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1. IEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUSA
OBPA3OBATEJBHOM ITPOT'PAMMBI

Buj nesiTeJIbHOCTH BBITYCKHUKA

JlucuurimHa OXBaThIBAET KPYTI BOIPOCOB, OTHOCSIIUXCS K TMEAaroru4eckoi, UCCieI0BaTelb-
CKOH BUJ1amM HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH BbIITYCKHHKA B COOTBETCTBHU C KOMIICTCHIUAMUA U
BHJIaMHU JIEATEILHOCTH, YKa3aHHBIMHU B y4eOHOM TUIaHE.

Meab AMCIUATUIUHBI

L{enpro M3ydeHus TUCIUIUIMHBI SBJISCTCS: N3ydeHue QyHAaMEHTAIBHBIX (PU3NYECKUX, XUMHUYE-
CKHX, OMOJIOTHYECKUX 3aKOHOB, TEOPUI, METOJOB KIIACCUYECKOT'O0 U COBPEMEHHOI'O €CTECTBO3HA-

HU.

3agauu AUCHMILINHBI
3azadyeil U3y4eHUs IUCLHUIUIMHEBI SBIISCTCA:
— (popMupoBaHNEe HABBHIKOB MPOBEIEHUS HAYYHBIX HUCCIIEAOBAaHUM, O3HAKOMIICHHE C COBPEMEHHON
Hay4HOU ammapaTypou;
— O3HAKOMJICHHME C UCTOPUEN €CTECTBO3HAHMS U €€ PaA3BUTUEM, a TAK)KE C OCHOBHBIMH HalpaBJICHU-
MM U TCHJICHIIUSIMU PAa3BUTUS COBPEMEHHOTO €CTECTBO3HAHMSL.

MOOpPTaHU3AINH U
caM000pa30BaHUIO

Kon Copnepxanue Ilepeyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs 10
KOMIIeTeHIIUH KOMIIeTeH Ui AUCHHILINHE
1 2 3
OK-3 CIIOCOOHOCTBIO ~ HUC- | 3HATH:
MOJIb30BaTh ecTe- | OCHOBHBIE XapaKTEPUCTUKH €CTECTBEHHOHAYYHOH KapTH-
CTBEHHOHAYYHBbI€ M | Hbl MUpa, MECTO U POJIb YEJIOBEKA B IIPUPOJIE; UCTOpHUYE-
MaTeMaTHYECKUe CKHE acCIeKThI Pa3BUTHS €CTECTBO3HAHUS; Hanbolee pac-
3HaHUS [UId OpHMEH- | IPOCTPaHEHHbIE METO/bI MCCIEeI0BaHUs B Pa3HbIX 00Ja-
TUPOBAHMSI B COBpE- | CTAX €CTECTBO3HAHUS;
MEHHOM  HMH(}OpMa- | yMeTh:
IIMOHHOM TIPOCTPaH- | OOBACHATH OCHOBHBIC IPUPOIHBIC U TEXHOTCHHBIC SIBIIE-
CTBe. HUS ¢ TO3ULUN (yHAaMEHTAIbHBIX €CTECTBEHHOHAYUHBIX
3aKOHOB; ITPUMEHSTh €CTECTBEHHOHAYYHbBIC 3HAHUS B
yueOHOI U mpodecCHOHaTbHOM e TENbHOCTH;
BJIA/IeTh!
HaBBIKAMU HMCII0JIb30BaHHSI OCHOBHBIX €CTECTBEHHOHAYY-
HBIX 3aKOHOB M IPUHITUIIOB B BAKHEHIINX MPAKTHYECKUX
NPUIIOKEHUSAX; HABBIKAMH TPUMEHEHHSI OCHOBHBIX METO-
JIOB €CTECTBEHHOHAYYHOTO aHAJIM3a [T TOHUMaHUS U
OLIEHUBAHMsI TPUPOJIHBIX SBJICHUH.
OK-6 CTIOCOOHOCTBIO K Ca- | 3HATh:

MOHITUIHO-KATeTOpUaIbHBIA anmapar U METOJOJOTHIO
€CTECTBO3HAHHUS, OCHOBHBIC JOCTHKCHHS COBPEMEHHOTO
€CTECTBO3HAHUS;, OCHOBHBIE pa3lieibl E€CTECTBO3HAHMSI,
VHHUBEpPCATbHBIC 3aKOHBI MPUPOIBI;, OCHOBHBIC KOHIICII-
MU COBPEMEHHOT'O E€CTECTBO3HAHMSI; OCHOBHBIC JOCTH-
KCHHSI COBPEMEHHOTO €CTCCTBO3HAHHS,

yMeTb:

OTJIMYATh HAYKy OT IICEBJIOHAYKH; IPUMEHSTH €CTe-
CTBEHHOHAYYHbIE 3HAHUS 7151 OOBSICHEHHS MaTepHallb-
HBIX OOBEKTOB U SIBJICHUH OKPYXKAIOMIEH CPeIbl
BJIA/IETh:

HABbIKAMU €CTECTBEHHOHAYYHOT'O O0BSICHEHUS KapTHUHBI
MUPa; OCHOBHBIM OHATUHHBIM aIlllapaToM €CTECTBEH-
HBIX HayK; HaBbIKaMH MTOMCKA U cOOopa WHQPOpPMaIIUU 110
€CTECTBCHHOHAYYHOW KapTUHE MHPA.




2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIHON ITPOT' PAMMBI

Hucuurmumaa b1.5.08 «EcrecTBeHHOHaydHass KapTHMHAa MHpPa» OTHOCHUTCS K 0a30BOW yacTu

y4eOHOTO IIJ1aHa.

I/IsyquHe JAUCLHHMITIINHBI <<ECT€CTBCHHOHay‘-IHaSI KapTuHa MHpPa» OCHOBBIBACTCA HA IIKOJIbHBIX
3HaHUAX 10 €CTCCTBCHHOHAYYHBIM IIPECAMETaM, TAKUX KaK (bHSI/IKa, MaT€MaTuKa, XMMH, 6I/IOHOFI/I${,

reorpadusi, ACTPOHOMHUSL.

B cBoro ouepenp, «EcrecTBeHHOHay4yHass KapTHHA MHpPa» CIIOCOOCTBYIOT H3YYEHHUIO TaKHUX
y4eOHBIX TUCHUILIMH Kak: «Dunocodus», «be30mnacHoCTh XU3HeAeATeIbHOCTH Y, «KoHIenuu co-

BPEMCHHOI'O €CTCCTBO3HAHU .

Takoe cucTeMHOE MEKIUCIUILUIMHAPHOE M3YYCHHE HAIPABJIICHO Ha JOCTH)KEHHE TpeOyemoro
®I'OC ypoBHS MOATOTOBKH O KBaTU(UKAIIUU OaKaiaBp.

3. PACIIPEJEJIEHUE OB BEMA JUCHUIIJIMHBI

3.1. Pacnpeneiienne 00bemMa AUCHUILIUHBI 10 popMaM 00ydeHUst

Tpyooemkocmob OucyunaIuHbl 6 Hacax
Kypcosan
—~ Y
3 g . 3 § paboma Buo
X S g § 3 (npoexm), npome-
Dopma L = é" 3 S KOH- srcymou-
obyuenusn S § 0 § mpoabHan HOUl am-
§~ § & s g3 § s | Ppaboma, | mecmayuu
o S| s S S SS| 35| pedepam,
S 8| 3 s § S| 3§ | ePre
= QO Q ~ N O 8 O s
1 2 3 4 5 6 7 8 9 10
Ounas - - — — — — - - -
3aounas 5 — 72 14 6 8 54 - 3auéT
3aouHas (ycko- s 3 3 3 3 B B 3
peHHoe o0yJueHue)

3.2. Pacnipenesienne 00beMa JUCHMIIIMHBI 10 BUAAM YYeOHBIX 3aHATHH U TPYA0EMKOCTH

— 3a04Has (popma oOydyeHHs !

TDYOON- | ooy axmuenoi, | v e
Buo yueonsix zanamuii Kocmp ’ . no xypcam, 1wac
UHHOBAYUOHHOIL
(uac)
popmax (uac) 5
1 2 3 4
|. KonrakTHasi padoTa odyuyawuuxcs ¢ npemnoja- 14 14
BaTejeM (Bcero)
Jlextum (JIk) -
Cemunapsl (C)/ Ilpaktrueckue 3ansatus (113) -
I'pynmoBbie (MHAWBHUIyaIbHBIE) KOHCYJIBTAIH + - +
I1.CamocTosiTenbHAs padoTa odyuaromuxcs (CP) 54 - 54
IToAroToBKa K MPaKTHYECKUM 3aHSATHSIM 34 — 34
IMoaroroBka K 3a4eTy 20 — 20
I11. IlpomexxyTouHasi aTTecTanus 3a4éT —
Kontpois 4 -
OO6mmas TpyT0eMKOCTh JUCITHTILTAHEI qac. 72 - 72
3ad. e]l. 3 _ 3




4. COAEP) KAHUE JUCIUIIJINHbI

4.1. PacnipeesieHue pa3iesioB IMCUMILIUHBI IO BUAAM YU4eOHBIX 3aHATHI

— VISl 32049HOH (popMBbI 00yUeHHS:

No Buowt yueonwvix 3anamuii, 6knrouan
pas- camocmoamenvHyo paoomy ooy-
dena Haumenoeanue Tpyoo- | uarowuxca u mpyooemkocms (uac)

u pasoena u eMKocmb, |  yueOHble 3aHAMUA camocmon-
me- mema OuUCUUNUHDBL (uac.) Hpaxmuve- menvhas
Mbl neKuuu cKue 3aua- | paboma ooy-

mus uarowiuxca

1 2 3 4 5 7

1 IBOJIIOLMSI HAYYHOT'0 METO/Aa U 5 1 1 4

EHKM
1.1 | Hayuuslif METO/ IIO3HAHUS 0,9 0,2 0,2 0,5
1.2 | EcrecTBO3HaHME U €r0 pOJb B KYJIbTYype 0,5 - - 0,5
1.3 OTuka Hay4yHBIX HccienoBaHuid. Ilces- 0.8 0.2 0.1 05
JIOHAYKa

1.4 | dopmMupoBaHHe HAYIHBIX TPOrPaMM
(MaTemaTH4ecKas, aTOMUCTHYECKAs, 0,7 - 0,2 0,5
KOHTUHYaJIbHas)
1.5 | EcrecTBeHHOHAYYHBIE KAPTUHBI MUpa 0,9 0,2 0,2 0,5
1.6 | PasButHe nmpencTaBICHHA O MATCPUU 0,8 0,2 0,1 0,5
1.7 7 -
PazButue npeacraBiaeHuit o 1BUKE 0.6 B 0.1 0.5
HUH

1.8 Pa':’:BI/ITI/Ie IPEJICTaBICHUN O B3aUMO- 0.8 0,2 0.1 05
JNENUCTBUU

2. ITpocTpaHcTBO, BpeMsi CHMMETPHS 13 1 2 10

2.1 | [IpuHIMIIBI CHMMETPHH, 3aKOHBI COXpa- 295 0.2 0.25 25
HCHUA

2.2 | DBoutonust IpeCTaBICHHN O MPOCTPAH- 2.95 0,2 0.25 25
CTBC€ U BPCMCHU

2.3 -

CrnenuanbHasi TEOpUsi OTHOCUTETb 2.95 0.2 0.25 25
HOCTH
2.4 | Obuast Teopust OTHOCHTEIBHOCTH 3,15 0,4 0.25 2,5

3. CTpyKTYypHbBIE YPOBHHM H CHCTEMHAS 12 1 1 10

OpraHu3anusi MaTepu
3.1 | Mukpo-, MaKpo, MEraMupsbI 2,2 0,1 0,1 2
3.2 | B3auMOCBSI3b CTPYKTYPHBIX YPOBHEH 23 0.1 0.2 2
OpraHH3ali MaTepH

3.3 | Opranuzanusi MaTepuu Ha GU3NIECKOM 3.4 0.1 0.2 )

yYpOBHE

3.4

[Ipoueccrl Ha GU3NYECKOM YpPOBHE 13 0.1 0.2 1
OpraHu3ali MaTepUu
3.5 -
Opranuzanus Marepuud Ha XHUMHUE 13 0.1 0.2 1
CKOM YpOBHE

3.6
[Iponiecchl HA XMMHYECKOM YpPOBHE 13 0.1 0.2 1
OpraHU3aIi MaTePUH

3.7
Ocobennoctu OHMOJIOTHYECKOT0 14 0.2 0.2 1
YPOBHS OPTaHU3AINHI MaTePUN

3.8 | MonekyisipHble OCHOBBI KH3HU 3,5 0,2 0,2 3

4. Ilopsiiok u GecnopsiioK B IpUpoe 13 1 2 10

4.1 i -

MexaHnndeckuii JeTepMUHU3M. Xao 2 45 0.2 0.25 )
TUYECKOE TTOBEJCHUE JMHAMUYECKHUX




CHUCTEM.

4.2 | IluHaMHYECKHE M CTATHCTHYECKHUE 295 B 025 5
TEOpUU ' '

4.3 | KopIyCKyJIsspHO-BOJIHOBOM JTyallu3M. 2 45 02 025 5
CooTHoIIeHUs HEOTIPEACIEHHOCTEN ' ' '

4.4 | TIpuHIMI JONOJHUTESIIBHOCTH 2,25 - 0,25 2

4.5 | IIpuHIUI BO3pacTaHUs SHTPOIIUU 1 - - 1

4.6 | 3aKOHOMEPHOCTH CaMOOPIaHU3aIUU 1,6 0,6 - 1

5. ITanopamMa coBpeMeHHOI0 ecTe- 12 1 1 10
CTBO3HAHMS

5.1 | Kocmonorus 25 0,25 0,25 2

5.2 | Kocmoronus. I'eonorudeckas 5Bo- 25 0,25 0,25 5
JIFOIHS

5.3 | [IpoucxoxacHue KU3HU 2,5 0,25 0,25 2

5.4 | Bruosornueckuii 3BOJIIONMOHN3M 2,5 0,25 0,25 2

5.5 | Uctopus ®u3H1 Ha 3eMJIe U METOIbI 25 0,25 0,25 1
HCCJIEIOBAHUS YBOJIIOIUN

5.6 | 'eHeTHKa U 3BOJOLUA 1,5 0,25 0,25 1

6. | buocdepa u yenoBek 12 1 1 10

6.1 | DxocucTeMsl 2,4 0,2 0,2 2

6.2 | buochepa 2,4 0,2 0,2 2

6.3 | Uemosek B bmochepe 2,4 0,2 0,2 2

6.4 | I'MoOambHBIN SKOJIOTHYECKHIA KPU3HC 2,4 0,2 0,2 2

6.5 | Hoocdepa 2,4 0,2 0,2 2

HUTOI'O 68 6 8 54

4.2, Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3ji€jiaM U TEMaM

Paznea 1. DBOJIIOIIMSA HAYYHOI'O METOJIA U ECTECTBEHHOHAYYHOH
KAPTUHBI MUPA

Tema 1.1. Hay4nslii MmeToq
Jlexnus

©CoNo~wWNE

Hayunslii MeTo MO3HAHUS.

YPOBHM Hay4yHOTO IMO3HAHHUS.

['unote3a. TpebGoBaHus K HAYYHBIM TMIIOTE3aM.

Hayunas teopust. Kpurepun HaydHOro O3HAHHUS.

MeTonabl Hay4dHOTO ITO3HAHMSL.

CBolicTBa HAyYHOI'O 3HAHHUS.

[Tpunuune: Bepuduxanmu, GaabcupuKaum, COOTBETCTBHSL.
DyHKIUN HAYKU.

CootHoleHne adCOITHON U OTHOCUTEIBHOM UCTHH.

Tema 1.2. EcTrecTBO3HAHUE M €0 POJIb B KYJIbTYype
Jleknus

agrONE

1S

EcrecTBO3HaHME — COBOKYITHOCTH HAYK O IPUPOJIE.

EcrecTBeHHble Hayku: (hU3HKa, XUMHUsI, OMOJIOTHS, T€0JIOTUS, ACTPOHOMHUS, SKOJIOT Ul
JMuddepenunanys u MHTErpalus Hayk.

MaremaTHKa Kak s3bIK €CTECTBO3HAHHUSL.

['ymanutapHubie Hayku: ¢pumocodusi, HCTOpusi, GUIOIOTHS, KyJIbTYPOJIOTHS, TTPaBOBEIC-
HUE, eJarOTHKa.

HctopuyHOCTh 3HAHUS.

EctecTBeHHOHay4YHAasl ¥ TyMaHUTapHAs KyJIbTypa. B3auMOCBSI3b MEXy HUMHU.



Tema 1.3. ITuka Hay4HbIX HccieaoBaHuii. [IceBroHayka
Jlekuus
1. Drtuueckne NpUHLMIIBI HAYYHBIX UCCIEJOBaHUM.
2. IlceBnonayka. OTinMUYUTEIbHBIE IPU3HAKH IICEBIOHAYKH.
3. buostuka.

Tema 1.4.®@opMupoBaHUe HAYYHBIX IPOrpaMm (MaTeMaTHYeCKAasl, ATOMUCTHYECKAS, KOH-
THHYAJIbHAas)

Jleknus

1. Harypdunocodckas kapTrHa MUpa

OcHoBHbIe uaen Muerckoit mkosl. [Ipodiema neponauana (Paiec, AHaKCUMaHID,
AmnakcumeH, ['epakiur).
Maremarnueckas nporpamma I[ugaropa.
Oneiickas mkona: Kcenon u 3eHoH.
AtomapHas runotesa Jlemokpura.
Unewn n npeacrasnenus [lnarona
[[Ixona n Hay4Hast mporpaMMa ApUCTOTEIS
Marematuka EBxinna.
Pa3BuTHE KOHTHHYAIBHON HCCIIE10BATENIBCKON IPOrpaMMBbl: IPUHIUI OJIU3KOAEHCTBUS
U TIOHATHE (PU3UYECKOTO MOJIS.
10. Pa3BuTHE aTOMUCTHYECKOMN MCCIIEA0BATEIHCKOM MPOTrPAMMEI.
11. l'eouenTtpuueckas cuctema mupa Konepuuka.
12. Pa3BuTHe MareMaTudeckoii mporpamMmel (HerotoH, Makcsei, Ditamreiin, [Lpénuarep).
13. [IpuHnMn nanbHOASHCTBUS U KOPITYCKYbl HproTOHA.
14. ®oronsl — kBaHTHI cBeTa. [IoHsATHE KBAHTOBOTO TOJIS.

N

N kAW

Tema 1.5. EcTrecTBeHHOHAYy4YHbIe KAPTHUHBI MHPa
Jlexnus
1. OcHoBHBIE €CTECTBEHHOHAYUYHbIE KAPTUHBI MUPA: MEXaHUYECKasl, IEKTPOMarHuTHas,
KBaHTOBO-IIOJIEBAsl, COBPEMEHHAs DBOJIFOLMOHHAS.
2. Omin4me HAyYHOU KapTHHBI MUpa OT HAyYHOH TEOpHH.
3. ®yHIaMeHTallbHbIE BONIPOCH], HA KOTOPBIE OTBEYAET HayyHast KapTHHA MUpA.

Tema 1.6. PasBuTHe npeacraBjieHuii 0 MaTepuu

Jleknus

1. TlousTHe MaTepum.

2. PasBurtue npencraBieHuit o marepun. opMbel MaTEpUH: BENIECTBO, MOJIE, (PU3MUECKUIT Ba-

KYyM.

ITonsiTHE O BElIECTBE B MEXaHUYECKON KapTUHE MUDA.

AToMHO-MOJIEKyIsipHOE yueHue (padbotsl A. JlaByasbe, M B JlIomoHOCOBA).

VYuyenue o crpoenuu Beniectsa (teopust A. M. byrneposa).

CoBpeMeHHbIE HJIEN U TIPEACTABIEHUS O CTPOEHUU BelllecTBa. BemecTso u nosie.

OyHIaMEeHTAIbHBIE 3JIEMEHTApHbIE YACTHUIIBl. XapaKTEPUCTHKU DJIEMEHTAPHBIX YacCTHIL:

macca, 3aps/, CuH, BpeMs xu3HH. Kiaccupukaius sjeMeHTapHbIX YacTHULI.

8. TlepeHocunku (yHIAMEHTAIBHBIX B3aMMOJCHCTBHIA: ()OTOHBI, TPABUTOHBI, TIFOOHBI, ME30-
Hbl. CIOCOOHOCTB YacCTHII K B3aUMOTIPEBPALICHHUIO.

9. KopmyckymsipHO-BOITHOBOH JTyalTu3M.

10. IuckpeTHOCTh U KOHTUHYAJILHOCTh B HEXHBOU M KUBOU IPUPOE

11. [Ipoueccel Ha HU3MUECKOM YPOBHE OpraHM3allMd MaT€pPUU: SBJIEHUE PaJIMOAaKTUBHOCTH. 3a-
KOH paZinoakTuBHOTO pacnaja. Ilepuon nonypacnana. CoctaB U3ilydeHuUs IpU paiiOaKTUB-
HOCTH.

