TEMIOBOM SHEPTUH C
IIOHM)KEHUEM TEMIIEPATYpPhl

Bropoii 3akoH TepMoiMHAMUKa Kak MPUHIUI HEN30€KHOr0 MOHMKEHUSI KaueCTBa SHEPTU U
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14.
15.
16.

17.
18.

DHTpoOMHUs Kak Mepa MOJIeKyJIsspHoro 6ecriopsaka. CTaTucTUyecKas Ipupojia BTOpOro Haya-
J1a TEPMOJUHAMUKHU

Bropoii 3akoH TepMoIMHAMUKA KaK MPUHIUI HApaCTaHUsI OeCTIOpsAAKa U pa3pyLIeHUs
CTPYKTYp. DHTPONUS Kak Mepa OTCYTCTBUS HH(POPMAITUU

OCHOBHOH NapajiOKC 3BOJIIOIIMOHHONW KapTHUHBI MUpa

3aKOHOMEPHOCTD HBOJIIOIMH HA (JOHE BCEOOIIETO POCTa SHTPOIINH.

DHTPOIHUS OTKPHITONW CUCTEMBI: IPOU3BOJCTBO SHTPOIHH B CUCTEME, BXOASIIUN U BBIXO/S-
LIM{A TOTOKH SHTPOINHU

19. TepmoauHaMuKa >KU3HH: TOObIBAaHUE YIOPSAOYCHHOCTH U3 OKPY’KaIOLIEeH cpebl
20. TepmoauHaMuKa 3eMJIsl KaK OTKPBITOW CHCTEMBI
Tema 4.6. 3aKOHOMEPHOCTH CAMOOPTraHU3ALUHU
Jleknus
1. CuHnepreruka - TEOpHUsi CaMOOPTaHU3ALIUH.
2. Camoopranu3zanus (B IpUPOJHBIX U COIMABHBIX cucTeMax). [Ipumepnl
3. HepaBHoBecHas cucrema.
4. Tlorokwu (BeliecTBa, SHEPTUHU, 3apsia U T.JI.) B HEPAaBHOBECHBIX CUCTEMAaX.
5. Heo0xoauMmele ycioBusi caMOOpPraHU3aIMK: HEPAaBHOBECHOCTh U HEJTMHEHHOCTb.
6. VYmnpasmsromuii napametp. [Toporoelit xapaktep (BHE3aIIHOCTh) CAMOOPTaHU3ALIUY.
7. Touka Ou¢ypKauy Kak MOMEHT KpH3HCa, TIOTepH YCTOHYMBOCTU. PocT durykTyarmii
BOJIM3U TOUKHU OudypKauu (TeOpeTHIECKOe MOJI0KEHUE U IIPUMEPBI).
8. Crabunmu3anus QiaykTyarui 3a TOUKor oudypkanuu (IOPSI0K U3 Xaoca).
9. CunxpoHM3alMs YaCTeH CUCTEMBI B PE3yJIbTaTe CaMOOPTaHU3AIIIH .

10. HeBO3MO>XHOCTb TOYHOT'O MPOTHO3a OYAYIIEro 3a TOUKOW OudypKaruu.

11. IToHmxeHue 3HTPONMU CUCTEMBI IPU camoopranu3anuu. [Tosbienue sHTponuu
OKpY’KaloIel Cpeabl MPU CaMOOPTaHU3AIHH.

12. Tuccunanus (paccesHue) SHEPTUU B HEpaBHOBECHOM cucTeMe. JluccunaTuBHas CTpyK-
Typa. KOHKypeHIIHs AUCCUTIAaTUBHBIX CTPYKTYP.

13. YHuBepcanbHbIH 3BONIOLMOHNU3M KaK Hay4yHas IpOrpaMMa COBPEMEHHOCTH, €ro LEIH.

14. [IpyHIMNIBI YHUBEPCATIBHOTO 3BOJIIOLMOHU3MA:

- BCE CYIIECTBYET B pa3BUTHUH;

- 00BEKTHBHOCTH U TIO3HABAEMOCThH MPOIIECCOB CAMOOPTaHU3aINH;

- 3aKOHBI IPUPOBI KaK MPUHIMIIEI 0TOOpA IOMYCTUMBIX COCTOSIHUI 13 BCEX MBICIMMBIX;

- (yHIameHTanbHas M HEYCTPaHUMAs POJIb CIYYaHOCTH U HEOTPEAETICHHOCTH;

- pa3BUTHE KaK 4epe0BaHHE MEJJICHHBIX KOJTUYECTBEHHBIX U OBICTPHIX KaUeCTBEHHBIX
n3MeHeHul (Oudypkanuii);

- HempeacKa3yeMOCTh ITyTH BbIX0/1a U3 TOUKH OM(ypKanuu (Mpouuioe BIUsIeT Ha
Oynyiiee, HO HE OMPEENSIET €T0);

- YCTOMYMBOCTH M HAJEKHOCTh MPUPOIHBIX CUCTEM KaK Pe3yJabTaT UX MOCTOSIHHOTO
OOHOBJICHUS;

- KODBOJIOLMS Pa3BUBAIOIIEHCS CUCTEMBI U OKpPY’KaloLIeH cpesibl

Pazgea 5. KOCMOJIOI'Uus

Tema 5.1. Kocmosiorus
Jlexkuus

agbrwbnE

KocMonorus - Hayka 0 CTpOEHUH U 3BOJIIOLIMH BeeneHHoi.
OaHOPOIHOCTH M U30TPOMTHOCTH BeeneHHoi B 6ombImmx MacmTadax.
XUMHUYECKUI cOCTaB BCEIIEHHOM - TaHHBIE CIEKTPAIIBHOTO aHAJIN3A.
Mopenu 6eCKOHEYHOW B MPOCTPAHCTBE CTallMOHApHON BeeneHHoi.
DddexTsr 00111eH TEOPHH OTHOCUTEIBHOCTH:

HCKPUBJICHHE MMPOCTPAHCTBA BOJIM3U TAKEIBIX Macc,
CYILIECTBOBAHUE «UEPHBIX ABIPY,

TPaBUTAIMOHHBIC BOJTHBI.

Junamuueckast Mmozienb cucteMbl @puamana.
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o

10.
11.
12.
13.

14.
15.

16.
17.
18.

OO6Hapy’xeHne KpacCHOTO CMEIICHUS JTMHHUM B CIIEKTpaxX JaJeKUX rajlakTHK, YTO C IIOMOILBIO
saddekra Jlomnepa o3HadaeT «pa3zderaHue raJaKTUK.

Pacmupenue Beenennoit u 3akon Xa06ma.

Kocmonornyeckas moaens HectaluoHapHoi Beenennoii DliHmreliHa-OpuimMana.
Paznuunblie cuenapun pa3Butusi BeeneHHoil.

[IpobGnema usmepenust cpeaHeit mioTHOCTH BeenenHoii.

Teopus bonbemoro B3peisa (I'. ['amoB).

DKcrepuMeHTabHbIE TTOATBEPKICHUS TEOPUH OOJBIIOTO B3phIBA: MPEACKa3aHUe TeMIlepa-
Typbl POHOBOTO MUKPOBOJIHOBOTO M3JIy4€HHUsI U OOHAPYKEHHE PEIMKTOBOrO OHA HU3ITyue-
HUSL.

[TpobGaema KOCMOJIOTHYECKOM TTOCTOSTHHON Xa00s1a 1 o1ieHKa Bo3pacta BeeneHHOM.
Paznuunbie snoxu Hamel BeeneHHOM: pokKaeHHE MPOCTPAHCTBA BPEMEHH, CTaaus UHIs-
[[UU, POXKICHHUE BEIIECTBA, POKICHIE N30bITKA OApUOHOB, AJIEKTpociadbiii Ppa3oBbIil mepe-
X0Jl, KBapKH U TJIFOOHBI — POXJECHHUE MPOTOHOB U HEUTPOHOB, NEPBUYHBIN HYKJIEOCUHTES,
JTOMHHHMPOBAHHE TEMHOM MaTepuH, peKoMOWHAIUs BOJIOpoAa, oOpa3zoBaHHE KpyMHOMac-
mTabHOM CTPYKTYpHl BeenenHoi.

[IpobGnema TeMHOM MaTepUH ¥ TEMHOW SHEPTUH.

Y cTon4nBOCTh BCeneHHOM U aHTPOITHBIN IIPUHIIMII.

DyHIaMEHTAJIbHbIE B3aUMOICVCTBUS U MUPOBBIE KOHCTAHTBHI.

Tema 5.2. Kocmoronus. I'eostornueckas 3BoI0nus
Jleknus

1.

2.

B©ooo~No O A

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

0.
11.

Kocmoronus - paszien acTpOHOMHH, U3y4YaroIuii IPOUCXOXKAEHUE U Pa3BUTHE KOCMUYECKUX
TE€J U UX CUCTEM.

Oproauyeckas TMIIOTE3d, MO3BOJISIONIAS BOCCTAHOBUTH UCTOPUIO OTIEIBHOIO OOBEKTa IO
HaOJII0JIEHUIO0 MHOTUX 00BEKTOB, HAXOASIIMXCS Ha Pa3HBIX 3TAIax 3BOJIIOLUH.
Pacnpenenenue 3Be37] 10 CIEKTpaM U CBETUMOCTM (nuarpamma ['epummnpynra - Paccena),
OTpa)karolllasi MOJIEb 3BOJIIOLMH 3BE3/bl B 3aBUCUMOCTH OT €€ MacChl.

CriekTpbl 3B€3/], SHEPIUs 3BE3I.

Oranbl 00pa30BaHus 3B€3/1bl. DTalbl IBOJIOLUHU 3B€3]1 IIPU Pa3HbIX Maccax.

CouHue — 3Be3/1a Hallell IJIaHETHOW cucTeMbl. Mozenb BHyTpeHHero ctpoeHus CoHia.
[{uKJIBI COTHEYHON aKTUBHOCTH, IPU3HAKU YCUJIEHHS COJTHEYHOW aKTUBHOCTH U NMTPUYUHBI.
ConHeuHoe N3IIydeHHUe, CONTHEUHBIN BETEP, COJTHEYHO-3EMHBIE CBSI3H.

Maruutsslie nosis CoaHIa U MJIaHeT.

Ouenka Bo3pacta ConHila, 3eMJIM U MJIAHET.

['unote3bl 0 mpoucxoxnaennn ConHua u muaHeT: runore3a Kanrta - Jlamnaca, rumotesa
O.I0. llImunra.

Hama nnanera 3emuis, ee popma, XUMHUYECKUI COCTAaB.

Marnutocdepa 3emin, CTpyKTypa MarHUTHOTO T10JIs1, IBUKEHUSI MAarHUTHBIX TOJFOCOB.
Bnaytpennue 0607109k 3eMITM U METO/IBI UCCIIEIOBAHMS €€ TITyOuH (ceiicMopa3Beaka).
DNEKTpUYECKOE I0JIe 3EMJIU, SJIEKTPOMarHUTHBIE BpaIllEHUs B siIpe 3€MIIM U MPOLECCH] Ha
MOBEPXHOCTHU. 3eMHasi KOpa U €€ IBOJIOLMS (TeoJorudecKast HICTOpHUs).

N3myuenne 3eMinn Kak HarpeToro Tea.

