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1. He.]'lb U 3a1a4941 U3YYCHUA TUCHUIIJIUHDBI

1.1. Hesap 1 32724 M3y4eHUs TUCHUTITIHHBI

Lenv Oucyunaunvr — (HOPMUPOBAHUE CPEACTBAMHU E€CTECTBEHHOHAYYHOH KapTHUHBI MUpa

YHHUBEPCAJILHOW KOMIIETEHIIMH, XapaKTepU3YIOIEHCs CIHOCOOHOCTbIO OCYHIECTBISATh IOHUCK,

KPUTUYECKUI aHalu3 U CHHTE3 HMH(POpPMALUU, NPUMEHATh CUCTEMHBIN MOAXOA JUIsl pEeIIeHUs

IIOCTaBJICHHBIX 3aj1ay.

3adauu oucyunnunol:

1) u3yunth, OOOOIIUTH W  CHUCTEMATHU3UPOBATH OCHOBHBIE IOHATUS  COBPEMEHHOTO
€CTECTBO3HAHMsI, CPOPMUPOBATH OOIIME TMPEACTABICHUS O pe3yiabTaTax MCCIEA0BAHMS
MHUKpPO-, MaKpO- U MEraMmupa;

2) yCBOMTh OCHOBBI METOJA HAyYHOIO IIO3HAHMS, CHCTEMHOTrO IOIX0Ja, MPUHIUIIBI
KPUTHYECKOTO aHAJIN3a U CUHTe3a UH(OpMaLUH;

3) paccMOTpeTh MECTO U pOJb YEJIOBEKa B IMPHUPOJE, B3aMMOCBS3b €CTECTBEHHOHAYYHBIX H
T'YMaHUTAPHBIX 3HAHUU;

4) pa3BUTh CIIOCOOHOCTH TNPUMEHEHHUS €CTECTBCHHOHAyYHBIX 3HAHUH W yMEHMH B
po¢eCCUOHAIBHON AESATENbHOCTH U B IIOBCEIHEBHON )KU3HU;

5) popmupoBaTh yMEHHsS MPHUMEHATH JOTHMYeCKHe (OpMBI M MPOLEIYphl, CIIOCOOHOCTH K

peduekcun 1o MoBoAy COOCTBEHHOW M UY)KOW MBICIMTENbHOM NEATENbHOCTH; YMEHHS aHAJIN3a

MCTOYHHKOB WH(OPMALUU C UENBI0 BBIBICHUS UX TMPOTHBOPEUMHA M TOHMCKA JIOCTOBEPHBIX

CYXIEHUH; yMeHHs] (OPMYIUPOBKH COOCTBEHHBIX CYXIEHUH W MNPHUHATUA OOOCHOBAHHBIX

peLieHui.

1.2. IlepeyeHb MJIaHMPYEMbIX Pe3yJabTATOB O0y4YeHHs] MO JAUCHMILUIMHE, COOTHECEHHBIX €
YCTAHOBJIEHHBIMU MHAUKATOPAMHU JOCTHKEHUS] KOMIIETEH I

Kox xommereHnu VK-1

dopmynupoBKa Crioco0eH oCyIecTBIATh NOUCK, KPUTUUECKUI aHaJIU3 U CUHTE3

KOMITETEHIIUU MHpOPMAaLIUH, TPUMEHATh CUCTEMHBIN MOAXO I PELICHUs
IIOCTABJICHHBIX 3a1a4

WNupukarop NVYK 1.1 leMoHCTpHpYeT 3HaHHE 0COOEHHOCTEH CUCTEMHOTO U

JOCTHKEHUS KPUTHUYECKOTO MBIIIIEHUS, apTYMEHTHPOBAHHO (hOpMUPYET

KOMITETEHIIUU COOCTBEHHOE CYXJIEHHE U OLIEHKY WH(POPMALIUH, TPUHUMAET

000CHOBaHHOE pEIICHHE

NVYK 1.2 [Tpumensiet noruyeckue GopMbl U IPOLETYpPbI, CIOCOOEH
K pedrekcuu 1mo moBogy COOCTBEHHOM M Uy:KON MBICIUTEIBHOMN
NESTEIIBHOCTH

NVYK 1.3 Ananu3upyet UCTOYHUKH HH(OPMAIINH C LIETHIO
BBISIBJICHHS X MIPOTUBOPEYMI U NTOMCKA IOCTOBEPHBIX CY)KJIEHUI

1.3. BocnurarenbHas padora

HampaBnenue Tunel 3axa4 ®opmbl pabOThI
BOCIHTATEIbHON pabOThHI

Hay4YHO-UCCIIEA0BaTEIbLCKas Teaarorunue cKui BBICTYIUICHHE C JOKJIaA0M
paboTa 00ydaromuxcst COIPOBOXKIECHUS

rpaxIaHCKOC BOCIIUTAHUC HUHTCPAKTUBHOC O6cy)K,Z[eHI/I€
JOKJIag0B Ha MPAKTUYCCKOM 3aHATHUHN

1.4. MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuunnuHa «EcTecTBeHHOHayyHass KapTHUHA MHpPa» OTHOCUTCA K OO0sM3aTeNbHOM YacTu
yueOHoro TiaHa. TpeGoBaHHMA K TpPEABAPUTEIHHON MOATOTOBKE OOYYaroIIerocs: 3HaHHS TI0
¢usuke, xumuu U Ouosoruu B oObeMe MIKOJIBHOTO Kypca. IIpm OCBOEHMM AMCLMITIMHBI
HUCIOJIB3YKOTCA 3HAaHHA, TIOJIYYCHHBIC IIPU U3YYCHUU JUCHUIIIIMHBI «I/ICTOpI/ISI Poccuny.
HI/ICI_[I/IHJII/IHa BHOCHUT BKJIad B HU3YUYCHUC MeTOI[OJIOFI/I‘-Ie(JKOﬁ YaCTh TyYyMAaHUTApHBIX H
€CTECTBEHHOHAYYHBIX TUCIUTUINH.



1.5. OcoGeHHOCTH peajM3auMu AUCHHILIMHBI

JlucuuIianHa peaau3yeTcsi Ha pyCCKOM SI3bIKeE.

2. O0beM TUCHHUILINHBI

Bun yueGHOI paboTHI IO cemecTpam Bcero, Axkanem. N3 Hux
3a4ETHBIX 4acsl B (hopme
€AUHULL MIPAKTUYECKON
IOJTOTOBKH
OO0mmast TPyI0eMKOCTh JUCIUATITHHBI 2 72
CEMECTP 3
KoHnTakTHas pabora ¢ mpenojgaBaresieM:
AynuTopHbI€ 3aHATHUS (BCETO) 30
3aHsTHs JEKUMOHHOIO THUIIA 16
JlaGopaTopHbie paboThHI -
3aHsTHsI CEMUHAPCKOI0 THUIIA -
[IpakTHyeckue 3aHsTUs 14
KCP -
CamocrosTenpHas paboTa 00yJaromuxcs 42
Bun npomexyTouHoil arrectanuu: 3ader 0

3. Conep:kanue JTUCUMUIINHBI

3.1. Pa3zaennbl AMCHUILUIMHBI U BUBI 3aHITHH (TeMaTHYeCKUil NJIAH 3aHATHIN)

Pasgesnsl ¥ TEMBI TUCIIUITINHEI

| Becero | Ayn | Jlex | JIa6

[TIp | Cem | KCP [ CP

1. Cmanoenenue ecmecmeeHHOHaytmozZ Kapmunvl mupa

1.1. HayyHoe no3HaHuEe  sBJIEHUH
MIPUPOABL. CraHoBneHMe HAy4YHOTO 4 2 2 4
€CTECTBO3HAHHS.
1.2. EcrectBo3Hanue B CpenHue Beka U
HoBoe  Bpema.  OkcnepuMeHTalbHOE 6 2 ) 4
ecrectBo3Hanme. EcrectBozHanme 18-19
BEKOB
2. Cogpemennvie npedCmasieHuss 0 MUKpomupe
2.1. EcrecTBeHHBIE HayKHM B KH3HHU
COBPEMEHHOTO oO1ecrna. PasButne 4 2 2 2
ATOMUCTHYECKHUX MPEACTABICHUH.
2.2. Ctpoenne aroma. 10 5 4 6
2.3. CrpoeHue aTOMHOTO sipa. 6 3 2 4
2.4. DneMeHTapHbIC YaCTHIIBL. 4 2 2 2
3. Cospemennvle npedcmasieHus 0 MaKpo- u me2amupe
3.1. Kiaccuueckue mpencTaBIeHUs O 6 3 5 4
MIPOCTPAHCTBE U BPEMEHM.
3.2 CrneuuanbHas TEopHs 6 3 5
OTHOCHUTEIHHOCTH.
3.3. O0mas Teopust OTHOCUTEIHHOCTH. 4 2 2
4. buonozuyeckas kapmuna mupa. Xumuieckue KOHYenyuu
4.1. )Kv3Hb. DBOIIIONIMOHHAS TEOPHSL. 4 2 2 2
4.2. buocdepa, Hoocepa u
IMUBHIN3AIAS. Camoopranuzanus " 4 2 2 2
CHHEpreTHKa.
4.3. XUMUYeCKHe KOHIICIIUN: DBOJIIOUS
XUMUH, COBpPEMEHHAS XUMUSL. 4 2 2 2
EcTtecTBeHHOHAyYHBIE aCTIEKThI KOJIOTHH.
5. Acmpogpusuueckas xapmuna mupa
5.1. Bcenennas. 4 2 2 2
5.2. ConmHeuHast cucteMa. 3Be3bl. 4 2 2 2




| Becero| 72 | 30 | 16 | | 14 | | | 42 |

3.2. 3auaTHda JeKIMOHHOI0 THIIA
CEMECTP 3

Jlexuus 1.

Tema: EctecTBeHHbIE HAayKd B >KM3HH COBPEMEHHOro oOIiectBa. Pa3BuTHE aTOMHUCTHYECKUX
IIPEICTABICHUM.

Kpamxasa annomayus k nexyuu.

Ecmecmeennvie Hayku 6 dcu3Hu cogpemeHno2o obujecmsaa.

1) EcrecTBenHble, TEXHUUECKHE, TYMaHUTapHbIE HAYKH.

2) EauHcTBO MMpa IpUPOIBI.

3) UnTterpamus Hayk.

4) EcTecTBEHHOHAY4YHOE MBILIUICHHUE.

5) Hayunsrit MmeTo mo3HaHUSI.

6) Ponb ecTeCTBEeHHOHAYYHBIX JOCTHKEHUI B UICTOPUN U KOHKPETHOM KU3HU YEJIOBEKA.
7) [IpeameT ecTecTBO3HAHMS.

Pazeumue amomucmuueckux npeocmasnieHuil.

1) 3apoxaeHre aTOMUCTHYECKUX TPECTABICHUH B aHTUYHOM HayKe.

2) Aromuctuka B HoBom BpemeHu.

3) Pa3zBuTHe aTOMUCTUYECKUX MPEACTABICHUI B COBPEMEHHOM HayKe.

4) IIpsimoe MoATBEPKIACHUE UJIEU aTOMU3MA.

5) MonekynspHO-KMHETUYECKasi TEOPHSL.

Jlekmsa 2-3.

Tema: CTpoeHue aroma.

Kpamkas annomayus k nexyuu.

1) UccnenoBanue siIBICHUS 3JIEKTPOIIH3A.
2) Karognble ny4n.

3) DnexTpoHHas TEOPHsI METAJLIOB.

4) Teopuu CBETOBBIX SIBICHUU.

5) PentrenoBckue my4u.

6) OTKpBITHE PAIMOAKTUBHOCTH.

7) IlnanerapHast MOZI€Ib aTOMA.

8) IIpoTuBOpeuus miaHeTapHOH (sIIepHOI) MOAEIH.
9) Atom Peszepdopmna-bopa.

10) IIpuHIIMT COOTBETCTBHUSL.

11) BonHoBBIE CBOICTBA BELIECTRA.

12) Tabnuma JI.1. Mennaeneena.

13) IIpuHIMTT AOTIOTHUTEILHOCTH.

Jlexums 4.

Tema: CTpoeHHE aTOMHOIO Spa.

Kpamrxas annomayus x nekyuu.

1) Hyknonsl. DHeprus cBszu sapa. [ledext macc.

2) Henenue siaep.

3) Heynpasinsiemast saepHasi LerHasi peakiusl.

4) Ynpasnsiemas sifiepHasi HenHasi peakiysl.

5) PagnoakTuBHOE H3ITy4YCHHE.

6) TepmosiaepHbIil CUHTE3.

7) BnusiHue painoakTUBHBIX U3JIy4Y€HUH HAa OMOJIOrMYECKUE CUCTEMBI.

Jlekmus 5.
Tema: DnemMeHTapHbIE YaCTUILIBI.



Kpamxasa annomayus k nexyuu.

1) Tumbl B3auMoeiCTBUS.

2) YacTHIbl U aHTUYACTHUIIBI.

3) Kinaccudukarys sneMeHTapHBIX YaCTHII.

4) CrangapTHasi MOZCIb.