12. OTKpbITHE aTOMHOTO $51/1pa, U3MEPEHUE €T0 Pa3MEPOB, MACCHI U 3aps/a.

13. Snepubie peakuun. Peakiuu cuHTe3a JIETKUX SAEP.

14. Tunel TepMOSAEPHBIX PEAKLUI B 3B€3/1aX U IBOJIIOLINS 3BE3]L.

No ok ow



Tema 1.7. Pa3zBuTHe npeAcTaABJIEeHUI 0 IBUKEHUH
Jleknusa

1. ®opmbl IBMKEHUS MaTEpUU: MEXaHUUECKas, pusnyeckast, XuMU4IecKas, OM0JIOTHYeCcKasl.
B3aumocBs3b ¢GopM ABMKEHUS U UX HECBOAUMOCTbD JIPYT K IPYTY.

2. Tloustue cocrosiaus. [IBMKEHNE KaK H3MEHEHHUE COCTOSHUSI.

3. OcCHOBHBbIE XapaKTEPUCTUKU MEXAaHUUYECKOT'O ABMKEHUS: MaTepUaabHas TOUYKa, TPACKTO-

pHsl, CKOPOCTh, YCKOPEHHE, ITYTh, CHJIa, HMITYJIEC T€JIa, MOMEHT UMITYJIbCa, MEXaHUYe-

cKasl pabora.

3axkonbl HproToHA.

5. Buasl u XxapakTepUCTUKU BOJIH: CKOPOCTh, AJIMHA BOJIHBI, 4aCTOTA.

6. CaoiicTBa BoJIH: HHTEepPepeHIINS, AUDPAKIIHS, TOTAPU3ALIUS.

&

Tema 1.8. PazBuTHe npeacTaBiieHUil 0 B3aUMO1elCTBUH
Jleknus

1.

Noakown

@yHIaMEHTaJIbHbIE B3aUMOJICHCTBUS: I'PaBUTALMOHHOE, cJ1a00e, CUIIbHOE, FIEKTPOMAarHuT-
HOE, CUJIBHOE.

XapakTepuCcTUKU (PyHIAMEHTAIBHBIX B3aHMOACHCTBHM.

3-ii 3akoH HeroToHa.

Cuna — KaKk XapakTepuCTUKa B3aUMOJEHCTBUS

JanpHoaelcTue. bim3koaeicTBHe.

IToneBoil MeXaHU3M IIEpeiavu B3auMOAECHCTBUI

KBaHTOBO-110/1€BOM MEXAHU3M II€PENAYN B3aUMOICHCTBUN

Paznen 2. IPOCTPAHCTBO, BPEMS, CUMMETPUS

Tema 2.1. [IpyHIUNIBI CHMMETPHH, 3AKOHBI COXPAHEHUS
Jlekuus

LN~ wWNE

[ToHsITHE CUMMETPUU B €CTECTBO3HAHUH. MI30TPOMHOCTH TPOCTPAHCTBA.
Buael cummerpuu.

WMHBapraHTHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX ITPE0O0Pa30BAHUM.
[Tpocreiinme cuMMeTpun (aCUMMETPHH ITPOCTPAHCTBA), BDEMEHH.
3akonbl coxpanenus. Teopema Hetep.

Buapsl cuMMeTpun: reoMeTpudeckre, IMHaMHUUECKUe, KaTMOPOBOUHBIE.
OBOIIOIUS — KaK LEM0YKa HapyIIeHU CUMMETPHUH

CuMMeTpHs 1 aCUMMETPHUSI )KUBOTO.

Tema 2.2. DBOJOIUS MPECTABIEHUIH 0 MPOCTPAHCTBE U BPEeMEHH
Jlekuus

1

2.
3.
4.

IIpocTtpaHcTBO M BpeMsi ApUCTOTEIS.

AGCONIOTHOE U OTHOCUTENBbHOE MPOCcTpaHcTBO HbloTOHA.

Muposoii 3¢pup. OnbiT Maiikenbcona- Mop:iu. IHBapHaHTHOCTh CKOPOCTH CBETA.
EnuHCTBO pocTpaHcTBa M BpEMEHHU Kak (DOPMBI CYIIECTBOBAHUS MaTEPHH.

Tema 2.3. CnennaabHasi Teopusi orHocuTeabHocTH (CTO)
Jleknus

[Tpuniun otHOcUTENnbHOCTH [ anumes.

[IpuHIMIT OTHOCUTENBHOCTH DUHILTEHHA.

[Tocrynatel u cneactBust CTO.

[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAI MEXKAY COOBITUSMU, €T0 HHBAPUAHTHOCTh
[TpuarHHO-CIIEACTBEHHBIE CBS3H MEXKY COOBITHSIMHU, TPUIUHHOCTD

EnuHCTBO IpOCTpaHCTBA U BPEMEHU.

OKBUBAJICHTHOCTh MACChl U SHEPTHUH.

NoakowdE

Tema 2.4. Oomasi Teopusi orHocutebHocTu (OTO)



Jleknus

ook wnE

Pacnipoctpanenne npuHINIIA OTHOCUTEIBHOCTH Ha HEMHEPLIMAIbHBIE CUCTEMBI OTCUETA.
[TpuHIMT S5KBUBAJEHTHOCTH IPABUTAL[MIOHHOIO TOJIS U CUJI MHEPLIUU.

Omnupuueckue nokazarenbcersa OTO.

[ToHsiTHE rPaBUTALIMOHHOTO paJnyca.

I'paBUTALIMOHHBIN KOJUIAIIC.

UYepHsbie IbIPHI

Pa3znean 3. CTPYKTYPHBIE YPOBHU U CUCTEMHAS OPTAHU3ALUA MATEPUN

Tema 3.1. Mukpo-, MaKpo-, MEraMmpbl

Jleknus
1. CrpykTypsl Meramupa: 3Be3/1bl, IJIAHETHBIE CUCTEMbI, FAJIAKTUKU
2. Kputepun nenenust Ha MEKpoMup. MakpoMup, MeraMup
3. IIpocrpancTBeHHBIC MacTaObl BeeneHHoM
4. EnuHuIBI U3MEpPEHUs paCCTOSIHUM B MEraMupe: acCTpOHOMMYECKash €IMHMIIA, CBETOBOM IO,

o

9.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

napcex.

Bpemennsie Maciitadel BeeneHHOM.

SIBieHuUs MO3BOJIAIOLIME OLICHUTh BpeMs cylecTBoBaHus Beenennoit: adpdekr Homepa, 3a-
KOH Xa00ma

XapakTEepUCTUKH 3BE3/]: CBETUMOCTD, MOLUTHOCTb U3JIy4YEHUs, Macca, paauyc, CIIEKTpasb-
HBIM COCTaB U3ITyYCHUS.

CriekTp 3/1eKTPOMarHuTHBIX U3y4eHUH (paJnoBOIHbI, HH(PPAKPACHBIH, BUAUMBIH, yiabTpa-
(¢uosIeTOBBIN AMANA30Hbl, PEHTTEHOBCKOE U TaMMa- U3yYCHHE).

Bcenennas. Meraranaktuka. Kpynnomacuirabuas crpykrypa BeeneHHoil.

OIHOPOIHOCTH M U30TPONTHOCTH BeeneHHo# Ha 0YeHb OOJBIINX MaciITadax.

CkoruieHus rajakTuk

KBazapsl.

Mueunslii yTh — Hama | anakTuka

CocTaB COTHEUHOM CHCTEMBI: MJIAaHETHI, CIIyTHUKH IUIAaHET, ACTEPOU/Ibl, KOMETHI, MAarHUTHBIE
T0JIs1, TIBLIIEBAs MAaTEPHsl, COJTHEYHBIM BETEP U KOCMUUYECKUE JIyUH.

[Tnanersl 3emHoOM rpynmnsl: Mepkypuii, Mapc, Benepa, 3emus.

[Tnanersl rurantsr: HOnurep, CatypH, Ypan, Ypan, HenrtyH.

[Tosc acreponios

VIcTOYHMKHY SHEPTUHU 3BE3/1: TEPMOSACPHBINA CUHTE3 U SHEPTUsl TPAaBUTALIMOHHOTO CKATHUS
[TnanerapHble TyMaHHOCTU. [ UraHTBI U cBepXTUranThl. [lynbcapbl. CBEpXHOBBIE 3BE3/bI.

Tema 3.2. B3anMocBsi3b CTPYKTYPHBIX YPOBHEI OPraHu3alMi MaTepuu
Jlekuus

1.

2.

CucreMHOCTb NpUpoaAbl. MHOTOOOpa3ue cucreM. MepapXuuHoCTh NPUPOABI U cUcTeM. AJl-
JUTUBHOCTb. IHTEIrpaTUBHOCTSD.

B3anmocBs3b ypoBHEN opraHu3aliuu MaTepuu: GU3NYECKOro, XMMHUIECKOoro, Ononoruyie-
CKOTO0.

buonornuecknii ypoBeHb OpraHu3alMyi MaTepUN: KIETOYHBIN, OPraHHbIN, TKAHEBOW, Opra-
HU3MEHHBIH, BUJOBOM, NOMYJSAIIMOHHBIN, OHOChEpHBIi.

®u3nuecKkuil ypoBEHb OpraHn3alii MaTEPUU: KBAPKH, JIEITOHBI, IIEPHBIM YPOBEHb, ATOM-
HBIH, MOJIEKYJISIPHBINA, MAKPOMOJIEKYJIIPHBIi.

XHUMHUYECKUH YPOBEHb OPraHU3alMy MaTEPUU: XUMHUYECKUH AJIEMEHT, aTOM, U30TOIbI, MO-
JIEKyJ1a, BEIECTBO, KaTAJIN3aTOPBI, I0JUMEPBI, MOHOMEPHI.

Tema 3.3. Opranuzanus MaTepuu Ha PU3HYECKOM yPOBHE
Jlekuus

1.

2.

DOyHIaMEHTAIBHBIE 3JEMEHTAPHBIE YACTULbL. XapaKTEPUCTUKU SJIEMEHTAPHBIX YaCTHILIL:
Macca, 3apsi, CluH, BPEMsI )KU3HU.
Knaccudukanus sneMeHTapHbIX YaCTHII.



[Tepenocurku GhyHIaMEHTAIBHBIX B3aUMOICHCTBHIA.
CriocoOHOCTD YacTHI] K B3aMMOIIPEBPAILCHHIO.
®usnyeckoe nosie. Bakyym.

Temuas Marepus. TemHas sHeprus.

SIS AR

Tema 3.4. Ilpouneccsl Ha GU3NYECKOM YPOBHE OPraHU3AIUM MAaTEePHH

Jleknus

SIBieHUE palnOAKTUBHOCTU. 3aKOH paJlMOAKTUBHOrO pacnaza. Ilepuon nomypacnana.
OTKpeITHE aTOMHOTO 511pa, U3MEPEHUE €T0 Pa3MEPOB, MACChI U 3apsja.

Snepusle peakuuu. Pacienienus ssaep aToMoB 10/ 1eHCTBUEM HEUTPOHOB

MeToapl oJTy4eHus: NCKYCCTBEHHBIX PaJMOAaKTUBHBIX 3JIEMEHTOB.

[enenue Tsokensix aaep. Llennas saepHas peakuus.

Peakuuu cunTe3a sierkux anep. TUIbl TEPMOSIEPHBIX PEAKLUI B 3B€3/1aX U HBOJIIOLIMS 3BE3]

ook wnE

Tema 3.5. Opranuzanusi MaTepuu HA XUMHYECKOM YPOBHE

Jlexkuust

XHUMHS — KaK €CTECTBEHHAsI HayKa

[Ipenmer xumuu. ctopust U 3Tanbl CTAHOBIEHUS XUMHM:
JloHayuHBI1 9Tan — anxuMudeckuit (¢ gpeBHocTH 10 X VI B. H. 3.)
3apoxACHUE U CTAHOBIICHUE HAYYHOU XUMUU.

Xumnueckuil anemeHT. AtoM. Moinekyna. Bemectso.
Ilepnonnueckas cucrema. Ilepunonnyecknii 3akon .11, Menneneesa.
XHUMHUYECKUE CBA3H.

OCHOBHBIE XMMHUYECKHE 3aKOHBI: 3aKOH COXPAHEHHS MAcChl, SHEPTUH, 3aKOH TTOCTOSHCTBA
COCTaBa, KPaTHBIX OTHOILIEHHUI, 00bEMHBIX OTHOIICHUN, ABOTAIPO.

NN E

Tema 3.6. Ilpouecchl Ha XUMUYECKOM YPOBHE OPTraHU3AIMH MaTePUH
Jlexkuust
1. KoHuentyanabHbIe CUCTEMBI XUMHUH: YYEHHE O COCTABE BEIIECTBA (MIEPBbI YPOBEHb XUMHYE-
ckoro 3HaHus1). KoHnenus XxuMu4yeckoro nemMenTa. KoHIenus XuMu4ecKux COeIMHEHNM.
CtpykTypHast XuMus (BTOPOW ypOBEHb XUMUYECKOTO 3HAHHS),
YueHne 0 XUMHUYECKHUX MPOLECCAX - TPETUN YPOBEHb XUMUYECKOTO 3HAHUS.
DBOJIOIMOHHAA XUMHUS — 4-if yPOBEHb XUMHUYECKOTO 3HAHHUS.
ITepcrieKTUBBI pa3BUTHS XUMHUH.

arwN

Tema 3.7. OcobeHHOCTH OM010TMYECKOr0 YPOBHS OPraHU3alMU MaTepHu
Jlexkumst

1. Tlepuon cucremaruxu. Harypanuctuueckas 6uoaorusi.

2. CucreMHOCTh XHBOT0. Mlepapxuueckas OpraHu3aIus )KUBOro: KJeTKa — €IMHHIIA )KUBOTO.

3. Cucremaruka K. JIuanes.

4. Wepapxuueckas opraHu3anus KHBOTO: MOMYJALHUs, BUI, OnoleHo3, 6roreomneHos, ouocge-
pa.

5. KuerouHslif W TKaHEBBIH YpOBHM OpraHH3alMM pacTeHUil. XMMHUYECKHH COCTaB >KUBOTO.
OTKpBITOCTH JKUBBIX cucTeM. OOMeH BerecTB U dHepruu. CaMOBOCTIPOU3BEICHHE.

6. DBOJIOIMOHHBIN MEPHO. DBOIIOLMOHHAS OUOJIOTHS.

7. DsomormonHas uzaes XK. b. Jlamapka.

8. Teopwus somonuu Y. P. [lapsuna

9. MoutekyIsipHbIE OCHOBBI KH3HH.

10. 'eneruka. Mctoku craHoBiieHus reHeTuku. Padorer . MeHnens.
11. OcHOBHBIE TTOHSITHSA U UJIEU TEHETUKHU.
12. T'eneTrKa U CHHTETUYECKAsI TEOPUS SBOIOIIHH.

Tema 3.8. MoJiekyJisipHbIe OCHOBBI KH3HH
Jlekuus
1. TlonumenTHabl Kak MpeaIeCTBEHHUKH OSJIKOB.
10
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10.

benky Kak BBICOKOMOJIEKYJISPHBIE COETUHEHHS C 0COOBIM KOMILJIEKCOM CBOMCTB
AMUHOKHUCIOTH — MOHOMEPHI OEITKOB

YpoBHU opraHu3anu 6€ITKOBONH MOJIEKYJIbI

OyHkw# 0enKoB. JIMNUAbI 1 UX QYHKIUHA. YTIEBOABI U UX (PYHKIIHH

Hyxkneorunsl — MmoHOMephl HykiaenHoBbIX kuciot: JJHK, PHK

A3OTHCTBIC OCHOBaHUS — aJICHUH, T'YyaHUH, IUTO3UH, TUMUH, YPaLlUJI

Kommiementapuocts nieneit JIHK — ocHOBa BakHEeWIIUX (YHKIMA: XpaHEHUE U TIepeIadn
HaCIIeICTBEHHON MH(pOopMaIiu

DYHKINUH HYKJIEMHOBBIX KUCJIOT U IPOLECCHI peyIUIMKALWY, TpPaHCKpunuuu. Tpancasauuu
['enetnueckuit koa. CBONCTBA FTEHETUYECKOTO KOJa: TPUIIETHOCTh, BEIPOKIEHHOCTb, OJIHO-
3HAYHOCTb, YHUBEPCAIBHOCTh, OTCYTCTBHE 3HAKOB IPEIMHAHUS MEXY TPUILIETaAMU

Paznen 4. IIOPAIOK U BECIIOPAAOK B ITIPUPO/JIE

Tema 4.1. MexaHu4ecKHH JleTePMUHU3M. Xa0THYECKOE NMOBeeHHe MEXaHUYECKHX CHCTEM

Jlexkuust
1. Tlopsmox u GecnopsIoOK B IPUPO/IC.
2. Mexanuueckuii nerepmMuHu3M. JlamnacoBa popMymHpoBKa MEXaHUYECKOTO JIETEPMUHH3MA
3. Tpaekropusa. CocTossHre MEXaHUYECKOH cucTeMbl. HauansHOe cocTosiHUE.
4. JluHamMu4ecKas CUcTeMa.
5. TlorpeurHoctu n3MepeHust pU3NIECKUX BEIHUMH.
6. YcroitunBoe U HEYCTONYMBOE JBIKEHUE.
7. Junamuueckuii xaoc. [Ipumepsl cucteM ¢ AMHAMUYECKUM XaOCOM: IJIAHETHBIE CHUCTEMBI,
1OroJia ¥ KJIMMAaT, TYpOYJIeHTHOCTh, (POHIOBBIC PHIHKH.
8. 3akoHBI TEPMOIMHAMHUKHU.
9. IlpuHuun Bo3pacTaHUs SHTPONHH. DHTPONHS KaK M3MepsieMas (u3ndeckas BeIMYUHA, KaK
buznyecKuit THAUKATOP HAIIPABIICHUS BPEMEHH.
10. Ormame xaoca oT Oecropsiika.
Tema 4.2. JluHaMuyecKHe U CTATHCTHYECKUE TEOPHHU
Jlexkuust
1. /Iunamuueckue U CTaTUCTUYECKUE TEOPHH.
2. BeposTHOoCTh. CityyaifHOCTh. CTaTHCTUYECKOE OMMCAHUE COCTOSTHUS. DITyKTyarusl.
3. KBaHTOBO-MexaHWueckoe cocrosHue. BomHoBas ¢GyHKIUA. CTaTHCTUYECKHH XapakTep
KBaHTOBOT'O OIMCAHUS IPUPOJBIL.
4. ®dynpamenrtanbHas Teopus. [Ipumeps! GyHAaMEeHTaNbHBIX JUHAMUYECKUX TEOPUI: MEXaHU-
Ka, 2JIEKTPOJIMHAMUKA, TEPMOJINHAMUKA, TEOPHSI OTHOCUTEIBHOCTH, SBOJIIOLIMOHHAS TEOPHS
Jlamapka, Teopuss XMUMHYECKOTO CTPOCHHS.
5. Ilpumeps! GpyHAaMEHTAIBHBIX CTaTUCTUYECKUX TEOPHUIl: MOJIEKYISpPHO-KUHETHYECKas TEO-
pusi, KBAaHTOBAsi MEXaHUKA, HBOJIFOLIMOHHAs Teopus /lapBuHa. MonekynspHas TeHETHKA.
6. IlpuHUIMO COOTBETCTBHS: CTATUCTUYECKHUE U JUHAMHUYECKUE TeOpUH. JnHAMUYeCKie TeOpUH

KaK MpUOJIMKEHNE U yIpolleHue 0ojiee TOUHBIX CTATUCTUYECKUX TEOPUH.

Tema 4.3. KopnyckyJisipHO-BOJIHOBOI 1yaau3m. CoOTHOLIeHHe HeonpeaeeHHOCTell
Jlexkuust

agbrwbnE

BonHoBbIe cBolicTBa cBeTa: HMHTEpdepeHuus, Tuppakius, MOIIpU3ALHSL.

KopnyckynspHusie cBoiicTBa cBeta: poTodapdexr.

KopmyckynsapHo-BOTHOBOH JTyajn3M Kak 00I1ee CBOHCTBO MaTE€pHH.

BonnoBele cBolicTBa yactull. Judpakiys 31eKTpOHOB, 2IEKTPOHHBIH MUKPOCKOII.
CooTHoIIEHNE HEOTIPEAEIEHHOCTEN KaK CIEACTBUE HEBO3MOKHOCTH HE BO3MYILAIOIINX HU3-
MEpEHHUI.

CooTHolIeHHEe HEONPEACTCHHOCTEH KaK Pe3y/IbTaT KBAaHTOBBIX (PIIyKTyarui

Tema 4.4. TIpuHIMI XONOJHUTEIBHOCTH
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Jleknus

1.
2.
3.