PaguoakTuBHOCTB Kak QakTop TEmaoBoro 6anaHca 3eMiH.

Bo3HUKHOBEHHE OKEAaHOB U aTMOC(EPHI.

ATtMocdepa 3emiu, ee CTPYKTypa, XUMUYECKUIN COCTaB.

[TpoxosxaeHne COTHEYHOro CBeTa uepe3 armochepy.

O30HOBBIN CJIOW U TPUYHMHBI €I0 U3MEHEHUS.

Knumar 3emiu, ompenenseMslil mporeccaMu TeriooOMeHa, BiIarooOMeHa M LUPKYISLIUN
aTMoc(hepshl.

I'mapocdepa 3emiu, BoAa U KU3HB.

BozHukHOBeHHE 61ochepbl Kak pe3ysbTaT re0IOTHYeCcKOi dBOTIOIUN 3EMIIH.
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Tema 5.3. IIpoucxo:kaenue ;Ku3Hu
Jleknus

LN wNE

[TepBuunas atmocdepa 3emin

AOUOTEHHBIN CUHTE3

[TepBuunslii OynpoH. [Ipeadouomoruueckuii oTo0p.

[Tonsitrie o Ouonornueckux memOpanax. Koarepsarsi.

I'erepoTpodsl. ABTOTpO(dBI. AHAPPOOKI. ASPOOHI.

[TpokapuoTsl. DyKapuoOTHI.

['0106m03. ['eno6MO3.

HcTopudeckrie KOHIEIIUN MPOUCXOXKICHUS KU3HU: KPEAllMOHU3M, THIIOTE3a TTAaHCTIEPMUH,

OI[HOKpaTHBIﬁ a61/10reHe3, IIOCTOSHHOC CaMO3apOKACHUE, CTAIMOHAPHOC COCTOSAHUC.

Tema 5.4. BuoJornyeckuii 3BOJIOLMOHN3M
Jleknus

CoNoO~WNE

P
= O

12.
13.
14.
15.

DBoJroIus, ee aTpuOyThl: CAaMOIIPOU3BOJILHOCTh, HEOOPATUMOCTH, HAIIPABICHHOCTD.
DBoJIIOIIMOHHAs KoHIenus Jlamapka.

JapBuHu3m.

CanbTaliuoHU3M.

CuHTreTuveckasi TeOpUs SBOJIIOIHH.

MonekyssapHasi 3BOJTIOLHS.

I'enodonn .

DieMeHTapHask SBOTIOLUOHHAS CTPYKTYpa — MOIYJISIH.

DneMEeHTapHBIH HACIEICTBEHHBIH MaTepual - reHO()OH MOMyISIUH.

. DeMeHTapHOe SBJICHUE SBOJIIONNY - U3MEHEHHE TeHO(OHIA OIS IIH.
. DeMeHTapHbIe 3BOJIIOLIMOHHbIE (DAKTOPBI: MyTAlMOHHBINA POLIECC, MOMYIISALUOHHbIE

BOJIHBI, H30JISIIUS, €CTECTBEHHBIH OTOOD.

bopn0a 3a cymiecTBoBaHHE.

®opmbl 0TOOpA: ABMKYLINHI, CTAOMIN3UPYIOIUN, TU3PYITUBHBIN.
MuxkposBomntonus. Makpo3BOIOIHS.

JuBeprenuus.

Tema 5.5. UcTopus :ku3Hu HA 3emJie M1 MEeTObI UCCJIeI0BAHNS IBOJTIOLUHU
Jleknus

1.
2.

©o~No O

10.

11.

12.

I'eonornueckue 3pel U MEPUOBL.

CBsI3b IpaHUI] MEXK/Y 9PAMU C T€OJOIMYECKUMHU U MaJI€OHTOJIOTMUECKUMHU
U3MEHEHUSIMHU.

Hexotopsie BaxxHeimume apoMopdo3bl: GOTOCHHTES, 3YKapHOThI, MHOI'OKJIETOUYHOCTb,
CKEJIeT.

OCHOBHBIE TAKCOHOMUYECKHE TPYIIIBI PACTEHUH U )KUBOTHBIX M MOCIIEI0BATEIbHOCTD
UX SBOJIFOIIMH: MOJUIFOCKH, PHIOBI, 36MHOBO/IHBIE, TPECMBIKAIOIIIUECS, ITULIBI,
MJIEKOIIMTAIOIIIE, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE, IIBETKOBBIE.

IIpokapuoTsI.

®uorenes. OHTOTeHE3.

AnanTauusi. ApoMopdos.

[TonsiTue o guope, dayne.

MeTo/p1 nccie10BaHus 3BOIIOLUH: TAJIEOHTOIOTHS (MCKONaeMble IEPEeX0IHbIE (DOPMBI,
NaJICOHTOJIOTHYECKUE PSABI, TOCIEI0BATEIbHOCTh HCKOMAEMBIX (POPM).

MeTtop!l uccienoBanusl BOJONHNH: Ororeorpadus (COMOCTaBICHHE BHIOBOTO COCTaBa ¢
UCTOpUEH TePPUTOPHIA, OCTPOBHBIE (POPMBI, PETTUKTHI).

MeTo/b! nccneqoBaHus 3BOTIOUN: MOPHOIOTHYECKUE METOIbI (YCTAaHOBJIEHUE CBSI3U
MEXy CXOJICTBOM CTPOCHHUS U POJICTBOM CpaBHUBAEMBIX (OPM, pyAUMEHTapHbIE
Oprasbl, aTaBU3MBbI).

MeToab! Hccae0BaHus BOITIOIMU: IMOPHOIOTHYECKHE METOABI (3apO/IBIIIIEBOE
CXOJICTBO, IPUHITUIT PEKAITHTYJISIIHH).
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13. MeToab! MCCIIENOBAHMS DBOJIIOLMN: T€HETHYECKHE METOIBI, METObI OMOXUMHHU K
MOJICKYJISIPHOUM OHMOJIOTUH, METOIBI MOJICTHUPOBAHUS, SKOJOTUIECKIE METO/IBI.

Tema 5.6. 'eHeTHKA M DBOJIIOIUSA

Jleknus

I'eneruka. ['en.

Annens.

XpOMOCOMBI

I'enom. I'enotun. denorur.

CBoiicTBa reHETHYECKOTO MaTepuana: TMCKPETHOCTb, HEMPEPHIBHOCTD, TUHEHHOCTD, OT-

HOCHUTEJIbHAS CTA0OUIBHOCTD.

N3menunBoCTh: HacieayeMas (reHOTUITMYECKasi, MyTallHOHHAs ).

N3menunBOCTh: HeHacaeayeMas ((heHoTurmueckas, MoaupuKauoHHas ).

MyTtareHHbie GaKTOpHI.

[Tpuunnsl mytanuii. CoiicTBa MmyTtaruid. Pojib MyTaiuii B 3BOJIIOIIMOHHOM MIPOIECCE.

10. [MonynsmoHHAs TCHETHKA.

11. l'eneTnueckre XapaKTePUCTUKH MOMYJISIUN: HACIEACTBEHHAS [€TEePOreHHOCTb.

12. l'eHeTnueckre XapakTEPUCTUKH TOMYJISIIMHA: BHYTPEHHEE I'€HETHYECKOe €IMHCTBO [ e-
HETHUYECKHE XapaKTEPUCTUKU MOMYJISAINHN: JUMHAMUYECKOE PAaBHOBECHE OTAEIIbHBIX T€HO-
THUIIOB.

agkrownE

©ooNo

4.3. JIabopaTopHbie padoThI

VYueOHBIM IIJIAHOM HeE MpEaAYCMOTPCHO

4.4. IlpakTHYecKue 3aHATHUS

Buo 3anamus e un-
mepaKmueHou
Homep pasoe- Haumenoeanue mem cemunapog / P L
Ne * Obvem AKMUueHoIl,
Ja oucyu- NPAKMUYeCKUX 3aHAmuil .
n/n (uac) UHHOGAUUOHHOIL
nJIUHbBL
popmax,
(uac)
Opranuzanys MaTepun Ha PU3NYECKOM TpeHunr B manoun
1 1. YPOBHE: pa3BUTHE NPEACTABIECHUIN O MaTe- 1 rpymnie
pUH, JBUKEHUH, B3aUMOJICCTBUH (1 gac)
2 2. [TpocTpaHcTBO, BpeMs, CHMMETPHUS 1 -
3 3. XuMuyeckast KapTHHA MUpa 0.5 -
4 3. Bbuonornyeckas kapTuHa MHUpa 0.5 -
Paz6op xonkpert-
5 4. [Topsimok u Gecriopsi/IoK B IpHpoJie 1 HBIX CUTyaluu
(1 gac)
6 5. Kocmomorust 1 KocMOroHus 1 -
7 5 HcTopus xu3HU Ha 3eMJI€ U METOABI HC- 1
' CJIEOBaHU DBOJIIOIINU
HUTOro 6 2

4.5 KoHTpO/IbHBIE MEPONIPUATHSA: KOHTPOJIbHAs padoTa

ueﬂb: KOHTpOJILHa}I pa60Ta MO3BOJIACT 3aKPCIIUTH TCOpCTI/IquKHﬁ MaTepHrall Kypca ((KOHI_ICHI_II/II/I
COBPEMEHHOT'O €CTCCTBO3HAHMS).

Cmpyxkmypa. KoatponbHas padota conepxuT 11 3amau. B koHTponpHOM paboTe HEOOXOIUMO yKa-
3aTh HOMEp BapHaHTa, 3alKCaTh yCIOBHE 3a/1auH, PEIICHHEe HEOOXOAMMO COMPOBOXKAATH MOsICHE-
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HUSAMH, B TEX ClIy4dasaX, KOrjJa 3TO BO3MOXXHO CACJIAaThb YCPTCHXK, BBIIIOJHHUTH BBIYUCIICHUA H 3alll-

CaThb OTBCT.

OcHosHnas memamuxa.

=

CoNoORWN

Mexanuka. ['paBuTaninoHHOE B3auUMOZACUCTBUE. J[BUKEHUE TUTAHET.
MonexyssipHas GpuU3MKa U TEIIoTa.

[IpuHUIMIIBI BO3pacTaHUS SHTPOIIUH.

DNEKTPOMAarHeTU3M.

KopnyckysipHO-BOJIHOBOM Jyallu3M.

PenstuBucTckoe IBUKCHUE.

DEMEHTBI TEOPUH OTHOCUTEIBHOCTH.

DeMEeHTHl aTOMHOU (DU3UKH.

. OCHOBHBIE 3aKOHBI XHUMUHU.

10. T'eneruka. 3akoHsl Menaes.
11. DuaemenTs! dBoOIOIINY BeeneHHOM.

Pexomenoyemviti 06vem: 3 — 4 pyKONUCHBIX JUCTOB. Brimonnsercs na 6ymare ¢opmara A4 ¢ tu-

TYJIBbHBIM JIMCTOM.