5) JIBmxeHue 1 B3aMMOJICHCTBHE AIIEMEHTAPHBIX YaCTHII.
6) bonbmoii Anponnsiii Konnaiigep.

Jlekmus 6.

Tema: Knaccuueckue NnpeicTaBiIeHus O IPOCTPAHCTBE U BPEMEHHU.

Kpamxkas annomayus x nexyuu.

1) O6bIIeHHOE TOHUMAHNE IPOCTPAHCTBA U BPEMEHH.

2) Tomonoruueckre U METPUUECKHE XapaKTePUCTUKH MPOCTPAHCTBA 1 BPEMEHHU.
3) Ucropust mpeacTaBieHuit 0 MpOCTPAHCTRBE.

4) EBknuaoBa reoMeTpusl.

5) HeeBknuaoBa reomerpusi.

6) Knaccuueckue npenctaBieHus O IPOCTPAHCTBE U BPEMEHH.

7) I'paHUIIBI TPUMEHUMOCTH KIACCHYECKHUX TPEACTABICHUH; TIpobiaema d¢upa.
8) IIpunnun otHocuTenbHOCTH ["anmuies u Teopus dIeKTpoAUHAMUKH MakcBeia.

Jlexums 7.

Tema: CnieunanbHasi TEOPUs OTHOCUTEIBHOCTH.
Kpamkas annomayus k nexyuu.

1) [peanoceinku nmoctpoenust CTO.

2) IMoctynatst CTO.

3) OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.

4) PensiTuBUCTCKOE 3aMEIJIEHUE BPEMEHHU.

5) OTHOCUTETHLHOCTH MTPOCTPAHCTBEHHBIX PACCTOSHUM.
6) [IpocTpaHCTBEHHO-BPEMEHHOI HHTEPBAIL.

7) IlpeobpazoBanus JlopeHmna.

8) Onrrnueckuii a3 ekt Jomnepa.

9) DneKTpOMarHUTHOE TOJIE.

10) DxcnepuMeHTaIbHOE 000CHOBAHKE PENATUBUCTCKOTO 3aME/ICHUS BPEMEHH.

Jlexuns 8.

Tema: O6was TeOpHss OTHOCUTEIBHOCTH.
Kpamxas annomayus x nexyuu.

1) 3axons! Kemuiepa.

2) 3axoH BcemupHoro tsroreHusl.

3) MnepTHas u rpaBUTAllMOHHAS MAcChI.
4) IlpuHIMI SKBUBAJIEHTHOCTH.

5) I'paBuTanimoHHoe noie.

6) IMonsarue 06 OTO.

7) lIpoctpancteo B OTO.

8) Cnenctus OTO.

3.3. 3aHATHS CEMUHAPCKOI0 TUIIA
VY4eOHBIM IJITaHOM HE NMPEAYCMOTPEHBI

3.4. [IpakTuyeckne 3aHATHSA
CEMECTP 3

Ha mnepBom mnpaktndeckoM 3aHsaTMM 10 TeMe «HayyHoe mno3HaHWE SBIEHUN NIPUPOBIL.
CraHoBiIEeHHE HAyYHOIO €CTECTBO3HAHUSD) NIPEIOIAaBaTENIb HA KOHKPETHOM IIPUMEPE MTOKA3bIBACT,



KaK JOJDKHBI BBINOJIHATBCS W JIOKJIAAbIBaTbCs PE3YJIbTaThl BBINONHEHUS 3anaHuii. Ha stom
3aHATHM OH COOOIIAeT CTyAEHTaM IepedeHb 3aJaHUi Ha CIIEAYIOIIEe 3aHATHE U M0 KaXIOMY
3a[JaHUI0 Ha3HadaeT AOoKiIaauuka. IIpu moaroroBke K NMpakTUUYECKOMY 3aHATHUIO BCE CTYACHTHI
TPYMIbI BBIMOJHAIOT BCE 3aJaHUS U M0 KaXKJIOMY M3 HUX COCTaBIIAIOT KOHCIIEKT 00BEMOM He
6onee 0,5 crpanunpl. JlOKIaguuKU MOMUMO 3TOTO TOTOBAT BBICTYIUICHHUS Tepes ayauTopueil,
KOTOpbIE€ HE MPENINOoaratoT UCIOIb30BaHNs KOHCIIEKTOB U MHBIX 3amucel. Llenpio npaktnyeckux
3aHATHH SBISETCS yIyOJieHWe 3HAHUM METO0B KPUTHYECKOTO aHalu3a U OLEHKH HAy4HBIX
JNOCTXKEHHH, a Takke (OpMUpPOBaHHE YMEHUN OCYIIECTBISATH MOUMCK MHPOPMAIMH, COOUPATh U
0000mmaTh (GakTel, OTHOCSIIMECS K MpodeccnoHaabHOl nestensHocTu. [locnenyromnye 3auaTus
MIPOBOJIATCA MO TAKOMY K€ IJIaHy, HO BMECTO IPero/iaBaTelisi pe3yJabTaThl BBIMOIHEHUS 3aJaHH
IIPE3EHTYIOT JOKJIAIYUKH.

[TpakTuueckoe 3ansTue 1.

Tema: Haydnoe mo3HaHue siBICHUN pupo/ibl. CTAaHOBIIEHUE HAYYHOTO €CTECTBO3HAHMUS.

Ilepeuensv 3a0anuii:

Hayunoe nosnanue sgnenuti npupoowl.

1) VacHuTe J0TMKY HayqYHOTO TIO3HAHMS SIBIICHUS IPUPOIbI HA KOHKPETHOM IpUMEpE.

2) Kparko omuimiuTe WCTOPUIO OTKPBITHUS W HUCCIENOBAHUS MAarHUTOB W MAarHUTHOTO TIOJS,
aKKypaTHO cJeNaiTe HeOOXOANMBIE MILTIOCTPALINU.

3) 3anummTe COBPEMEHHBIC MPEACTABICHUS O MArHUTHOM TIOJ€ 3€MJIM U €r0 3HAUYCHUU MJIA
KU3HH Ha 3eMJie.

4) TlpuBenuTe MpUMEPHI TPUMEHEHNS MAaTHUTHBIX SIBIICHUNA B COBPEMEHHBIX TEXHOJIOTHSIX.

Cmanosnenue HayuHo20 ecmecmeo3HaHUs.

BHuMarenbHO mpocCaylIanTe, 3aKOHCIEKTUPYUTE U MPOAHAIM3UPYUTE paccka3 MpernogaBaresis,

chopMynHupyiTe U 3a7aiTe BOIPOCHI.

1) 3apoowcoenue mayunvix swanuti (IV-II meic. 0o wu.3.). IlpencraBpre pe3ynbTaThl W3YYCHUS
COBpEMEHHOT0 WH(GOPMAIIMOHHOTO MPOCTPAHCTBA MO MpoOieMe 3apOXkKACHUS Hay4HBIX
3HaHWil. CrenaiiTe KpaTrkoe CTPYKTypHPOBAaHHOE COOOIIEHHWE O €CTeCTBEHHOHAYYHBIX
noctwkeHusx Meconoramun, Erunra, Muaun, Kutas. YkakuTte UCONb30BaHHBIE HCTOUHUKU
nH(popMaIuu.

2) Hauanvuwiti sman pazeumust anmuynou Hayku (I meic. 0o wu.3.). IlpeactaBbre pe3ynbTaThl
W3yYCHHsSI COBPEMEHHOTO HH(OPMAIIMOHHOTO IPOCTPAHCTBA, COJCPIKAIIETO CBEACHUS O
HauaJbHOM JTare pa3BUTHS aHTUYHON Hayku. CremaiiTe 0030p MOCTIKEHUH HaTypaibHOU
¢mrocodun, acTpOHOMHM, MaTeMaTHKH B YKa3aHHBIA mepuoa. OxapakTepusynTe
€CTeCTBEHHOHAy4YHbIE B3I 3eHOHa, [Iudaropa, [Inarona.

3) Ecmecmeosnanue Apucmomens. IlpencraBbre pe3yabTarhl MOMCKAa WHOOPMAIUU O Pa3BUTHH
UIeW CHUCTeMaTH3allii 3HAHWM, MPUBEAUTE MPUMEPHI B3MISAIOB APHCTOTENs Ha MPOIECC
MO3HAHUS, IBUKEHUE, MATEPHUH U T.1I.

4) Ecmecmeosnanue 6 III-I 6 0o mn.s. (anaunckuti nepuod). OXapakTepusylTe IOCTHKEHUS
Anexcannpuiickoi mkonsl: EBknmna, Apxumena u ap. IlpuBeaute KOHKpETHBIE NMPUMEPHI
JTOCTHXKEHUH YUCHBIX.

5) Ecmecmeosnanue 6 I-II 6 0o n.3. (epexo-pumckuil nepuoo). Packpoiite cyTb cuctembl Mupa
KnaBous Iltonemes. YkaxuTe, Kakue €CTECTBEHHOHAYYHBIE MPEICTABICHUS OTPaKEHBI B
tpyne Tura Jlykpenus Kapa «O npupone Bemieit». Oxapakrepusyite nepuos ymnajka.

[IpakTuyeckoe 3ansarue 2.

Tema: EctectBo3nanue B Cpennue Beka 1 HoBoe Bpemsi. DKCniepuMeHTaIbHOE €CTECTBO3HAHUE.

EcrectBo3nanue 18-19 Bekos.

Ilepeuensv 3a0anuii:

Ecmecmeosnuanue 6 Cpeonue sexa u Hogoe epems. DxcnepumenmanvHoe ecmecmseo3HaHue.

1) Penueuoswnwiti sman pazeumusi ecmecmeo3nanus. OXapakTepuzyuTe U MPOUIUTIOCTPUPYHTE
MIpUMepaMU CXOJIACTHYECKUI TUI MBIIIJICHUS. YKaXHUTE NPUYNHBI yIaJKa HayKd B 3araHou



EBpomne. HazoBuTe 4epThl pa3BUTHSI €CTECTBEHHBIX HAayK B IEPHOJ] CPEIHEBEKOBbs. Packpoiite
MIPEANOCHUIKYA U 3HAYCHHE TOSBICHUSI YHUBEPCUTETOB U POJIb PA3BUTHUS TEXHUKH JIJIST HAYKH.
VYkaxute HayuHble B3IAAbI P. bakoHa.

2) Ilpeonocwiiku u ocobenHocmu pazeumusi HAyKu cpeoHegekosoco Bocmoxa. Cnenaire
CTPYKTYPUPOBAaHHBIN MO 00JacTSIM 3HaHHs (MaTeMaTHKa, aCTPOHOMUS, MEXaHUKa, METUIITHA
U T.J1.) 0030p JOCTHKEHUH apaOCKuX ydyeHbIX: Xope3Mu, ABulleHHa, Anb-bupynu, Yiyroex,
AJbXa3eH U ApyTHx.

3) Ecmecmeo3nanue snoxu Bospooicoenus. Tlpoananm3upyiiTe NpeANoOChUIKH U CyTh HAay4HOU
peomorun ~ H. Komepuuka.  Oxapaktepusyiite  (akTbl, TOCIYXHBIIHE  OCHOBOH
TeNTMOLIEHTPUYECKOH HJier, MUPOBO33peHueckoe 3HaueHue padot H. Konepuuxka.

4) bopvba 3a eeruoyenmpuyeckyro cucmemy mupa. IIpoaHanu3upyiTe HIer0 MHOKECTBEHHOCTH
TUTAHETHBIX CUCTeM B OeckoHeyHoil Bcenmennoit (/x. Bpyno). [laiite dopmynmupoBku u
MPOWLTIOCTpUpYHTE pucyHkamu 3akoHbl M. Kemepa. Kparko uznoxkure 6uorpaduu yaeHbIX.

5) Pazsumue mexuuku 6 nepuood CPeoHe8eKo8bsl — NPeonoChblIKA IKCNEPUMEHMATLHO2O
ecmecmgosnanus. KOHKPETHBIMH MpHUMeEpaMu OOOCHYHTE TO, YTO TEXHHKa B MEPUOJ
CPEIHEBEKOBbsSI OKasajla BJIMSHHE Ha pa3BUTHE eCTeCcTBO3HaHUS. PaccMoTpute mnpumepsl
TEXHUYECKUX NOCTKEeHHI JIeoHapo na BuH4M, packpoiTe METOAOIOTHYECKOE 3HAYEHHUE €T0
HUCCIIENOBAHUH.

6) Memooonocus I I'anunes. OxapakTepu3ynTe MpoIecC 3apOXKIeHNE KIACCUIECKOM MEXaHHUKH.
Haiinure onucanus wuccinenoBanuil lanmmimes W ykaKWTe HUX 3HAYCHUE JUIS  pELICHUs
(GbyHIaMeHTaIbHBIX TpobieM ecTecTBO3HaHMA. ONMIIKMTE €ro BKJAJ B CTAHOBIEHUE HJIEU
TeJIMOLEHTPU3MA. YKAKUTE CTPYKTYPY HaydyHOTO MeToAa no3HaHus no . ['anunero.