&

KopnyckynsgspHO-BOIHOBOM Ayaln3M MaTepUHu.

[TpyHIMII JOTIOTHATEIBHOCTH B KBAHTOBOU MEXaHHUKE.

M3mepeHne B KBAaHTOBOM MEXAHUKE KaK Pe3ysIbTaT B3aUMOJIEHCTBUS MUKPOOOBEKTOB C MaK-
porpubopom

HeornenumocTs HabmogaTesst OT HabI0JaeMOro 00beKTa

[TpuHIMI JOMIOJHUTEIBHOCTH B IIUPOKOM CMBICIIE KaK HEOOXOJMMOCTh HECOBMECTUMBIX,
HO B3aUMO/JIOTOIHSIONINX TOYEK 3pEHUS /IS IIOJHOrO MOHUMAaHMs IIPEAMETa WK IIpolLecca.

Tema 4.5. IlpyHUMI BO3pacTAHUA SHTPONUMN
Jleknus

oukhwnE

3aKOHBI TEPMOJIUHAMUKH.

I[1epBblii 3aKOH TEPMOJMHAMHKH — 3aKOH COXPAHEHUS SHEPTUH MIPU €€ MPEBPAILCHUIX
3aMKkHyTas (M30JMPOBAHHAs) CUCTEMA U HE3aMKHYTasl, OTKPBITAsi CHCTEMA
TepmonuHaMu4eckoe paBHOBECHE

Outponus. [IpuHIMI BO3pacTaHus SHTPOINH.

BTopoii 3aK0H TepMOJMHAMHMKH KaK IPUHILIUI BO3PACTaHMsI SHTPOIMH B 3aMKHYTBIX CUCTE-
Max

7. DHTponus Kak usMmepsiemas (puzndeckas BeIMYNHA, KaK (U3NUECKUN HHIAMKATOp HarpasJie-
HUS BPEMCHHU.

8. OOparumblie 1 HeOOpaTUMbIE MPOIIECCHI

9. DHTponwus Kak u3mepsiemas puzndecKkas BeIMUNHA — IPUBEICHHAS TEIUIOTa

10. MI3MeHeHue SHTPOIHUH TeJl IPU TETII000MEHE MEXly HUMH.

11. BeicokokauecTBeHHBIE ()OPMBI YHEPTUN: MEXAaHHUECKasI, HIEKTPHUECKas

12. HuzkokauecTBeHHbIE (DOPMbI SHEPrUU: TerioTa. [loHmKeHe kayecTBa TEMJI0BOI SHEPTHH €
NOHMKEHUEM TeMIIepaTyphbl

13. Bropoii 3ak0H TepMOAMHAMMKA KaK MIPUHLUI HEN30€KHOTO MOHMKEHUS KaueCTBa SHEPIUU

14. DuTponus kak Mepa MoJieKyJsipHOro Oecnopsiaka. CtaTucTueckas MpUpoaa BTOPOro Hava-
Ja TEPMOJIMHAMUKHI

15. Bropoii 3akoH TepMOAMHAMUKa KaK IPUHLIKIT HapacTaHUs Oecropsika U pa3pyllieHus
CTPYKTYp. DHTPONHUS KaK Mepa OTCYTCTBHS UH(OpMAIHH

16. OcHOBHOI TTapaIOKC IBOITIOIIMOHHON KapTHHBI MUPa

17. 3akOHOMEPHOCTH HBOJIOLMH Ha (POHE BCEOOIIET0 POCTa SHTPOIINH.

18. DHTpONHS OTKPHITOW CUCTEMBI: TPOMU3BOICTBO SHTPOIIUU B CHCTEME, BXOISIINI U BBIXOIs-
MIUHA TOTOKH SHTPOIIUHU

19. TepmoauHaMuKa )XKU3HH: JOOBIBAHUE YIOPSIOYCHHOCTH M3 OKPYKAFOIIEH Cpeibl

20. TepmoauHaMuKa 3eMJIsl KaKk OTKPBITON CHCTEMbI

Tema 4.6. 3aKOHOMEpPHOCTH CAMOOPIraHU3ALNHU
Jleknus
1. Cunepreruka - TeOpHsi cCaMOOpPraHU3ALINH.
2. Camoopranu3anus (B IPUPOIHBIX H CONMANBHBIX cucTeMax). [IpuMepst
3. HepaBHoBecHas cucrema.
4. Tlorokwu (BemiecTBa, SHEPTUH, 3apsia U T.J.) B HEPAaBHOBECHBIX CHCTEMAX.
5. Heo0xoauMele ycioBusi caMOOpPraHU3alK: HEPAaBHOBECHOCTh U HEJTMHEHHOCTb.
6. VYmnpasmsromuii mapametp. [loporoBeiii xapakTep (BHE3aITHOCTh) CaMOOPTaHU3AIIHH.
7. Touka Ou¢ypKauy Kak MOMEHT KpH3Hca, TOTepu YCTOHUnBOCTU. PocT durykTyaruii
BOJIM3U TOUKHU OUdypKauu (TeopeTHIecKOoe MOJ0KEHUE U IPUMEPBI).

8. Crabunuzanus Gaykryanuii 3a Toukoi Ondypkanuu (MopsaoK U3 Xxaoca).
9. CHHXpOHM3AIUS YaCTEH CUCTEMBI B PE3yJIbTaTe CaMOOPTaHU3AIINH.

10. HeBO3MO>XHOCTh TOYHOT'O MMPOTHO3a OYAYIIEro 3a TOUKoi oudypkanuu.
11. TTonmXeHne SHTPONMH CHUCTEMBI IPU caMoopraHu3anyy. [1oBbIIIeHnEe SHTPOITUH
OKpY’KalolIel Cpebl IPU CaMOOPraHU3aIHH.
12. luccumanus (paccessHue) YSHEPTUM B HEPAaBHOBECHOM cucTteMe. [[uccumnaruBHas CTpyK-
Typa. KoHKypeHIIHs AMCCUNIaTUBHBIX CTPYKTYP.
12



13. YHuBepcanbHbIH 3BOMIOLMOHNU3M KaK Hay4qHas IpOrpaMMa COBPEMEHHOCTH, €ro LEIN.

14. [IpyHIMIBI YHUBEPCAIBHOTO 3BOJIIOLMOHU3MA:

- BCE CYILECTBYET B Pa3BUTHUH;

- O0BEKTHBHOCTb U I03HABAEMOCTb IIPOLIECCOB CAMOOPraHU3aLINN;

- 3aKOHBI IPUPOBI KaK IPUHIMIIEI 0OTOOpA IOMYCTUMBIX COCTOSIHUI U3 BCEX MBICIMMBIX;

- (yHOamMeHTanbHas M HEYCTPaHUMAs POJIb CIyYalHOCTH U HEOTIPEIEICHHOCTH;

- pa3BUTHE KaK Yepe0BaHUE MEJICHHBIX KOJUYECTBEHHBIX U ObICTPHIX KaUeCTBEHHBIX
u3MeHeHni (Oudypramuii);

- HempeAcKa3yeMOCTh IIyTH BbIX0/1a U3 TOUKH OM(ypKanuu (pouuioe BIUsIeT Ha
OyJyliee, HO HE ONPEEISIET €ro);

- YCTOMYMBOCTb M HAJEKHOCTb IPUPOIHBIX CUCTEM KaK PEe3yJbTaT UX HOCTOSHHOTO
OOHOBJICHUS;

- KOABOJIIOLMS Pa3BUBAIOIIEHCS CUCTEMBI U OKPYKaIOLIeH cpelibl

Paznen 5. IAHOPAMA COBPEMEHHOI'O ECTECTBO3HAHMUSA

Tema 5.1. KocmoJsorus
Jlekuus

arONE

Kocmoutorus - Hayka 0 CTpPOEHHH U 3BOJIFOIUK BCeneHHOoi.
OaHOPOIHOCTD U U30TPOMHOCTH BeenenHol B 6onbiinx Macmradax.
XUMHYECKU cocTaB BCelleHHOM - TaHHBIE CIEKTPAIIBHOTO aHAJIN3A.
Mojenu 6€CKOHEYHOM B MPOCTPAHCTBE CTallMOHapHOW BceneHHoii.
OddexTsr 001IeH TEOPHH OTHOCUTEIIBHOCTH :

HCKPHUBJICHHE MTPOCTPAHCTBA BOIM3H TSHKEJIBIX Macc,
CYIIECTBOBAHUE «UEPHBIX JIBIP»,

rPaBUTALMOHHBIE BOJIHBI.

6. Jlumamudeckast Moenb cucTeMbl @puamana.

7. OOHapyXeHHEe KPaCHOTO CMEIEHHsI JMHUN B CIIEKTpaxX AAJEKUX IajJakTHK, YTO ¢ OMOILBIO
s dexra Jlomepa o3HaYAET «pa3z0OeraHue rajJakTUK.

8. Pacmmpenue Becenennoit u 3akon Xa66ma.

9. Kocmonornyeckast Moiennb HecTaimoHapHoi Beenennoit Diinmrelina-dpuamana.

10. Paznuunble cueHapuu pa3Butus BeeneHHOI.

11. [IpoGnema n3mepeHus cpeaHei mIoTHOCTH BeenenHoil.

12. Teopus boneiioro B3psisa (I'. ['amoB).

13. DkcriepuMeHTaTbHBIE TIOATBEPKICHUS TEOPHH OOJBIIOTO B3pHIBA: TPEACKa3aHUe TeMIIepa-
Typbl (POHOBOTO MUKPOBOJIHOBOT'O U3JIy4€HHUsI U OOHAPYKEHHUE PETMKTOBOTO (JOHA U3ITyUe-
HUSL.

14. TIpo6iema KOCMOJIOTUYECKOM MOCTOsTHHOM Xab07a 1 olieHKa Bo3pacTta BeeneHHoii.

15. Paznuunble 3moxu Hameil BeeneHHON: poxieHHe MpOCTpaHCTBA BPEMEHM, CTaaus WHGIIS-
WU, POKJICHHE BEIIECTBA, POXKIACHUE N30BITKA OAPUOHOB, AJIEKTPOCTa0bIN (a30BBIN TEpe-
X0Jl, KBapKH U TJIFOOHBI — POXACHHUE MPOTOHOB U HEUTPOHOB, NEPBUYHBIN HYKJIEOCHUHTES,
JTOMMHHMPOBaHHE TEMHOM MaTepuH, peKoMOMHanus BOJIOpoAa, oOpa3zoBaHHE KpyHMHOMac-
mTabHOl CTPYKTYphl BeenenHoi.

16. IIpobnema TeMHOM MaTepUu ¥ TEMHON SHEPTHH.

17. YcroitunBocts BeeneHHOM 1 aHTPOMHBIA TPUHLIUI.

18. ®ynnameHTaTBHBIC B3AaUMOICHCTBUS 1 MUPOBBIC KOHCTAHTHI.

Tema 5.2. Kocmoronusi. I'eosiornyeckasi IBOJIIOIUS

Jleknus

1. KocMoronus - pa3aen acTpOHOMHH, U3Y4AIOIINUN MTPOUCXOXKACHUE U Pa3BUTHE KOCMUUYECKUX

TEJ U UX CUCTEM.

Oproauyeckas TUIOTE3a, MO3BOJISAIONIAS BOCCTAHOBUTH MCTOPUIO OTAEIHHOTO OOBEKTa IO
Ha6JHOI[eHI/IIO MHOTHUX 06’b€KTOB, HaxOoAJgIINXCs Ha pa3HbIX 3TallaX 3BOJIFOIUH.
Pacnipenenenue 3Be31 1o CIEKTpaM U CBETUMOCTSM (auarpamma [eprimmpynra - Paccena),
OoTpaxaromas MOACIIb 3BOJIONUHA 3BC3AbI B 3aBUCUMOCTHU OT €€ MACCHI.
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HoOoxo~No O R

12.
13.
14.
15.

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

23.
24,

0.
.I'mnote3pl 0 npoucxoxaenun ConHua u miuaHer: runore3a Kanrta - Jlammaca, runoresa

CnekTpbl 3B€31, SHEPTHUsl 3BE3/I.

Dranbl 00pa3oBaHuUs 3BE3/IbI. DTAIbl IBOJIOLUHU 3BE3/1 IIPH PA3HBIX Maccax.

CouHile — 3B€3/1a HalIEH TIJIAHETHOW cucTeMbl. Mojiens BHYTpeHHero ctpoeHus ConHua.
[{MKJIBI COTHEYHOM aKTUBHOCTH, TIPU3HAKH YCUJICHUS COJIHEYHON aKTUBHOCTU U MIPUYMHBI.
ConHeYHOe U3ITYyYeHHUE, COTHEYHBIA BETEp, COJTHEUYHO-3EMHBIE CBS3H.

MaruautHsble noyst CoJHIAa U IJIaHET.

Ouenka Bo3pacra CosHIa, 36MJIM U TIJIaHET.

0O.10. IIMmunra.

Hamra nmanera 3emitst, ee popma, XUMHUYECKUN COCTAB.

Marnurocdepa 3emiu, CTPyKTypa MArHUTHOTO TOJIsA, ABM)KEHUS MarHUTHBIX ITOJIFOCOB.
BryTtpenHnue 000109Kk1 3eMIIH U METOJIbI HCCIICIOBAHUS ee TIIyOHH (ceiicMopa3BeKa).
DneKTpuueckoe mnosie 3eMiiu, 3JIeKTPOMarHuTHbIE BpallleHus B siipe 3eMIIM U MPOIecChl Ha
MOBEPXHOCTU. 3eMHAasi KOpa U €€ SBOIIOLHUS (F€0JIOTUYecKasi HCTOPHS).

N3nyuenne 3emin Kak HarpeToro Teja.

PanroakTHBHOCTH Kak (pakTOp TEIIOBOTO OamaHca 3eMiIn.

Bo3HUKHOBEHHE OKEaHOB U aTMOC(]EpHI.

ATtmocdepa 3emin, ee CTPYKTypa, XHMUYECKHA COCTaB.

[TpoxoskaeHrne COTHEYHOro CBeTa uepe3 arMochepy.

O30HOBBIH CJION Y IPUYHHBI €70 U3MEHEHHUS.

Knumat 3emnu, onpenenseMblii poleccaMu TEII000MeHa, BIarooOMeHa M IUPKYISIIHH
aTMOCQepHl.

I'unpocdepa 3emnn, Boaa U KHU3Hb.

BoznukHoBeHHe Onochepsl Kak pe3ynbTaT reoJa0rHuecKoi 3BOTOLNUN 3EMIIH.

Tema 5.3. IIpoucxo:kaeHue ;KU3HH
Jlekuus

N~ WNE

[TepBuunas atMocdepa 3emau

AOGHOreHHBIN CHHTE3

[TepBuunslii OynboH. [IpenOuonornueckuit or6op.

[TonsiTue o Ouonorunueckux MemOpanax. KoarepBatsl.

I'ereporpodsl. ABTOTpO(dBI. AHa3POOKL. ASPOOHI.

[TpoxapuoThl. DyKapHOTBHI.

['os1o6no3. I'enoOn03.

Hcropruyeckre KOHLIEMIUH TPOUCXOKACHUS JKU3HU: KPEallMOHN3M, TUIIOTE3a MMaHCIepMUH,
OJIHOKpaTHbIN aOHOTeHe3, MOCTOSSHHOE CaM03apoXKI€HNE, CTAllMOHAPHOE COCTOSIHUE.

Tema 5.4. Buojsornueckuii IBOJIOIUOHU3M
Jlekuus

OBoJroIus, ee aTpuOyThl: CaMOIIPOU3BOJILHOCTh, HEOOPATUMOCTh, HAIIPABIEHHOCTD.

OBoIIOLIMOHHAs KOHLenus Jlamapka.

JapBuHu3m.

CanbTaloHu3M.

CuHTeTHYeCKast TEOPHSI SBOITIOLINH.

MonekymsipHasi 3BOJIOIHA.

I'enodonn .

DreMeHTapHasi 3BOJIIOLIMOHHAS CTPYKTYpa — HOMYJISIHS.

DJeMeHTapHBIN HACTIeICTBEHHBIN MaTepral - TeHO(OH T TIOMYJISIIHH.

0. DnemeHTapHOE SBJIEHUE SBOJIIOLINY - U3MEHEHHE TeHO(POHAa MOMYISIUH.

11. DneMeHTapHBIC BONIOIMOHHBIE (PAKTOPHI: MyTAIlMOHHBIA MTPOIIECC, MTOMYIISIIIMOHHBIE
BOJIHBI, M30JISIIMSI, €CTECTBEHHBIH 0TOOP.

12. bopr0a 3a cymiecTBOBaHUE.

13. ®opmsbl oTOOpa: ABWKYIIHHA, CTAOMIIN3UPYIOIINNA, TU3PYITHBHBIH.

14. MuxposBotornusi. Makpo3BOJIOIIHS.

15. /luBeprennus.

BOoo~NoOGRWDE
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Tema 5.5. UcTopus :ku3HU Ha 3emJie M1 METOIbI HCCJIEI0BAHUS IBOJTIOLNH
Jleknus

1. Teonoruveckue >pbl U NEPUOJIBI.

2. CBs3b rpaHull MEXay 3paMu C T€0JIOTUYECKUMU U MaJICOHTOIOTHYECKUMU
W3MEHEHUSIMU.

3. Hexoropslie Baxknelnme apoMopdo3sl: POTOCUHTE3, 3YKAPUOTHI, MHOTOKJIETOYHOCTb,
CKeJIeT.

4. OCHOBHbIE TAKCOHOMHYECKHE IPYIIbI PACTEHUH U )KUBOTHBIX U MOCJIEIOBATEILHOCTD
WX BOJIIOIIMH: MOJUTIOCKH, PbIObI, 36MHOBOIHBIE, IPECMBIKAIOIINECS, ITHUIIBL,
MJIEKONIUTAIOIINE, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE, IBETKOBbIE.

5. IIpoxapuOThl.

6. ®unorene3. OHTOreHE3.

7. Ananramus. Apomopdos.

8. TlonsTue o duope, dayne.

9. Mertoapl HCCIIeIOBaHUS SBOIOIHN: TAIIEOHTOJIOTHS (MCKOTIaeMbIe TIEpEXOIHbIE (POPMBI,
MAJIEOHTOJIOTUYECKHE PSAIbI, OCIEI0BATEIbHOCTh HCKOMAaeMbIX (hOpM).

10. MeToibl HcceIoOBaHUS IBOIONNHN: Ororeorpadus (COmocTaBlieHHE BUAOBOTO COCTaBa C
UCTOPHUEH TepPUTOPUI, OCTPOBHBIE (POPMBI, PETTUKTHI).

11. MeTobl HcceTOBaHUS IBOIONNN: MOP(HOIOTHYECKHUE METOIbI (YCTAHOBIICHUE CBS3H
MEXJ1y CXOJICTBOM CTPOCHHMSI U POJICTBOM CPaBHUBAEMBIX (POPM, pyITUMEHTAPHbIE
Oprasbl, aTaBU3MBbI).

12. MeToibl Hccae10BaHuUS YBOJIOLUU: YMOPUOIIOTUYECKUE METOBI (3apOABIIIEBOE
CXOJICTBO, IPUHITUI PEKATTUTYJISLINH ).

13. MeTobI Hccae10BaHUS IBOTIOLNU: TEHETUYECKUE METO/IbI, METO/IbI OMOXUMUHU U
MOJIEKYJIIPHON OMOJIOTHUH, METOIbl MOJICIUPOBAHUS, IKOJIOTHYECKUE METO/IBI.

Tema 5.6. 'eHeTHKA M ABOJTIOIUS
Jlexkuust

1. Teneruxa. I'eH.

2. Annens.

3. Xpomocombl

4. Tenom. I'enorun. denotwur.

5. CBoiicTBa FeHETHYECKOTO MaTepuaa: TUCKPETHOCTh, HEMPEPHIBHOCTh, TUHEHHOCTH, OT-
HOCHUTETbHAs CTA0OUIBHOCTD.

6. V3MeHUYHMBOCTH: HacieayeMas (TeHOTHUITNYeCKast, MyTallHOHHAs ).

7. VI3MeH4MBOCTh: HeHacneayeMas (peHoTunudeckas, MOAU(PUKAIUOHHAS).

8. MyrareHHbie GaKTOpHI.

9. Tpuuunsl mytauuid. CBoiicTBa MyTauuid. Poiab MyTanuii B 9BOJIIOLIMOHHOM IpoIiecce.

10. IMonynsAmoHHAs TCHETHKA.

11. T'eneTnueckre XapaKTePUCTUKH MOMYJISAIUN: HACIEACTBEHHAS T€TePOTeHHOCTbD.

12. l'eHeTHUYeCcKne XapaKTEPUCTUKH TOMYJISIIMHA: BHYTPEHHEE IeHeTHYecKoe eIuHCTBO [ e-

HETUYCCKUC XapPAKTCPUCTUKHU MMONYJIALNUN: JTUHAMUYCCKOC paAaBHOBECUC OTACIIBHBIX I'CHO-
THUIIOB.