Ouenka Kputepuu ouenku

3a4TCHO — KOHTpOJIbHAs paboTa BBIMOIHEHA MOJHOCTHIO;
— B JIOTHYECKUX PACCYXICHHIX U 000OCHOBAHUH PEIICHUS 3aa9l HET
POOEIIOB ¥ ONIHOOK;
— B pEUICHHH HET MaTeMaTUYECKUX OMIMOOK (BO3MOXKHA OJJHA HETOU-
HOCTb, OTMCKA, HE SBJISIFONIASICS CJCACTBUEM HE3HAHUS WM HEIIOHUMA-
HUsl y4eOHOTO Marepuaia).
14005
— KOHTpOJIbHAs paboTa BBIMOJIHEHA OJHOCTHIO0, HO 0OOCHOBAHMSI 1IarOB
pelIeHus: HeAOCTaTOYHbL
— JIOmyIIeHa OJTHa ONTMOKa MITH JIBA-TPH HEJO0UYETA MPU PACKPHITHH OTIPe-
NEJIEHUH, BBIBOJE (JOPMYIIBI, B PUCYHKAX.
1005
— BBINOJHEHO He MeHee 2/3 Bceil paboTh;
— JOmyleHbl 0oJiee OJHOM OIMUOKHU WK OoJee IBYX — TPEX HEeAOUYETOB
B PACKPBITHH ONPECIICHUI, TIPY BBIBOJIC ()OPMYIT B PEIICHUU 3a7ad, TIPU
MOSICHEHUSIX B PEUICHUH 3a/1a4H, B PUCYHKAX.

HE 3a4YTCHO — Ywucno omuOoK U HEA0YETOB IPEBBICUIIO HOPMY JUISI OTICHKH <«3%;

— IPaBWJIBHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThl;
paboTa BBINOJIHEHA HE CAMOCTOSITEIBHO;
pa0boTa 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 oucuunIunbl Hacos 3 6 11 fomn. 3anamuil |pe3yomamod
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 51 CA-
MOCTOATEJBHOMU PABOTHI OBYYAIOIIUXCSA IO AUCHUIIIIMHE

1.

2.

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

Kum, /I.b. Pamuanmonnas sxonorus: yuebnoe mocobue / [I.b. Kum, JI.A. I'epamienko.
— bparck: u3n. 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.I". Maxpo. — bparck: bpl'Y, 2017. — 193 c.

Kum, I.b. Dnekrpomarnerusm: kypc neknwmii / JI.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 IMTEparypa
1. Hy6numesa, T.S. Konuenuuu coBpemenHoro ecre- | JIK, 99 1
cTBO3HaHUS: yueO. mocobue s By3os/ T.A. dy6uu- | 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.: OHUTU-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., crepeotumn. — | 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 ecrecTBo- | 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. KoHuenuuu coBpeMeHHOro 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» HEOBXOANMBbIX
JJIs1 OCBOEHUA JUCHUITJIMHDBI

1.O1eKTpOHHBIN KaTajaor O0ubIMoTEeKH bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?L NG=&C21COM=F&I121DBN=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-0nbIHOTeYHas cucteMa «M3marenscTBo «Jlame» http://e.lanbook.com .

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

6. Hayunas snextponnas 6ubanorexka 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. METOAUUYECKHUE YKA3ZAHUS JUISI OBYYAIOIMXCS MO OCBOEHMIO
JUCHUTIIMHBI

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

Llenpro MpaKTUYECKUX 3aHATHH SABJISIETCS YIiIyOJieHHE U 3aKpeIuIeHUe TeOPETUYECKUX 3Ha-
HUH, TOJYYEHHBIX OOYYaIOMMMHCA Ha JICKIHMSIX M B IPOIECCE CaMOCTOSTEIFHOTO M3yYCHHS
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, O3HAKOMHUTHCS C JONOJHUTENBHOM JIUTEpaTypoi, BHIIOIHUTh BblJaHHbIE
npenojaBatesieM npakTuyeckue 3aganus. [Ipu 3Tom ydecTh peKkoOMEeHAaluu MpenoaaBaTesns 1
TpeboBaHus mporpammsl. JlopabaTbiBaTh CBOM KOHCIIEKT JIEKLIMH, JI€ast B HEM COOTBETCTBYIO-
M€ 3aIUCH U3 JUTepaTyphl. JKenarenpHO MpU MOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM 110
JUCLUIUINHE OJHOBPEMEHHO HCIIOJIB30BaTh HECKOJIBKO MCTOYHUKOB, PACKPHIBAIOIIUX 3a1aH-
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 IBMKEHHS MaTePUH: MeXaHU4ecKas, (pu3nueckas, XuMHIeckas, OHoIoruye-
ckas. BzanumocBs3b GopM ABHIKEHUS.
5. Pa3zButue npeacTaBieHUi 0 B3aMMOJEHCTBUY B Pa3IMYHBIX KApPTUHAX MHUPA.
6. dyHgamMeHTaTbHBIC B3aWMOJICHCTBHUS: TPaBUTAIIMOHHOE, claboe, 3JIEKTPOMArHUTHOE,
cuiibHOE. XapaKTepUCTUKH PYHIAMEHTAIbHBIX B3aUMO/ICHCTBUM.
7. JlampHOAEHCTBUE W OJIM3KOACHCTBUE.
8. dyHaamMeHTaTbHBIC dJIEMEHTAPHBIE YaCTUIBI. XapAaKTEPUCTUKH JIEMEHTAPHBIX YaCTHIL:
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macca, 3aps], CuH, BpeMs xu3HU. Kinaccugukaius 37eMeHTapHbIX YacTHULL.
9. IlepeHocuuku (yHIaMEHTAIbHBIX B3aUMOJCHCTBUI: (DOTOHBI, TPABUTOHBI, TIIOOHBI,
Me30HbI. CIIOCOOHOCTD YacTHI] K B3aUMOIIPEBPALLCHHIO.
10. ®usuueckoe mone. Bakyym.
11. KopmyckymsipHO-BOJTHOBOU TyaTH3M.
12. INCKpEeTHOCTh ¥ KOHTUHYAIHHOCTh B HEXKHBOW U JKUBOW TIPUPOIE
13. IIpoueccsl Ha pU3NUECKOM YPOBHE OpraHU3alMi MAaTepUU: SIBJICHUE PAJHOAKTUBHOCTH.
3aKkoH paauoakTHUBHOro pacnana. I[lepuon nomypacnaga. CoctaB U3ilydeHMsl IPH PajlOaKTUB-
HOCTH.
14. OtkpeiTHE ATOMHOTO SApa, U3MEPEHUE €TI0 Pa3MEPOB, MACCHI U 3apsja.
15. SInepHble peakuuu. Peakiiuu cuHTe3a JErkux sep.
16. Tumbl TepMOSIEPHBIX PEAKLIUI B 3BE3aX M IBOJIOIHS 3BE3/.
ITopsA 0K BBIOIHEHHUS:
1. VYcrHbIE nOKIABI IO TEME NPAKTUYECKOTO 3aHSATHS.
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 o TeMe 3aHsATHSI.
5. VYcTHbIN onpoc 00y4arommXxcs 10 TeME 3aHsTHS.
@Popma OTYETHOCTH: BBICTYILJICHUE, TOKIA/, 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 111 CAMOIPOBEPKH:
1. Yro takoe marepus?
[Tepeuncnure GopMbl MATEPUH.
Uro takoe puzmueckuii BaKyym?
HazoBure ¢popmbl 1BUKEHUS MAaTEPHH.
Urto Ha3bIBaeTCs MEXaHUYECKUM JIBUKEHUEM?
Cdopmynupyiite 3akonsl HproToHa.
HazoBute dhynnameHTaIbHBIE B3aUMOACHCTBUS U 0XapaKTEPUIYUTE 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, TIOYEMY OHA JI0JIKHA ObITh HETIPEpbIBHOM? OxapakTepu-
3yHTE MOCTYNATEIbHOE U BPALATEIBHOE IBUKEHUE, IPUBEAUTE TPUMEPHI.
12. Yro Ha3bIBaeTCSI MaTEpHAILHONW TOYKOW?
13. Yro Ha3bIBaeTCsl cucrtema orcuera?
14. Yro Oyner mpouCXOJUTh C COCTOSSHUEM MaTepUaJIbHOM TOUYKH, €CIIU Ha Hee He OynyT
BO3 J€MCTBOBATh HUKAKHUE CUJIBI?
15. Kakue cucteMbl oTcueTa Ha3bIBalOT HHEPLUAIbHBIMU?
16. Kak crnenyer moHMMaTh MHEPLHIO (MHEPTHOCTD)?
17. Kak crnegyer mOHMMaTh yCKOPEHHOE ABM)KEHUE MaTepUaibHOW TOUKH, UTO SIBIISIETCA
NPUYMHOM YCKOPEHHOT0 JBMKEHUS, a TaKKe AeopMaliui UK pa3pyleHus tena’?
18. Urto Ha3wIBaeTCS CUIIOH, UeM OHA XapaKTepPU3yeTCs?
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 JTM TPaBHTAITMOHHOE B3aMMOJICHCTBHE HA3BaTh JAIbHOACHCTBYIONIIM?
22. Yo Takoe KOPIyCKYISIPHO-BOJIHOBON MEXaHU3M?
23. B uem cocrout runoresa Jlyu e bpoitsa?
24. Kak HaJi0 MOHMMAaTh KBaHTOBYIO runote3y [lnanka?
25. KakoB ¢uzndecknii cMpIcit noctostHHON [Tmanka?
26. Kakue skcriepuMeHTalbHble TOATBEPKICHHUS KBAHTOBOU TUIOTE3bI Bol 3HaeTe?

HBOoNOoO O RWN
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IIpakTuyeckoe 3ansaTHe Ne 2
Ilpocmpancmeo, 8pems, 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 IpOCTPaHCTBA U BPEMEHHU

4. TlpoctpancTtBo u Bpems. KauectBeHHOe MHOrooOpasue (GopM MpOCTPaHCTBA U BPEMEHH

5. Hcropus B3rasa0B Ha IPOCTPAHCTBO U BpEMS

6. Pa3BuTue npeacraBiieHUi O MPOCTPAHCTBE U BpeMEHU. AOGCOIIOTHOE U OTHOCUTEIBLHOE
npoctpancTBo Herotona. AGComOTHOE M OTHOCHTENbHOE Bpemst HproToHa.

7. Tlapapokc Bpemenu. HeobpaTumocTh BpeMEeHH - CTpesia BpeMEHU

8. IlpuumHHBIE CBSA3M B IpUpoje U obmecTBe. KoHuenms neTepMruHn3Ma

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

10. JIartacoBCKHil ¥ BEPOSTHOCTHBIN JETEPMUHU3M, CXOJICTBO U pa3Inyue

11. Mupogoii a2¢gup. OnbiT 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 (o611as Teopusi OTHOCUTENBHOCTH).

[1ops 10K BBINIOJHEHNS:

1.
2.
3.
4

5.
Dopma

Y CcTHBIE JOKIIABI 110 TEME MPAKTUYECKOIO 3aHSATHUS.

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

Bomnpocsl 110 npe3eHTanusam U J0KIaiam.

VYcrHas Gecena o TeMe MPAKTUYECKOTo 3aHATHS: 00CYKICHHE IOKJIAI0B, IPE3eHTa-
11, pa300p He YCBOGHHOI'0 MaTepuaa o TeMe 3aHATHUS.

VYcTHBIN onpoc 00y4aromuxcs 0 TEME 3aHATHS.