7) Ecmecmeennonayunvle uccieoosanusi M. Hetomona. OxapakrepusyiTe €CTeCTBEHHOHAYYHbBIC
uccnenoBanus . HeioToHa, auHamMuueckoe OOOCHOBAHWE TeTMOLEHTPUYECKON CHCTEMBI
MHpa, 3akoHbl HproTOHA.

8) Baoicnetiuue omxkpwvimus ecmecmeoznanus 16-18 eexos. IlpuBenure npuMepbl UCCIEAOBAHHUI
yueHukoB [ Ianmunes. Onummre padotsl O. Toppuyeuid Mo HCCIIeA0BaHUIO aTMOC(HEPHOTO
JaBJIE€HUs, HACOCHI, CKoHCTpyupoBaHHbie O. ['epuke. Ykakute HarpaBiIeHHUs HCCIIEOBaHUM,
obecneunBiue nobdeny aromuctuku (P. boitnb u ap.).

9) BEHUMAaTEIIbHO MPOCITYIIATe COOOIIEHUS TOBAPHILEH, CPOPMYITHPYHTE U 3a/1aliTE BOTIPOCHI IO
TeMe 3THX cooOmeHuil. [Ipoananu3upyiiTe MOIy4eHHYI0 M3 COOOIIEHUH HMH(pOpMalUI0 U
COIIOCTaBbTE C UMEIOLIEHCS Y Bac — CHOPMYIUPYUTE KPATKOE AOMOJTHEHHE.

Ecmecmeosnanue 18-19 sexos.

Ilepeuenwv 3a0anuii:

1) Omxpvimue nonesoui gopmvr mamepuu. CucTeMaTU3UpyiTe WHOOPMAIIUIO O HAKOIUICHUH
¢dakTOoB B 00OMacTH 3JeKTpUYecTBA M MarHetusMma. CraenaiTe CTPYKTypHUPOBAHHBIH 0030p
uccnenoBannii B dtoir obmactu B 18-19 BB. (V. ['miwbept, O. I'epuxe, 1. Kymon u nap.).
OxapakrtepusyiiTe (GakThl O B3aUMOCBSI3U DJEKTPUYECTBA U MArHETHU3Ma, IOJNyYEHHBIE
J. Aparo, I.-X. Opcrenom, A.-M. Amniepom, M. @apaneem.

2) Teopus snexkmpomacHumuo2o nons. Packpoiire cymuocts Teopuu Jx. MakcBenia, OMUIINTE
OTIBITHI, 0OECTICUUBIIIHE €€ IKCIIEPUMEHTATLHOE 000CHOBAHUE. YKAXUTE 0COOCHHOCTH padoT
I'. Tepua.

3) Cmanosnenue xaaccuyeckot mepmoounamuxy. OXapakTepusyuTe B3IISAABI HA TPUPOIY
Tema, cymecrBoBaBimre ot JlpeBHeit I'penun no P. Maitepa u k. JLxoyns. Ykaxure
MIPUYMHBI SBOJIIOLIUU ATUX B3MJISAIOB.

4) 3axkon coxpanenus dHepeuu, mennogvle Mawiunvl. llpencraBpre pe3ynbTaThl MOMCKA
nHGOPMAIIUU MU CTPYKTYPUPOBAHHO U3JIOKHUTE HUCTOPHIO OTKPBITUS 3aKOHA COXpPaHEHUS
sHeprun. [Iponabntogaiite mpruMepsl U 00BSICHUTE PabOTy TEIIOBBIX MAIlIUH.

5) BHUMaTensHO MpociymanTe COOOMmEeHUsT TOBApHILEH, CPOPMYITUPYHTE U 3a/1aiiT€ BOMPOCHI IO
TeMe 3Tux coobueHuil. [Ipoananu3upyiTe MOTYyYEHHYIO M3 COOOLIEHUN HHPOpMAIHNIO U
COIIOCTABETE C UMEIOIIEHCS Yy Bac — C(HOPMYIUPYITE KPaTKOe JOMOTHEHHE.



[IpakTrueckoe 3aHsTHE 3.

Tema: )KuzHb. DBOMIOIIMOHHAS TEOPUS.

Ilepeuens 3a0anuii:

KusHo.

1) Omauyue  orcusozco om  mexcugozo. Bewecmeennas ocnosa  ocusnu. [lpusenure
KJaccu(UKauo Hayk O >kMBOM. C HCIOJIb30BaHMEM KOHKPETHBIX NMPHUMEPOB PACCKAKUTE O
GyHKLMAX, IPUCYLIUX KUBBIM OpraHu3Mam. [lepeunciute U oxapakTepuzylre XMMHUYECKHE
SNIEMEHTHI, TpeoONafaone B JKUBBIX OpraHU3Max; HEOPraHWYECKHE MOJEKYIbI,
OpraHUYeCKHe MOJIEKYJIbl, MAKPOMOJIEKYIbI. JlaliTe €CTeCTBEHHOHAYYHOE MOHATHE KU3HH.

2) Konyenyuu 6o3nuxnogenus owcusnu Ha 3emne. IlpeacraBbTe pe3yiabTaThl HM3Y4YEeHUs
COBPEMEHHOTO MH(OPMAIIMOHHOTO MPOCTPAHCTBA 00 HIESX, JIEKAIIUX B OCHOBE KOHIICTIIHI
KpealmoHU3Ma, CIOHTAHHOTO 3apOXACHUS, CTAIIMOHAPHOTO COCTOSIHUS, MMAHCIIEPMHH, KPATKO
paccMOTpHUTE TEOpHUI0 OHMOXMMMYECKOW 3Bomouuu. llepeuncnute ydeHbIX, 000CHOBABIINUX
pas3IUYHbIE MOJIOKEHUS KOHIETINH.

3) Hauano scuznu na 3emne. ONUIINTE yCIOBUS Ha 3eMiie IPU BOSHUKHOBEHUHU KU3HU C TOUKHU
3perus teopun A.M. Onapuna. IIpencraBsre pesynbrarhl morwcka uMHGopmanuu o (akrax,
KOTOpBbIE OOBSICHIET U HE OOBACHSET 3Ta TEOPHSL.

4) Cmpoenue u pasznosuonocmu kiemok. CTPYKTYPUPOBAHO H3JIOKUTE MCTOPHIO CO3/1aHUS
KJIETOYHOM TEOpUH, oxapakrepusyiite Bkiaj ydeHbix (A. Jlesenryk, P.I'yx, P. bpoyn,
P. neitnen, T. lIBanH 1 apyrux).

Deonoyuonnas meopus.

1) Cmanoenenue uoeii 36ontoyuu. Jlaiite mMoOHATHE 3BONOLUMOHHON Teopuu. [lepedncnure sTamnsl
CTaHOBJEHUS H3BOMOUMOHHON Teopuu. Omummre wunen K. Jlunnes, JK.-b. Jlamapka,
K. broddona, mocyKUBIIHE Pa3BUTHIO DBOJTIOIMOHHON TEOPHUH.

2) Deonmoyuonnas  meopus Y. /lapeuna. IlpeacraBbTe  pe3ynbTaThl  UMEIOIIUXCS B
MH(POPMALIMOHHOM TNPOCTPAHCTBE CBeleHUH 00 »sBomounoHHoil Tteopun Y. /lapBuHa.
HazoBure »skcniepuMmeHTasnbHble (aKThl, JEXallde B OCHOBE TEOPHM H3BOJIIOLUH, HX
TEOpPETUYECKOE OOBSICHEHNE U T'PAHHIIbI TPUMEHUMOCTH.

3) lenemuxa. 3axonvl nacnedosamuss 1. Menoena. Bpinenutre NpPeAnOChUIKM — 3aKOHOB
HACJIEIOBAHUS, PACKPOUTE CYyTh IKCIIEPUMEHTAIBHBIX HCcienoBaHui . Menens, cieranHbixX
UM BBIBOJIOB U UX 3HAYEHME I IOHUMAHHUS SBOJIIOLINN.

4) I[laneonmonocuueckue spvi 260noyuy. O4eHb KpaTko caenaiTe 0030p €CTECTBEHHOHAYYHBIX
MIPEICTaBICHUN 00 HBOJIOLINH KUBBIX OPTaHU3MOB Ha 3eMJIe, BBIJIEISS CaMO€ CYIIECTBEHHOE
B pa3JINYHbIE MaJCOHTONOTUYECKHE 3Pbl (XMMHUYECKUE M (PU3MUYECKUE YCIIOBUS, KIIIOUYEBbIE
W3MECHEHUS! PACTCHUH M JKMBOTHBIX). 3allOJHUTE TaONMWIly, B KOTOPOH MO KaXIOW U3
MAJICOHTOJIOTHYECKUX 3P OTMeyaercs BpeMms, (U3MUEecKHe YCIOBHS Ha  3emie,
XapaKTEPUCTHUKA KUBBIX OPraHU3MOB.

5) BHuMatensHO mpociymaiTe cooO1eHus: TOBapHIle, cOopMyIUpyHTE U 3a/1aiiTe BOMPOCHI IO
TeMe 3THX cooOmenuil. [Ipoananu3upyiiTe MOIy4eHHYI0 M3 COOOIIEHUH HMH(pOpMaLHI0 U
COIIOCTaBbTE ¢ UMEIOLIEICs Y Bac — CHOPMYIUPYHTE KpaTKOe AOMOTHEHHE.

[IpakTuueckoe 3ansarue 4.

Tema: buocdepa, Hoocdepa u nuBmIHM3anus. CaMOOpraHu3aus 1 CHHEpreTHKa.

Ilepeuens 3a0anuii:

1) Pazsumue srxocucmem, ux ocobenHocmu u uepapxus. JlaiiTe TOHSITHS SKOCHUCTEMBI,
TIOIYJISIIIAY, KPYTrOBOPOTa JHEPTHH, TPHUBEIUTE NpPUMEpPHl dKOcUcTeM. Hapucyiite cxemy,
MOKA3bIBAIOIIYIO HEPAPXUI0 MATEPHH: OT 3JIEMEHTAPHBIX YaCTHIL 10 GUoCchepsl.

2) 3akonwr sxonoeuu. PackpoliTe CyThb 3aKOHOB MHMHHMYyMa, TOJIEPAHTHOCTH, KOHKYPEHTHOTIO
WCKJIIOYCHHUSI, OCHOBHOTO 3aKOHa 3Kojoruu. Jlaite (HhopMyITMpOBKM 3aKOHOB U TPUBEIUTE
pe3ynbTaThl MOMCKAa MPUMEPOB MX NPOSIBICHHS, OMMCAHHBIX B DPA3IUYHBIX HCTOYHHKAX
nH(popMaIuu.

3) buocgepa: epanuyvr buocgepsi, yuenue B.H. Bepnaockoeo. Ykaxure (akTopbl, 3ajaroliue
rpaHuibl ouocdepsl. Crenaiite puCyHOK, IOKa3bIBAIOLIMM pa3HOOOpa3ue JKU3HU Ha Pa3HbIX
pacCTOSIHUSIX OT YPOBHS MOPSI.



4) Hoocghepa: yuenue B.HU. Bepnaockoeo. IlpuBenute cBeneHuss U3 Ouorpaguu ydeHoro,
pacKkpoiTe CyTh MOJOKEHUI ero yueHus o ouocdepe u Hoocdepe.

5) llonamuss  camoopeanuzayuu u  cuHepeemuxu. BHUMarenbHO U3y4YHTE  PHUMEPHI
CaMOOpraHu3allii B JKUBOW W HEXUBOW mpupoze. IIponabmromaiite BumeodparMeHT WM
¢dororpaduu, mOKA3BIBAOIINE SIBICHHE CaMOOPTaHM3AMM HAa TIOBEPXHOCTH Maclia.
[To3HAaKOMBTECh C TIOHATHEM CHHEPIeTUKH. YSICHHUTE B3aUMOCBSI3b NPEJCTABICHUN 00
sKocHcTeMax, onocdepe, Hoochepe ¢ MOHITHEM CaMOOPTaHU3AIIHH.

6) BaumarenbHO pociymiaiTe cooOmenns ToBapHuIei, chopmMyupyiTe u 3agaiTe BOIPOCH 1O
TeMe 3THX cooOmeHuil. [Ipoananu3upyiiTe MOIy4eHHYI0 M3 COOOIIEHUH HMH(pOpMalLUI0 U
COIIOCTaBbTE ¢ UMEIOLIEICs Y Bac — CHOPMYIUPYHTE KpaTKOe AOMOTHEHHE.

IIpakTrueckoe 3aHsTHE 5.

Tema: XuMHuyeckue KOHIEIIMH: BOIIOLUS XUMHUH, COBpEMEHHasi XUMHUs. EcTecTBeHHOHayuHbIe

ACTIEKTBI DKOJIOTHH.

Ilepeuensv 3a0anuii:

Xumuueckue KoHyenyuu: 360110YUSL XUMUU, COBPEMEHHAS XUMUAL.