Pa3nea 6. BUOCDEPA U YEJIOBEK

Tema 6.1. DxocucreMsbl

oakrwdE

[ToHsITHE SKOCUCTEMBI

DJIeMEHTHI 2KOCUCTeM (OroTom, OUOIIEeH03)

buoTtndeckas cTpykTypa 9KOCUCTEM: MPOAYIICHTHI, KOHCYMEHTBI, PeyLIEHTHI
Bunbr mpupoaHbIX SKOCUCTEM (03€po, Jiec, yCThIHS, TYHApa, OKeaH, ouocdepa)
[Mummessie (Tpodudeckue) enu, MUPaMUIbI

DHepreTuyecKkre MOTOKU B AKOCUcTEMax, npasmwiio 10%.
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Tema 6.2. buocdepa
1.
2.
3.

o oA

Bbuocdepa

BermmecTBo: xunBoOe, KOCHOE, OMOTEHHOE

I'eoxumuueckre GyHKIUH KUBOTO BEIIECTBA:

- ra3oBas

- KOHIICHTpalMOHHAs

- IECTPYKTUBHAs

- cpenoobpasyromias

- DHEepreTuvecKas

buorenHast Murpanysi aToOMOB XUMHUECKUX JJIEMEHTOB

broreoxumuueckue MPUHIUIIBI MEUTPALUU: CTPEMIICHHE K MAKCUMYMY TPOSIBICHUS
Bbuoreoxumuueckue MPUHLIUIIBI MUTPALMHU: 3BOIOLHUS BUI0B, YBEIIMUUBAIOIUX OHOTEH-
HYI0 MUTPAIHIO

Bnusiane kocMuyecknx pakTopoB Ha Onocdepy: paananuoHHbIN (OH, MAaTHUTHOE TOJIE,
(hoHOBOE M3TyYEHHUE, COTHEYHO-3EMHBIC CBSI3H (TEITHMOOHNOIOTHS)

Tema 6.3. UesioBek B 0uocdepe

PonNbdRE

©oN O

AHTpoOIoreHes

[Taneontonorus

IIpumartsl.

Antponoust. Yenosek ymensiii (Homo habilis). Yenosek npsimoxonsmuii (Homo erec-
tus). Uesnosek pasymubiii (Homo sapiens). Heanaepraibiisl

AnpTpynsm

Heonutnyeckast peBOFOIIHS

DKOJIOTHYECKUE TTOCIICICTBHS HEOIUTUICCKOM PEBOIIOIMN

KonBomonust.

DKOJIOTHYECKH cTaTyc YeloBeKa

10. Pacer u pacorenes
11. Bo3MOXHBI€ ITyTH YBOJIIOIIMN YEJIOBEKA
12. Ponb conuanbHBIX U OMOJIOTHYECKUX IBOJTIOLMOHHBIX (PAaKTOPOB

Tema 6.4. I'100a/1bHBIN IKOJOTHICCKHUH KPU3HC

1.

ok wn

3arps3HeHue OKpyXxaromeil cpesibl (MHIPeJUEeHTHOE, PU3NUECKOe, 1eCTPYKTUBHOE)
WuaukaTopsl r106aibHOr0 3KOJI0TMYECKOr0 KpU3Hca:

- IAPHUKOBBINA YPPeKT

- HCTOILIEHUE 030HOBOTO CJI0A

- Ierpajanys JECHBIX, 36MEIIbHBIX, BOJAHBIX PECYPCOB

- CHIKeHHe OnopazHooOpasust

[Tonatue Hoocepsl Kak 3Tana pazBUTHs OMochepbl IPH pa3yMHOM PEryJIHMPOBAHUU OT-
HOILIEHUH YeI0BeKa U MPUPOIbI

YcToliunBoe pa3BUTHE KaK KOMIIPOMHUCC MEXy CTPEMIIEHUEM YEJIOBEUECTBA yIOBIIE-
TBOPSTH CBOU MOTPEOHOCTH M HEOOXOIUMOCTBIO COXpaHEHUsT OMoCc(epsl I OyayIITNX
IMOKOJICHU I

Tema 6.5. Hoocdepa

Hogoe coctosinue 6uocdepsl, CBsI3aHHOE C Pa3yMHOH JI€ATEeIbHOCTIO YEIOBEKa — pellia-
OIKUM (GakTopoM e€ pa3BHUTHS; BCE, CO3JJaHHOE YEJIOBEUECKUM Pa3yMOM, B OTIUYHUE OT
MIPUPOJIHOTO, IEPBO3JAHHOTO.

4.3. JJabopaTopHble 3aHATHS

Y4eOHBIM IIaHOM HE MPEAYCMOTPEHO
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4.4. llpakTHYecKue 3aHATHS

— 3a049Has popMa 00y4yeHHs

Buo 3anamusn ¢ un-
mepaKkmueHou
Homep pa3oe- Haumenosanue mem cemunapos / P L
Ne * Obvem AKMueHoil,
aa oucyu- NPAKMUYecKux 3anamuil .
n/n (uac) UHHOGAUUOHHOIL
niuHbl
dopmax,
(uac)
1. Oposmonus HayuyHoro meroga u EHKM 2 -
2. ITpocTpaHcTBO, BpeMsi, CUMMETPUS 2 -
3 3 CTpyKTypHBIE YPOBHH OpraHU3aIllMN MaTe- 1
' puu

4, [Topsimok u Gecrops0K B IPUPOAE 2 -
5. [TaHOpama COBpEMEHHOT'0 €CTECTBO3HAHMUSI 2 -
6. buocdepa u yenosek 1 -
nuToro 10 -

4.5 KoHTpoJIbHBIE MEpONIPUATHS: KOHTPOJIbHAas padoTa

VYueOHBIM IIJIAHOM HeE IMpEAYCMOTPCHO
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenuyuu Komnemenuuu Buo
Kon-6o0 P
Ne, Haumenosanue OK tcp, yac yueoHbIx Ouenka
Pazoenos OuCUURIUHDL uacos 3 6 Komn. 3auAmMUL | Pe3ynbmamos
1 2 3 4 6 7 8 9
1. C};ilolgzunﬁ HAay4YHOI'O METOJIa U 6 + + 2 3 JIk, CP -
2. TIpocTpaHCTBO, BpEeMsl, CHMMETpHSI 13 + + 2 6,5 JIk, CP 3auéT
3. CTpyKTypHbIE YPOBHH M CUCTEMHAs 12 + + 2 6 JIk, CP 3agET
OpraHM3aIys MaTepH
4. 11 0 - ..
; eop;mox 1 OeciopAIOK B IIPUPO 13 + + 5 6.5 JIk, CP -
5. Ilanopama COBpeMEHHOTO ecTe- 12 + + 5 5 JIk, CP -
CTBO3HAHMUS
6. buocdepa u yenoBek 12 + + 2 6 JIx, CP 3a49€T
6cezo uacos 68 34 34 2 34 - -
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6. HEPEYHEHb YYEBHO-METOJUYECKOI'O OBECHEYEHUA 1JI5I CA-
MOCTOATEJBHOMU PABOTHI OBYYAIOIIUXCSA IO AUCHUIIIIMHE

1.

2.

Konnenmuu coBpemennoro ecrectBo3nanus: yueonuk / [lox pen. C. A. JleGenesa. -
Mockaa: FOpaiir, 2011. - 358 c.

Kum, /I.b. Pamuanumonnas sxonorus: yuebnoe mocobue / [I.b. Kum, JI.A. I'epamienko.
— bparck: u3n. bpl'Y, 2011. - 213 c.

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

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

Kum, JI.b. Mexanuka. Kypc neknuii: yueonoe nocoome. U.2//1.b. Kum, J[.W. JleBur,
N.T". Maxpo. — bparck: bpl'Y, 2017. — 193 c.

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

KoHmenmuu coBpEeMEHHOTO €CTECTBO3HAHMS. DJIEMEHTHI OHOJOTHH: METOTUYCCKHEC
ykazanus/ B.K. Boponos [u ap.]. — Bparck: bpI'V, 2007. — 25 c.

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

Buo Konuuecmeo Obecneuen-
Ne Haumenosanue uzoanus 3ana- | IK3EMRaAApos wocms,
mus | 6 oubauome- (k3] aen)
Ke, IIT.
1 2 3 4 5
OcHoBHasi iuTEpaTYpa
1 Hyo6numena, T.S. KoHuenuuu coBpeMEHHOTrO ecre- JIK,
cTBO3HaHMs: yueb. mocobue st By3os/ T.SA. dyOuu- | II3, 99 1
meBa.-8-e u3n., crepeorun. — M.: Axanemus, 2008.- | CP
608 c.
2. Konnenmum coBpeMeHHOTo ectecTBO3HaHus: yueOHuk | JIK,
st By3oB/Ilog pen. B.H. JlaBpunenko.- 4-e uzn., nme- | 113, 20 1
pepab u nom. - M.: KOHUTHU-JTAHA, 2008.- 319 c. CP
JlonoJiHUTe/ILHASA JIUTEpAaTypa
3. Boponos, B.K. OcHoBBI coBpeMeHHOrO ecrectBo3Ha- | JIK,
Hus: yue0. mocobue mns By3oB/ B.K. Boponos, B.K. | I3, 50 1
I'peuneBa, M.B. CargeeB. — 2-e u3a., crepeorun. — | CP
Mocksa: Breicmas mkona, 1999. — 274 c.
4. I'opbaués, B.B. KoHuemniuu coBpeMeHHOTO €CTeCTBO- JIxk,
3HaHUA: yueb. mocobme mius By3oB/ B.B. I'opb6aués, | 113, 49 1
B.M. besnenexnsix. — Mockpa: Oxkonomuct, 2006. — | CP
446 c.
5. PyzaBun, I'.'1. KoHuenuuu cOBpeMEHHOIO €CTECTBO- JIK,
3HaHus: y4eOHWK s By3os/ .M. PyzaBun. — M.: | II3, 9 0,5
KOHUTH, 2005. — 287 c. CP
6. Konuenunu coBpeMeHHOro ecrectBo3Hanusd. [Ipaktu- JIxk,
KyM: yueOHoe nmocobue mis By3os/ C.X. Kapnenkos. — | 113, 30 1
— 4-¢ w3., ucnp. — M: Beicimas mixona, 2007. — 327 c. CP,
7. CyxanoB, A.Jl. Konuenuuu coBpemeHHoro ecrectBo- | JIK,
3HaHus: yueOnuk mius By3oB/ A.Jl. Cyxanos, O.H, I'o- | I3, 182 1
ny6esa. ITon. Pen. A.Sl. XoxmnoBa.- Mocksa: Arap, | CP
2000.- 451 c
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8. HIEPEYEHb PECYPCOB HH®OPMAINIMOHHO - TEJIEKOMMYHHKA-
IOIUMOHHOMU CETU «MHTEPHET» HEOBXOANMBbIX
JJIs1 OCBOEHUA JUCHUITIJINHbI

1.O1eKTpOHHBIN KaTajaor oubnuoTexu bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&
P21DBN=BOOK&S21CNR=&Z7211D=.

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

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

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

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

6. Hayunas snexkrponnas 6monmuorexka eLIBRARY.RU http://elibrary.ru .

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

8. HanmmonanwsHas smekTpoHHas 6ubimmoreka HOb
http://xn--90ax2c.xn--plai/how-to-search/.

1. 9.Poccuiickuii ~ HAay4HO-TIPOCBETHUTENBHBIM  MOPTA O  MPOUCXOXKACHHH  YEIOBEKa
http://antropogenez.ru/

9. METOANYECKHUE YKA3ZAHUA JJIA OBYUYAIOLIUXCA 11O OCBOEHUIO
JUCIHUIIVINHBI

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

Llenpro MPaKTUUECKUX 3aHATHH SABJISIETCS YIyOJieHHE U 3aKpeIuIeHue TeOPETUYECKUX 3Ha-
HUH, MOJTYYEHHBIX OOY4YalOIMMHUCS Ha JIEKIMAX U B IMPOILECCE CaMOCTOSITEILHOTO U3y4YEHUS
yuebHoro marepuaia. PopMupoBaHHe Y HUX ONpeIeTIeHHbIX YMEHUHN U HaBbIKOB. B xo/e moj-
TOTOBKM K MPAaKTHUYECKOMY 3aHATHIO HEOOXOAMMO IMPOYMTATH KOHCHEKT JIEKIUH, U3yUYUTh OC-
HOBHYIO JIUTE€PATYpPy, O3HAKOMHUTHCS C JONOJHUTEIbHOHN JUTEPATypO, BHIIOIHUTh BBIJAHHBIE
npenojaBaTesieM NpakTuueckue 3aganus. [Ipu 3ToM ydecTh peKkoMEeHAaluy MpenoaaBaTens U
TpeboBaHus mporpammsl. JlopabaTeiBaTh CBOM KOHCIIEKT JIEKLIUH, J€jast B HEM COOTBETCTBYIO-
M€ 3amIUCH U3 JUTepaTyphl. JKenareapbHO MpU MOATOTOBKE K NMPAKTUYECKUM 3aHATUAM I10
JUCLUIUINHE OJHOBPEMEHHO HCIIOJIB30BaTh HECKOJIBKO HCTOYHUKOB, PAaCKPHIBAIOIIUX 3aJaH-
HbI€ BOIIPOCHL. B KauecTBe TOMOJHUTENIBHOIO UCTOYHUKA UHPOPMAIIMK MOKHO HCIOJIb30BaTh
MUHTEPHET PECYPCHI.

IIpakTyeckoe 3ansaTue Ne 1
Deonroyus nayunoco memooa u EHKM
[{enb 3aHATHSA: paCCMOTPETH KAK U3MEHSUIUCH IPEJCTABICHUS O MaTEPH, JBUKECHUH U
B3aMMO/JICHICTBUH B pa3IMYHbIX KapTHHAX MUPA.
3ajaHue:
1. Marepus. @opmMbl MaTEpUU: BELIECTBO, M0JIE, PUINUECKHI BaKyyM.
2. OcCHOBHBIE NPE/ICTABICHUS O MAaTEPUU B MEXaHUUECKOM, HIEKTPOMAarHUTHOM, KBaHTOBO-
M0JIEBOMl U COBPEMEHHOM KapTHHAX MUpa.
3. Pa3Butue npeacraBieHuil 0 IBUKEHUN B PA3TUYHBIX KapTHHAX MHpA.
4. ®opMbl IBMKEHHS MaTEpUH: MEXaHUYecKas, (pu3nueckas, XuMuueckas, O1uojaoruyie-
ckasi. B3aumocBs3b (opM IBHKEHHUS.
5. PaszButue npejacTaBieHuit 0 B3aUMOJICHCTBUU B Pa3IMYHBIX KapTUHAX MHUpA.
6. dyHnameHTalbHbIE B3aUMOJCHCTBUS: T'PAaBUTALIMOHHOE, ciadoe, AJIEeKTPOMarHuTHOE,
cuibHOE. XapaKTepUCTUKU (YHIAMEHTAIBHBIX B3aMOICHCTBHI.
7. JlampHOAEHCTBHE W OJIM3KOACHCTBUE.
8. dyHIamMeHTalbHbIE 3JIEMEHTAPHbIE YAaCTULIbl. XAPAKTEPUCTUKH 3JIEMEHTApHBIX YaCTHUIL:
macca, 3apsj, CuH, Bpems xu3HH. Kiaccupukaiys sJeMeHTapHbIX YacTHULI.
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9. Ilepenocurku (yHIaMEHTAIbHBIX B3aUMOACHCTBUIA: (OTOHBI, TPABUTOHBI, TIIOOHBI,
Me30HBI. CIIOCOOHOCTD YacTHUIl K B3aUMOIIPEBPAIIEHUIO.
10. ®duszuueckoe nose. Bakyym.
11. KopnyckynsipHO-BOJIHOBOW Ayalau3M.
12. IncKkpeTHOCTh U KOHTUHYAJIbHOCTh B HEXKUBOW U KUBOW IIPUPOJIE
13. Ilporecchl Ha (HU3HUECKOM YPOBHE OPTaHHU3AIMH MATEPUH: SIBICHUE PATUOAKTHBHOCTH.
3akoH paauoakTuBHOro pacnazaa. I[lepmon nmomypacnaaa. CocraB W3inydeHus: IpU paaruoOaKTHB-
HOCTH.
14. OTkpeITHE ATOMHOTO Spa, U3MEPEHUE €r0 pa3MEepPOB, MACCHI U 3aps/a.
15. SAnepnsbie peakuun. Peakuny cuHTe3a JIETKUX SLIEP.
16. Tunsl TepMOSIEPHBIX PEAKIUil B 3B€3/1aX U HBOJIIOLIUS 3BE3]I.
ITopsAI0K BBINOJHEHUSA:
1. VYcrHble AOKIABI IO TEME MPAKTUYECKOTO 3aHSTHSL.
2. TlpeseHTarnuu mo TeMe MPaKTUISCKOTO 3aHATHS.
3. Bompocsl 1o mpe3eHTalusIM U JOKJIaaaMm.
4. YcrHas Oecena 1o TeMe MPAKTUICCKOTO 3aHIATHS: 00CYKIEHUE JIOKIIAI0B, IPE3CHTA-
Ui, pa30op HE YCBOCHHOTO MaTepuaa 1o TeMe 3aHSTHS.
5. YCTHBII Onpoc 00y4aIOIUXCs IO TEME 3aHATHUS.
PopmMa OTYETHOCTHU: BBICTYIUIEHUE, I0KJIA]], MPE3EHTALNs], YCTHBIN OTBET
3a/laHus JJI CaMOCTOSITENIbHON paboThI:
[ToaroToBka K 10KJIaJaM U IPE3ECHTALUHU 110 TEME MPAKTUYECKOTO 3aHITHS.
OcHoBHast mutepatypa Ne 1, Ne 2
HononuurensHas auteparypa Ne4, Ne 5, Ne 6, Ne 7
KOHTpoJIbHBIE BOIPOCHI /111 CAMOITPOBEPKHU:
Yro Takoe Matepus?
[lepeuncnure GOpMBI MATEPHH.
Yro Takoe uznyueckuii Bakyym?
HazoBute ¢hopmbl ABMKEHUS MaTEPUH.
UYTo Ha3bIBAETCSI MEXAHUUECKUM JIBUKEHUEM ?
Chopmynupyiite 3akonsl HproTOHA.
HazoBute ¢pyHnamMeHTanbHbIe B3aUMOJICHCTBUS U OXapaKTePU3yHTe UX.
B uem cocTouT nmpuHIMN 1aTbHOACHCTBUSA, OJM3KOACHCTBUA?
Ha3oBuTe OCHOBHBIE KAPTUHBI MUPA.
. Kak cnenyer moHnmaTh MEXaHUYECKOE JIBHXKCHHE TEJ WIIH MX YacTei?
. Kak oOpasyetcs TpaekTopus, moueMy OHa JOJKHa ObITh HerpepbIBHOW? OxapakTepu-
3yWTe MOCTYMATeIbHOE U BpallaTeIbHOE ABMKEHUE, TPUBEIUTE TPUMEPHI.
12. Yro Ha3bIBaeTCsI MaTepHaIbHOW TOUKON?
13. Yro Ha3wpIBaeTCsl cucTeMa oTcueTa?
14. Yro Oynet mpoUCXOIUTh C COCTOSTHUEM MaTepUAIbHON TOYKH, €CITU Ha Hee He OyayT
BO3 JICUCTBOBAThL HUKAKUE CHJILI?
15. Kakue cucteMbl OTCUeTa Ha3bIBAIOT HHEPIIUATBHBIMU?
16. Kak cireyyeT MOHUMAaTh HHEPIHIO (MHEPTHOCTH)?
17. Kak crneayer MOHUMAaTh yCKOPEHHOE ABMKCHHUE MAaTEpUaIbHOU TOUKH, YTO SIBISICTCS
MPUYMHONW YCKOPEHHOTO JIBIDKCHHMS, a TaKkke eopMalnuu Uity pa3pyrieHus tena?
18. Uro Ha3wIBaeTCS CUIIOH, UeM OHA XapaKTepu3yercs?
19. Kak yckopeHHe KOJTMYECTBEHHO CBS3aHO C CHIION M MHEPTHON Maccon?
20. UTo mpouCXOANT C TEOMETPUUYECKON CYMMON UMITyTLCOB BCEX TEN 3aKPHITOM MEXaHU-
YECKOW CUCTEMBI?
21. MOXHO JI1 TPaBUTAIIMOHHOE B3aUMOICHCTBHE HA3BATh JAIIbHOACHCTBYIONINM?
22. Yo Takoe KOPITyCKYJISIPHO-BOJIHOBON MEXaHU3M?
23. B uem cocrout runoresa Jlyu ae bpoitnsa?
24. Kak Ha/io TOHUMAaTh KBaHTOBYIO rumnote3y [lnanka?
25. KakoB ¢usnueckuit cmbica noctossHHol [lnanka?
26. Kakue sKxcriepuMeHTaIbHbIC MTOATBEP)KICHHS KBAHTOBOM THIOTE3bI Bbl 3HaeTe?