OTYCTHOCTH. BBICTYIIJICHUC, NOKJIAA, ITPE3CHTAIUA, YCTHLIﬁ OTBCT

3aauus U1 CaMOCTOATENBHOM PadOTHI:

IToaroroBka kK JoKIagaMm U MpE3CHTANU 110 TEMEC ITPAKTHYCCKOI'O 3aHATHUS .

OcHoBHast mutepatypa Ne 1, Ne 2
JononuurensHas mureparypa 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 IIPO-

CTPaHCTBOM U BpeMeHeM?

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

JIM U3MEHSATHCS IPOCTPAHCTBEHHO-BPEMEHHON KOHTUHYYM C U3MEHEHHUEM CKOPOCTH?
OxapakTepu3yiTe pensiTUBUCTCKUN A (PEKT B BUIE OTHOCUTEILHOCTH OJTHOBPEMEHHO-
CTH COOBITUH, MPOSBIISIOIIUICS MPH MEPEXO0Ie U3 OTHONW MHEPIMATIBLHON CUCTEMBI B
ApYTyIo.
OxapakTepu3yiTe peIITUBUCTCKUNA A3PPEKT B BUJE OTHOCUTEIHLHOCTH MIPOCTPAHCTBEH-
HBIX [IPOMEXKYTKOB, IMPOSIBISAIOIINNCS MPU NEPEXOE U3 OJHON MHEPLIUAIBHOW CHCTEMBI
B IPYI'YIO.
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14.

15.

16.
17.
18.
19.

20.

[Touemy BemecTBEHHBIC OOBEKTHI HE MOTYT MTEPEMENIAThCS CO CKOPOCTHIO CBETa?
HMeroTcs u SKCiepuMeHTaIbHbIEC TOATBEPKIECHUS 3aBUCUMOCTH MAcChl OT CKOPOCTU?
Ecnu mabmronarens oTpaxaeT OJIHY U TY K€ (U3HUECKYIO PeaTbHOCTh MO-Pa3HOMY,
Haxo ¢k B pazHbix UCO, TO MOKHO JIU YTBEPKIATh, YTO YEJIOBEKY HE JaHO MO3HATh
MaTepHaIbHBIA MUP TaKUM, KAKUM OH SIBJIICTCS Ha caMoM jeie?

Mo:XeT JIi U3MEHSATHCS MPOCTPAHCTBEHHO-BPEMEHHOM KOHTUHYYM C MPUOIMKEHUEM K
TATOTEOIEN Macce?

Kak cnenyer nonnmars uckpusieHue npocrpanctsa? [IpuBenure npumepsl.

Kaxk nckpuBIIeHHOE TPOCTPAHCTBO BIMSET HA MEXAaHHUYECKOE JIBI)KCHHE?

Kak cnenyer nonnmars UCKpuBieHuEe BpeMeHu? IMeroTcs Jin SKCiepUMEeHTaIbHbIE
MTOJTBEPKICHUS?

MoryT 11 HeMHEePIUAIBHBIC CUCTEMBI OTcUeTa ObITh paBHOMpaBHEIMEU ¢ 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 XUMUM:

3. onayunblii oTan — anxuMudeckuii (¢ apeBHOCTH 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, SHEPIHH, 3aKOH ITOCTOSIH-
CTBa COCTaBa, KPATHBIX OTHOLIEHUH, OOBEMHBIX OTHOLIEHUH, ABOTaapo.

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

9. CrpykrypHas Xumusi (BTOPOH YPOBEHb XUMUYECKOTO 3HAHNSA),

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

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

12. TlepcnekTUBBI pa3BUTUS XUMHH.

I1ops 10K BBITIOJHEHNS:

1.
2.
3.
4

5.

VYcTHBIE TOKIIAIbl IO TEME MPAKTUYECKOTO 3aHSTHS.

Hp63€HTaHI/II/I 10 TEMC IMMPAKTUYCCKOI'O 3aHATHA.

Bormpocsl 1o npe3eHTanusM u JOKIa1aM.

VYcTHas Oecea 1o TeMe MPaKTUUYECKOr0 3aHATHS: 00CYKI€HUE T0KJIa/10B, IIPE3EHTa-
Ui, pa30op HE YCBOSGHHOTO MaTepuaa Mo TeMe 3aHSTHS.

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 .

OcHoBHast mutepatypa Ne 1, Ne 2
HononuurensHas auteparypa Ne4, Ne 5, Ne 6, No 7

KOHTDOJ'IBHI)IG BOIMPOCHI 11 CaMOIIPOBEPKH.

NN E

UYTo SIBHJIOCH OCHOBAaHUEM CTAaHOBJICHUS] XUMHUH KaK HayKu?

KakoBa neprnoaun3anusi CTaHOBJICHUSI XUMUN?

Kpatko oxapakrepusyiite cofep:KaHue nepruoaa 3apoxACHUS HAyYHOH XUMUH.
Kakne oCHOBHBIE XUMUUYECKUE 3aKOHBI OTKPBITHI B JAHHBIN MTEpUOT?

B uéMm oTiiMune aaxuMHUHU 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. HazoBurTe 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. KakoBbI IpUUYUHBI CO3JJaHHS KOHIICTIUU XUMUYECKOTO 3JIeMeHTa?

13. HazoBute BhIAaOmuxcs y4€HbIX, O61aroaps KOTOPbIM ObLJIO BBISCHEHO MOHATUE 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 HACTOSAIIEE BPEMS IO MOJICKYJIOM?

18. KakoBbI IpUYHMHBI CO3AaHUS TIEPHOJHUUECKOTO 3aKOHA XUMHUECKUX JIEMEHTOB?

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

20. OxapakTepu3yiTe CTaHOBJICHHUE U Pa3BUTHE OPraHUYECKONH XUMHUU.

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 ypOBEHb XHMUYECKOTO 3HAHUS.

26. Uem xapakTepusyeTcsi BTOPOH YpOBEHb XUMHUYECKOTO 3HAHUS?

27. Yem xapakTepu3yeTcst TPETUH YPOBEHb XUMHUYECKOTO 3HAHUS?

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

29. MOXeTe 0XapaKTepHU30BaTh?

30. Yem oTiiruaeTcss XMMUYecKasi KapTUHA MUPa OT XUMUU KaK HAyKu?

31. Yto BXOIUT B COJIEpIKAHNE COBPEMEHHON XMMUYECKON KapTHHBI MUpa?

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

IIpakTuyeckoe 3ansTue Ne 4
bBuonocuueckas KapmuHha mupa

[{es1b 3aHATHUSA: pACCMOTPETH CTPYKTYPHBIC YPOBHU U CUCTEMHYIO OPIaHU3aLMI0 MaTepUU Ha
OMOJIOTHYECKOM YPOBHE.
3ajaHue:
1. Tlepuon cucremaruxu. Harypanuctuueckas OMon0rus;
2. CucreMHocTh xuBoOro. Mepapxuueckas opranusanus xuBoro. Cucremaruka K. JIun-
Hesl.

3. Tlepuon muxkpomupa. PU3UKO-XUMHUYECKas OMOIOTHS.

4. KieTouHbli U TKaHEBbIM YPOBHU OpraHU3al[MU pacTeHUH. XUMUYECKUN COCTaB KHUBOTO.
OTKpBITOCTH KUBBIX cucteM. OOMeH BelecTB U 3Hepruu. CaMoBOCIIPOU3BEICHUE.

5. DBOJIIOIMOHHBIN MTEPUO/I. DBOJIOIMOHHAS] OUOTOTHSI.

6. OBomonuonHas unes XK. b. Jlamapka.

7. Teopus ssomtonun Y P Jlapuna

8. MoutekysipHble OCHOBBI XKH3HH.

9. T'eneruka. Mctoku cranoBiieHns redetuku. Padorer 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 MPaKTUIECKOTO 3aHSTHS.
3. Bormpockl 1o TIpe3eHTaIMsIM | JOKJIaIaM.
4. VYcrHas Oecena o TeMe MPaKTHYECKOTO 3aHATHS: OOCYKACHHE TOKIA0B, MPE3EHTa-
I, pa300p HE YCBOCHHOTO MaTepurasa Mo TeMe 3aHATHS.
5. VYcrHBI onpoc 00y4aronmxcs mo TeMe 3aHsATHS.
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®dopmMa OTYETHOCTU:  BBICTYIUICHUE, JIOKJIAJl, TMPE3EHTAIUs, YCTHBINA OTBET

3a,uaH1/1;1 JUISL CAMOCTOSTSIILHOM DaGOTLII

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

KOHTDOJIBHLIC BOITPOCHI AJId CAMOIIPOBCPKH

1.
2.
3.

N gk

10.

11.
12.
13.
14.
15.

16.
17.

Yro Takoe 6uojorus?

Urto sBisieTcst NpeIMETOM U3YUYEHUsI OUOJIOTHH?

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

Kewm Obu1 BBEIEH TEpMHUH «OHOJIOTHS»?

B kakux HarpaBieHHUSIX pa3BUBACTCS OMOJIOTHS?

KaxoBbl kpuTepun paszencHus OMOJIOTHH Ha OTAC/IbHBIC HAYYHbBIC AUCITUTUTHHBI?

B uem cocTouT 0COOCHHOCTH CTAHOBJICHHS OMOJIOTUU B JOHAYYHBIA MTEPHO?

KakoBbI OCHOBHBIE TOCTHIKEHUS OMOJIOTMYECKOTO 3HaHUS B aHTHYHBIN nieproa? Hazo
BUTE HanboJiee U3BECTHBIX YUEHBIX 3TOTO MEPUO/Ia U MX OCHOBHEIC OTKPBITHSI.
KakoBbI OCHOBHBIE TOCTHKEHHUSI OMOJIOTMYECKOTO 3HaHUS B cpeaHue Beka? HazoBure
Han0oJiee N3BECTHBIX YUEHBIX ITOTO MEPUO/A U UX OCHOBHBIE OTKPBITHUS.

Kakue ocHOBHbBIE TOCTHKEHHUSI OMOJIOTHYECKOT0 3HAHUS MOKHO OTMETHThH B SIIOXY
Bospoxnenus? Hazopute Hanbosee M3BECTHBIX YUYEHBIX ITOTO MEPUOJA U KX OCHOB-
HbIE€ OTKPBITHS.

KakoBbI OCHOBHBIC JOCTHKEHHS OMOJIOTHYECKOTO 3HAHUS B 310Xy HoBoro Bpemenu?
HazoBuTe Hanbosiee M3BECTHBIX YUEHBIX 3TOTO MEPUO/Ia U UX OCHOBHBIE OTKPBITHUS.
KakoBEI OCHOBHEIE JTOoCTH KEeHMS Onojtorudeckoro 3Hannusa B X VIII Bexe? HazoBute
HauboJIee U3BECTHBIX YUEHBIX ITOTO MEPUOJA U UX OCHOBHBIE OTKPBITHSL.

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

Kewm 0Opia cozmana kinerounas teopusi? Ilepeuncinre €€ OCHOBHBIE ITOJIOKCHHSI.
Kakue runoresbl mporCXOKICHHS Y€JIOBEKAa 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 b6ecnopsook 8 npupooe

ﬂeﬂb 3aHATUSA: PACCMOTPETH IOHATHSA IMOPAAKA U 6ecnopsm1<a B IIpUPOAC, XaOTUICCKOC ITOBEC-
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 KOCMUYECKast TEHICHIUS K Xaocy.