1) Dsonoyua xumuueckux 3uanuti. VI3M0XKHUTE WCTOPUIO pa3BUTUS XHMHHM: B JIpeBHEH
Harypounocoduu, B Cpennue Beka, oxapakrepusyiire padotsl P. boitng, A.M. Bytneposa
(cTpyKTypHast XWMHS), MOHATHE SBOJIOLMOHHOM XWMHUHU, MPEANOCHUIKM CHUCTEMaTHU3alMs
2JIEMEHTOB, CYTh Nepuoanyeckoro 3akona /[.M1. Menzaeneesa.

2) Cospemennuiti cunmes. Kamanus. Ilpoananu3upyite poyib CHHTE3a B COBPEMEHHOM MHpE,
JaiiTe MOHATHE U IPUBEIUTE MPUMEPHI KaTalIn3a.

3) Xumuueckuii  cocmaeé  obonouex  3emau. (CXemMaTHyecKu H300pasuTe  JUarpammy,
MOKA3bIBAIOIIYIO, KaKUE 3JEMEHTHl U B KaKUX KOJIMYECTBaX MPeoOalaloT B 3eMHOU Kope, B
armocdepe, B 11€JIOM Ha IJIaHETe.

4) Ilpupoonvie 3anacwl cbipbs: HeopeaHuueckoe, opeanuyeckoe cvipve. KpaTko ONHIINTE BUABI
CBIPBS, €10 MIPOUCXOKACHHUE, PACCMOTPUTE TPOOIEMY UCTOLICHHUS.

5) Cosépemennvie u nepcnekmusHvlie mamepuanvl. l[lpuBenuTre HaiileHHbIE BaMU B
MH(OPMAIMOHHOM MPOCTPAHCTBE WMHTEPECHBIE MPUMEPHI COBPEMEHHBIX M MEPCIEKTUBHBIX
MaTepuasoB U MPOLECCOB, HAIPUMED, MOTUMEPHI, )KUIKUE KPUCTAIUIBI, rpadeH U T.1.

Ecmecmeennonayunvie acnekmul sK0102ul.

1) Iobanenvie kamacmpogor u s36ontoyus. [lpuBenute npuMepsl KaTacTpod KOCMHUUYECKOTO
MaciiTaba, MPOUCXOA[IINX Ha HaIlel MaHeTe B TEUCHHE €€ CYIIEeCTBOBAHMS, UX MPU3HAKH,
JOTIEIIHNE 0 HAC. YKOXKHUTE Pa3jIudHble OObSICHEHHUS KaracTpod, KOTOpPhIe MOKXHO HAWTH B
COBPEMEHHOM HMH(POPMAIIMOHHOM TPOCTPAHCTBE. PackpoiTe TMOHITHE JKOJIOTHYECKOM
KaracTpodsl.

2) Knumam npownoco, Hacmosujezo u 06yoyweeo. OXapakTepusyte M3MEHEHHs KiIuMara Ha
HallleW TUJIaHETe W MX MOCIEACTBHS: MEPUOI OJEACHEHMs, MITKMWA Kiumar JlpeBHeiiien
uuBwinzanuu. [lpuBenuTe mnpuMepbl H3MEHEHUS KiIUMara B UCTOPUU LIMBUIM3ALIUU:
CpeIlHEeBEKOBasi BecHa, Majoe oieneHeHne B EBpome. [lpuBenute mporHO3BI yUEHBIX Ha
Oymytee.

3) Ilapnukosviii 3¢ppexm. Kucnommuwie ocaoku. O3onosvie Ovipbl. Ha ocHOBe HH(pOpMAInH,
uMeronieicss B cetu MHTEpHET, U3N0KUTE MPUYMHBI U MOCIEACTBUSA yKa3aHHBIX SIBJICHUH,
METOJIbI X TIPEAOTBPAIICHHUS, MEPHI TOCYIAPCTBEHHOM MOTUTHKHU 1O O0pHOE ¢ HUMH.

4) IIpobnemul 3uepeocoepexncenus. [IpuBenure mpUMeEphl IEKTPOCTAHINMN, WX JOCTOMHCTBA U
HEe/lOoCTaTKu, »HeprooOecrieueHne B Yamyptuu, [mazose. [laiite mnoHsiTHE W TpHUMEpPHI
aJbTEPHATUBHBIX UCTOUHUKOB SHEPTUH.

5) BaumarenbHO pociyIiainTe cooOmenns ToBapuiiei, chopmymupyiTe u 3againTe BOIPOCH 1O
TeMe 3TuX coobmieHuil. [IpoaHanu3upyiTe MOTYyYEHHYIO W3 COOOIIEHUN HHPOpPMAINIO U
COTIOCTABBTE C UMEIOIIEHCS y Bac — CHOPMYITHPYHTE KPaTKOe JOTOTHEHHE.



IIpakTrueckoe 3ansTHe 6.

Tema: Beenennasl.

Ilepeuens 3a0anuii:

1) Obwas  meopus  ommnocumenvrHocmu. Pacckaxxure, KaK Bbl TOHSJIW  TPUHIUI
SKBHMBAJIEHTHOCTH, OXapaKTEpU3yHTe NpeAcTaBleHUs O IpocTpaHcTBe U BpemeHu B OTO.
[IpuBenure sxcniepumenTanbHoe obocHoBanue OTO.

2) [unomesa bBonvwoco 63pviea (xpononozus). Ilpe3eHTylTe pe3ynbTarbl IOHCKa U
CUCTeMaTH3allud  HMHPOpPMAIlMM  OTHOCHUTEIBHO  COBPEMEHHBIX  €CTECTBEHHOHAYYHBIX
NpeACTaBIeHUH O BO3HUKHOBEHHMH BceenenHoil. HM300pa3zute cxeMy, MOKa3bIBAIOIIYIO
COCTOSIHME MaTepu B 3aBUCUMOCTH OT BPEMEHHU ¢ MOMEHTa boJbI1oro B3phIBa.

3) Obocnosanue eunomeswvi bonvwiozo e3puvisa: 3akon . Xabbna, penuxmosoe usiyueHue.
[IpencraBbTe pe3ynpTarhl OcMbICIeHUs HH(opManuu o6 onTuueckoMm 3ddexte Jomiepa u
OOBSCHUTE Ha €ro OCHOBE CyTh 3akoHa XaOOma. KpaTko H3I0XKHTE UCTOPUIO OTKPBITUS U
CYIIHOCTb PEJIMKTOBOTO U3TyYEHUSI.

4) Ilpoucxodcoenue xumudeckux snemenmos 6o Bcenennou. IlpeacraBpre pe3yabTraTsl MOUCKa U
OCMBICJIEHUS MHQOpMaMU 00 HSBOJIOLUHU 3BE3M, KOTOpass OOBSCHSET paclpoOCTPaHEHHOCTH
XMMHUYECKHUX AIEMEHTOB BO BceneHHo.

5) Cmpyxmypa meeamupa. Tlepedancnute ypoBHU OpraHU3aIiy Marepuu B meramupe. O6001mTe
npeAcTaBiIeHnuss o0 MacmTabax BO BceneHHON OT MHMKpoMupa A0 Meramupa, HUCHOIb3Ys
pa3iIuyHble eUHUIIBI U3MEPEHUs (METp, aCTPOHOMUYECKas €IMHUIA, CBETOBOM rOjl, MapCceK).

6) BarmatensHO npociymaiTe cooO1eHns TOBAapUIIeH, CHOPMYIUpPYHTE U 3aaiiTe BOIPOCHI 110
TeMe 3TUX coobmieHuil. [IpoaHanu3upyiiTe TOTYyYEHHYIO W3 COOOIIEeHUN WH)OpMAIUo U
COIIOCTABETE C UMEIOLIEHCs Yy Bac — c(HOpMYIUPYITE KpaTKoe JOMOTHEHHE.

[IpakTuueckoe 3ausarue 7.

Tema: ConHeuHasl cuctema. 3Be3/Ibl

Ilepeuens 3a0anuii:

Conneunas cucmema.

1) Cospemennvie npedcmasnenuss o npoucxodxcoenuu Conneunou cucmemvl. KpaTko u3noxure
pe3yibraThl MOMCKA W CUCTEMaTW3alud HMH(QOpPMALMM O THUIOTE3aX BO3HUKHOBEHUS
ConHeyHOM cucTeMBl, IMIaHeT U MajbIX Tesl COTHEYHOH CUCTEMBI.

2) Connye. Cxemaruuecku n3oopasute crpoenre ComHIa, 3aMUIIUTEe €T0 XUMUYECKUN COCTAaB.

3) Ilnanemwi 3emnou epynnsi. B pagnycax opoutsl 3emiin npuseaute paccrosHus ot ConHia 10
Mepkypusi, Benepsl, Mapca. Ilepeunciaure wux (Qu3MYECKHe MMapaMmeTphl, YCJIOBHS Ha
MOBEPXHOCTSX IJIAHET, CIIyTHUKH.

4) Ilnanemoi-eucanmol. B paamycax opoutsl 3emiu npusenute paccrosiHuss ot ConHia 10
Omnurepa, Carypna, Hentyna, Ypana. [lepeunicnure ux gusnueckue napamMeTpsl, yciIoBUs Ha
MOBEPXHOCTSAX IJIAHET, CITyTHUKHU.

5) Manvie mena Conneunoii cucmemol. IlpencraBbTe pe3ynbTaThl MOUCKA M CUCTEMAaTHU3aLUU
nHpOpPMAIUH 0 Kiaccu(puKauy Majabix Tex CONHEYHONW CUCTEMBI, JANTe MOHSATHS CITyTHUKOB
IUIaHET, acCTepOMJOB, METEOPUTOB U Jpyrux Majiblx Tel CoONHEeYHOH CHCTEMBI.
OxapakTepu3yiTe UX B3aUMOJIEHCTBUE C 3eMIIEH.

6) BHuMatensHO npociymaiTe cooO1eHUs TOBapUIIeH, CHOPMYIUpYHTE U 3aJaiiTe BOIPOCHI 110
TeMe 3TUX cooOmieHnid. [Ipoananu3upyiiTe MOTYyYEHHYIO M3 COOOIICHWH HH(MOpMANHIO U
COIIOCTABETE € UMEIOLIEHCs y Bac — c(hOpMYIUpPYIHTE KPaTKOe JOMOTHEHHE.

36e30uL.

1) Pazmepvr u macca 36e30. llpuBenaute mpuUMephl 3BE3l, YKAKHTE HX pa3Mepbl U Maccy B
cpaBHeHHH ¢ CoNHLIEM.

2) Paccmosnue 0o 36e30. [lpuBennte npuMepsl 3B€3/1 U PACCTOSHUA 10 HUX B CBETOBBIX I'O/aX,
CONOCTaBBTE BpPEMs PACIPOCTPAHEHMS CBETa OT 3BE31 CO BPEMEHEM, MPOIICALNINM OT
M3BECTHBIX COOBITUI HCTOPUH YEJIOBEYECTBA JI0 HAIIIMX JTHEH.



3) Poorcoenue 36e30. I3m10xuTEe COBPEMEHHBIE €CTECTBEHHOHAYYHBIE TIPEICTABIECHUS O MpoIecce
o0pa3zoBaHuUs 3BE3/I.

4) Xumuueckuii cocmas 36e30. Haiiiure W 3amuIInTe CrocOObl U PE3YIbTaThl ONpeNeTIeHHS
XMMHUYECKOTO COCTaBa 3BE3/I.

5) Ouepeusa 36e30. Chopmynupyite BBIBOJL OTHOCUTENIBHO IPUYMHBI CBEUEHUS 3BE3]I.

6) Omanvwl 260110YUU 36€30 paziuyHOU Maccel. [IpoaHaIM3UPyHTE BpeMs KU3HH W JTAIbl KU3HU
3BE3]l a3 TMYHON MACCHI.

7) Deonmoyus xumuveckux snemeHmos 60 Bcenennoii u ocuzns 36e30. OObSICHUTE MHOTOOOpa3ne
XUMHUYECKHX AJIEMEHTOB BO BceneHHOM.

3.5. JIabopaTopHbie padoThI
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHBI

3.6. KonTpoJas camocTosiTeIbHOI padoThI
Y4eOHBIM IJIAHOM HE MPEAyCMOTPEHO

3.7. CamocTosiTe/iIbHAs Pad0Ta CTYICHTOB

Pexomenayemsbie (OpMBI CAaMOCTOSITETILHON paboThI CTyneHTOB: 1) opopMieHHe KOHCTIEKTa pu
MO/ATOTOBKE K MPAaKTHYECKOMY 3aHSTHIO; 2) MOATOTOBKA JIOKJIAJa K MPAKTUYECKOMY 3aHSATHIO
(M3ydeHHe WCTOYHMKOB HH(GOpMAlWHU, BBbIJEICHUE IVIABHOTO, aHAlIM3, CHCTEMaTh3aIus,
(bopMyTHpOBKa OCHOBHBIX MBICTICH W COOCTBEHHBIX CYXXICHHU, O(hOpMIIEHHE TEKCTa JIOKJIaja B
paboueil TeTpaay, BBIyYMBAaHHE, MOATOTOBKA KOMITBIOTEPHOM INpE3eHTAIMN); 3) HOATOTOBKA K
KOHTPOJIBHOW pabore (MOMCK MH(OpMALUU B KOHCIEKTE M JAPYTUX PA3IMYHBIX HCTOYHHKAX,
KPUTUYECKUI aHAIN3 U CHHTE3, BEIYUHBaHHE).