CoNoOA~WNE

P
= O
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IIpakTuyeckoe 3ansaTHe Ne 2
Ilpocmpancmeo, epems, cummempus

! !CJ'IB 3aHATUA: PACCMOTPETh KaK U3MCHAIUCH IIPEACTABIICHUA O IIPOCTPAaHCTBE U BPEMCHU B

Pa3JIMYHBIX HAYYHBIX KapTHUHAX MHpPA. HOHSITI/IC, BUJIbI 1 3BHAYCHUC CUMMCTPHUU
B €CTCCTBO3HaAHHUMU.

3ajaHue:

1. Cummerpusi. OCHOBHBIE 3aKOHBI CUMMETPUU. 30TpONTHOCTE, OJJHOPOIHOCTD, 3aKOHBI
coxpaHeHus. CHUMMeTpHsl B HEXXUBOM U XKUBOU NpUpoOAE

2. IlpuHUUD CUMMETPHUH U 3aKOHBI COXPAHEHUS

3. CumMeTpus IpOCTPaHCTBA M BPEMEHU

4. TlpoctpancTtBo u Bpems. KauectBenHoe MHOroo0pasue ¢hopM MpoCTpaHCTBA U BPEMEHU

5. Hcropus B3ris0B Ha IPOCTPAHCTBO U BpeMs

6. Pa3BuTue npeacraBieHuit 0 MPOCTPAHCTBE U BpeMEeHU. AOGCOIIOTHOE U OTHOCUTEIBLHOE
npoctpancTBo HproToHa. AGCONIOTHOE M OTHOCUTENBHOE BpeMsi HbroToHa.

7. Tlapapokc Bpemenu. HeobpatumocTh BpeMeHH - CTpesia BpeMEHU

8. IlpuumnHBIE cBs3M B pupoze u odmecTBe. KoHmenus neTepMuH3mMa

9. IlpuHUMI NPUYUHHOCTH KaK OJMH U3 (yHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHOB

10. JlarutacoBCKHiA U BEPOSITHOCTHBIN JIETEPMHHU3M, CXOJICTBO M pa3InyKe

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

12. CnenmanpHast Teopust otHocutenbHOCTH. CrnenctBust CTO: OTHOCHTENBHOCTH OIHO-
BPEMEHHOCTH, PEJIATUBUCTCKOE COKpAILLEHUE JJIMH, BPEMEHU, YBEIUYEHUE UHEPTHON
MAaccChl.

13. I'paButanus u npoctpanctBo U Bpemsi. OTO (o0611as Teoprsi OTHOCUTEIBHOCTH).

[1ops 10K BBINIOJHEHNS:

1.
2.
3.
4

5.
Ddopma

VY CTHBIE JOKIIABI 110 TEME MPAKTHUYECKOTO 3aHSATHSL.

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

Bomnpockl 110 npe3eHTanusam 1 J0KIaiam.

VYcTHas 6ecena o TeMe MPaKTHYECKOrO 3aHATHS: 00CYKAECHUE T0KIaJ0B, IPE3EHTa-
Ui, pa30op He YCBOGHHOI'0 MaTepuaa o TeMe 3aHsATHUS.

VYcTHBIN onpoc 00y4aromuxcs Mo TeMe 3aHATHS.

OTYETHOCTU:  BBICTYIUIEHHE, JOKJAJ, NPE3EHTALMsI, YCTHBIM OTBET

3aauus U1 CaMOCTOATENBHOM PadOTHI:

IToaroroBka kK JoKIagaMm U MpE3CHTAHU 110 TEMC ITPAKTHYCCKOI'O 3aHATUS .

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

KOHTDOJ'II)HI)IG BOITPOCHI JJI1 CAMOIIPOBEPKH

LCoNoOA~WNE

[EN
o

[EEY
[EEN

12.

13.

Yro Ha3pIBaeTCAd U30TPOMHOCTBHIO, AaHU30TPOIHOCTHIO?
ChopmynupyiiTe 3aKOH COXpaHEHHS YIHEPTUH.

Kakue cucreMpl Ha3bIBalOTCS 3aMKHYTBIMU?

CdopmynupyiiTe NpUHIMI OTHOCUTEIbHOCTH [ anunes
Cdopmynupyiite noctymnarsl CTO.

Uto nokazan onbIT Maiikenscona —Mopiu?

Kak cooTHOCATCS MPOCTPAaHCTBO U BPEMsI C MAaTEPUEN U €€ IBUKEHUEM?
Kak cnenyer noHMMaTs IpOCTPaHCTBO?

Kak cnenyer moHumaTs Bpems?

. Ecnu u3yudate oT11enbHO B3SITHIN MaTepHalIbHbIN 00BEKT, TO KaK €ro COOTHECTH C Mpo-

CTPaHCTBOM UM BpeMeHeM?

. MOHO 71 MPOCTPAHCTBO U BPEMS paccMaTpUBaTh OTAEIBHO APYT OT apyra? Moxer

JI1 U3MEHSTHCS TPOCTPAHCTBEHHO-BPEMEHHON KOHTUHYYM C U3MEHEHUEM CKOPOCTH?
OxapaxkTepusyiTe penssTUBUCTCKUN A (PEKT B BUIE OTHOCUTEILHOCTH OJTHOBPEMEHHO-
CTH COOBITUH, MPOSIBIISIFOIIUNCS TIPH MEPEXO/IC U3 OJHON HHEPIIUAIBHON CHCTEMBI B
ApYryto.

OxapakTepu3yite pensiTUBUCTCKUN Y (HEKT B BUJE OTHOCUTEILHOCTH IPOCTPAHCTBEH-
HBIX TIPOMEXYTKOB, MTPOSIBIISIONINICS TPU IEPEXO0JI€ U3 OAHON MHEPIUATIBHOW CUCTEMBI

B JIPYTYIO.
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14.

15.

16.
17.
18.
19.

20.

[Touemy BemecTBEHHBIE OOBEKTHI HE MOTYT MTEPEMENIATHCS CO CKOPOCThIO cBeTa? ©
NmMeroTcs 11 SKCieprUMeHTaIbHbIE TOATBEPKICHUS 3aBUCUMOCTH MACChl OT CKOPOCTH?
Ecnu mabmroarens oTpaxaeT OJIHY U Ty ke (U3HUECKYI0 peaTbHOCTh MTO-Pa3HOMY,
Haxoch B pasHeix UCO, TO MOKHO 7T yTBEP>KIATh, YTO YEJIOBEKY HE JJAHO MO3HATh
MaTepHaTbHBIM MUP TaKKM, KAKMUM OH SIBJIICTCS Ha CaMOM Jiee?

Mo:KeT J1 U3MEHSTHCS MPOCTPAHCTBEHHO-BPEMEHHOM KOHTUHYYM C MPUOIMKEHUEM K
TATOTEOIEN Macce?

Kak cnenyer nonnmars uckpusiienue npocrpanctsa? [IpuBenure npumepsl.

Kak uckpuBiieHHOE TPOCTPAHCTBO BIUSET HA MEXAaHUYECKOE JIBHIKCHHUE?

Kak cnenyer nonnmars uCKpuBiieHue BpeMeHu? IMeroTcs Jin SKCiepuMEeHTaIbHbIE
MTOJTBEPKICHUS?

MoryT 11 HeHHEePIUAIbHBIE CUCTEMBI OTcUeTa ObITh paBHONpaBHBEIMEU ¢ ICO?

IIpakTuyeckoe 3ansaTue Ne 3
Cmpykmyphvie YPOGHU U CUCEMHAS] OP2AHUZAYUS MAMePUU

! !CJ'IB 3aHATUSA: PACCMOTPECTb CTPYKTYPHBIC YPOBHH U CUCTCMHYIO OPIraHU3alU0 MAaTCPUU HA

XAMHYECKOM YPOBHE.

3ajaHue:

1. Xwumus — Kak ecTeCTBeHHas HayKa

2. Ilpenmer xumuu. Mctopus U 3Tarnbl CTaHOBJICHUS XUMHUU:

3. JloHay4Hblii dTaIm — amxuMuIeckuii (¢ npeBHocTH 10 X VI B. H. 3.)

4. 3apo’xieHue U CTAaHOBJIEHHUE HAYYHOU XUMUHU

5. Xumwnueckuit aneMeHT. [lepuoauyeckas cucrema. [lepuonnueckuit 3akon .1, Menne-
JeeBa.

6. Xumuueckue cBs3u. BemecTso.

7. OCHOBHBIE XMMUYECKHE 3aKOHBI: 3aKOH COXPaHEHMsI MacChl, SHEPIHH, 3aKOH ITOCTOSIH-
CTBa COCTaBa, KPaTHBIX OTHOIICHUH, OOBEMHBIX OTHOIICHUH, ABOTAIPO.

8. KonuenryanbHble CHCTEMbl XUMHU: YYEHUE O COCTaBe BeleCTBa (MEpBbIH YPOBEHb XHU-
Mudeckoro 3HaHus ). KoHuenmus xumMuueckoro aneMenTa. KoHuenuus XuMu4eckux co-
€IUHEHUN.

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

10. Yuenne o XuMHUYECKUX IpoIieccax - TPETUNH YPOBEHb XUMHUUECKOTO 3HAHUS.

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

12. TlepcnekTUBBI pa3BUTUS XUMHH.

I1ops 10K BBITIOJHEHNS:

1.
2.
3.
4

5.

VYcTHBIE TOKIIIbl IO TEME MPAKTUYECKOTO 3aHSTHS.

Hp63€HTaHI/II/I 10 TEMC MPAKTUYCCKOI'0O 3aHATHA.

Bormpocsl 1o npe3eHTanusM 1 JOKIa1aM.

VYcTHas Oecena 1o TeMe MPaKTUUYECKOr0 3aHATUS: 00CYXI€HUE T0KJIa/10B, IIPE3eHTa-
Ui, pa30op HE YCBOGHHOTO MaTepuaa 1o TeMe 3aHSTHS.

VYcTHBIN onpoc 00yJarOIIMXCS 110 TEME 3aHSTHS.

®dopMa OTYETHOCTH: BBICTYIIJICHUC, NOKJIAA, IMPE3CHTAlMA, YCTHBIﬁ OTBET

3aaHus Ui CaMOCTOATENbHOM Pa0OTHI:

IToaroroBka K JoKjiIagaMm U MPE3CHTANU 110 TEMC IPAKTHYCCKOI'O 3aHATUS .

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

KOHTDOJ’IBHI)IG BOITPOCHI AJId CAMOIIPOBEPKH .

NN E

UYTo SIBHJIOCH OCHOBAaHUEM CTAaHOBJICHUS] XUMHUH KaK HayKu?

KakoBa nepunoan3anusi CTaHOBJICHUSI XUMUN?

Kpatko oxapakTtepusyiite cofep;kaHue nepruoaa 3apoxAeHUsI HAyYHOH XUMUH.
Kakne oCHOBHBIE XUMUUYECKUE 3aKOHBI OTKPBITHI B JAHHBIN MTEpUOT?

B uéMm oTiiMune aaxuMuM OT XUMHH?

UTo nana rpeko-eruneTcKasi AIXUMus Jjisi CTAHOBJICHUSI XUMHH?

Uro nana apabcekasi amXUMHSL 111 CTAHOBJICHHSI XUMUU?

Kaxkoii BkJ1aJ BHECIA 3aM1aIHOCBPOIEICKAs aIXUMHUS B PA3BUTHE XUMUH?
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

HazoBute BpIIAIONIMXCA QIXUMUKOB U KPAaTKO OXapaKTEPU3yHUTE UX BKJIAJ B CTAHOBJIC-
HUE XMMHUU KaK HayKH.

OxapakTepusyiTte uccienoBanus JIapyasbe mpu OTKPHITHN 3aKOHA COXPAHEHUST MACCHI.
KakoBsl 3acinyru M. JlIomoHOCOBa B pa3BUTUU XUMHUH?

KaxoBbI IpUYMHBI CO3AaHNAS KOHLENIUN XUMUYECKOTO JIeMEHTa?

Ha3zoBute Beiatomumxcs yu€HbIxX, 6J1aroaapsi KOTOPbIM ObLUTO BBISICHEHO MOHSATHE XUMU-
YECKOI0 JIEMEHTA.

[Touemy P. Boiisnst Ha3bIBAIOT «OTLIOM XUMUU»?

JaiiTe onpeneseHne XMMHYECKOT0 2JIEMEHTA.

Kakoli Bkitag B pa3Butue xumuu BHec A. JlaByasbe?

YTO MoHMMAaETCsl B HACTOSILIEE BPEMS ITOJ1 MOJIEKYJI0U?

KakoBbl IpUYMHBI CO3AaHUS TEPUOJUUECKOIO 3aKOHA XUMUUYECKUX 3JIEMEHTOB?

Kakas koHuentyanbHas uaes 6buia nojioxena J[. YI. MeneneeBsiM B pa3paboTKy me-
PHOJMYECKOr0 3aKOHA XMMHUECKUX 3JIEMEHTOB?

OxapakTepu3yiTe CTaHOBJICHUE U PA3BUTUE OPTAHUYECKON XUMUH.

KakoBsl 3aciiyru A. M. ByTiepoBa B co3laHUU CTPYKTYPHOU XUMHUH?

KakoBssl 3acinyru @. Kekyine B co3gaHuu CTpyKTYpHOU XUMHH?

Kakue xumudeckue Teopun KJIaCCUYE€CKONM XUMUU Bbl MOKETE HA3BaTh?

Kakue ueTsIpe KOHLENTyalIbHbIE CUCTEMBI XMMHUH BbI 3HaETE?

Kpatko oxapakTepusyiTe IepBblii ypOBEHb XUMUYECKOTIO 3HAHUS.

YeMm xapakTepusyeTcs BTOPOH yPOBEHb XUMUYECKOIO 3HAHUA?

Uewm xapakTepusyeTcst TPETHI ypOBEHb XMMHUUECKOTO 3HAHUS?

Kakne ocoOeHHOCTH YeTBEPTOTrO YPOBHS XUMHUUECKOTO 3HAHUS BbI

MO’KETE 0XapaKTepU30BaTh?

YeMm oTiimyaeTcs XMMUYECKasi KApTUHA MUPA OT XMMHUH KaK HayKH?

UTto BXOIUT B COAiepKaHUE COBPEMEHHON XHUMUYECKOW KapTUHBI Mupa?

Ilepeuncinure OCHOBHBIE HaNIpaBiIeHUs pa3BUTUs XuMuM B X XI Beke.

IIpakTHyeckoe 3ansaTue Ne 4
Ilopsooxk u b6ecnopsdok 6 npupooe

ﬂem, 3aHATUSA: PACCMOTPETH MMOHATHA MMOPAAKA U 6ecnops[zu<a B IpHUpOaC, XaOTHYCCKOC ITOBC-
ACHUC TUHAMHWYCCKUX CUCTCM U CAMOOPTaHU3alUI0 B IIPUPOJAC U COLIMATIBHBIX CUCTEMAX.

3amanue:

LCoNoOARWNE

e N N
WNEFEL O

14.
15.

[Topsimok u Gecriops10K B IPUPOJIE, FHTPOIIHUS, Xa0C.

Opranuzanus 6nochepsl 1 KOCMUUECKas TEHACHIIMS K Xaocy.

OHTpoNHUs KaK OJHO U3 CBOMCTB CTPYKTYPHUPOBAHHOIO MaTEPUAIILHOTO MHPA.
OTKpBITBIE CUCTEMBI B IPUPOJAE U OOLIECTBE.

Hepapxuuyeckuil NpUHLIMII OPTaHU3ALUNA CUCTEM.

CucTeMHBIH 10AX0/1 B HAYYHBIX HCCIEA0BAHUSAX.

Merozsl nccaen0BaHus CUCTEM.

OTKpBITbIE CUCTEMBI B IPUPOJE U OOLIECTBE.

OHTpoIHUs KaK OJHO U3 CBOMCTB CTPYKTYPHUPOBAHHOIO MAaTEPUAIEHOTO MHPA.

. [IpuHIIUTIBI OpraHU3alliy OTKPBITHIX M 3aMKHYTBIX CHCTEM U UX HBOJIOIHS.

. CoBpeMeHHbIE B3TIISA/IBI HA DBOJIONNIO MaTepun. HeoOpaTuMOCTh 3BOIOIUN MAaTEPHUH.
. luHAMUYEeCKHE U CTATUCTUYECKHUE 3aKOHOMEPHOCTH B MPUPO/IE.

. CuHepreTuka Kak HOBO€ Hay4YHOE HApPABICHHUE B UCCIIEIOBAHUN JUHAMUYECKUX CH-

cteM. OCHOBHBIE MOJIOKEHHS ¥ MPUMEHEHHUE K Pa3IUIHBIM cucTeMaM ((PU3NIeCKuM,
XUMHUYECKUM, OHOJIOTHICCKUM )

3aKOHOMEPHOCTH CaMOOPTaHU3aLIHH.

YHUBepcanbHbINA 3BOJIIOLIMOHN3M KaK OCHOBOW IPUHIUIT COBPEMEHHON HAYYHOU Kap-
TUHBI MUpPa

Ilops1oK BBINIOJIHEHN:

1.
2.
3.

YcTHBIE TOKIIAIbI IO TEME MPAKTHUECKOTO 3aHSTHS.
[Ipe3eHTanuu Mo TeMe NPaKTUYECKOTO 3aHSITHSI.
Bormpocsl o mpe3eHTaIusaM 1 JoKIa1aMm.
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4.

5.

VYcTHas Oecea 1Mo TeMe MPaKTUUYECKOro 3aHATHS: 00CYXKIeHUE T0KIIa/10B, IIPEe3eHTa-
Ui, pa30op HE YCBOCHHOTO MaTepuaa 1o TeMe 3aHSTHS.
YcTHBIN onpoc 00yJarOIIMXCS 110 TEME 3aHITHS.

Popma OTYETHOCTH: BBICTYIUICHHE, JIOKJIAM, IPE3ECHTALMSA, YCTHBIM OTBET

3aJaHus ISl CaMOCTOSITEILHOMN Da60TBI:

HOIIFOTOBKa K JOKJIaJaM U MMPE3CHTAIMU 110 TCMEC NPAKTHUYCCKOI'O 3aHATHUA.

OcHoBHas nuteparypa Nel, Ne 2
HononuurensHas auteparypa Ne4, Ne 5, Ne 6, Ne 7

KoHTpoIbHBIE BOIPOCHI JUISL CAMOIIPOBEPKH:

1.

BOo~NoOOR~WN

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

24.
25.
26.
217.
28.

29.
30.

31.

0.
. Kakue 1Ba mojixo1a U3BECTHBI JJIs1 aHAJINM3A CJIOKHBIX CAMOOPTraHU3YIOIIUXCS CUCTEM?
12.

Urto Takoe sHTponHs?

Kaxkue cucreMbl Ha3bIBalOTCS 3aMKHYTHIMU ?

Chopmynupyiite 3aKOHBI TEPMOJMHAMUKN?

Kaxoii cmbicit uMmeeT noHsiTue «oudypramms»?

OO0BsicHUTE OCHOBHBIC IMOHSATUSI CHHEPTETHUKHU.

Kak nmpoucxoast nponeccsl B OTKPBITBIX CUCTEMAX?

IIpuBenuTe npuMEpPsI CAMOOPraHU3AMY B HE)KMBOW U JKUBOU IIPUPOLE.
YTto Takoe JUCCUIIaTUBHBIE CTPYKTYPBhI?

UYto Takoe aTTpakTophi?

Kaxk Bbl npencrapiisere 1eTepMUHUPOBAHHBIN WM JUHAMUYECKUNA XaocC?

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

Kak Brl ipenicraBisiere BOSHUKHOBEHHE MTOPAJIKA U3 Xaoca?

B uem cocTout nmpuHLIMI TPOU3BOICTBA MUHUMYMa SHTPOIUU?

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

YUTO MOHMMAIOT MOJT CHHEPTETUUECKOM KapTUHOU MUpa?

ITouemy, Ha Bam B3ruisa1, HEBO3MOYKHO JaTh JOJITOBPEMEHHBIN ITPOTHO3 MOTObI?
Kak M0OXHO cBs3aTh TEOpHIO KaTacTpod ¢ caMoopraHu3anueit CI0KHbIX CUCTEM?
YTo MBI IOHUMAEM IOl YCTONYHMBBIM PAaBHOBECUEM, HEYCTONYMBBIM?

Urto Takoe KOpIyCKYIsIpHO-BOJHOBOW MEXaHU3M?

B gyem coctout runoresa Jlyn ne bpoinsa?

Kakwue skcriepuMeHTallbHbIE TOATBEPKIEHUS KBAaHTOBOM runoressl Bel 3Haere?
IIpuBenuTe npUMEpPSI MIPOSABICHNS JUCKPETHBIX U BEPOATHOCTHBIX CBOWCTB BEIIECTBA U
IOJISL.