OHTpOMNHUs KaK OJJHO U3 CBOMCTB CTPYKTYPUPOBAHHOTO MaT€pHaIbHOTO MUpA.
OTKpBITBIE CUCTEMBI B IIPUPOJIE U OOLIECTBE.

Wepapxnuueckuili NpUHINAI OPTaHU3ALUNA CUCTEM.

CucTeMHBIN TOAXO0 B HAYYHBIX MCCIEA0BAHUSAX.

Meroapl nccneaoBaHus CUCTEM.

OTKpBITBIE CUCTEMBI B IPUPOJIE U OOIIECTBE.

DHTpoNus KaK OJHO U3 CBOWCTB CTPYKTYPHUPOBAHHOI'O MAaTEPUATIBHOTO MUpA.
ITpuHIUIIBI OpraHu3alyy OTKPBITBHIX U 3aMKHYTBIX CUCTEM U UX HBOJIFOLUS.

JluHamMn4ueckue U CTaTUCTUYECKUE 3aKOHOMEPHOCTHU B IIPUPOJIE.

CuHepreTrka Kak HOBO€ Hay4HOE HarpaBjeHUE B UCCIEI0BaHUN 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 HAyYHOU 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 IPAKTUYECKOI0 3aHATUA: 00CYXIEHUE TOKJIAJ0B, IPe3eHTa-
Ui, pa30op He YCBOGHHOTO MaTepuaia Mo TeMe 3aHATHSI.

VY CTHBIN onpoc 00ydaromuxcs Mo TeMe 3aHATHSL.

Popma OTYETHOCTH: BBICTYIUICHUE, JOKIAJ, MPE3CHTALMSA, YCTHBIM OTBET

3aaHus IS CaMOCTOSITEILHOMN Da60TBI:

HOIIFOTOBKa K JOKJIaJaM U IMMPE3CHTAMU 110 TCMEC 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 TEPMOJMHAMUKN?

Kakoii cMbicn nmeeT noHsTHe «Oudypranus»?

OOBsicHUTE OCHOBHBIC IMOHSATUSI CHHEPTETHKHU.

Kak nmpoucxoast nponeccsl B OTKPBITBIX CUCTEMAX?

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

UYto Takoe arTpakTophi?

Kaxk Bbl pesicraiisiere 1eTepMUHUPOBAHHBIN UM AMHAMUYECKUN XaocC?

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

Kak Brl ipenicraBisiere BOSHUKHOBEHHE NOPsKA U3 Xaoca?

B uem cocTout nmpuHLUMI TPOU3BOICTBA MUHUMYMa SHTPOIUU?

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

UTo MOHMMAIOT MOJT CHHEPTeTUUECKON KapTUHON Mupa?

[Touemy, Ha Bam B3ruisi1, HEBO3MOYKHO JaTh JIOJITOBPEMEHHBIN ITPOTHO3 MOTObI?
Kak MOXHO CBsI3aTh TEOPHUIO KaTacTpo( ¢ caMoopraHu3aIfen CIIOKHBIX CUCTEM?
YTo MBI IOHMMAEM IOl YCTONYHMBBIM PAaBHOBECUEM, HEYCTONYMBBIM?

Urto Takoe KOpIyCKYISIPHO-BOJHOBOW MEXaHU3M?

B 4yem coctout runoresa Jlyn ne bpoina?

Kakwue skcriepuMeHTalbHbIE TOATBEPKIEHUS KBaHTOBOM runoressl Bel 3Haere?
IIpuBenuTe npUMEpPSI IPOSABIICHNS JUCKPETHBIX U BEPOSITHOCTHBIX CBOMCTB BELIECTBA U
IOJISL.

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

B yeMm cocTouT Qusnueckuit cMbIcaI BOJHOBOM hyHKIMU?

Kakum ypaBHEHHEM OMMCHIBAETCS ABH)KEHNE KBAHTOBO-MEXAaHUYECKHUX YacTULl?
Brrtexaer nu u3 ypaBHenus LlIpénnnrepa oqHOHANpaBICHHBIN X0 BpEMEHU?
ITouemy Henb3s1 NPUMEHNUTH KIACCUYECKYI0 MEXaHUKY JIJI ONIMCAHUs [TOBECHUS Ya-
CTHI] B MUKpOMUpe?

B yem nposiBisieTcs BEpOSITHOCTHBIN XapakTep (pU3N4ecKuX 3aKOHOB MUKpoMupa?
Kak crnenyer moHMMaTh IMHAMHUYECKHUI Xa0C, 4eM OH OTJIMYaeTcs OT Oecriopsika?
[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.

Kocmomnornyeckue nmapagokcbl BEYHON BO BpeMEHU U OECKOHEUHOM B MPOCTPAHCTBE
Bcenennoi.

Mogens O. 1O. [IImunra

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

PenukToBOE m3mydeHue.

Merao0bekTsl BeenienHOM. 3BE3 b1 U TalaKTUKH.

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 TemMe NPakTUYECKOI o 3aHATHS.

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: BBICTYIVICHUEC, NOKJIaA, IMPE3CHTAlMA, YCTHLIﬁ OTBET

3aaHus IS CaMOCTOSITCILHON Da6OTLII

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

OcHoBHas nuteparypa Ne 1, Ne 2
HononuurensHas auteparypa Ned, Ne 5, Ne 6, No 7

KoHTpoabHBIE BOIPOCHI JUISL CAMOIIPOBEPKM:

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 TpyIHOCTH TIEPBBIX UCTOPUUECKUX MOjienel co3nanust COTHEUHOM CHU-
CTEMBI?

OxapakTepu3yiTe cojiep>kaHne KOCMOJIOTHYECKUX MapaloKCOB BEYHON BO BpEMEHH U
OECKOHEYHOMU B MPOCTpaHCTBE BeeneHHoil.

C kako# 1ienpio Obu1a pazpadborana mozens [lImuara?

UYTto Takoe TOYKa CUHTYISIPHOCTH?

OxapakTtepu3yiite cosepkanue Teopuu bonbioro B3peiBa.

Kakumu HaOmroaeHus MU OATBep:kAaeTcst Teopust bompioro B3peiBa? KTo OTKpBLT
JIaHHOE ABJICHUE?

Kto siBisiercs aBTopom Mojenu «ropsueii Beenennoiin?

Uto Takoe pelMKTOBOE M3ITydeHHEe?

Yro Ha3bIBaeTcs 3Be3101?

KaxkoBa niens coznanus quarpammel ['epummnpynra — 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 orcusnu Ha 3emne u MemoOobvl uccie008anus 360110YUU

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

HCCICIOBAHMS 3BOIIOLIMH.
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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 caMOnpoOM3BOIBLHOTO (CIIy4aifHOTO) 3aposkIeHus KU3HU (onbIThl Ban ['enbMoH-
ta). E€ mpobaembl 1 MpoTHBOpEUus.

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 BOJIIOIIMOHHBIX TPEICTABICHUI:

[Tonsitue »Bomroruu. Monens XK. broddona.

. Teopus xatactpo¢ XK. KroBbe. Teopuu npedopmusma u snurexesa.
. Uneu sBomonnonnoro yuenus X. b. Jlamapka u Y. [lapBuna.
. CoBpeMEHHbIE NPEACTABICHUS O JOKA3aTEIbCTBAX CIPABEIMBOCTH 3BOJIOLUOHHOIO

y4YeHHSI.
[TpoGIieMbl 3BOTIOLIMOHHOTO YUEHHUS.

OBOJIIOLIMOHHOE YUEHHE O YEJIOBEKE.

YenoBek Kak MpeaIMeT eCTECTBEHHOHAYYHOT'O TIO3HAHUS.

Y. JlapBUH U 3BOJIIOIMOHHOE YYCHHUE O MMPOMCXOXKICHUHU YEIIOBEKa.

DTanel Pa3sBUTHA YCJIOBCKA B paMKax 3BOJIIOINTMOHHOT'O YYCHUA .

CoBpeMeHHBbIE NTPEICTABIICHUS O 10Ka3aTeNIbCTBAX CIPaBeIMBOCTH IBOJIIOLMOHHOTO
YUEHHSI O YEIIOBEKE.

[TpoGembl 1 HayuHbIE QaabCU(UKAIIMN IBOJIOHOHHOTO YYEHUS O YEIIOBEKE.
HpI/IqI/IHBI BO3HHKHOBEHHS M CTAHOBJIICHUSI CHHTETHUECKOM TCOPHU SBOJIIOIIMU: OCHOB-
HBIE TTOHATHS U HJICH.

[1ops 10K BBINIOJHEHNUS:

1.
2.
3.
4

5.

VY CTHBIE JOKIIAAbI 110 TEME MPAKTUYECKOIO 3aHSATHUS.

[Tpe3eHTanuu 1o TeMe NPaKTUUECKOI 0 3aHATHUS.

Bomnpocsl 110 npe3eHTanusam U J0KIaiam.

VYcTHas Oecena 1o TeMe MPaKTUYECKOrO 3aHATHS: 00CYXKI€HUE T0KJIa/10B, IIPE3eHTa-
Ui, pa300p He YCBOGHHOI'0 MaTepuaia Mo TeMe 3aHATHUs.

VYcTHBIN onpoc 00y4aromuxcs Mo TeME 3aHATHS.

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

BaI[aHI/Ifl JUISL CAaMOCTOSITCILHOMN Da6OTI>I.

IToaroroBka kK JoKiIagaMm U MpE3CHTAINU 110 TEMEC ITPAKTHYICCKOI'O 3aHATHUS .

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 aprymeHTanusi CTOpOHHUKOB CTallMOHapHOM Mozaenu? B uém
3aKIIto4aroTes e€ mpoodyiemsl?
KakoBa aprymeHTanys CTOpOHHUKOB CIIy4alfHOTO 3apO>K/IeHus KU3HU? B uéM 3akito-
qaroTcs e€ mpobaembl?
KakoBa aprymeHTanus CTOpOHHUKOB Teopuu Ororenesa? B uém 3axitouarorcs e€ npo-
Onembl?
KakoBa aprymeHnTanusi CTOpOHHUKOB OMOXHMHUYECKOH 3BomoIun? B
4EéM 3aKITF0YAIOTCS €€ TPOOIeMBbI?
KaxoBa aprymeHTanus CTOpOHHUKOB KpeallmOHHOW Moaenu? B uém
E€ npobnembl
Kak pacmmdpoBsiBaeTcs TEPMUH «3BOJTIOLUSA»?
Kakue y4yensle BiepBble pa3padaThIBAIN BOJIIOIMOHHBIE MPEICTABICHUS ?
Uto Takoe Teopust KaTacTpo(d, KTO SBISIETCS CO3AaTENIeM TEOPHH?
B 4em cyTh Teopuit npedopmusma 1 anurenesa’?
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14. KakoBbI OCHOBHBIE UJIEH IBOIOIMOHHOTO yueHus Y. [lapsuna?

15. Ilepeuncnure cCOBpeMEHHbBIE MPEACTABICHUS O JT0KA3aTEIbCTBAX

16. cipaBeITTMBOCTH HBOTFOITMOHHOTO YUCHUSI.