4. ®oH/1 OLIECHOYHBIX CPEJICTB

®OC BKIIOYAET OLEHOYHBIE CPEICTBA TEKYLIEro, MPOMEXYTOYHOIO U IOCTUTOTOBOIO
koHTpons (IIpunoxenue 1).

5. IlepeyeHb OCHOBHOM M XONOJTHUTEILHON Y4eOHOI JIUTEPATYPhI,
HEO0X0AUMOM VISl OCBOCHMS AU CHUIIINHBI

5.1. OcHoBHAas1 JIMTEpaTypa
1. I'yceiixano, M. K. KoHuenmmu coBpeMEHHOTO €CTECTBO3HAHMSA | YICOHUK U MPAKTUKYM JUISI

By30B / M. K. I'yceiixanoB. — 9-e u3n., nepepad. u non. — Mocksa : W3narensctBo FOpaiit,
2026. — 464 c. — (Broicmiee o6OpazoBanue). — ISBN 978-5-534-16462-6. — Tekcr
MeKTpoHHbI  //  OOpasoBarenpHass  minargpopma  lOpaiitr  [caiit]. —  URL:

https://urait.ru/bcode/582680 (nara obpamenus: 21.03.2026).

2. Ceupuno, B. B. KoHuenmuu coBpeMEHHOTO €CTECTBO3HAHUS : yueOHUK Ui By30B / B. B.
Ceupunos, E. U. CBupunosa ; noa penakuueii B. B. CBupunosa. — 4-e usza., nepepad. u gon. —
Mocksa : U3narensctBo FOpaiit, 2026. — 309 c. — (Bricmiee oOpa3oBanue). — ISBN 978-5-
534-18951-3. — Tekcr : anexTpoHHbI / OOpa3oBarenpHas matdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/585452 (nara o6pamenus: 21.03.2026).

3. I'yces, . A. EcrecTBeHHOHay4Hass kapTuHa Mupa : yaeOHnoe mocobue / JI. A. I'yces, E. T.

BoakoBa, A. C. MacnakoB. — 2-¢ u3n. — MockBa : MOCKOBCKHH IlefarormyecKui
rocynapcTBeHHbI yHuBepcuteT, 2024. — 224 c. — ISBN 978-5-4263-0267-9. — TexkcT :
anekTpoHHbI // Lludposoit obpazoBarensHblii pecypc IPR SMART : [caiir]. — URL:

https://www.iprbookshop.ru/145675 . html (mara obpamenus: 26.03.2026). — Pexxum moctyma:
JUTSL aBTOPU3HUDP. MOJIb30BaTeNeH.

4. Conomarus, B. A. McTopuss u KOHLENIUMU COBPEMEHHOTO €CTECTBO3HAHUS : YUYEOHUK JUIs
By30B / B. A. Conomarun. — 3-e m3n. — Mocksa : [IEP C3, Aii [lu Ap Menua, 2024. —



463 c. — ISBN 5-9292-0035-1. — Tekct : snexkrponHslii // LludpoBoit oOpa3oBaTenbHBII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/140933.html (mara
obpamienus: 26.03.2026). — Pexxum qoctyma: A aBTOPU3UP. MOJIb30BaTENEH.

5.2. lonoJiIHUTe IbHAA JIUTEPaTypa

1. bopnoBckuii, I. A. ®usndeckne OCHOBBI €CTECTBO3HAHUS : y4eOHUK mJisi By30B / [. A.
bopnosckuit. — 3-e u3a., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 226 ¢. —
(Briciee  oOpazoBanme). — ISBN  978-5-534-05209-1. — Tekcr : 3J€KTpOHHBIA //
OopasoBatenbHas 1miaropma HOpaiit [caiit]. — URL: https://urait.ru/bcode/563688 (narta
obpamenus: 21.03.2026).

2. Kanke, B. A. Konnenmuu coBpeMEHHOTO €CTeCTBO3HAHUS : yueOHHK s By30B / B. A. Kanke,

JI. B. Jlykammna. — MockBa : WznmarensctBo IOpaitt, 2026. — 362 c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-9916-5051-9. — Texcr : snexTpoHHslii // OOpa3zoBarenbHast
miargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582575 (mata oOparmieHus:
21.03.2026).

3. Konneniuy COBpeMEHHOTO €CTECTBO3HAHMS : yUeOHUK Il By30B / o oOmieit penakiueit C.
A. JleGeneBa. — 4-e u3f., ucrp. u gon. — Mocksa : U3narensctBo FOpaiit, 2026. — 310 c. —
(Briciee oOpazoBanme). — ISBN  978-5-534-21578-6. — Tekcr : dJ€KTpOHHBIA //
Oo6pazoBarenpHas twiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/582650 (mara
obOpamenus: 21.03.2026).

4. KoHnenuuu COBPEMEHHOTO €CTECTBO3HAHUS : y4yeOHUK Ui By30B / mon penakmueid B. H.
JlaBpunenko. — 5-e¢ m3n., mepepad. u gom. — MockBa : MsmarensctBo FOpaiit, 2026. —
360 c. — (Bsicmiee oOpazoBanue). — ISBN 978-5-534-21242-6. — TekcT : dNEKTPOHHBIN //
O6pazoBarenvHas tuiatpopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/582599 (mata
obpamenus: 21.03.2026).

5. 3apunoBa, P. C. EcrecrBeHHOHayuHas KapThHa Mupa. OpraHumsanus W IPOBENCHHE

CEMMHApCKHX 3aHATMH M CAMOCTOSTEIbHOM paboOThl CTYAEHTOB : Y4eOHO-METOAUYECKOe
nocobue / P. C. 3apunosa, A. P. Xacanosa, B. P. MaxyOpaxmanoBa. — HaGepexubie YenHsl :
HabepexxHOUETHUHCKUI TOCYJapCTBEHHbIN meaaroruyeckuii ynusepcutet, 2016. — 66 c. —

Texer : anextponHsiit // Ludposoii obpazoBarensHblil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/60699.html (mara obpamenus: 26.03.2026). — Pexum nocryna:
JUISL aBTOPU3HP. TIOJIb30BaTENEH.

6. Kisirun, H. B. CoBpemennas HayuyHast kKapTuHa Mupa : ydyeOHoe nocobue / H. B. Knsrun. —
Mocksa : Jloroc, Yausepcurerckas kaura, 2012. — 264 c. — ISBN 5-98704-134-1. — Texkcr :
anekTpoHHbI // Lludposoit obpazoBarenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/9108.html (mara obpamenus: 27.03.2026). — Pexxum moctyna: amis
aBTOPU3HUD. MOJIb30BATEICH.

6. Ilepeyenn pecypcoB HHGOPMAUOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTepHEeT», MpodeccuoHAIBLHBIX 023 TAHHBIX U HH(POPMALMOHHBIX
CIIPABOYHBIX CUCTEM, HCIOJIb3YyeMbIX IIPU OCYLIECTBJICHUH 00Pa30BaATEILHOIO
Npouecca 1mno AMCuuIInHe

6.1. Ilepeuenp pecypcoB HH(POPMALMOHHO-KOMMYHMKAUMOHHOH cetn «UHTEepHET»,
He00X0AUMBIX VIl OCBOCHHS 1M CLHHUIIJIMHbI

1. DnemMeHThI: Hay4YHO-TIONMYISIPHBIN MpoekT. https://elementy.ru/

2. Bonbmas coBerckas sHnmkIoneaus. Online-Bepeus http://bse.sci-lib.com/

3. Ilopran «OTkpeITOe 0Opa3oBaHue». EcTecTBeHHOHAay4YHass KapTUHA MUPA.
https://openedu.ru/course/urfu/MCS/

4. ITonmynsiprast Mexanuka. https:/www.popmech.ru/



https://elementy.ru/
https://www.popmech.ru/
https://openedu.ru/course/urfu/MCS/
http://bse.sci-lib.com/

6.2. Ilepeyenb HeoOX0AMMBIX NPO(ECCHOHAIBHBIX 0a3 JAaHHBIX W HH(OPMALMOHHBIX
CIIPaBOYHBIX CUCTEM

1. DnekrponnHas 6ubnuoreunas cucrema «FOpaiit». — URL: https://urait.ru

2. DnexkTpoHHO-OnONMMOTEeYHas cuctema «Jlauby (pasmen «CereBas ANEKTpPOHHAs OMOIMOTEKa
nenarornyeckux By3oB»). — URL: https://e.lanbook.com

OnexTpoHHO-0nOMMoTeuHas cucrema «Pykont». — URL: https://lib.rucont.ru/search
MexBy30BcKas 3ekrponHas oubmanoreka. — URL: https://icdlib.nspu.ru/

5. Hayunas AJIEKTPOHHAS OoubamoTeka eLIBRARU.RU — URL:
https://www.elibrary.ru/defaultx.asp

Hanmonanenas snexrponnas 6ubnuoreka. — URL: https://rusneb.ru

[Ipesunentckas 6ubnuoreka umenu b.H. Enprina. — URL: https://www.prlib.ru

8. Polpred.com O630p CMU. — URL: https://polpred.com
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7. MeTtonn4yeckue yKazaHus M y4eOHO-MeTOAUYeCKOe odecrnedeHue s
00y4aloIMXcsi M0 OCBOCHUIO JUCHUILTUHBI

I[I/ICI_II/IHJII/IHa pcain3yCcTcda B COOTBETCTBUU C YKazaHUuIMU «MCTO[[I/I‘-IGCKI/IC
PEKOMEHIAIMK 10 OpraHu3alii 00pa30BaTEIbHOrO MpOIecca MPU OCBOCHHM TUCHUILTUHBIY,
pasmemenabivu B DMOC yHUBepeuTeTa (€10s.ggpi.org).

Mertonndeckne peKOMEHIAIUK I paboThl ¢ HHBaNMUAaMu U uiiamMu ¢ OB3 pasmerieHs
B ODMOC yHuBepcutera (€i0s.ggpi.org).

8. MarepuajibHO-TeXHU4YeCcKas 0a3a, IporpaMMHoe odecreyeHue,
Heo0XxoAuMoe VIS OCYIIeCTBICHHS 00pa30BaTe/ILHOIO NpoLecca 1no
AUCHUITHHE

VYu4eOHblll KOpIIyc  , ayniUTOpHH(s) .

B oOpasoBarenbHOM  TIpoIleCC€  HCHOIB3YETCSI  CBOOOMHO  paclpoCTpaHIeMOe
porpaMMHoOe obecreyeHre, B TOM YHCJIe OTEUEeCTBEHHOTO MPOU3BOJCTBA: IKOCUCTEMA SIHeKC,
Mail.ru u np.

[TonHbIll mepeyeHb MaTepHUaIbHO-TEXHUYECKOH 0a3bl M MPOrpaMMHOrO oOecredeHust
pasmemiensl B OMOC yHuBepcuteTa (€10s.ggpi.org).

9. Peii THHI-TJIAH OLIEHKHU YCIIEBAeMOCTH CTYI€HTOB

Konmponvuaa paboma na nexyuu. 3a 5 MUHYT 1O KOHLA KXKIOW JIEKIMU CTYJEHTaM
BbIZIaeTCs JMCTOK Oymaru 40x60 MM B kieTky. Ha HeM cTymeHTH mumryT ¢haMUIUI0 U HOMEP
IPYIIBI, PUCYIOT MaTpully 3x3 cM, 3amoiHsIoT syelku mudpamu ot 1 no 9. Ilpenoxasarens
3auuThiBaeT 9 yrBepxkaeHudd. Ecam  uHbopmamus, conepkamiascss B yTBEp)KJIEHHUH,
HEI0CTOBEPHA, CTYAEHT 3aU€PKUBAET COOTBETCTBYIOLINI HOMEP KpecT—HakpecT. Onenka «5» — 9
MIPaBUJIBHBIX OTBETOB, «4» — § NMPAaBWIBHBIX OTBETOB, «3» — 7 MPAaBWIBHBIX OTBETOB, «2» — 6
IIPaBWIBHBIX OTBETOB, «1» — MeHee 6 MPaBUIIbHBIX OTBETOB.

Camocmosmenvnas nucbMenHas paboma HA npakmuyeckom 3auamuu. B KoHIe
MPAaKTUYECKOTO 3aHATHS (HE MEHee JIBYyX pa3 3a CEMEeCTp) NMPOBOIUTCS MUCbMEHHBIN onpoc (10—
20 MUHYT), MOKa3bIBAIOLIUII MOHUMAaHHE CTYICHTaMHU MaTepuana JeKIUH M NPaKTUYECKUX
3aHsaTHi. [lpu 5TOM paspemaeTcst MOJIB30BaThCs COOCTBEHHOM TETPajbl0 C KOHCIIEKTOM.
Pesynprar onenuBaeTcs mo narubamuipbHOM mikane. Onenka «5» — 90% mpaBHIBHBIX OTBETOB,
«4» — 70% npaBUIbHBIX OTBETOB, «3» — 50% MpaBWIBHBIX OTBETOB, «2» — 30% NpaBUIBHBIX
0TBETOB, «1» — MeHee 30 % TpaBUIHHBIX OTBETOB.