B ueM 3akir04aeTcs yHUBEPCAIN3M IIPUHIUIIA JOIOJIHUTEIBHOCTA B COBPEMEHHOM
€CTECTBO3HAHUN?

B yem cocTouT Qusndeckuit cMbIci BOJTHOBOM QyHKIMM?

Kakum ypaBHeHHEM OMMCHIBAETCS ABH)KEHNE KBAHTOBO-MEXAaHUYECKHUX YacTuLl?
Brrtekaet nu u3 ypaBHenus llIpénnnrepa oqHOHANpPaBICHHBIN X0 BpEMEHU?
ITouemy Henb3s1 NPUMEHNUTH KIACCUYECKYI0 MEXAHUKY JJIS ONIMCAHHUS IOBEJICHUS Ya-
CTHI] B MUKpOMUpe?

B yem nposiBisieTcs BEpOSITHOCTHBIN XapakTep (pU3NUEeCKUX 3aKOHOB MUKpOMUpa?
Kak cnenyer moHMMaTh AMHAMHYECKUH Xa0c, 4eM OH OTJIMYaeTcs OT Oecriopsiika’?
[IpuBenuTe NpUMEPBL.

Kak cneayer moHuMaTh BEPOSTHOCTHBIM IPOTHO3 NOBEIEHUS MEXAHUUYECKON CHCTEMBI?

IIpakTnueckoe 3ansaTue Ne 5
Ilanopama cospemenno2o ecmecmeosHaHus

[{es1b 3aHATHS: paCCMOTPETh TEOPUM BOZHUKHOBEHUS Beenennon u COTHEYHON CUCTEMBI
3ajaHue:

1.

2.
3.
4

Uctopuueckue Moaenu BO3HUKHOBEHUS BeenmenHol 1 COTHEYHON CUCTEMBI:
Mopens U. Kanra.

Heb6ynsapuas monens 1. C. Jlamnaca.

Kocmomnorndeckue mapagoKchl BEYHON BO BpEMEHU U OECKOHEUHOU B MMPOCTPAHCTBE
BcenenHoit.
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o o

8.
9.

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

Mogpens O. 1O. [IImunra

CoBpeMeHHbIEe MOJIeNI BOSHUKHOBEHUsI BeenenHoit u CoTHEYHOM CUCTEMBL:
Monens Bombiioro B3peiBa. 3. Xa0b061 1 0OHapy)XeHHE «KPAaCHOTO CMEIeHUs». [ 'aMoB
U MOJIENIb «ropsueid BeeneHHoy.

PenukroBoe u3inydeHue.

Merao0bekTsl BeenieHHOM. 3BE3 b1 M TalaKTUKHU.

XapakTepucTUKa U IBOIIOLHUS 3BE3.

XapakTepucTrKa U 3BOJIIOLIMS TaJaKTUK.

[Tnanetrsl COJIHEYHOM CUCTEMBI.

3emutst kak mianera COTHEYHOM CUCTEMBI.

Mogenu pa3zorpesa sjipa 3eMIu.

XapakTepuctuka 0007109eK 3eMITH.

Ilops10K BEITIOJHSHUS

6.

7.
8.
9

10.

YcTHBIE JOKIIABI IO TEME MPAKTUYECKOTO 3aHSTHSL.

[Tpe3eHTanuu no TeMe NPakTUYECKOIo 3aHsTHS.

Bormpockl o npe3eHTanusM u J0KIagaM.

VYcTHas 6ecena o TemMe MpakTUYECKOro 3aHATH: 00CYKACHUE T0KIa10B, IPE3EHTa-
1M, pa300p HE YCBOGHHOTO MaTepHasa 1o TeMe 3aHATHS.

YcTHBIM onpoc 00yyaromuxcst o TeMe 3aHATHUS.

Popma OTYETHOCTHU: BBICTYIUICHHE, IOKJIAJ, MPE3EHTALMs, YCTHBIM OTBET
3agaHus JIsg CaMOCTOSITEILHON PAOOThI:

HOIIFOTOBKa K JOKJIaJJaM U IMMPE3CHTAIMU 110 TCME NPAKTHYCCKOT'O 3aHATHA.

OcHoBHas nuteparypa Nel, Ne 2
JononuurensHas nuteparypa Ned, Ne 5, Ne 6, No 7

KoHTpoiIbHBIE BOIPOCHI JUISL CAMOIIPOBEPKH:

1.
2.
3.

ONo O

9.

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

KakoBbl npuunHbl pa3paboTku ucropuyeckux moaeineil Kanra u Jlannaca?

[Touemy moznens Kanra — Jlannaca nonyuusna HazBaHue HeOyIApHOM Moaenu?

B ueM cocTosii TpyTHOCTH TIEPBBIX UCTOPUUECKUX MOiesnel co3nanusi COTHEUHOM CHU-
cTeMbl?

OxapakTtepu3syiite cosiep>kaHie KOCMOJIOTHYECKUX M1apaloKCOB BEYHOH BO BpEMEHU U
OECKOHEYHOMU B MPOCTpaHCTBE BeeneHHoil.

C kako# 1iesnpio Obu1a pazpadborana mozens [lImuara?

YTo Takoe TOUKa CUHTYJISIPHOCTU?

OxapakTtepu3yiite cosepkanue Teopuu bonbioro B3poIBa.

Kakumu HaOmroaeHusIMu moaTBepskaaercs Teopusi bonbioro B3peiBa? KTo oTKphLT
JIaHHOE ABJICHUE?

KTo siBngercst aBTopom mozenu «ropsiueit Becenennoii»?

Uro Takoe pelMKTOBOE M3ITydeHHe?

Yro Ha3bIBaeTcs 3B€34017

KaxkoBa niens coznanus quarpammel ['epummnpynra — Paccena?

Kaxk 3aBuCHT 3BOIIOIMOHHBIN MTYTh 3BE€3/bl OT €€ MacChl?

Yro Takoe raaktuka? Onummre kiaccuukamnmio J. Xadoa

Yro Takoe maHera?

[To KakOMy KpUTEPHIO IJIAHETHI pa3/ieJICHbI Ha JIBE TPYIIIIHI?

IIpakTuyeckoe 3ansitue Ne 6
Buocghepa u uenosex

ﬂeﬂb 3aHATUA: PACCMOTPETh TCOPUN BO3BHUKHOBCHUS KU3HU HA 3emie u MCTO/bI

HUCCICI0OBAaHMs 3BOJIOINHA.

3ajaHue:

1.

2.
3.
4

Teopun MPOUCXOKACHHS KU3HU:

Teopust CTallMOHAPHOTO CYIIECTBOBAHUS KU3HU.

Konnenuus nancrnepmum.

Teopust caMOIIPOU3BOIBLHOTO (CIIYy4aitHOT0) 3apOoXxKAeHUS KU3HU (onbIThl Ban ['enbMoH-
ta). E€ mpobieMbl 1 mpOTHBOpEYHS.
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13.
14.
15.
16.
17.
18.

19.
20.

Teopus 6uorenesa (<okuBoe OT KUBOTO», onibIThl ®. Penu, JI. Cnamnanmanw, J1. I1a-
cTepa).

Teopus abuorenesa (obnoxuMuueckoi aBomroun). Moaens A. Omapuna — Jx. Xoi-
neitna. Onbitel C. Muepa. [Ipobnemsl 1 TPOTHBOPEYHS TEOPUHU

Kpeannonnas teopus.

Wnest pa3BUTHS IPUPOIBI M CTAHOBJICHUE BOJIIOIMOHHBIX TPEICTABICHUI:

[Tonsitue sBomroruu. Monens XK. broddona.

. Teopus xatactpo¢ XK. KroBbe. Teopuu npedopmusma u snurexesa.
. Unen sBomonnonnoro yuenus XK. b. Jlamapka u Y. /lapBuna.
. CoBpeMEHHbIE NPEACTABIECHUS O JOKA3aTEIbCTBAX CIPABEIMBOCTH 3BOJIOLUOHHOIO

y4YeHUSI.

[TpoGIieMbl 3BOTIOLIMOHHOTO YUEHHUS.

DBOJIIOIIMOHHOE YYEHHUE O YETOBEKE.

YenoBek Kak MpeaIMeT eCTECTBEHHOHAYYHOTO TO3HAHUS.

Y. JlapBUH U 3BOJIIOIMOHHOE YYCHHUE O MMPOMCXOXKICHUHN YEIIOBEKa.

DTanel Pa3sBUTHA YCIIOBCKA B paMKax 3BOJIIOINTMOHHOTO YYCHHA .

CoBpeMeHHbIE NTPEJICTABICHUS O I0Ka3aTeNIbCTBAX CIPaBeIMBOCTH IBOJIOLMOHHOTO
YUEHHSI O YEIIOBEKE.

[IpoGembl 1 HaydHbIE QaTbCU(UKAIIMN BOIIOHOHHOTO YYEHUS O YEIIOBEKE.
HpI/IqI/IHBI BO3HHKHOBEHHS M CTAHOBJIICHUSI CHHTETHUECKOM TCOPHHU SBOJIIOIIMU: OCHOB-
HbBIE MTOHATHS U HJICH.

[1ops 10K BBINIOJHEHNUS:

1.
2.
3.
4

5.

VY CTHBIE JOKIIAABI 110 TEME MPAKTUYECKOIO 3aHSATHUS.

[Tpe3eHTanuu 1o TeMe NPaKTUYECKOI0 3aHATHUS.

Bomnpocsl 1o npe3eHTanusam 1 J0KIaiam.

VYcrhas Gecena o TeMe MPAKTUYECKOTo 3aHATHS: 00CYKICHHE TOKJIAI0B, IPE3eHTa-
11, pa300p He YCBOGHHOI'0 MaTepuaa o TeMe 3aHATHS.

VYcTHBIN onpoc 00y4aromuxcs Mo TeMe 3aHATHS.

®dopMa OTYETHOCTH: BBICTYIIJICHUC, NOKJIAA, IMPE3CHTalud, y'CTHBII/I OTBECT

BaI[aHI/Ifl JUISL CAaMOCTOSITEILHOMN Da6OTI>I.

IToaroroBka kK JoKiIagaMm U MPpE3CHTAINU 110 TEMC ITPAKTHYCCKOI'O 3aHATUS .

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

KOHTDOJ'II)HI)IG BOITPOCHI AJI CAMOIIPOBEPKH .

1.

2.
3.
4

o

©CoNe®

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Kakue Teopun nponcxoxaeHns KU3HU Bbl 3HaeTe?
KakoBa aprymeHTanusi CTOpOHHUKOB CTallMOHapHOUM Moaenu? B uém
3aKIIto4aroTes e€ mpoodyiems?
KakoBa aprymeHTanus CTOpOHHUKOB CITy4aifHOTO 3aposkJIeHus kxu3Hu? B uém 3akiio-
qaroTcs e€ mpooaembl?
KakoBa aprymeHnTanus CTOpOHHUKOB Teopuu Onorenesa? B uém 3axmrodarorces e€ mpo-
Onembl?
KakoBa aprymeHTanusi CTOpOHHUKOB OMOXUMHUYECKOH 3Bomonu? B
4EM 3aKITF0YAI0TCS €€ TPOOIeMbI?
KaxoBa aprymeHTanus CTOpOHHUKOB KpeaumoHHOW Moaenu? B uém
E€ mpobnembl
Kak pacmmdpoBsiBaeTcs TEPMUH «3BOJTIOLUSA»?
Kakue y4yensle BriepBble pa3padaThIBaIN HBOJIIOIMOHHBIE MPEACTABICHUS?
Yro Takoe Teopus KatacTpod, KTO ABISETCS CO3/1aTeleM Teopun?
B gem cyTh Teopuit npedopmusma u anurenesa’?
KakoBbI OCHOBHBIE HI€H 3BOIOLMOHHOTO yueHus Y. Jlapsuna?
Ilepeunciire COBpEMEHHBIE IIPEICTABICHUS O JOKA3aTeIbCTBAX
CIIPABEIMBOCTH HBOJIIOLIMOHHOTO YYEHUS.
Yro takoe «kommap J[xenkuna»? [lepeuncianre mpoOaeMbl SBOIOLUOHHOTO YUSHHUS.
Kakue runoressl IpOUCX0KIEHUS YE€JI0BEKA BAM U3BECTHBI?
Kakue aHTpoIosornueckue JaHHble OATBEPKAAIOT ECTECTBEHHYIO
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20. >BOJIFOIINIO YeIOBEKA?
21. Kakue CymiecTBYyIOT apryMeHThl IPOTHBHUKOB HBOJTIOIIMOHHOMN TeOpuu?

10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX
TP OCYHIECTBJIEHUN OBPA30OBATEJIBHOI'O ITPOIECCA 110 JUCIH-
IIVIMHE

Hndpopmannonno-kommynukatuBabie Texnosnoruu (MKT) ucnons3yrores, as:
— moJTy4eHus: HGOPMAIIUH TIPU TIOJITOTOBKE K 3aHATHSIM;

— CO3JaHMsI IPE3EHTAI[MOHHOTO COITPOBOXKICHUS IPAKTHUECKUX 3aHATUH;

— paboTHI B JIEKTPOHHON HH(POPMAIIMOHHOM cpejie.

CranpapTHOE JIMIIEH3UOHHOE MTPOTrpaMMHOE 00eCIIeYeHUE:

OC Windows 7 Professional
Microsoft Office 2007 Russian Academic OPEN No Level
AHTHBHpPYCHOE TIporpamMMHOe obecrieuenue Kaspersky Security.

11. OMMMCAHUE MATEPHAJBLHO-TEXHUYECKOW BA3bI, HEOBXOINMOM
JUISI OCYIIECTBJIEHUSI OBPA3OBATEJBHOI'O TPOLIECCA IO JIUCIIH-
IJINHE

Buo
3auAmMuA

Haumenosanue
ayoumopuu

Ilepeuensv ocnosnozo o6opy-
006aHUsA

MNe I13

1

3

4

5

JIk

JlexuroHHBIE ayTUTOPUS

Hoyt6yx hp,
Buneonpoextop Acer

I13

JlexuroHHBIE ayTUTOPUS

Hoyt6yx hp,
Buneonpoextop Acer

T13 NoNel-9

CP

U3 Nel

Oo6opynosanwue 10 ITK i5-
2500/H67/4Gb
(monurop TFT19
Samsung);
npunrep HP LaserJet
P2055D
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IIpunoxenne 1

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

1. Onucanue poHIA OLIEHOYHBIX CPEACTB (ACTOPT)

Ne
KOM-
neTeH-
1107071

JJIeMEeHT
KOMIIEeTeHIINH

Paznen

Tema

®OC

OK-3

OK-6

CIIOCOOHOCTH
HCIIOIb30BaTh
€CTECTBEHHOHA-
YUYHBIC ¥ MaTe-
MaTHYECKHE
3HAHUS IS
OpHUEHTHPOBA-
HUS B COBpE-
MEHHOM HH-
(hopMaImoOHHOM
MIPOCTPAHCTRBE.

CIIOCOOHOCTD K
caMoopraHusa-
LMK ¥ aM000-
Pa30BaHUIO

1. OBoronus
Hay4YyHOTO METO-
Jla 1 €CTECTBEH-
HOHAY4YHOMU Kap-
THUHBI MUpa

1.1. HayuHsIil MeTO ] HO3HAHMUSL.

1.2. EcrecTBO3HaHHE H €T0 POJIb B KYJIbTYypE.
1.3. DTuka HayuHBIX HccnenoBanuil. [Ices-
JIOHayKa.

1.4. ®opMupoBaHre HayYHBIX TPOTPaMM
(MaTemaTn4eckasi, ATOMUCTUYECKAs, KOHTH-
HyaJbHas).

1.5. EcTrecTBeHHOHay4HbIE KapTUHBI MUPA.
1.6. Pa3BuTne npencTaBieHNt O MaTEPHH.
1.7. Pa3BuTHE NPEACTABICHUNA O IBU>KCHHH.
1.8. Pa3Butue npecTaBiIcHHIA O B3aUMOJICH-
CTBHHU.

Bompocst
JUTS 3a4eTa
Ne1-10

2. llpoctpan-
CTBO, BpeMs,
CUMMETpUs

2.1. [IpyHIHATIE CHMMETPUH, 3aKOHBI COXpa-

HEHUSL.

2.2. DBOJIOIMS MPEACTABICHUN O TPOCTPAH-
CTBE M BPEMEHH.

2.3. CennanpHas TEOPUS OTHOCHUTEIBHOCTH.
2.4. OOmiasi TeOpUsi OTHOCUTEIIBHOCTH.

Bompocsl
JUIS 3a4eTa
Ne 11 - 17

3. CTpyKTYypHBIE
YPOBHH U CH-
CTeMHas opra-
HU3aIMs MaTe-
pun

3.1. Mukpo-, Makpo, MEramMupsbl.

3.2. B3auMOCBsI3b CTPYKTYPHBIX YPOBHEH
OpraHu3alyu MaTepu

3.3. Opranuzanust MaTepru Ha (PU3NIECKOM
YPOBHE.

3.4. IIpoueccr! Ha PU3NIECKOM YPOBHE Op-
raHu3alid MaTepHH

3.5. Opranuzamnust MaTepuu Ha XUMHIECKOM
YPOBHE.

3.6. IIporteccel HA XUMUIECKOM YPOBHE Op-
raHu3alui MaTePHH.

3.7. OcobeHHOCTH OHOJIOTHYECKOTO YPOBHS
OpraHu3alyu MaTepuH.

3.8. MoneKkysipHbIE OCHOBBI JKU3HHU.

Bompocst
JUTSL 3a4eTa
Ne 18 - 25

4. Iopsanok u
OecropsiIoK B
npupoe

4.1 MexaHW4YeCKUil 1eTepMUHU3M. Xa0THIe-
CKO€ MOBEACHNE THHAMUYECKHX CHCTEM.

4.2. lnHAaMUYECKUE M CTATUCTUICCKUE TEO-
pum.

4.3. KopnyckynsipHO-BOJIHOBOW AyaJIu3M.
CooTHoLIEHUS HEONPEENEHHOCTEN.

4.4, [TpyHIIT TOTIOTHUTEIHHOCTH.

4.5. IlpuHUMII BO3pacTaHUs SHTPOIHH.

4.6. 3aKOHOMEPHOCTH CaMOOpPraHU3aLNH.

Bormpocst
JUIS 3a4eTa
Ne 26 — 32

5. [Tanopama
COBPEMEHHOTO
€CTECTBO3HAHUS

5.1. Kocmouorusi.

5.2.Kocmoronus. I'eonorudeckas
SBOJIIOLHSL.

5.2. IIpoucxoKaeHUE KU3HU.

5.4. bHOJIOTNYECKHM BOIIOLMOHN3M.

5.5. Wcropus *u3HH Ha 3eMJIec W METOIBI
HCCIIEIOBAHUS DBOIIOLIMH.

5.6. I'eHeTHKa ¥ DBOIIOLIHSL.

Bormpocst
JUIS 3a4eTa
Ne 33 - 40
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6. Uenosek n
ouocdepa

6.1. DKOCHCTEMBI.

6.2.buocdepa.

6.2. YUenosek B buocdepe.

6.3.Uenosek B buochepe.
6.4.I'moGanbHbBII SKOTOTHUECKUI KPHU3HC.
6.5. Hoocdepa

Bomnpocsl
IS 3a4eTa
Ne 41 — 47

2. Bompocsl K 3a4éTy

e

KomnereHuuu

Kon

Onpenenenue

BOITPOCHI K 3AYETY

Ne n
HAUMEHOBAa-
HHE pa3jiena

2

3

4

5

OK-3

OK-6

CIIOCOOHOCTL HCIIOJIb-
30BaThb €CTECTBEHHO-
HayYHbIC ¥ MaTeMaTH-
YecKHe 3HaHMS U
OpHeHTHpOBaHHﬂ B
coBpeMeHHOM HWH(HOP-
MAaIHOHHOM npo-
CTpaHCTBE.

CIIOCOOHOCTH K CaMo-
OpraHu3aIyy | Camo-
00pa30BaHHIO

1. ITonstue merona u merogoioruu. Knaccuguka-
L(Us] METOJZIOB HAYYHOTO IIO3HAHUS

2. OOnieHay4YHbIE METOBI SMITUPHYECKOTO MO3HA-
HUS

3. OOmieHay4YHble METOBI TEOPETUIECKOTO MO3HA-
HUS

4. OOmieHaydHbIe METO/IBI, IPUMEHSIEMbIE Ha SMITH-
PHYECKOM YPOBHE U TEOPETHYECKOM YPOBHSIX ITO3HA-
HUS

5. EctectBo3zHanue smoxu antTnaHOCTH. Hatypduo-
co(us 1 e€ MECTO B HCTOPHHU €CTECTBO3HAHHMS

6. EcrecTBo3HaHME 3MOXH CPEAHEBEKOBBS

7. EcrecTBO3HaHME 3I0XHU BO3POXKICHUS: IEPBast
Hay4Hasl PEBOJIIOLIHUS

8. DTHueckue NpUHIMITEI HAYYHBIX UCCIICAOBAHHH.
[IceBnonayka u e€ oTIM4YHE OT HAYKH.

9. llonsTHe HAyYHON KapTUHBI MUpA.