17. Yro Takoe «kommap [xenkuna»? Ilepeuncnure npoOiieMbl H3BOIIOIMOHHOTO YICHHUS.
18. Kakue rumnotes3sl MPOUCXO0XKACHUS YeJIOBEKa 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 KOHTPOJILHOWH padoThl

B mponiecce nzyuenus KCE cTyaeHT M0JDKeH BBIIOJIHUTH KOHTPOJIBHYIO padoTy. Pemenue
3a/1a4 B KOHTPOJIBHON paboTe SBIISETCS MPOBEPKOW CTETIEHU YCBOCHUS CTYACHTOM TEOpETHUYC-
ckoro Kypca. Ilepea BbIoHEHHEM KOHTPOJIBHOW pabOThl CTYACHTY HEOOXOAMMO BHUMATEIb-
HO 03HAKOMUTHCS C TIPUMEpPaMH PEIICHUsIMHU 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 oopmieHnss KOHTPOJIbHOM pabOThI M IPUMEPHI PELLICHUS 3ajau:

1. YcnoBus 3a7a4 CTYA€HTHI 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 €IUHMLAX, KOTOPHIC 3aJaHbl, U B €AUHHULIAX
TOH CHCTEMBI, B KOTOPOI BEIIONHSIOT penteHue (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.

@dparMenT 3aaa4yu u3 pazgena « QIeKTPOMarHeTu3mM.

«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/MuH = 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 BENMYWH. UepTeKHW CIemyeT BBITIOJHATh aKKypaTHO IPH TOMOIIM YEPTEKHBIX HHCTPYMEHTOB;
00BsICHEHHE peleHHs TOJHKHO OBITh COTJIacOBAaHO ¢ 0003HAYEHUSIMH Ha YePTEKaX.

5. Heobxomumo ykas3aTh 3aKOHBI €CTECTBEHHOHAYYHBIX JHCUHUIUIMH, KOTOPBIE TOJKHBI OBITH HC-
MOJIb30BAHBI, U APTYMEHTHUPOBATH BO3MOXXHOCTh UX MPUMEHECHHUSI JIJIS1 PEIICHUS JaHHOU 3a/1a4u.

6. C moOMOIIBIO0 3TUX 3aKOHOB, YUMTBIBAs YCJOBHS 33JlauM, TMOJIYYHTh HEOOXOJUMBIC PACUCTHBIC
(hopMyIIBI.

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

8. Ucnons3oBanHbIe B popMyiax OyKBEHHBIE 0003HAUSHHUSI JIOJDKHBI OBITH COTJIAaCOBAHBI C 0003HA-
YEHUSIMH, TTPUBEJICHHBIMU B YCJIOBHY 3a]1a4 U Ha TIPUBEJACHHOM pUCYHKe. JlOMOITHUTEN HBIE OYKBEHHEIC
0003HaYCHUS CIIEAYET COMPOBOKIATH COOTBETCTBYIONTUMH O0BSICHEHUSIMH.
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10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJb3YEMBIX
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.

CraHgapTHOE JIMIEH3HOHHOE TIPOTPaMMHOE 00eCIIeUeHHE:

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

11. OMUCAHHUE MATEPHAAJIBHO-TEXHUYECKOM BA3bI, HEOBXOIUMOM
JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCIU-

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

JIk JlexuroHHBIE ayTUTOPUS Hoyt0yx hp, —
Buneomnpoextop Acer

113 JlekunoHHbIE ayAuTOPUS Hoyt06yxk hp, IT3 NeNel-9
Buneomnpoexrop Acer

CP U3 Nel O6opynosanue 10 I1K i5- —

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

®OHJ OHEHOYHBIX CPEACTB AJIAA TIPOBEJAEHUW S
IMPOMEKYTOYHOU ATTECTAIIUU OBYYAIOIIUXCHA ITO JUCIHUITTIMHE

1. Onucanue poHIA OLIEHOYHBIX CPEACTB (MACMOPT)

e JjIeMeHT
KOM- DOC
KOMIIEeTEeH- 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. [lces- Nel-10
CTBCHHOHA- HOM KapTUHBI MUpa | JTOHaYyKa.
YUYHBIE U Ma- 1.4. ®opMupoBaHre HayYHBIX TPOTPaMM
TeMaTH4e- (MaremaTudeckast, aTOMACTHYECKAsT, KOHTH-
CKHe 3HaHUS HyallbHas).
JUTSL OpPUEH- 1.5. EcrecTBeHHOHAYYHbIE KAPTUHBI MHpA.
TUPOBAHUS B 1.6. Pa3Butre npeacTaBICHUM O MATEPUH.
COBpPEMEH- 1.7. PazBuTHe npeAcTaBIEHUNA O BUKECHHH.
HOM HH(pOP- 1.8. Pa3BuTHe npeacTaBiICHUA O B3aUMOJICH-
MaIMOHHOM CTBHHU.
MPOCTpaH- 2. [IpocTpancTBo, 2.1. [IpyHIATIEI CHMMETPHYH, 3aKOHBI cOXpa- | Bompockl
CTBeE. BpeMsl, CHMMETPHS | HEHHS. JUTSE 3a9eTa
2.2. DBOJIOIMS MPEACTABICHUN O 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. B3aMMOCBSI3b 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'oroBHOCTH
IK-11 YpOBHE.
WCIIOJIB30-
3.6. IIporteccel HA XUMUIECKOM YPOBHE Op-
BaTh CHCTe-
raHu3alui MaTePHH.
MaTH3UPO-
3.7. OcobeHHOCTH OHOJIOTHYECKOTO YPOBHS
BaHHBIE 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- .
Clle0Ba- 4.3. KopnycKyasipHO-BOJIHOBOH Jyaau3M.
CoOoTHOLIEHUST HEONPEAEIEHHOCTEN.
TEJbCKUX
4.4. [TpuHIUI TOTIOJTHUTEIHHOCTH.
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.bUOIOTHIECKUI BOJIOIIMOHU3M.

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 BOINPOCBHI 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. OOIeHaydyHbIe METOJIbl SIMITHUPUIECKOTO TO3HA- 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 OpraHu3aluu U camo- CO(l)I/ISI U €€ MECTO B HUCTOpHHU €CTCCTBO3HAHUA
00pa3oBaHMIO 6. EcTtecTBO3HaHUE 3MIOXU CPEAHEBEKOBBS
7. EctecTBO3HaHUE 3ITOXU BO3POKICHHUS: TIEpPBast
['oTroBHOCTH HCTIOJNB- Hay4Has peBOJIIONNA
TK11 30BATEH CHCTEMATH3H- 8. DTuyeckue NMPUHIIMITEI HAYYHBIX UCCIICIOBAHUIA.
poBaHHBIC TeopeTnde- | 1ICEBIOHAYKA U €€ OTIMYHE OT HAYKH.
CKHE U TIPAKTHYECKHE 9. lonsTHe HAyYHON KapTUHBI MUpA.
sHanms aus noctanos- | 10. KpaTkas xapakrepucruka (ocoOeHHOCTH) Hayy-
KH 1 peIIeHns ucce- | 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 MAKPOCKOTINIECKUX
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. dMmmpudeckue gokazarensctsa 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 OpraHH3allui MAaTCPUH: 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 110~
BeJIeHNE TUHAMHYECKUX CUCTEM.
27. CtatucTh4ecKue 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. Ob6paTumblie 1 HeOOpaTUMBIE ITPoLeCChl. BTopoii
3aKOH TepMoauHaMUKU. [ToHsTHE SHTpOIHH. DHTPO-
ST OTKPBITOM CHCTEMbI, TEPMOJANHAMUKA YKU3HH.
31. 3aKOHOMEPHOCTH CaMOOPraHU3aLuN

32. CuHepreTHKa — HayKa O CAaMOOPTaHH3aIUH:
IpeIMET U METO/Ibl, CHHEPIeTHYCCKUI MOJXO/I B
€CTEeCTBO3HAHUH — MPUHIIUITHI YHUBEPCAITEHOTO 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 ropsyedt Bcemennoit. Jlanib-
Helas »Boronus BeeneHHoi

35. KocMmoronusi. DTaribl 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 3emurs, ee GopMa, XUMHUYIECKHHA
COCTaB, BHYTPEHHEE CTPOCHHUE.

38. Uctoprueckne  KOHIENIMHA  IPOWCXOKICHUS
)n3HA. OTHOKPATHBIN aOMOTeHE3.

39. bruoornyeckuit BOJIIOIMOHU3M. DBOJIIOIUS U €6
aTpUOYTHL.

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

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

1. Onucanue noka3sarejied u KPUTEPHUEB OLICHUBAHUA KOMIIeTeHIIM i

IHoka3zaTenu Onenka Kpurtepun
3HaTh OO6yuarommuiics
OK -3: 1) 3Haer ocHoBHbIe xapaktepuctiuku EHKM,
OCHOBHBIE  XapaKTepH- MECTO U POJIb YEJIOBEKa B IPUPOJIE; UCTOpHUYE-
CTUKH  €CTCCTBCHHOHA- CKHE acCleKThl pa3BUTHUsS E€CTECTBO3HAHMS,
YYHON KapTHHBI MHpAa, Hau0oJiee 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
pa3HbBIX 00JacTsIX ecTe-
CTBO3HAHUS,

paT U METOOJIOTHIO €CTECTBO3HAHMSA; OCHOB-
HBIE JIOCTHXKEHUS COBPEMEHHOI'O €CTECTBO3HA-
HUs, OCHOBHBIE pa3Jeiibl €CTECTBO3HAHUS,
YHUBEpCAIbHBIE 3aKOHBI IPUPOJBI; 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; IPUMCHSITh
€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
W pEIICHUS MCCIe0Ba-
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 ¢ NO3ULUN (yHAaMEH-
TaJIbHBIX €CTECTBEHHOHAYYHBIX 3aKOHOB; IIPH-
MEHSTh €CTECTBEHHOHAYYHbIE 3HaHUA B yueO-
HOW 1 TPO(heCCHOHATTLHOU e TEIIBHOCTH;

yMeeT OTJIMYaTh HAYKy OT IICEBAOHAYKH;
IIPUMEHATH €CTECTBEHHOHAYYHbIC 3HAHUSA JJIs
00BSICHEHUS] MaTepUaIbHbIX OOBEKTOB U sBJIE-
HUW OKPY’KAIOIIEH Cpelbl,

yMeeT HCIIOoNIb30BaTh CUCTEMATH3UPOBAH-
HBIE TEOPETUYECKUE U NIPAKTUYECKUAE 3HAHUSA
JUIsl IOCTAHOBKH U PELLIEHUS UCCIIE0BATEb-
CKHUX 3aJa4 B o0yiacTi 00pa3oBaHus;

3) BJajeeT HaBBIKAMH HCIIOJIB30BAHUS OC-
HOBHBIX €CTECTBEHHOHAYYHBIX 3aKOHOB U
NPUHIXIOB B BAKHEUIINX MPAKTHUECKHUX 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;
HaBBIKAMH TIOMCKa, cOOpa, CHCTEMaTH3aluu 1
UCIIOJIb30BAHUS HH(POPMAIIMHU 110 €CTECTBCH-
HOHAYYHOU KapTHHE MHUPA;

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

HE 3aYTCHO

OOyuaromumiics

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

He 3HAeT IMOHATUMHO - KaTeropHUaAJIbHBIN
anmapar ¥ METOAOJIOTUIO €CTECTBO3HAHMS; 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 MTPAKTUUYECKHE
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 MIPUPOJI-
HBIX SIBJICHUM.