Hoxnao. Jloknaa Ha TNPaKTHYECKOM 3aHITUM OLEHMBAETCS JIByMs OLIGHKAaMH 10
nATHOAJUTPHOM ITIKaJIe: ImepBas — 3a coAepkanue u opopmiieHre («5» — PyKOIUCHBIH KOHCTIEKT
SCHO CTPYKTYPHUPOBaH M XOpoIo opopmiieH B paboueil TeTpaau, «4» — pyKONHUCHBIA KOHCIIEKT



xopomo odopMieH, «3» — HMEeTCS AaKKypaTHBIH PYKONMUCHBIA KOHCHEKT, «2» — clelaH
PYKOIMCHBIN KOHCIIEKT, «1» — MpeAcTaBlieH TEKCT B NeuaTHOM Qopme); Bropas — 3a dopmy
MpeaCcTaBlIeHus WH(OpMaIUK, OTBETHI HAa BOIMPOCH! («5» — JOKIaa CIeNaH CBOMMH CIIOBaMH,
JaHBI BEPHBIC OTBETHI HA BOMPOCHI, «4» — JOKJIAJ BbIy4Ye€H, JIaHBI OTBETHI HAa BOMPOCHI, «3» —
JTOKJIa/l YaCTUYHO BbIyY€H, JaHbl OTBETHI HA BOIPOCHI, «2» — JOKJIA] MPOYUTAH, JaHbl OTBETHI Ha
BOIPOCHI, «1» — JOKIaa TPOYUTaH IO KOHCIIEKTY). 3aJaHus CTyJAeHTaM Ha MPaKTUYECKUe
3aHATUS PACTIPEACIISIOTCS TaK, YTOOBI BCE CTYICHTHI MMEIH BO3MOXHOCTh B TEUEHHE CeMecTpa
BBICTYIIHTH C JIOKJIAJ0OM OJIMHAKOBOE YHCIIO Pa3.

Paboma na npakmuyecrkom 3anamuu. BeiCTaBsieTcs OlleHKa MO MATUOATFHOM IITKaje Ha
MPAKTUYECKOM 3aHSATUH HE TOJBKO JOKJIAJAUYMKaM, HO M KaKIOMY CTyAeHTY: «1» — 3aman 1
pPa3yMHBIM BONPOC JOKIAAUMKY WM CAEJIAaHO JOIOJHEHHUE, «2» — 2 BONPOCA WU JOMOITHEHUS,
«3»— 3 Bompoca WM NOMOJHEHHUs, «4» — 4 Bompoca WU JOMONHEHHS, «5» — 5 u Oomee
BOIIPOCOB U JTOIIOJIHEHUM.

JIBe xkoumponvHble pabomsl TMPOBOIATCS IMOCIE 3aBEPIIEHUS JEKIUH U MPAKTHYECKUX
3aHaTUd. OTIEHUBAIOTCS 110 MATHOATUIBHOM IIKaTe.
3auem cTaBUTCS aBTOMATHYECKH, €CJIM CPEIHUNA OaJIT CTYJEHTA MO JUCIHUIUINHE HE MEHbIIIE 3 U
CTYIEHT MUMEET TeTPajb C aKKypaTHBIMH COOCMBeHHOPYYHO OPOPMIIEHHBIMH KOHCIIEKTAMH BCEX
JEKIHUN, TPAKTUYECKUX 3aHATHH H 3aJaHUi I CaMOCTOATENbHON paboThl. CTYNEHTHI,
HaOpaBIIe HEJOCTAaTOYHOE KOJIMYECTBO OasIOB, JOKHBI HAMUCATh KOHTPOJBHBIE PAaOOTHI.
MaxkcumasibHOE KOJIMYEeCTBO OalllIoB 3a OAHY KOHTposibHYyr0 — 5. HeobxonumMo BBIYYHTH U
MUCbMEHHO PACKPBITH CYTh MEPEUUCIECHHBIX TOHATHH (IaTh ONpeneseHue, cieaTh aKKypaTHbIN
PHUCYHOK C TOSICHEHUSIMH, HAIMUCATh HEOOXOAMMBIE (POPMYIIBI).
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[Tpunoxenue 1

®OH/I OHNEHOYHBIX CPEACTB 110 AUCIUIIJIMHE
ECTECTBEHHOHAYYHASA KAPTUHA MHUPA

1. (I)OHI[ OLHECHOYHBIX CPECACTB AJH TCKYIIECro KOHTPOJsA yClI€eBa€MOCTH,
HpOMe)KyTO‘IHOﬁ arTeCTalliui M MOCTUTOTOBOI'0 KOHTPOJISA MO TUCHUIIJINHE

1.1. Hactossmmii ®ona ouenounslx cpencts (POC) nmo aucummiuHe «EcTecTBEeHHOHAay4yHas
KapTUHA MUpa» SIBISIETCS HEOThEMIIEMBbIM NPHIIOKEHHEM K paboueil mporpamMme AUCIUITIIMHbBI
«EcrecTtBenHoHayyHass kaptuHa mupa» (PIIJ]). Ha nanneiii @OC pacnpocTpaHsitoTcs Bce
PEKBU3UTHI YTBEPXKAEHUS, npeacTtasieHuble B PII/] mo nanHo# qucuuruimge.

1.2. OueHuBanue BceX BHJOB KOHTPOJIS (TEKYLIEro, IMPOMEXYTOYHOTO, IOCTHUTOIOBOIO)
OCYILECTBIIETCS 10 5-TH OAJUIBHON IKae.

1.3. Pe3ynbraThl OlICHUBAHUS TEKYILETO KOHTPOJISI YUUTHIBAIOTCS B PEUTHHTE.

2. [lepeueHb NJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHHs MO TMCUMUILINHE,
COOTHECEHHBIX € YCTAHOBJIECHHBIMHM HHAUKATOPAMM J0CTHKECHUS

KOMIIeTeHI U H

Ko xommiereHninmn

YK-1

DopMynupoBKa
KOMIIETEHIIUN

Cnocoben OCYHICCTBJIAThL IIOUCK, KpI/ITI/IIIGCKI/Iﬁ aHaJlu3 M CHHTC3
I/IH(l)OpMaIII/II/I, MMPUMCHATH CHCTEMHBII moaxoa A pECHICHUSA
IIOCTABJICHHBIX 3a1a4

Nunukatop
OCTHKEHUS
KOMIIETEHIIUHU

NYK-1.1. JleMoHCTpUpYeT 3HAaHHE OCOOCHHOCTEH CHCTEMHOTO |
KPUTHUECKOTO MBIILIIEHUS, apryMEeHTHPOBAaHHO bopmupyet
COOCTBEHHOE CYXJEHHE M OLEHKY HWH(POpMalUU, MPUHUMACT
000CHOBAaHHOE pEeLICHHE.

NVYK-1.2. [IpumensieT norudeckue GopMbl U MPOLETyphl, CIOCOOEH K
peduexkcun 1O TMOBOAY COOCTBEHHONM W UYXOH MBICIUTEIbHON
JESATEIbHOCTH.

NYK-1.3. AHanu3upyer UCTOUYHUKH MH(POPMALUH C LEJIbIO BbISBICHUS
UX IPOTUBOPEUYMI U MIOUCKA TOCTOBEPHBIX CYXKICHUMN.

3. Conep:xaHue OIIEHOYHBIX CPEACTB TEKYILEro KOHTPOJIS U

KPUTECPHUH UX OLCHUBAHUA

3.1. Texyuuii KOHTPOJIb OCYLIECTBIISIETCA NPENOJABATENIEM JUCLUUIUIMHBI TIPU IPOBEIECHUU
3aHATHMM B cienyroumux ¢GopMax: KOHTpOJbHas paboTa Ha JIGKUUHM, CaMOCTOSATENIbHAs
NUCbMEHHAs paboTa Ha MPAKTHUYECKOM 3aHATHH, JOKIAJ, paboTa Ha MPAKTUYECKOM 3aHATUH,

KOHTpOJIbHAas padora.

3.2. ®opMbl TEKYIIETO KOHTPOJIS U KPUTEPUU UX OLIEHUBAHUS.

®opma koHTpoJs 1 — KoHTposibHas paboTa Ha JIeKIUU

TurnoBas KOHTpoOsbHAs paboTa HA JEKLIUU

IIpoBepsieMple KOMIIETEHUMH M HWHAMKATOpPBI JOCTHkeHUs kommereHiuil: YK-1: UYK-1.1.,

NVYK-1.2., UYK-1.3.

Bpewms BbinoaHeHus 3aIaHUil: 5 MUHYT

Kputepuu oneHuBanus: 3a 5 MUHYT JO0 KOHILIA Ka)XXJOW JIEKIIMM CTYACHTAaM BBIAAETCS JIUCTOK
oymaru 40x60 MM B kietky. Ha Hem cTyneHTH mumyT (paMuinio U HOMEp TpPYIIIbI, PUCYIOT
MatpuIly 3X3 cM, 3anoiHsAT sueiku nudpamu ot 1 mo 9. Ilpemopamarenb 3aduThIBacT 9
YTBEp)KICHWI M3 4YHCIa TPHUBEACHHbIX HIKe. Eciaum wuHpOpManus, coaepkamascs B




YTBEPXKIECHNUHU, HEAOCTOBEPHA, CTYIEHT 3a4€pKHUBAET COOTBETCTBYIOIINNA HOMEDP KPECT—HAKPECT.
Onenka «5» — 9 mpaBWIBHBIX OTBETOB, «4» — § NPABWIBHBIX OTBETOB, «3» — 7 NpaBUIIBHBIX
OTBETOB, «2» — 6 MPaBUIIbHBIX OTBETOB, «1» — MeHee 6 MPaBUIbHBIX OTBETOB.

Tunoevie gpopmynupoeku ymeeprcoeHuii K KOHmpoavhou padome na aexyuu 1: 1. Vcropus
SBJISIETCS eCTeCTBeHHOM Haykoil. 2. dunocodus — rymaHutapHas Hayka. 3. XuMmMus -—
ecrecTBeHHas Hayka. 4. BnepBoie knmaccudukanus Hayk BeimosiHeHa B 20 Beke. 5. Pazmenenue
BHYTPH HayKH — 3TO MHTerpauus Hayk. 6. OObequHeHue HayK HasbIBaeTcs AudQepeHnnanmei.
7. EcTecTBeHHOHayYHOE MBIIUICHHE ONHpaeTcs Ha (akThl, JOTUKY W JOKa3aTeIbCTBO.
8. HayuHslil MeTOJ MMO3HAHMS NTPUMEHSETCS TOJIBKO B €CTECTBEHHBIX Haykax. 9. Maremaruka —
A3BIK TOJIBKO €CTECTBEHHBIX HayK. 10. SI3bIKk MaTeMaTHKy PUMEHAETCS B TYMAHUTAPHBIX HayKax.
11. IIpu noBBIIIEHUH TEMIIEPATYpPbl CKOPOCTh MOJIEKYIT yMeHbIaeTcs. 12. BemecTBo coctout us
HENOJBMXHBIX aToMOB. 13. ATom Bomopoaa jerde aroma keine3a. 14. OCHOBHBIM METOJOM
uccaenoBaHus B AHTHYHOM Hayke ObLIo HaOmomeHwe. 15. ApuUcToTens OTCTaWBal HUIEH
atoMu3Ma. 16. Xumuku 18-19 BexkoB ompoBepmiv rHnoTe3y aroMu3Mma. 17. ATOMBI COCTOST U3
Mosiekya. 18. Monekynsl cocToAT U3 aroMoB. 19. BpOyHOBCKOE IBHXKEHHE IOATBEPIKAAET
TUIIOTE3y aTOMU3MA.

Tunoevie ¢hopmynuposku ymeeprcoeHuil K KOHMPOAbHbIM padomam Ha JaeKkyuax 2-3:
1. OnexTpoH TsOKENee aromMa BomOpona. 2. DJNEKTPOH HUMEET OTpUUATEIbHBIA 3apsm. 3.
PenTtreHoBckue mydu — 3TO 3MEKTPOHBL. 4. SIBieHne MHTephEepeHIMH TOATBEPKAAET BOTHOBOM
xapaktep cBeTa. 5. Anbda-dacTuipl Jierde Oera-dactun,. 6. [amma-uzmyueHue — 9TO
AJIEKTPOMAarHUTHbHIE BOJHBI. 7. OCHOBHAs Macca aroMa COCpenoToueHa B AJieKTpoHax. 8. /lnuHa
BOJIHBI PEHTICHOBCKUX JIy4eil OojbIlle, YeM y BHAMMOTO cBeTta. 9. B Merammax wumeroTcs
cBOOOMHBIE AMEeKTPOHBI. 10. 3aKOHBI KJIacCHYECKOW MEXaHWKHU TOYHO OIMCHIBAIOT MOBEICHHE
anekTpoHa B atome. 11. CBeToBble KBaHTHI Ha3bIBAIOTCS ()OTOHAMHU. 12. ATOMHBIE CHEKTPHI
npeAcTaBisitoT coborr cepum nuHMU. 13. [loctpoennass PesepdopmoM mimaHerapHas MOIENb
O0OBSICHSAET YCTOMYMBOCTH aTroma. 14. DIeKTpoHaM MPHUCYIIHA HE TOJBKO KOPIYCKYJISIpHBIE, HO U
BOJIHOBBIE CBOMCTBA. 15. DHeprusi 3JeKTpoHAa B aTOME MOXKET NPUHUMATh JIOObIe 3HAUYEHUS.
16. 3nydeHne ¥ NOIVIOLIEHHE CBETa arOMOM IIPOMCXOJUT IPU €ro IMEpeXoAe W3 OIHOIo
CTAIlMOHAPHOTO COCTOSTHUS B Apyroe. 17. B 1r000if MOMEHT BpeMEHH MOKHO TOYHO OIPEICITHUTh
KOOpAMHATY W WMITYJIbC 2JeKTpoHA. 18. 3aKOHBI KBAaHTOBOH (DM3MKH OIMHUCHIBAIOT IOBEICHUE
AIIEKTPOHOB B aTOME.