10. Kparkas xapaxkTepucTuka (0COOEHHOCTH) Hay4-
HBIX KapTHH MHpa (MEXaHU4eCKasi, 3JIeKTPOMarHuT-
Hasi, HEKJIacCHUYEeCKasi, COBpEMEHHAsl SBOIOLMOHHAs
KapTUHA MUPA).

1. DBoronus
HAy4YHOTO
MeToa U
EHKM

11. IIpocTpaHCTBO U BpeMs B KJIACCHYECKON MEXaHU-
ke HrproTona

12. IlpuHnIMT OTHOCUTENBHOCTH [ anmies 1 IpUHITHIT
HaMMEHbLIIIET0 JIEHCTBUS

13. 3akoH COXpaHEHUS IJHEPTUN B MAKPOCKOTTHUYECKUX
poreccax

14. TIpuHIUTIEI U CTIEACTBUS CIEITHATBHON TEOPUHU
otHOocutensHOCTH (CTO).

15. O6mas Teopust orHOcuTensHOCTH (OTO): MoHs-
THE HEMHEPIHUAJIHHBIX CUCTEM OTCUETA, IPUHITUI K-
BHUBaJICHTHOCTH I'PaBUTAI[MOHHOTO TMOJISI M CUJI HHEP-
nuu. OMnupudeckue aokasarenascrsa OTO.

16. IlonsiTie CUMMETPHUH B €CTECTBO3HAHWUH, BUIBI
cummeTpuil. CBsi3b IPOCTPAHCTBA U BPEMEHH C 3aK0-
HaMU COXPaHEHMUS.

17. DBomtonyst MpeACTaBICHUH O IPOCTPAHCTBE U
Bpemenu (Apucrorens, V. HeroToH, A. DHHIITEHH).

2. IIpoctpan-
CTBO, BpeMs,
CUMMETpUS

18. CtpykTypHbIE YPOBHU OpraHH3allul MATEPUH:
MHKpPO-, MAaKpO-, METaMHUPBI.

19. B3auMoCBsI3b CTPYKTYPHBIX YPOBHEH OpraHusa-
UM MaTEPHH: [ENIOCTHOCTh, CHCTEMHOCTh, MHOT000-
pasue, uepapXUYHOCTb IPUPOJIBI U CUCTEM.

20. Knaccudukanus sneMeHTapHbIX YacTUL (4acTH-
16l BEIIECTBA U KBAHTHI MOJIEN)

21. OpraHuszaiys MaTepuu Ha PU3NIECKOM YPOBHE
22. Opranuzanys MaTepuy Ha XMMHYECKOM yPOBHE

3. CTpyKTyp-
HBIE YPOBHU

U CUCTEMHAas
OpraHu3anus
MaTepuu

30




23. OCHOBHBIE 3aKOHBI XHMUH

24. OcoOeHHOCTH OpraHU3alruy MaTepu Ha OUOJIOTH-
YEeCKOM YPOBHE

25. ATOMHO-MOJIEKYJISIPHOE YYCHUE

26. MexaHn4ecKuil JeTepMUHU3M. Xa0THUECKOE 10~
BEJICHUE TUHAMUYECKUX CHCTEM.

27. CTaTUCTHYCCKUE ¥ JUHAMHYCCKUE 3aKOHOMEPHO-
CTHU B IIPUPOJIE.

28. KopmycKyssipHO-BOJTHOBOH Jyajii3M MaTepUH:
BOJIHOBBIE U KOPITYCKYJIIPHBIE CBOMCTBA CBETA U BE-
IIECTBA.

29. Ilonstue sHepruu, Gopmsl s3Heprun. [lepssiii 3a-
KOH TEPMOJIUHAMUKH.

30. Ob6paTumble 1 HeOOpaTUMBIE ITPoLeCChl. BTopoii
3aKOH TepMoIuHaMuKu. [loHaTue SHTpOUK. IHTPO-
IUST OTKPBITOM CUCTEMBI, TEPMOIMHAMUKA JKU3HU.
31. 3aKOHOMEpPHOCTH CaMOOPTaHNU3AIINN

32. CunepreTuka — HayKa O cCaMOOPTaHU3aIlNH:
MpeaMeT ¥ METOAbI, CHHEPreTHYECKHIA TIOAXO/] B
€CTECTBO3HAHHUU — IIPHUHIIUIIBI YHUBEPCATHHOTO 3BO-
JFOIMOHU3MA.

4. Topsinok u
OeCIopsIOK B
MIPHPOJIE

33. Kocmororus — Hayka O CTPOCHHH W DBONIOLUHU
Bcenennoit: xuMHYeCKHil cocTaB, Mojaceiaud BceeneH-
HO#. Dddexter OTO, paznuyHbIe CIIEHAPUH Pa3BU-
s Beenennoi

34. CoBpeMeHHbIC MPEACTaBICHUS TEOPHH boibliio-
ro B3pbIBa M Teopuu ropsuedt Bcenmennoit. Jlaib-
Helmas 3Boonus Beenennon

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

36. ConHIle — 3Be3[a HaAIled INIAHETHOM CHUCTEMBI:
BHYTPEHHEE CTPOCHHE, XMMUYECKHI COCTaB, H3Iy-
yeHue. [ umoressl o npoucxokaennu CoJHIA U TUTa-
HET.

37.Hama nnanera 3emuis, ee Gopma, XUMHUYECKUN
COCTaB, BHYTPEHHEE CTPOCHHUE.

38. cropuueckue  KOHIEHIMUA  MPOMCXOMKIACHUS
Ku3HA. OTHOKPATHBIN aOHOTCHES.

39. Bruonornueckuii 3BOIIOIUOHN3M. DBOIIOLMS U €6
aTpUOYTHL.

40. DBorormonHast kKoHenws Jlamapka, OCHOBHBIE
nosnoxeHus: Teopuu sBomonuu Y. Jlapeuna. Cunre-
THYECKAas TCOPHsI IBOJIOIINH.

5. DBoonu-
OHHOE eCTe-
CTBO3HAHHUE

41. buocdepa, cTpyKTypa, CBOICTBA.

42. DKOCUCTEMBI. DJIEMEHTHI JKOCHCTEM: OHOTOII,
OuroILEeHO03

43. Bu/ibl TPUPOIHBIX IKOCUCTEM.

44, TlumieBble 1eTH, TUPAMUABL. JHEPTrETHYECKUE
MMOTOKH B DKOCHCTEMAX.

45. Dxonoruueckue haktopbl. DopMbl OHOTUYECKUX
OTHOIIICHHUH.

46. Cpena oOMTaHHS U SKOJOTHYECKas HUIIIA.
47.Yenosek B buochepe.

6. buocdepa
1 YEJIOBEK
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1. Onucanue nokasarteseil 1 KpUTepreB OLICHUBAHUS KOMIIETECHIU I

Iloka3zaTenu Ounenka Kpurtepun
3Hathb Ob6yyarommiics
OK -3: 1) 3HaeT ocHoBHble xapaktepuctuku EHKM,
OCHOBHBIE  XapaKTepH- MECTO U POJib YeJIOBEKa B MIPUPOJIE; UCTOpUYE-
CTHKH  €CTECTBEHHOHA- CKME AaCMeKThl pPa3BUTUS €CTECTBO3HAHMS,
YYHOI KapTHUHBI MHpA, Haubosee pacnpoCTpaHEHHBIE METOJIbI HCcCe-
MECTO M POJIb YeJIOBEKa JIOBAaHUS B pa3HBIX 00JIACTAX €CTECTBO3HAHUS;
B TMPUPOJE; HCTOpUYe- 3HaeT MOHATHIHO - KaTeropuaibHbIN amma-
CKHE AaCIEKThl Pa3BUTUSA paT U METOAOJIOTHUIO €CTECTBO3HAHMS, OCHOB-
€CTeCTBO3HAHMsI; Haubo- HBIE TOCTHKEHHUSI COBPEMEHHOI'O0 €CTECTBO3HA-
Jee pacHpoCTpaHEHHbBIE HUS; OCHOBHBIC pas3JeNbl E€CTECTBO3HAHUS,
METOJIbl UCCIICIOBAaHUS B YHHUBEpCaJIbHbIE 3aKOHBI MPHUPOJbI; OCHOBHBIE
pasHBIX 00JacTsAX ecTe- KOHIICTIIUM COBPEMEHHOT'O €CTECTBO3HAHUS;
CTBO3HAHUS; OCHOBHBIE JIOCTH)KEHUS COBPEMEHHOIO ecTe-
CTBO3HAHUS;
OK -6: 3HaeT TEOPETUUYECKUE U MPAKTUYECKUE OC-
MOHSITHITHO- HOBBI HCCJIEIOBATEIBCKOM JIEATEIILHOCTH B 00-
KaTeropualbHbIi amnra- pa3oBaHUM;
paT U METO/I0JIOTHIO
2) yMeeT OOBSCHITH OCHOBHBIC IPUPOIHBIC U
€CTECTBO3HAHHUS; OCHOB- .
TEXHOTEHHBIE SIBIICHUS C TIO3UIUHN (yHIaMeH-
HBI€ JIOCTHKECHHUS CO-
TaJbHBIX €CTECTBEHHOHAYUHBIX 3aKOHOB; MIPH-
BPEMEHHOI'O €CTECTBO-
MEHSTh €CTECTBEHHOHAYYHbIC 3HAHUS B y4eO-
3HaHUS; OCHOBHBIE pa3- . .
HOU U Tpo(hecCHOHATTLHOM e TEIIbHOCTH;
JIEJIbI €CTeCTBO3HAHUS,
yMeeT OTJIMYaTh HAyKy OT IICEBIOHAYKH;
YHUBEPCAJIbHBIE 3aKOHBI
3a4YTEeHO MPUMEHSTh €CTECTBEHHOHAYYHBIC 3HAHUS IS
HPUPO/Ibl; OCHOBHBIE
00BSICHEHUSI MAaTEPUATBHBIX OOBEKTOB U SIBJIC-
KOHIICTIIIUN COBPEMEH- HHi OKDYIKAIOMIEH CPETH:
HOT'O €CTECTBO3HAHUS; Py p '
yMeeT HCII0JIb30BaTh CHCTEMaTU3NPOBAH-
OCHOBHBIE JIOCTHKCHUS
HBIE TEOPETUYECKHE U MTPAKTUYECKUE 3HAHUS
COBPEMEHHOT0 ecTe-
JUTS IOCTAaHOBKH U PEIICHUS HCCIIEI0BATENb-
CTBO3HAHUS;
CKHUX 3aJa4 B 00ylacTh 00pa3oBaHus;
v 3) BJajaeeT HaBBIKAMHU UCIIOJIB30BaHUS OC-
MeThb
OK -3- HOBHBIX €CTECTBEHHOHAYYHBIX 3aKOHOB U
: MIPUHIIAIIOB B BAKHEUIITUX MPAKTUICCKUX TIPH-
OOBSICHATH OCHOBHBIE .
JIO’)KEHUSIX; HABBIKAMU MTPUMEHEHUS OCHOBHBIX
MIPUPOJTHBIC U TEXHOTCH-
. METO/IOB €CTECTBEHHOHAYYHOTO aHAIN3a IS
HBI€ SIBIICHUS C TIO3UIIUN
MMOHMMAHUS U OLICHUBAHUS IPUPOIHBIX sIBIIE-
byHIaMEHTATBHBIX -
€CTECTBEHHOHAYYHBIX '
BJIa/leeT HaBbIKAMU €CTECTBEHHOHAYYHOTO
3aKOHOB; IPUMECHSTH
00BSCHEHUS KAPTHHBI MUPA; OCHOBHBIM ITOHSI-
€CTeCTBEHHOHAYYHbIE . .
. TUWHBIM aIlllapaToM €CTeCTBEHHBIX HayK;
3HaHUA B yueOHOU U
. HaBBIKAMU TIOMCKA, cOOpa, CUCTEMaTH3aIUA U
npodeccuoHaILHOM J1es-
UCITOJIb30BaHUS HH(OPMAIMH MO0 €CTECTBEH-
TEIBHOCTH; 9 )
HOHAy4YHOU KapTHHE MHPA;
OK -6 BJIa/leeT HaBbIKAMU TPUMEHEHUS TEOPETH-
: YECKHX M MPAKTHYECKUX 3HAHWUN IS TIOCTa-
OTIINYATh HAYKy OT
HOBKH U PEIICHHsS UCCIIEI0BATEIbCKIX 33/1a4 B
TICEBJIOHAYKH; TIpUMeE-
obsact 00pa3oBaHMUSI.
HSTh €CTECTBCHHOHAYY- -
HBIC 3HAHUS T 00BsIC- OOyuaromuiics
1) He 3HAET OCHOBHBIE XapaKTEPUCTUKU
HEHUsI MaTepUaJIbHBIX He 3aYTeHo ) P p

O0O0BEKTOB U SIBJICHUM
OKPYKaroIEe Cpeibl

EHKM, mecto u ponib 4enoBeka B IPUPOIE;
UCTOPUYECKHE aCHEKThl Pa3BUTHUSI €CTECTBO-
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HCITIOJI30BATh CUCTCMA-
TU3UPOBAHHLIE TEOPETH-
YECKHUE M MPAKTUICCKUE
3HAHUSA JJIs1 ITIOCTAHOBKHU
U PEUICHUS MCCIIeI0Ba-
TEIbCKHUX 3aJ1a4 B 00JIa-
CTH 00pa30BaHHS;

Baagern

OK -3:

HaBBIKAMHU HCIOJIb30Ba-
HHS OCHOBHBIX €CTe-
CTBEHHOHAYYHBIX 3aKO-
HOB U MPUHITUIIOB B
BAKHEUILUX IPAKTUYC-
CKHUX MPWIOKCHUSX;
HaBBbIKAMH PUMEHEHUS
OCHOBHBIX METOJIOB
€CTECTBEHHOHAYYHOIO
aHajan3a 11 HOHUMAaHHUS
Y OLCHUBAHUSI IPUPO/I-
HBIX SIBICHUM.

OK -6:

HaBbIKaMHU €CTCCTBCHHO-
HAy4YHOTO OOBACHEHUS
KapTUHBI MUPA; OCHOB-
HBIM MTOHSATHIHBIM arma-
PaToM €CTCCTBCHHBIX
HayK; HaBBIKAMHU TTOMCKA,
cOopa, cucTemMaTu3aIum
Y UCTIOJIh30BaHUS HH-
dbopmariu 1o ecre-
CTBEHHOHAY4HOH Kap-
THHE MUDA.

3HaHUs; HanboJee pacrpoOCTPaHECHHbBIE METOIbI
UCCIICIOBAaHUS B Pa3HBIX OOJIACTSIX €CTECTBO-
3HAHUS;

He 3HAaeT IOHATUMHO - KaTerOpUaJIbHBIN
anmnapar ¥ METOAOJIOTHIO0 €CTECTBO3HAHHUS; OC-
HOBHBIE JJOCTH>KEHHSI COBPEMEHHOI'O €CTECTBO-
3HAHUSA; OCHOBHBIE pa3feilbl €CTECTBO3HAHMS,
YHUBEpCAJIbHBIE 3aKOHBI IIPUPOJBI; OCHOBHBIE
KOHLENIMY COBPEMEHHOI0 €CTECTBO3HAHHS;
OCHOBHBIE JTOCTHKCHHUS COBPEMEHHOIO €CTe-
CTBO3HAHUS;

He 3HAeT TEOPETUYECKUE U IIPAKTUYECKUE
OCHOBBI HCCJIEI0BATENBCKON NEATEIIBHOCTH B
00pa3zoBaHuy;

2) He ymMeeT OOBSCHITH OCHOBHBIC IPUPO/I-
HbIE U TEXHOTE€HHBIE SIBJICHUS C MO3ULUN QyH-
JTAMEHTAJIbHBIX €CTECTBEHHOHAYUYHBIX 3aK0-
HOB; IPUMCHATH CCTCCTBCHHOHAYYHBIC 3HAHUA
B y4eOHOM U MpodecCHoHaNbHOM NesTeIbHO-
CTH;

He yMeeT OTJINYaTh HayKy OT IICEB/IOHAY-
KH; IPUMCHATH CCTCCTBCHHOHAYYHBIC 3HAHUA
JUis OOBSICHEHUS! MaTE€PUANIbHBIX OOBEKTOB U
SIBJICHUM OKPYXKaroLEeH Cpeabl;

He yMeeT HCII0JIb30BaTh CUCTEMaTH3UPO-
BAaHHBIC TCOPECTUYCCKUC U MTPAKTHUYCCKUC 3HA-
HUS JUTsS TIOCTAaHOBKH U PEIIEHUs Hcciel0Ba-
TENbCKUX 3a/1a4 B 00J1acTH 00pa3oBaHMs;

3) He BiaxeeT HaBBIKAMU MCITOIB30BAHUS
OCHOBHBIX €CTECTBCHHOHAYYHBIX 3aKOHOB U
NPUHIIAIOB B BAXKHEUIINX MPAKTHYECKHUX MTPH-
JI0)KEHHSIX; HABBIKAMU ITPUMEHEHUS] OCHOBHBIX
METOJIOB €CTECTBEHHOHAYYHOTO aHAIN3a JUIs
NOHUMAHWUSI U OI[CHUBAHHUS TIPUPOTHBIX SIBJIC-
HUH,

He BJIajJleeT HaBbIKaMH €CTECTBEHHOHAYY-
HOTO OOBSICHEHHSI KapTUHBI MUPa; OCHOBHBIM
MOHSATHHHBIM aNlapaToM €CTECTBEHHBIX HAYK;
HaBBIKaMHU TIOMCKa, cOOpa, CHCTEMaTH3aluH U
UCIIOJIb30BAHUS HHPOPMAIIMHU 110 €CTECTBCH-
HOHAYYHOU KapTHHE MHPA;

He BJIaJieeT HaBbIKaMH MPUMEHECHHUS Teope-
THUYECKUX M MPAKTUYECKUX 3HAHUH VIS IMOCTa-
HOBKH U PEIICHHSI UCCIIEIOBATEILCKUX 33/1a4 B
o0actTu 00pa3oBaHMUs.

4. MeToanyecKue MaTepHaJbl, ONpeAesiiolIUe NMPoLeAypPbl OLEHUBAHUS 3HAHUMH, yme-
HMIi, HABBIKOB U ONbITA e TeJIbHOCTH

Jucnunimna «EctecTBeHHOHay4YHasi KapTHHA MUpay» HampasiieHa Ha GopMUpoOBaHHE y o0yya-
IOIIMXCS 3HAHUI U MMOHMMaHUS 3aKOHOB IPUPObI, OOIIECTBA U MBIIIJICHUA. Y MEHHsI ONIepHpOBaTh
STUMU 3HAHUAMHU B MpodeccuoHanbHOM AesTenbHOoCTH. OCBOUTH OCHOBHBIE TPUEMBI U METOBI T10-
3HABATEJILHOM JIESITeIbHOCTH, HEOOXOJUMON COBPEMEHHOMY CIELIUAIHCTY.

N3yuenue auciuninHel «ECTECTBEHHOHAy4YHAas KApTUHA MUPA» IPEAYCMATPUBAECT:
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— JICKLUH,

— IpPaKTUYECKUE 3aHATHS,

— CaMOCTOSITENIbHYIO padoTy 00y4aromuxcs;

— 3auérT.

B Xxozme NeKIMOHHBIX 3aHATUH HEOOXOAMMO BECTH KOHCIIEKTHPOBAaHHE y4yeOHOro marepuala.
KoHcnektupoBaHue JeKIUN BEAECTCA B CIELUAIBHO OTBEIEHHOM JUIs ATOrO TETpaaH, KKl JIUCT,
KOTOPOH JTOJKEH UMETh 1107151, Ha KOTOPBIX JIEIAI0TC IOMETKHA U3 PEKOMEHI0BAaHHOM JINTEPaTyphl,
JIOTOJIHSAIOIINE MaTepuall MPOCIIYIIaHHOHN JIEKIMHU, a TaKKe MMOJYEpKUBAIOLINE O0COOYI0 Ba)KHOCTh
T€X WM MHBIX TEOPETUYECKUX MoJ0KkeHui. HeobxonmuMo 3anuceiBaTh TEMY U IUIAH JIEKLIUH, pEeKo-
MEHAYEMYIO JIMTEPATYPY K TEME. 3allUCH— Pa3JeIIOB JIEKIIMM JOJDKHBI MMETh 3arOJIOBKH, I1013aro-
JIOBKH, KpacHble CTpOKHM. Ha3BaHHBIE B JEKLIMU CCBUIKM HAa IEPBOMCTOYHUKM HAlO IOMETHUTH HA
HOJISIX, YTOOBI IPH CaMOCTOSITEIBHON paboTe HATH U BIIUCATh UX. B KOHCIEKTE TOCTIOBHO 3aIHChI-
BAIOTCSl OIIPECJICHUS IOHATHH, KaTeropuil u 3akoHOB. OCTaIbHOE JOJKHO OBITH 3allMCaHO CBOMMHU
cioBamu. Kaxxnmomy oOyuaromeMycs HEOOXOIMMO BBIpaOOTaTh W HMCIIONB30BaTh JOMYCTUMBIE CO-
KpalleHusi HauboJjiee pacpoCTPaHEHHBIX TEPMUHOB U IOHATHH. B KOHCIIEKT cieyeT 3aHOCUTh OC-
HOBHBIE MOMEHTBHI JIEKIIMH, 3aKOHbI, ONPEAEICHUS, MOHATUS U BCE, UTO MpEnojiaBareib MUIIET Ha
JIOCKE, a TAaKXKe PEKOMEHAyeMbIe CXEMbl, TAOIULIbI, TUarpaMMbl U T.1I.