OK -6:

HaBBIKAMH €CTECTBEHHO-
HAy4YHOTO OOBACHEHUS
KapTUHBI MUPA; OCHOB-
HBIM MMOHSATHIHBIM arnma-
paTOM €CTECTBEHHBIX
HayK; HaBbIKAMHU ITOMCKA,
cOopa, cucrtemMaTu3alum
U UCTIOJIb30BaHUS HH-
dbopmariu o ecre-
CTBEHHOHAY4HOH Kap-

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

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

He yMeeT UCII0JIb30BaTh CHCTEMaTU3UPO-
BaHHBIC TEOPETHUECKUE U IPAKTUIECKUE 3HA-
HUS JJI IOCTAaHOBKU U PEUIeHHs] UCCIe0Ba-
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 OIICHUBAHMS TIPUPOIHBIX SIBJIC-
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(OPMAITUH TI0 ECTSCTBCH-
HOHAy4YHOU KapTUHE MHPA;

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

4. MeToauuecKkue MaTepualibl, ONMpeaAcasiiomue npoucaypbl OCcHUBaHUA 3Hal—ll/[l7[, yYme-
HHfI, HaABBbIKOB H ONIbITA ACATCJIbHOCTH

Juctunnmna «KoHIEny COBPEMEHHOTO €CTeCTBO3HAHUS» HallpaBiieHa Ha (popMHUpOBaHUE Y
00ydJaronuxcsi 3HaHUW ¥ MIOHWMAaHUS 3aKOHOB MPUPOJIBI, OOIIIECTBA M MBIIUICHHS. Y MEHHS OTIEpH-
pOBaTh ATUMH 3HAHUSIMH B TTPO(HECCHOHANBHON nesTenbHOCTH. OCBOUTh OCHOBHBIE MPUEMBI U Me-
TOABI TTO3HABATEILHOM JCATEIHHOCTH, HEOOXOUMON COBPEMEHHOMY CTIEITUATHCTY.

N3yuenune aucuuminHbl « KOHIENIIMY COBPEMEHHOTO €CTECTBO3HAHUS» TPEAyCMAaTPUBAET:

— JIeKIIUH,

— TMPaKTUYECKUE 3aHSTHS,

— CaMOCTOSITENIbHYIO pad0Ty 00ydaromuxcs;

— KOHTPOJBHYIO padoTYy;

— 3a4érT.

B xone neKIMOHHBIX 3aHATUNA HEOOXOAMMO BECTH KOHCIEKTHpPOBaHHE y4eOHOro MaTepuana.
KoncnektupoBaHue NeKIUN BEAETCA B CIENUAIBHO OTBEICHHOM I 3TOTO TETPAJH, KAKIBIA JTUCT
— KOTOpPOM JIOJHKEH UMETh IMOJIsI, HA KOTOPBIX JENIA0TCs MOMETKU U3 PEKOMEH/I0BAHHOU JIUTEpaTy-
pBI, TOTIOJMHSIONINE MaTepuan MPOCTYIIaHHOW JIKIUH, a TaKXKe MOJIYEPKHUBAIOIINE 0COOYI0 Bax-
HOCTh T€X WJIW MHBIX TEOPETHUECKUX MONOXKeHUH. HeoO0xoaumMo 3anuceiBaTh TEMY U IJIaH JISKITUH,
PEKOMEHIyEMYIO JIUTEpaTypy K Teme. 3anucu— pa3esioB JEKIHUHU JOJIKHBI 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 BbIpadOTaTh W UCHOIB30BaTh JOMYCTH-
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MBbIE€ COKpAIlleHHsI HauboJiee paclpoCTPAHEHHBIX TEPMUHOB U MOHATHI. B KOHCIEKT crienyer 3aHo-
CUTb OCHOBHBIE MOMEHTHI JICKI[UHU, 3aKOHBI, ONIPE/ICJICHUs, IIOHIATHUS U BCE, UTO MpEnoaaBaTellb Mu-
HIEeT Ha JI0CKE, a TAK)KEe PEKOMEH]IyeMbI€ CXEMbI, TaOJIULIbI, TUarpaMMBbI U T.JI.

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 TUTIOTE3aX, 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. O3HaKOMHTBCSI 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 €CTECTBO3HAHUM, CUMMETPUHU U aCUMMETPHUH KUBOI'O, U30TPOIHOCTD,
MHBAapUAaHTHOCTb, OAHOPOAHOCTh. [1oydnTh npeacTaBieHne O IPOCTPAHCTBE U BpEMEHU, 00 3BO-
JIOLMM 3TUX MPEACTAaBICHUI. PaccMOTpeTh crielMallbHYI0 TEOPUIOD OTHOCUTEIBHOCTH, €€ MPUHIIU-
IbI, OCHOBHBIC TOJIOKECHUS U TPaHUIIBI TpUMeHUMOCTH. [lomyunTs mpeacTaBienus o6 oOIiei Teo-
pUU OTHOCUTEIBHOCTH.

B xone ocBoenus pazgena 3 «CTpyKTypHbIE YPOBHU U CHUCTEMHas OpraHM3allsl MaTepum»
00y4aromuicsl TOJDKEH YCBOUTH KPUTEPUU JIEICHHUS MaTepuM Ha MHUKPO-, MAaKpO U METraMHUpBHI.
CTpyKTypy Meramupa: 3B€3bl, INIAHETHBIE CUCTEMBI, TAJIAKTUKU. SIBJICHHUS, IO3BOJIUBIINE OLICHUTD
BpeMms cyiiecTBoBaHus Beenennoii: agdext Jomnepa, 3akon Xad6na. [TonyunTs npeacraBieHue o
XapaKTEepUCTHKAX 3BE€3Jl, ONpPENEIsIEMbIX W3 HAOJIOJEHUS: CBETUMOCTb, MOIIHOCTh W3JIy4EHHS,
Macca, paauyc, CIEeKTpalibHbIM cocTaB u3nydeHus. O cTpykrype BceneHHOU, OIHOPOJHOCTH U
M30TPOMHOCTA BceneHHoM, 0 CKOIJIEHUsX TalakTHK, kKBa3zapax. M3yuuts coctaB CoyiHEUHOU CH-
CTEMBI: IUIAHEThI, CIYTHUKU IUIAHET, aCTEPOU/Ibl, KOMETBI, NIbUIEBAsi MAaTE€pUsl, KOCMUUECKHUE JIYUH.
VMeTp npencTaBiIeHHE O B3aUMOCBSI3U CTPYKTYPHBIX YPOBHEW OpraHU3alMM MaTEPHUH, O LEIOCTHO-
CTH, CUCTEMHOCTH MPHUPOJIbI, MHOTOOOPa3uu U UepapXUIHOCTU cucteM. O OMOJIOrHYECKOM YPOBHE
OPraHU3alMy MATEPHUU: KJIETOYHbIA, OPraHHbIMA, TKAHEBOW, OPraHU3MEHHbIN, BUIOBOM, MOIMYISALIH-
OHHBIH, OnochepHsiii. O pusnueckoM ypoBHE OpraHHM3aIlMM MaTEpPUU: KBAPKH, JICTITOHBI, S1EPHbBII
YPOBEHb, aTOMHBIM, MOJIEKYJISIPHBIA, MAKPOMOJEKYISIPHBIA. O XMMHUYECKOM YPOBHE OpraHU3aIlluu
MaTepUU: XUMUUYECKHUI JIEMEHT, aTOM, U30TOIIbl, MOJIEKYJIA, BEIIECTBO, KaTAIM3aTOPbl, OJUMEPHI,
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, NTMHAMHYECKAsl CUCTEMa, YCTOMUMBOE U He-
YCTOMYMBOE COCTOSIHHE, TUHAMUYECKHI Xaoc, OTIMYMEe Xaoca OT Oecrnopsiika, BEPOSATHOCTb, CIY-
YailHOCTh, SHTPOMNHUS. A TAKXKE MOJEKYISPHO-KMHETHUYECKYIO TEOPHIO, KOPIYCKYJISIPHO BOJHOBOM
JlyaJli3M, COOTHOIICHUE HEONPEAEICHHOCTEHW, NMPUHLHUII JTONOJHUTEIbHOCTH, IMPHUHIMII BO3pacTa-
HUS SHTPONUU, 3aKOHBl TEPMOJNHAMUKH, OTKPBITBIE W 3aMKHYTBHIE CUCTEMBI, 3aKOHOMEPHOCTH Ca-
MOOpPraHU3aluU, HEOOXOAUMbIE YCIOBHSI CAaMOOPTaHU3aIMK: HEPAaBHOBECHOCTh U HEIMHEHHOCTb.

[Tpu ocBoeHuU pazjaena 5 «IBOJIOIUOHHOE €CTECTBO3HAHUE)» OOYYaIOIIMECs NOJDKHBI TMOJY-
YUTh NPEACTABICHUE O KOCMOJOTHH, XUMUYECKOM cocTaBe BceneHHol, pacmmpeHuu, 3akoHe Xa-
60:1a, Teopun bonbmoro B3psiBa, mpobneme TéMHOI MaTepun. YcroitunBocty Beenennoil. Mogne-
nu ctpoenusi CoJHIla, 3B€3]l, MArHUTHBIX TMOJSX, CTPOCHUHN 3eMJId, MarHuTocdepe 3eMiu, THAPO-
ctepe 3emnu. BosHukHOBEeHUs 6HOCchephl Kak pe3ylbTaT reojorndeckoii aBomtonun 3emnn. [po-
HCXOJK/ICHUE KU3HU, OMOJIOTHUECKHUI IBOTIOIIMOHN3M, KoHlenuu Jlamapka, JlapBuHa, CHHTETHYE-
cKas Teopusi sBoNtoLUU. McTopus )K1U3HU Ha 3eMiie, TeHETHKA U YBOJIIOIHSL.

OOGyuarommmMcs He0OOXOAMMO OBJIAJIETh HABBIKAMU W YMEHUSAMH TPHUMEHEHHUS IMOTYyYCHHBIX
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 MHQOpMAINK, 00ecTeunBaroieil M BO3MOKHOCTh HCIIOJIb30BAHUS
€CTECTBEHHOHAYYHBIX 3aKOHOB M TEOpUI B Ipolecce ux padboTsl; popMUpOBaHUE IPABUIBHOTO O-
HUMaHMSI TPAHUL] TPUMEHUMOCTH €CTECTBEHHOHAYUYHBIX TOHATUN, 3aKOHOB TEOPUHU U YMEHHUS Olle-
HUBAaTh 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, MOJYyYCHHBIC HA JIGKIHUSIX, U B MPOIECCE CAMOCTOATEIHHOTO M3yUeHUs y4eOHOTO
MmaTepuana. [Ipu moAroToBke K MPakTUYECKOMY 3aHATHIO HEOOXOAUMO MPOYHUTATH KOHCIEKT JIEK-
LMW, U3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMUTHCS C JOMOTHUTEIBHOM JINTEPATypOil, BBIIIOJHUTD
BbIJIaHHBIE MperoiaBaTeseM npakTuieckue 3ananus. JlopabaTeiBaTh CBOW KOHCIEKT JICKIUU, Aeas
B HEM COOTBETCTBYIOILLIME 3alMCU U3 JIMTEPATYpHl. JKenaTreabHO Npu NOATOTOBKE K IMPAKTUYECKUM
3aHATUSAM IO JUCUUILIMHE OJHOBPEMEHHO HUCIIOJIb30BaTh HECKOJIBKO NCTOYHMKOB, PACKPBIBAIOIIMX
3aJlaHHbIC BOIIPOCHI. B KauecTBe AOMOIHUTEIBHOTO NCTOYHUKA HH()OPMAIIUY MOKHO HUCIIOJB30BATh
MHTEPHET PECYPCHI.