Tunoevie ghopmynuposku ymeeprcoeHuii K KOHmMpoavHou pavome na nekyuu 4: 1. HykinoHsr —
3TO HEUTPOHBI M DJEKTPOHBI. 2. Macca HeliTpoHa B /Ba pa3a Oosblie Maccel nportoHa. 3. [Ipu
CIIUSHUU JIETKUX sifep oHHeprus Belaensercs. 4. Ilpu pacmane TSOKENbIX sAep dSHEPrust
nonIomaercs. 5. B saepHOM peakTope HCIONb3YyeTCsl yIpasisieMas LEMHas AIepHas peakLus.
6. B atomHoll 60M0e Mcnonb3yeTcs ynpapisiemas LenHas sjaepHas peakuus. 7. [Iporon umeer
oTpULATeNbHBIN 3apsan. 8. HelTpoH mMeeT oTpuuarenbHbI 3apsn. 9. Anbda-yactuma — 3TO
wekTpoH. 10. M30TONBI OTIMYAOTCA YMCIOM HEWTpOHOB. 11. M30TOmBI OTIMYAOTCS YHUCIOM
npoToHoB. 12. [IpoHuKaromas crocoOHOCTh OeTa-U3Iy4eHHUs BbIIIE, YeM y raMma-u3IydeHus.
13. TepmosinepHbIl CUHTE3 MIMPOKO IIPUMEHSAETCS B aTOMHBIX JIEKTPOCTaHIMIX.

Tunoevie opmynupoeku ymeeprcoenuit K KOHmMPOAbHOU padome Ha Jjekyuu 5: 1.
OnHOMMEHHBIE  TIOJIFOCA ~ MAarHUTOB  OTTAJKMBAIOTCA  Onarojapss  IpaBUTALIMOHHOMY
B3aumozelicteuo. 2. Jlyna  gBmwkercs 1o opOute  Onmaromaps  3JIEKTPOMAarHUTHOMY
B3anMoeicTBUIO. 3. HyKIIOHBI B siipe MPUTATHUBAIOTCS Onaroiapsi CUJILHOMY B3aUMOJICHCTBHUIO.
4. Jlo3a paMOaKTUBHOTO M3IY4YEHUs U3MEpseTcs B Kuiorpammax. 5. Tspkenble sneMeHTapHbIe
YacTUIBl  Ha3bIBalOTCA  anpoHamu. 6. Yacturpl, oOpasyromme BEHIECTBO, HA3bIBAIOT
dbepmuonamu. 7. Bzaumoneiicteue obecrneunBaercs 0030HamMu. 8. DOTOH OO0NIamaeT Maccol u
3apsaaoM. 9. AIPOHBI COCTOSIT U3 KBApKOB.

Tunoevie hopmynuposku ymeeprwcoeHuii K KOHmMpPoOaAbHOU padome Ha aexyuu 6: 1.B
EBknuaoBoii reoMeTpuu cymMMma YIIOB TpeyroibHHKa paBHa 360°. 2. Axcuombl EBxnmpoBoi
TE€OMETPHUH JIOTHYECKH CIEAYIOT OHA U3 ApYyroil. 3. B 0CHOBe KJIaCCHYECKUX MPEACTaBICHUHN O



nmpoctpaHcTBe JiexkUT EBknmupoBa reomerpus. 4. Tpu 3akoHa HbproToHa nexar B OCHOBE
KJIACCUYECKOM MexaHHMKH. 5. C TOYKM 3peHHus KIIaCCUYECKUX IPEICTaBICHUN NPOCTPAHCTBO
4eTbIpexMepHO. 6. C TOUKHU 3pEHUs KIACCUYECKUX MPECTaBICHUNA BpeMsl OqHOMEpHO. 7. Bpems
u3Mepsiercst B Metpax. 8. [lyth uzmepsercsa B cekynaax. 9. CKopocTh Tella 3aBHCUT OT BbIOOpa
cuctembl oTcueta. 10. Kinaccuueckue npeacTaBieHusi O MPOCTPAHCTBE U BPEMEHU CIIPaBEITUBBI
TOJBKO MpPHU CKOPOCTH cBeTa. 11. YueHble 0Ka3ajlu CYyIIECTBOBAaHHE CBETOHOCHOTO 3(dupa.
12. OnbIT MaiikensCOHa OMPOBEPT TUITOTE3Y PUPA.

Tunoevie hopmynuposxku ymeepocoenuii K KOHmpoavhou paoome na aexkyuu 7: 1. CKOpocTh
CBETa 3aBHCUT OT BBIOOpA CHCTEMBI OTCYeTa. 2. PemsTHBUCTCKHE SIBICHUS HAONIOMAIOTCS TPU
CKOpOCTH, Onu3Kkoil K ckopocTu cBera. 3. B cnemnuanbHOil TEOpHUM OTHOCHUTENBHOCTH
MPOCTPAHCTBO M BpeMsl HE3aBHUCUMBI Opyr orT japyra. 4. Ckopocth cBeta coctaBisieT 300 m/c.
5.CBer — 2TO DIEKTpOMarHuWTHas BoNHA. 6. PensTuBHUCTCKas TeopHsl paccMaTpuBaeT Tena,
nBukymuecs: osictpee ceeta. 7. B CTO coObITHsI 0OJHOBpEMEHHBIE B OJJHOW CHCTEME OTCUETa,
OTHOBPEMEHHBI B JIH000M apyrout. 8. A. DiiHmTelH copmynupoBan yetbipe nocrtyiaara CTO.
9. Ontnueckwuii a3 dext Jormiepa sBiaseTcs CIeICTBUEM PEIITUBUCTCKOTO 3aMEIJICHHUS BPEMEHHU.

Tunoevie Gopmynuposku ymeeporcoenuii K KoHmpoavHou paoome na aekyuu 8: 1.CTO
M3y4yaeT SBJICHHS B YCHOBUsAX TrpaButanuu. 2. [lmanetst Bokpyr ConHI@ ABUXKYTCS IO
oKpykHOCTsM. 3. [ImaneTsl Bokpyr CoJHIIa ABMXKYTCA IO SJUIMOTHYECKUM TpaeKkTopusiM. 4. Uem
nanpliue iadera or ConHIA, TEM MEHbIIE IEepuoj ee oOpalleHusl BOKpYT Hero. 5. UHepTHas u
rpaBUTAIlMOHHAs MacChl Tela paBHBl Jpyr apyry. 6. B ocHoBe OTO neXUT NPUHIUI
SKBUBAJIEHTHOCTH. 7. YacToTra cBera, BOCHpHUHUMaeMas NPUEMHHUKOM, 3aBHCHT OT CKOPOCTHU
ucToyHuka. 8. B oO0melt Teopun OTHOCHUTENBHOCTH TEOMETPHS MpPOCTpaHCcTBa EBKIMIOBA.
9. CymiecTBOBaHHE YEPHBIX JIBIP U TPaBUTALUOHHBIX JUH3 caeayeT u3z OTO.

®opma kKoOHTpOJA 2 — CamocToATeNbHAS TMCbMEHHAst paboTa Ha MPAKTUYECKOM 3aHATHH
Tunosas caMoCTOsTENIbHAS TUCbMEHHASI pa00Ta Ha IPAKTUUYECKOM 3aHITHU

[IpoBepsieMble KOMIIETEHLUMH W HWHAMKATOpPBHI JOCTHKeHus kommereHumit: YK-1: MYK-1.1.,
NVYK-1.2., UVK-1.3.

Bpewms Boinonnenus 3aganuii: 10-20 MunyT

Kputepun olneHuMBaHuUS: B KOHIIE MPAKTUYECKOTO 3aHATHS (HE MEHee JABYX pa3 3a CEeMecTp)
npoBoauTcs MUCbMeHHBINH ompoc (10-20 MuHYT), MOKa3bIBAIOUIMI MOHMMAaHHME CTYyJIEHTaMHU
Marepuaia JIeKIMH M NOpakTH4ecKux 3aHiaThil. Ilpu sToM paspemaercs MOIb30BaThCS
COOCTBEHHOW TETpa/bl0 C KOHCIEKTOM. Pesynbrar olneHuBaeTcs MO MATHOAJUIBHOM MIKase.
Ouenka «5» — 90% npaBWIbHBIX OTBETOB, «4» — 70% mpaBUIBHBIX OTBETOB, «3» — 50%
MPaBUIBHBIX OTBETOB, «2» — 30% mnpaBUIbHBIX OTBETOB, «1» — meHee 30 % TpaBUIBHBIX
OTBETOB.

Tunosaa camocmoamenvnasa nucomennasn paooma 1

1. [IpuBenute 5 mpumepoB auddepeHIuanuy HayK.

2. IIpuBenure 5 MpUMEPOB UHTETPALIUU HAYK.

3. YkaxxuTe 0COOCHHOCTH €CTECTBEHHOHAYYHOTO MBIIIUICHHUS.

4. PackpoiiTe B3aMMOCBSI3b IOHATUN «TUIIOTE3a» U «TEOPUS.

5. VKaxuTe OTINYUs METOJ0B «HAOIIONEHUE» U «IKCIIEPUMEHT.

6. [IpuBenuTe 7 npUMEpOB MPOCTHIX BELECTB U 7 MPUMEPOB XUMUYECKUX COEUHEHUH.

Tunosas camocmosamenvHas nUcCbMeHHasa paboma 2

1. Kakue onbIThl JOKa3bIBalOT CYIIECTBOBAHUE 3JIEKTPOHOB B OKPYKAIOIIUX HAC Tejaax?
2. Yto Takoe non? [IpuBenure npumepsl.

3. Kakumu cBolicTBamMu 00J1a1a€T IIEKTPOH?

4. Ilouemy [IpeBnsa I'penust cunraercst poquHON HayKu?

5. Kakue MeTozpl HcciteIoBaHus IPUPOIBI HCTIONB30BATUCH HAaTyphuinocopamu?

6. KakoBBI OCHOBHBIE YEPTHI €CTECTBEHHOHAYYHBIX B3INIA10B ApUCTOTENA?



®opma koHTpOJast 3 — Jloknan
Tunosoy noknan

[IpoBepsiemble KOMIIETEHLIMH W HWHAMKATOPBI nocTxkeHuss komnereHuui: YK-1: UVK-1.1.,
NYK-1.2., UYVK-1.3.

Bpewms BbinonHenus 3aganuii: 5-10 MUHYT

Kpurepun orneHuBaHus: JOKJIaJ Ha MPAKTUYECKOM 3aHSATHU OLICHMBAETCS JABYMs OLEHKaMH I10
MATUOAIUILHOM IIKAaJIe:

nepBas — 3a coziepkanue u oopmieHue («5» — pyKOUCHBIA KOHCHEKT SICHO CTPYKTYpUPOBaH U
XOpoI1o opopmIIeH B paboueil TeTpaan, «4» — pyKOMUCHBIA KOHCIIEKT XOpoIIo oopMieH, «3» —
UMeeTCsl aKKypaTHbBI PYKONMCHBIA KOHCHEKT, «2» — ClieJlaH PYKOMHMCHBIA KOHCHEKT, «1» —
MIPEJICTaBJIEH TEKCT B MIEYaTHOI opme);

BTOpasg — 3a (opMy npeacTaBieHus MH(OpMAIMK, OTBETHI Ha BOMPOCH («5» — MOKIaJA caeslaH
CBOMMHU CIIOBaMH, JIaHBI BEPHBIC OTBETHI HA BOIIPOCHI, «4» — JIOKJIAJ BBIYYE€H, TaHBI OTBETHI Ha
BOIPOCHI, «3» — JIOKJIaJ] YaCTUYHO BBIYyYEH, JJaHbI OTBETHI Ha BOIIPOCHI, «2» — JOKJIA/ IPOYUTAH,
JaHbI OTBETHI HA BOIIPOCHI, «1» — JOKIIaI MPOYUTAH IO KOHCTIEKTY).