B xone ocBoenus pazgena 1 «9Bomorus Hayanoro merona 1 EHKM» oOy4aromuecs: 1omKHbI
MMETH MIPEJICTABICHNS O HAyYHBIX METO/axX MO3HAHUS, YPOBHAX U KPUTEPUAX HAyYHOT'O ITO3HAHUS,
0 HayYHBIX TEOPUSAX M TUNIOTE3aX, MHTErpanuu u auddepenunanym vayk. FMimers npencraBieHue o
IIPUHLIMAIIAX HAay4yHOIO HCCIIENOBaHUA, OTJIMYaThb HAayKy OT IICEBIOHAyKU. 3HaTb HUCTOPHUIO €CTe-
CTBEHHOHAy4HOH KapTHHbI MHpa. [lonyuuTs mpencraBieHue O pa3iMYHbIX KapTUHAX MHUpa: Mexa-
HUYECKOMN, 2JIEKTPOMAarHUTHOM, KBAaHTOBO-II0JIEBOW M BOJIIOLIMOHHONW. O3HAKOMUTBCS C Pa3BUTHEM
MPEJICTABICHUA O MaTepuu, 0 ¢popMax e€ IBIKEHUS, C PAa3BUTUEM TPEJCTABICHUN O B3aMMOJICH-
CTBHMM: IPAaBUTALIMOHHOM, CHJIBHOM, CJIa00M, 3JIEKTPOMAarHUTHOM.

B xone ocoenus pasznena 2 «IIpoctpancTBo, BpeMsi CUMMETpUs» 00ydaroluecs: JOHKHbI U3y-
YUTH [TOHATHE CUMMETPHUU B €CTECTBO3HAHUH, CUMMETPUU M aCUMMETPHUH KUBOT'O, U30TPOIHOCTb,
MHBAapHAHTHOCTb, OJHOPOAHOCTh. [1oydnTh mpeacTaBieHre O MPOCTPAHCTBE U BpeMEHH, 00 3BO-
JIOLUYU 3TUX NPECTABICHUN. PacCMOTpETh cliennaabHyl0 TEOPUI0 OTHOCUTEIBHOCTH, €€ NMPUHIIU-
IIbl, OCHOBHBIE IOJIOXKEHUS W TpaHUIlbl IpuMeHuMocTd. [TomyunTs npeacrasienus o0 oOuieil Teo-
PHH OTHOCHUTEIBHOCTH.

B xone ocBoenus pasgena 3 «CTpyKTypHble YPOBHH M CHUCTEMHasl OpraHMU3alMs MaTepUum»
o0yyaromuiicss JODKEH YCBOUTH KPUTEPHM JEICHUS MaTepud Ha MHMKpPO-, MAaKpOo M METaMHpBHI.
CtpyKTypy Meramupa: 3B€3/ibl, INIAHETHBIE CUCTEMBI, TAJIAKTUKU. SIBJIEHUS, TO3BOJUBIINE OLIEHUTh
BpeMs cyliecTBoBaHus Beenennoil: agpdext Homepa, 3akon Xab0maa. [TonyuuTs npeacraBieHue o
XapaKTepUCTHKAX 3BE€3]l, ONPEAEAEMbIX U3 HaOIIOACHNS: CBETUMOCTh, MOLTHOCTh U3JIy4€HUsl, Mac-
ca, paiuycC, CIIEKTpalbHbIll cocTaB u3nydeHus. O crpykrype BceneHHOM, OAHOPOJHOCTH U H30-
TPOIHOCTH BceneHHoi, 0 CKOMIeHUsIX rajJakTuk, kBazapax. M3yunts cocraB CoTHEYHON CHCTEMBI:
IUTAHETHI, CIIYTHUKHU IIJIaHET, aCTEPOUAbI, KOMETHI, NIbJIEBAas MaTepHsi, KocMUYeckue ayun. MimMers
IIPE/ICTABJICHUE O B3aUMOCBSI3HM CTPYKTYPHBIX YPOBHEH OPraHM3alMH MaTEPUH, O LIEIOCTHOCTH, CH-
CTEMHOCTH HPUPOIbI, MHOTOOOpa3uK U MepapXUUHOCTH cucTteM. O OHOJIOrMYecKOM ypOBHE Opra-
HU3allMM MaTepuu: KJIETOYHBIM, OpPraHHbIN, TKAHEBOW, OpraHU3MEHHBIA, BUIOBOW, MOITYJISIMOH-
HbIH, Onochepubiil. O QU3MUECKOM ypOBHE OpPraHU3ALMM MAaTEpUU: KBApKH, JICTITOHBI, SACPHBIN
YPOBEHb, aTOMHBIM, MOJIEKYJISPHBIA, MAKPOMOJEKYISAPHBIA. O XMMHUYECKOM YPOBHE OpraHH3aluU
MaTEpUN: XUMUYECKUI AIEMEHT, aTOM, U30TOIBI, MOJIEKYJIA, BEIIECTBO, KaTaIU3aTOPBI, IOJIUMEPHI,
MoHoMepsl. [lepnonnueckuit 3akon .M. Menzeneesa; o mpoueccax, NpOTEKAOIMIMUX HA PA3TMYHBIX
YPOBHSX OpPraHU3aluN MaTEPUH.

B xoxe ocBoenms paznena 4 «Ilopsinok u 6ecriopsiiok B MpUpoie» 00yJaronuecs pacCMOTPETh
MOHSTHS: MEXAaHUUYECKUN NIE€TEPMHUHU3M, TPAEKTOPHsI, JMHAMUYECKAs CUCTEMA, YCTOMYMBOE U He-
YCTOMYMBOE COCTOSIHME, TUHAMUYECKHI Xaoc, OTIMYME Xaoca OT Oecrnopsiika, BEPOSATHOCTb, CIY-
YaHOCTb, SHTPONMS. A TaKK€ MOJEKYJIIPHO-KMHETUYECKYIO TEOPHUIO, KOPIYCKYISPHO BOJIHOBOM
Jyalau3M, COOTHOLIECHUE HEOIPEIEICHHOCTEH, NMPUHLMI JONOIHUTEIBHOCTH, IPUHIIAII BO3pacTa-
HUS DHTPOINMHM, 3aKOHBI TEPMOJNHAMUKH, OTKPBITHIE U 3aMKHYTbIE CUCTEMBI, 3aKOHOMEPHOCTH Ca-
MOOpraHHU3aln1, HEOOXOAUMBIE YCIOBUS CaMOOPIaHU3ALMI: HEPABHOBECHOCTh U HEJIMHEHHOCTb.
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[Tpu ocBoenun pasnena 5 «I[lanHopama cOBpeMEHHOI'O €CTECTBO3HAHUS» 00yJaromuecs 0JIXK-
HBI [TOJIYYUTh IPEJCTaBICHUE O KOCMOJIOTMH, XMMHUECKOM cocTaBe BceneHHOH, pacimmpenuy, 3a-
koHe Xab0:ma, Teopun bombioro B3peiBa, mpobdieMe TEMHON MaTepuu. Y CTOMYMBOCTH BeerneHHOM.
Mopenu crpoenusi ConHIla, 3B€3]l, MArHUTHBIX TOJIAX, CTPOCHUM 3€MJIM, MarHutocdepe 3emid,
ruapocdepe 3eminn. BosuukHoBeHust 6Mocdepsl Kak pe3ysbTaT re0IOTHYECKOi SBOMIOIUHN 3EMIIH.
[TpoucxoxaeHue XU3HU, OMOJIOTUYECKHII IBOIIOIIMOHU3M, KOHIenuu Jlamapka, JlapBuHa, cCUHTe-
THYECKas Teopus Bostonuu. Victopust )xu3HU Ha 3eMiie, TeHETUKA U 3BOJIFOLUS.

OOyyarommMcsi HEOOXOAMMO OBJIAJIETh HAaBbIKAMM M YMEHUSIMU IPUMEHEHHUS IOJIyYE€HHBIX
3HaHUU A1 GOPMHUPOBAHUH COBPEMEHHOTO (PU3MUYECKOTO MBIIUICHHS; CO3/IaHUSI OCHOB TEOpETHYE-
CKOM MOJTOTOBKH B 00JACTH €CTECTBO3HAHUS, IMO3BOJISIONICH B OyAylIleM OpUEHTHPOBATHCS B IO-
TOKE HAayYHOU M TEXHUYECKOM MH(OpMaIH, 0OecrednBaronieil UM BO3MOXHOCTh MCIOJIb30BAaHUS
€CTeCTBEHHOHAYYHBIX 3aKOHOB M TEOPUH B Ipoliecce uX padoTsl; (POPMUPOBAHKE MPABHIBHOTO T10-
HUMaHHUSI TPaHUL] IPUMEHUMOCTH €CTECTBEHHOHAYUYHBIX ITOHATHUN, 3aKOHOB TEOPUHU U YMEHHUS Olie-
HUBATh CTENEHb IOCTOBEPHOCTH IMOJIyYCHHONH MH(OPMAIMH C MOMOIIBI0 TEOPETHYECKUX METOI0B
HCCIIEI0BAHMUS.

B mporuiecce npoBeneHns NpakTUUECKUX 3aHATHI 00ydaroIuecs JOJKHBI 3aKpEUTh TEOPETU-
YyecKue 3HAaHUS, MOJYyYCHHbIE HA JIGKIMSIX, U B MPOILIECCE CAMOCTOATEIHHOTO M3yUeHUs y4eOHOTo
marepuaina. [Ipy mOAroToBKe K MPaKTHUYECKOMY 3aHSTHIO HEOOXOIUMO MPOYNTATh KOHCIEKT JIeK-
WU, U3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMUTHCS C JOMOJHUTEIBHOMN JIUTEPATYPOM, BBIIIOJIHUTD
BbIJIaHHBIE MPEI0/IaBaTeIeM NpakTUuecKue 3a1anus. JlopabaTeiBaTh CBOM KOHCIEKT JIEKLUH, Aeas
B HEM COOTBETCTBYIOLLME 3alIUCU U3 JUTEpaTyphl. JKenaTeabHO MpU MOATOTOBKE K MPAKTUYECKUM
3aHATHUSIM 10 JUCLUIUIMHE OJHOBPEMEHHO MCIOJb30BaTh HECKOJIBKO MCTOYHMKOB, PACKPHIBAIOLINX
3aJJaHHbIC BOIIPOCHL. B KayecTBe NOMOTHUTENIBHOTO UCTOYHUKA HH(DOPMALIMKU MOXKHO HCIIOJIb30BATh
UHTEPHET PECYPCHI.

[Ipu noAroTOBKE K 3a4€Ty PEKOMEHYETCSI BHUMATEIbHO IIPOYUTATh U YICHUTH CYTh BOIIPOCOB.
B oTnenbHOM TeTpaau Ha KaXAbld BOIIPOC CIELYET COCTABUTh KPATKUW IUIAH OTBETA B JIOTMYECKON
MOCIIE0BATENBHOCTH U ¢ (PUKcanueld HeoOX0IMMOT0 WILTIOCTPATUBHOIO MaTepuana (pUuMepsl, pH-
CYHKH, CX€MbI, IU(pbI). Borpock! mporpaMMel, KOTOpbIE OCTAOTCSI HESICHBIMU, HEOOXOIMMO HaIu-
caTh Ha MOJIAX KOHCIEKTa, YTOOBI BBISICHUTHh Ha KOHCYIBTAIUH.

Ha xoHcynpTanuu ¢ npemnojaBaTesieM HEOOXOAWMO BBIICHSATH BOIPOCHI, BbI3BABIINE TPYIHO-
CTH NIPU CAMOCTOSITENIbHON paboTe WK HEJAOCTATOYHO YCBOEGHHBIE Ha MPAKTUYECKUX 3aHATUAX. Oc-
HOBHbBIE€ TEPMUHBI, IOHATHUS, TEOPUH, MTOJOKEHHS TEMBI MOCIE TJTyOOKOr0 OCO3HAHUE UX CYTH Clle-
ZyeT 3ay4UTh, IOBTOPSISI HECKOJIBKO Pa3.

CamocrosiTenpHas padoTa 00y4YaIONIUXCsl SBISIETCS BaKHEUIIEH COCTaBHOM YacThiO y4eOHOTO
nporecca. CamocrosaTenbHas paboTa npeacTaBiseT co00i OCO3HAHHYIO TTO3HABATENIBHYIO JIEATEINb-
HOCTb 00Yy4YaroIMXcsl, HapaBJICHHYIO Ha pellIeHue 3a/1a4, ONPEeeIeHHbIX MpernoaBaTeneM. B xone
CaMOCTOSITENIbHON PabOoThl 00yUarOIIMUNCS pelIaeT caelyrolue 3a1aun:

— CaMOCTOSITENIbHO MPUMEHSET B Mpolecce camMooOpa3oBaHMs Y4eOHO-METOAMYECKUNH KOM-
IUIEKC, CO3JJaHHbIH MpoeccopcKo-TpenojaBaTeIbCKUM COCTAaBOM By3a B IIOMOIIIb;

— U3y4daeT y4eOHYIO JIUTepaTypy, yIIIyoJseT U pacliupseT 3HaHus, MOJIyYeHHbIE Ha JIEKLHUSX;

— OCYUIECTBJISIET OUCK OTBETOB Ha 0003HAYEHHBIE MIPEIoIaBaTeIeM BOIPOCHI U 33/1auu;

— CaMOCTOSITETILHO U3y4aeT OT/AEIbHbIE TEMBI U Pa3/1eibl YUeOHBIX TUCIUIUIIMH.

CamocrosTenbHy0 paboTy HEOOX0IMMO HAUYMHATh C MPOPAOOTKH KOHCIEKTA JIEKIMUH, JIEKIUi
Jienasi B HEM COOTBETCTBYIOIIME 3allMCH U3 OCHOBHOM U JTOTIOJHUTEIBHON JIUTEPATYPHI, a TAKKE pe-
KOMEH/IyeMBIX PeCcypcoB U MH(OpMalMOHHO-TEIEKOMMYHHUKaMOHHOH cetn «HTepuer». CamocTo-
arejabHas padoTa co31aéT ycnoBus g GOpMUPOBaHUS Y 00ydaroIUXCsi TOTOBHOCTH U YMEHHSI UC-
MOJIb30BaTh PA3JIMYHbIE CPECTBA HHPOPMALIUH C LIENbIO TOUCKA HEOOXOIUMOTO 3HAHUS.

PaboTa c nuteparypoil SBISIETCS BaXHEHIITUM SJIEMEHTOM B TOJTYYEHUW 3HAHUN TO JHCIU-
wmHe. [Ipexxae Bcero, HEOOX0IUMO BOCIIONIB30BAaThCS CIUCKOM PEKOMEHAYeMOM MO JaHHOW JHC-
LUIUIMHE TUTepaTypoil. [lononHuTenbHbIe CBEICHUS M0 U3y4aeMbIM TEMaM MOKHO HalTH B MEPHO-
nuyeckoi neuatu u MHTEpHETE.

[IpenycMoTpeHO MpoBeaeHNEe ayAUTOPHBIX 3aHATHN (B BUIC JICKITUN M TPAKTUYCCKUX 3aHSATHI)
B COYETAaHUH C BHEAYAUTOPHOU PabOTOM.

35



IIpunoxenue 2

AHHOTAIUA
padoueil nporpaMMbl JUCHUNIMHBI
EcrecTBeHHOHay4YHasi KADTHHA MHPa

1. Ileab u 327294 TUCHHIIMHBI

Lenpto M3ydeHUs AMCIUIUIMHBI SBISETCSA: M3ydeHHUE (YHIAMEHTAIBHBIX (PU3NYECKHUX, XH-
MHUYECKHX, OMOJIOTUYECKIX 3aKOHOB, TEOPUH, METOJOB KIACCHUYECKOTO U COBPEMEHHOTO €CTe-
CTBO3HAHMS.

3anaveil U3y4eHUs TUCUUTUIUHBI SIBIISIETCA:
— (opMHPOBaHHE HABBIKOB MTPOBEJCHUS HAYYHBIX UCCIICIOBAHUI, O3HAKOMIICHHE C COBPEMCH-
HOW Hay4YHOU ammaparypoi;
— O3HAKOMJICHUE C UCTOpPUEH €CTECTBO3HAHUS U €€ Pa3BUTHEM, a TAK)KE C OCHOBHBIMH HaIlpaB-
JICHUSIMUA U TEHJICHUIUSAMH PA3BUTHUSI COBPEMEHHOTO €CTECTBO3HAHUS.

2. CTpykTypa IMCUHINJIHHBI

2.1 OO0miast TpyI0€MKOCTb JUCIUILIMHBI COCTABIACT /2 Yaca, 2 3aUeTHbIC eAMHUIIbI

2.2 OCHOBHBIE pa3/ieiibl TUCIUIUIUHBIL:

1 - DBosrONMS HAYYHOTO METO/A M €CTECTBEHHOHAYYHOUH KapTHHBI MUPa
2 - [IpocTpaHCTBO, BpeMsi CHMMETPHS

3 - CTpyKTYypHBIC YPOBHH U CUCTEMHAas OpraHU3alus MaTePHH

4 - Tlopsnok u 6ecriopsiIOK B IPUPOJIE

5 — [lanopama COBPEMEHHOT'O €CTECTBO3HAHUS

6 — buocdepa u yenosek

3. [lnanupyeMsble pe3yJbTaThl 00yueHHs (MepeyeHb KOMMETEeHIHi)
[Iporecc u3yueHust TUCIMUILIMHBI HAITPABJICH Ha POPMUPOBAHUE CIEIYIONUX KOMIIETEHITAMN:

OK-3 —crmocoOHOCTBIO MCIIONIB30BaTh €CTECTBEHHOHAYYHBIE M MaTeMaTHYeCKUe 3HAHUS IS
OpPUEHTHPOBAHUS B COBPEMEHHOM MH()OPMAIIHOHHOM ITPOCTPAHCTBE.
OK-6 — criocoOHOCTBIO K CaMOOpIraHu3alui U caMo00Pa30BaHUIo.

4. Bua npoMesKyTOYHOM aTTecTaluu: 3a4ET
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Ipunoxenue 3

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

1. B paGouyto nporpammy o AUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy o AUCUUIIIMHE BHOCATCS CIEAYIOIUE U3MEHEHUS:

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

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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[Iporpamma cocTtaBieHa B COOTBETCTBUH C (hemepabHBIM TOCYAapCTBEHHBIM 00pa3oBaTellb-
HBIM CTaHIAapTOM BBICIIETr0 00pa3oBaHus 1o HarpasiaeHuo noarotoBk 44.03.01 «Ileparornueckoe
obpazoBanue» oT «04» nexadps 2015 r. Ne 1425

st Hadopa 2018 roaa u yae6ubiM mianom ®I'BOY BO «bpl'Y» ans 3a0uHoid popMbl 00Y-
yeHus oT «12» mapta 2018 r. Ne 130.

IIporpammy cocraBui:

Maxpo WN.I'., k.¢.-M.H., JOLIEHT

Pabouas nporpamma paccMoTpeHa U yTBEpKJeHa Ha 3aceaHuu kapeapsl Mud

OT « » 20 r., mpotokosn Ne

N.o. 3aBenyromiero kadeapoit Mud Mengenera O.1.
COI'JTACOBAHO:

3aBenytromnuii 6a30Boit kapeapoit UITull Kynpsimos B.B.
HupexTop OubamnoTexu Corauk T.D.

Pabouas nporpamMmma oz(o6peHa METOIANYECKON KOMHUCCHEN €CTCCTBCHHOHAYYHOT'O (I)aKy.]'IBTeTa

OT « » 20 I., IpOTOKOJ Ne

[Tpencenarens meroauueckoit komuccun EH dakynprera Bapnansu M.A.
COT'JTACOBAHO:

Havanpauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS Hexesen I'.I1.

Perucrpanmonnsiii Ne
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