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

[Ipy noAroToBKe K 3a4eTy pEKOMEHYETCSl 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, CXeMBbI, HQPbI). Bompockl mporpaMmel, KOTOPEIE OCTAIOTCS HESCHBIMH, HEOOXO-
JUMO HaIMCcaTh Ha MOJIAX KOHCIEKTa, YTOObI BEISICHUTh Ha KOHCYJIbTAIIUH.

Ha xoHcynbTanuu ¢ mnpernojaBaTelieM HeOOXOAUMO BBISICHATH BONPOCHI, BBI3BABIIHE TPY/IHO-
CTH IIPU CAMOCTOSATENBHON paboTe WM HEJOCTATOUYHO YCBOSCHHBIC HA MPAaKTUYECKUX 3aHATHsIX. 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. CaMocrosiTenbHast paboTa MpeCcTaBiseT co00i 0CO3HAHHYIO MO3HABATENBHYIO ACSITelNb-
HOCTH O0YYarOIIMXCsl, HAMPABICHHYIO HA PEIICHUE 3a/1a4, OMPE/ICIICHHBIX MpernoaBaTesieM. B xome
CaMOCTOSITENIbHOM pabOThl 00YJAIOIIUINCS PelIaeT CIeAYIONIUE 3a1aUu:

— CaMOCTOSITENILHO TPUMEHSET B TPOIECCe caMOOOpa3oBaHMs Y4eOHO-METOAMYSCKHNA KOM-
TUIEKC, CO3JJaHHBINA PO(ECCOPCKO-TMPEINO01aBaTEeILCKUM COCTABOM BYy3a B IIOMOIIIb;

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

— OCYILIECTBIISIET MMOMCK OTBETOB HAa 0003HAUEHHBIE MTPENoJaBaTelIeM BOIPOCHI U 3a]1a4u;

— CaMOCTOSTEJIbHO U3YYaeT OTJEIbHBIC TEMbI U Pa3/Ieiibl yUeOHbIX TUCIUILINH.

CamocTosATenbHyI0 paboTy He0OX0IMMO HaYMHATh ¢ MPOPAOOTKM KOHCIEKTa JEKIUN, JTeKIHH
JleTias B HEM COOTBETCTBYIOIIHME 3aTMCU U3 OCHOBHOM M JOMOJIHUTEIIBHON JTUTEPATYPhI, a TAKKE pe-
KOMEH]TyeMbIX PECYpcOB 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.

PabGota ¢ nauTeparypoi SBISIETCS BaKHEWUIIUM SJIEMEHTOM B IMOJYYEHUW 3HAHUW TO JHUCIU-
wHe. [Ipexae Bcero, HEOOXOAMMO BOCIOIB30BATHCS CIHCKOM PEKOMEHAYEMOW MO JaHHOM auc-
UUTUIMHE JTUTepaTypoi. JJOMoJTHUTEIbHBIE CBEICHUS 110 U3y4aeMbIM T€MaM MO>KHO HAaWTH B MEPHO-
nuryeckoit neuatu u MHTEpHETE.

[IpenycMoTpeHO mMpoBeaeHNEe ayAUTOPHBIX 3aHATHN (B BUC JICKIIUN U TPAKTUYECKUX 3aHSATHI)
B COUETaHHUH C BHEAYIUTOPHOI paboTOil.
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IIpunoxenue 2

AHHOTAIUA
pa6oueii mporpaMMbl TUCIHUNIMHBI
Konuenuuu coBpeMeHHOT0 €CTeCTBO3HAHUSA

1. Ileab u 327294 TUCHHIIMHBI

[enpto M3ydeHUs AMCIUIUIMHBI SBISETCSA: M3ydeHHE (YHIAMEHTAIBHBIX (PU3NYECKUX, 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 PEIICHUS MPUKIIa-
HBIX ITpo0JIEM;
— ¢opMHpOBaHUE HABBIKOB MPOBEICHHS HAYYHBIX HCCIEIO0BAHUMN, 03HAKOMJICHHE C COBPEMEH-
HOM Hay4YHOM anmnaparypou;
— O3HAKOMJICHHE C UCTOPHEH eCTeCTBO3HAHUS U €€ Pa3BUTHEM, a TaK)Ke€ C OCHOBHBIMHU HaIpaB-
JICHUSMH ¥ TEHJCHIMSIMHA Pa3BUTHS COBPEMEHHOTO €CTECTBO3HAHMS.

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 TUCIUILIHHBI cocTaiseT 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 - TTopsimok 1 Oecropsaa0K B IPUPOJIE

5 - DBOJIIOIIMOHHOE €CTECTBO3HAHUE

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

OK-3 -CcriocoOHOCTBIO MCTONB30BaTh €CTECTBEHHOHAYYHBIC M MATEMaTHYCCKUE 3HAHUS JIS
OpPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMAIIMOHHOM MTPOCTPAHCTBE.

OK-6 - criocoOHOCTBIO K CAMOOPTaHU3AIMH U CaMOOOPA30BAHHIO.

[TK-11 - rOTOBHOCTbH HUCIIOJIB30BATh CUCTEMATU3UPOBAHHBIC TEOPETHUECKHUE U TIPAKTHUECKUE
3HAHMS JTSI TOCTAHOBKY M PEIICHUS UCCIICIOBATEILCKUX 3a71a9 B 00acTi 00pa3oBaHusl.

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 o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

IIporokon 3acenanus kadeapsr 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 METOoAa 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 (MaTeMaTHyecKas, 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 NpeACcTaBIeHUN 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 OpraHu3aliui MaTepu
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.
SBOJTIOITHSL.

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 noka3aresieil 1 KPpUTepHeB OlleHMBAHUS KOMITIeTEeHIUIt

Ilokazarenu Ounenka Kpurepun
3HaTh 1) [TpuMeHsieT noay4YeHHbIC TEOPETH-
OK -3: YECKHUE U MPAKTUUYECKUE 3HAHUS €CTe-
OCHOBHBIE XapaKTEPUCTUKU E€CTECTBEH- CTBEHHOHAYYHOI KapTHHBI MUpa JUIs
HOHAY4YHOM KapTUHBl MHpa, MECTO U pelIeHns IPaKTUYECKUX 3a]a4 ecTe-
pOJIb 4YEeJOBEKa B INPUPOAE; HUCTOpUYE- CTBO3HAHMS. 3HACT OCHOBHBIE XapaKTe-
CKHME€ acCIeKTbl pa3BUTHS E€CTECTBO3HA- 3auTeHo PUCTHKH, OHATUHHO-KATErOpUaIbHbBIN

HUs, HamOoJiee pacnpoCTpaHEHHBIE Me-
TOAbBI UCCIICAOBAHUA B paBHI)IX 06JIaCT$IX
€CTECTBO3HAHUS;

OK -6:

MOHSATUHHO-KAaTEroOpruaabHbIN ammapar 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 TPo(hecCHOHATHLHOM
eI TCIILHOCTH;

OK -6:

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

UCII0JIb30BaTh CUCTEMATU3UPOBAHHbBIC
TEOPETUYECKUE U MPAKTUYECKUE 3HAHUS

anmnapar 1 METOAOJIOIMI0 €CTECTBO3HA-
Hus. Mcnonb3yer (pyHIaMeHTalbHbIE
YHHUBEPCAIbHBIE 3aKOHBI [l PELICHHUS
3a/1a4 110 BCEM OCHOBHBIM pas3zeiiaM
€CTECTBO3HAHUA. AHaAIU3UPYET HOJY-
YEHHBIM B XOJ€ pEUICHUs 3a]1a4u pe-
3ynbTaT JJIs HIOHMMAaHUS U OLIEHUBA-
HUS IPUPOJHBIX SBJICHUMN.

2) [IpumeHseT moay4eHHbIE TEOPETH-
YECKHUE U MPAKTUYECKUE 3HAHUS JIJIS
pelieHust MPaKTUYECKHUX 3a]1a4 ecTe-
CTBO3HAaHUS. BO3MOXHBI J1BE- 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-
pPYET MOJTYYEHHBIH B XOJ€E pelIeHUs
3ala4yu pe3yjbTaT IJId IOHUMAaHUA U
OLICHUBAHUsI IPUPOJIHBIX SBJICHUI ca-
MOCTOSITEIHLHO WM € TIOJICKa3KOi mpe-
nojaBaTensl.

3) IIpuMeHseT nosy4YeHHbIE TEOPETH-
YeCKHUE U NMPaKTUYECKUe 3HAHUS [Tt
peleHus MPakKTUYECKUX 3a1a4 ecTe-
CTBO3HAHMS, HO JIOMyCKaeT 0oee TpEX
HE/I0YETOB MJIM OIMOOK B OCHOBHBIX
XapaKTepUCTHKaX U (WJIK) B MOHATHIH-
HO-KaTeropuaiabHOM afmapaTe U ecTe-
cTBo3HaHus. Mcnonp3yer pyHaameH-
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JUIS TOCTAHOBKH U PEIIEHUS HCCIIEe0BaA-
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 IIOHNMaHUS 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 3aj1ad 110 BCEM OCHOBHBIM
paszenaM eCTECTBO3HAHMS U aHAJIU3U-
pPYET IOJIYyYEHHBIN B XOJ€ PELICHUs
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)KonTtponpHas paboTa HE pelieHa.
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[Iporpamma cocTaBieHa B COOTBETCTBUH C (hefepalbHBIM T'OCYAapCTBEHHBIM 00pa30BaTeIIb-
HBIM CTaHIAapTOM BBICIIET0 00pa3oBaHus 1o HarpasieHHo moarotoBku 44.03.01 «Ilemparornueckoe
obpazoBanue» oT «04» nexabps 2015 r. Ne 1425

st Hadopa 2018 roaa u yae6HbM mianoM ®T'BOY BO «bpl'Y» amns 3a0uHoii popmbl 00Y-
yeHus oT «12» mapta 2018 r. Ne 130.

IIporpammy cocraBuiI:

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

Pabouas nporpamma paccMoTpeHa U yTBepxkAeHa Ha 3aceanuu kadeapst Mud

OT « » 20 r., nporokoa Ne

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

3aBenytomiuii 6a30Boitl kapeapoit UITull Kynpsmos B.B.
Hupexrop OubmmoTexn Cotnuk T.®.

Pabouas nporpamma oj00peHa METOIUYECKON KOMHUCCHEN €CTECTBEHHOHAYYHOIO (DaKkyIbTeTa

OoT « » 20 I., MpoTokon Ne

[Tpencenarens meronuueckoit komuccun EH dakynprera Bapnansa M.A.
COI''TACOBAHO:

Havanbauk

y4e0HO-METOINYECKOTO YIIPABIICHUS Hexesen I'.11.

Perucrpanuonnsiii Ne
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