3amaHus CTYJIEHTaM Ha NpaKTHUECKUE 3aHATHUA PACIpPENeNIOTCS TaK, YTOObl BCE CTYAEHTHI
MMEIT BO3MOYKHOCTh B TEUEHHE CEMECTPA BBICTYIUTH C JJOKJIAJOM OJUHAKOBOE YHCIIO Pas3.

Tunogvie memvt 00K1a008: TeMbl (GHOPMYIUPYIOTCS COIIACHO COMACPKAHMUIO IMPAKTUYECKUX
3aasaTuil (. 3.4. pabGodeit mporpammbl), Hanpumep: «HadanpHBIA 3Tam pa3BUTHS AHTUYHOMN
HaykH (I TeIC. 10 H.3.)», «3aKOHBI KOJIOTUH, MPUMEPHI UX MPOSBICHUS U T.J.

®opma KoHTPOJIs 4 — PaboTa Ha MPAKTUYECKOM 3aHATUH
TumoBoe conepkanue pabOTHI Ha MPAKTHUYECKOM 3aHITHH

[IpoBepsiembple KOMIIETEHIIMM W HWHAMKATOpBI nocTrkeHus komnereHuui: YK-1: UVYK-1.1.,
NVYK-1.2., UYK-1.3.

BpeMSI BBIITOJTHEHUA SallaHI/II\/'IZ B TCUCHUC MTPAKTUYCCKOI'O 3aHATHA

Kputepuu orneHuBaHUs: BBICTABISETCS OICHKA MO MATHOAUILHOW INKale HA MPAKTHUYECKOM
3aHSATUM HE TOJBKO JOKJIATYMKAM, HO U KaXIOMY CTYAEHTY: «1» — 3amaH 1 pa3ymHbIi BOIpocC
JOKJIQIYMKY WM CIENIAHO JIOMOJIHEHHE, «2» — 2 BOIpoca WK JOMOIHEHUs, «3» — 3 Bompoca Uin
JOTIOMHEHUS, «4» — 4 BOMpOCa WU JOTIOIHEHHSI, «5» — 5 1 6oJiee BOIPOCOB U TOTIOTHEHHUH.

Tunoeoe 3a0anue cmyoenmam: BHUMATEIbHO BbICIYIIATh JOKJA]] CTY/I€HTA, IPOaHATN3UPOBATh
YCIBIIIAHHYI0 ¥ HM3YyYCHHYI0 JIoMa HMH(OpPMAIHIO0, TMOATOTOBUTh W 3aJaTh BOIPOC, CHENaTh
JIONIOJTHEHUE K COOOIIECHHUIO.

Tunogwvie cmyoenueckue 60npocsl: Kakve METO/Ibl IO3HAHUS Mpeodiajjalii Ha Ha4aJbHOM dTare
pa3BuTHUs aHTUYHOU Hayku? [IpuBenute mpuMepsl IPOSBICHUS OCHOBHOTO 3aKOHA 3KOJIOTHH ...
U T.J.

®opma koHTpOJIs 5 — KonTponbsHas pabora
TunoBast KOHTpoIbHAs paboTa

IIpoBepsieMble KOMIIETEHLIMM W WHAMKATOpPBl NOCTHKeHUs kommnereHuui: YK-1: MYK-1.1.,
NVYK-1.2., UYK-1.3.

Bpems BeinonHeHus 3aaHuil: 45 MUHYT

Kputepun ouenuBanus: «1» — 20% mnpaBuibHBIX OTBETOB, «2» — 30% MpaBUIIbHBIX OTBETOB,
«3» — 50% mnpoLEeHTOB NPaBUIBHBIX OTBETOB, «4» — 70% mnpaBuUIbHBIX OTBETOB, «5» — 90%
MIPaBUJIbHBIX OTBETOB.



Tunoeas konmponwvnasn paboma 1

1. YcraHoBUTE COOTBETCTBHUE MEXIY MEPEUUCIECHHBIMU TEOPHSMH U OOOCHOBBIBAIOUIUMH HX
(bakTamu, SKCIIEpUMEHTaMH, pe3ybTaTaMy HaOIIOIeHUI.

Teopusi Ne O0ocHOBaHME
Knaccuueckas 1. MckpuBrieHre Tyda cBeTa BOJIM3M MACCUBHBIX TEI.
MeXaHUKa 2. PaBeHCTBO CKOPOCTH CBETA B Pa3HBIX WHEPIHAIHHBIX CHCTEMAaX
CriernanbHas TeOpHs oTCYeTa.
OTHOCHUTEIHHOCTH 3. ITMHHOBOITHOBOE CMEIIIEHHE B CIIEKTPaxX YAAIeHHBIX TaTaKTHK,
O6mas Teopus HaOIIONaeMBIX Ha 3eMIIE.
OTHOCUTEILHOCTH 4. Tnddyzus.
Teopus Bopa aroma 5. OcoOEHHOCTH ABWKCHHUS TIAHET.
BOOOpOAa 6. qeprIe JBIPHBL.
MOJ'ICKy.]'IHpHO- 7. BpOYHOBCKOC JBHJKCHHE.
KMHETHYECKasi TEOPHs 8. 3aBHCHMOCTH BPEMEHH KU3HH AIEMEHTAPHBIX YACTHII OT UX
CKOPOCTH.
9. I'paBUTAIIIOHHBIE JIMH3HI.
10. JIuHeiuaThlil cCrieKTp aToMa BoJ0poa.
11. OcobeHHOCTH IBMKEHUS TEII CO CKOPOCTIMU MHOTO MEHBIIIE
CKOPOCTH CBETa.

2. yCTaHOBI/ITe COOTBCTCTBHUC Memz[y HCpC‘II/ICJ'ICHHLIMI/I O6J'IaCT$IMI/I 3HAHUA WU CO3J1aHHBIMHU
JHOIBMH OOBEKTaMH, B KOTOPBIX MPUMEHSIOTCS WM UCCIEAYIOTCS SIBICHHS, OTHOCSIIUECS K
JTAHHOM 00J1aCTH 3HAHUS.

OobaacThb 3HAHUSA Ne Co3naHHblil 00bEKT

DuU3UKa JIEMEHTAPHBIX YACTHI] 1. [IBurarenb BHyTPEHHETO CTOPAHUSI.
Pu3uKa aTOMHOIO s1]1pa 2. bonbiioi AQpoHHBIN KouTaiaep.
DJIEKTPOJIMHAMUKA 3. Teneckon Xa00i1.
4
5

AcTtpodusnka . Bomoponnas 6omba.
TepMOI[I/IHaMI/IKa . FeHepaTop MNEPEMEHHOTO TOKA.

3. YcTaHOBUTE COOTBETCTBUE MEX]Y IMEPEYUCICHHBIMH OO0NacTAMU 3HAHUS M YYEHBIMH,
OKa3aBIIUMH 3HAYUTEIIbHOE BIMSHUE HA Pa3BUTHE JaHHBIX oOnacTeil.

OobsacTh 3HAHUA Ne Y4eHblii

MosexynspHO-KHHETHYECKasl TEOPHS 1. I'. Tanunei. 9. Jlx. MakcBe.
DNIEKTPOHHAS TEOPHSI BEIISCTBA 2. M. @apaneii. 10. Y. HeroToH.
KBanroBas ¢usuxa 3. H. bop. 11. P. boiins.

®du3sKKa aTOMHOIO A/Ipa 4. JI.1. Meuneneen. | 12. 3. Pesepdopan.
CrienmasnbHasi TEOpHsi OTHOCHTENBHOCTH 5. X. Jlopeni. 13. A. DiinmiTeiH.
OO6mr1ast Teoprsi OTHOCUTEIEHOCTH 6. M. Kiopu. 14. A. JIaByasse.
DIIeKTPOAHHAMHKA 7.T. Om. 15. M.B. JlomoHOCOB.
Knaccruueckas MexaHmuka 8. 3. llpenunrep. 16. 1. Kyzow.

4. YCTaHOBHTE COOTBETCTBHE MCKAY TCOPHUAMU U U3YyHaCMbIMU B HUX SIBJICHUAMMU.

OonacTh 3HAHUS Ne SABieHue

CrienuajbHasi TEOpHsi OTHOCHTEILHOCTH . I'paBuTanus.

O01mas Teopust OTHOCUTEIBHOCTH . Ontnueckuii 3¢pdext Jomnepa.
OJeKTponIMHAMUKA . PagnoaktuBHOCTB.

Knaccuueckasg MexaHuka

MoJiekynsipHO-KHHETUYECKasl TEOPUsl

KBanToBast puznka

du3uka aTOMHOTO Aapa

. DNEKTpOMarHuTHas: HHAYKIUS.

. smyuenue v mormiomnieHne CBETa aTOMaMH.
. Pacimpenue Ten mpu HarpeBaHMU.

. CBoOOIHOE MajicHuE Tea.
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5. Ykaxure, K KakOM I'PYIIIE SIBJIEHUA OTHOCSTCS IPUHIIUIIBI U 3aKOHBI.

SIBiIeHnnsn

Ne

IIpuHUMIIBI U 32KOHBI

Mexannueckue ABJIECHUS

TeruioBrle ABIEHUS

3J'ICKTpOMaFHI/ITHBI€ SIBJICHUA

KBanToBEIe sIBICHUS

SIBneHus spepHOi GU3NKH

. 3axoH Kynona.

. [Ipunnun otHocuTensHOCTH ['anunes.
. llocrynare! bopa.

. 3aKOH COXpaHEHHMS SHEPTHH.

. 3aKOH 3JIEKTPOMarHUTHONW MHAYKITUH.
. 3aKOH paJIMOaKTUBHOIO pacraja.

. 3akoH OmMa.

. IlepBoe Hauano TEPMOAUHAMHUKH.

9. 3axons! Kennepa.

10. 3akon BcemupHoro TsaroreHus.

11. 3axons! HeroToHA.

12. TlocTynaTsl cienuatbHON TEOPUH OTHOCHUTEIBHOCTH.

0N DNk W~

6. YcTaHOBUTE COOTBETCTBUE MEX/y BUAAMU MAaTEPUU U UX XapaKTEPUCTUKAMHU.

Marepus Ne CBOHCTBO, XapaKTEePHCTHKA
BemectBo 1. I'paBuTaniuoHHoOE. 4. DIEeKTPOMarHuTHOE.
ITone 2. Teepnoe. 5. T'azoo0pasHoe.

3. Kunkoe. 6. [Ina3menHoe.

7. YcTaHOBUTE COOTBETCTBUE MCXKAY KapTUHAMH MUPA U 3aKOHAMMU.

Kapruna mupa Ne 3aKoHbI
1. Yerslpe ypaBHeHHs] MakcBesa.
Mexanuyeckas 2. 3akoH BceMHpHOrO TArOTEHUS.
3. 3aKOH 3JEKTPOMArHUTHON UHAYKITUH.
DIIeKTPOTMHAMUYE CKAS 4. Tpu 3akoHa HeroToHa.
5. IlpyHLKI PKBUBAJIEHTHOCTH UHEPLIUU U TPaBUTALUH.
6. [IpeobpazoBanus JlopeHna.
PenaruBucrckas 7. IlocTynarsl cieuaibHOW TEOPUU OTHOCHUTEIIBHOCTH.
8. [Ipunuun HeonpeaeneHuocTH Ieizendepra.
9. lNannneeBCKUil 3aKOH CIIOKEHUSI CKOPOCTEM.
KsanToso- 10. YpaBuenue llpenunrepa.
CTaTHCTHICCKAA 11. 3akon Xa00ma.

8. YcTaHOBHUTE COOTBETCTBHE MCKIAY 00BEKTAMH U COCTaBJIAOIINMHA HUX DJICMCHTaAMU.

O0BexT Ne Cocrtas

ATOM 1. KBapku.

ATtomHOE 1p0 2. I1onoKuTENbHO 3apSKEHHOE SJIPO U 3JIEKTPOHBL.
AJlpoH 3. ATOMEL

Mornekyrna 4. IIpoTOHBI M HEUTPOHBI.

9. YcranoBuTe CBSA3H MEXAY (HOPMYIION U €€ CMBICIIOM.

@opmysa | Ne Cmbica

v A

I=U/R

=S/t 1. ®opmyna DWHIITEHHA 711 MACChI U SHEPTHH.
2. CKopOCTb PaBHOMEPHOTO JBUKEHUSI.
3. 3akoH BceMupHOTo TSIroTeHus.

a=F/m 4. 3akon OMa 171 ydacTKa IemH.
E=mc 5. Bropoii 3akoH HeroToHa.
E=ho 6. DHeprus (oToHa.







10. YcTaHOBUTE COOTBETCTBHE MCKOY (bI/I3I/I‘-IeCKI/IMI/I BCJIMYMHAMU U CAUHUIAMU U3MCPCHUA.

Beanunna Ne | Beanunna Ne Enununa usmepenust

DHeprus Jl03a paguoakTUBHOTO 1. I'epu. 7. Barr.
Macca U3JIy4CHUS 2. JIxoyas. 8. Kunorpamm.
CKOpOCTL Cumna 3. AMnep. 9. BoibT.
MOIIHOCTH YacToTa 4. Pan, 69p, 3UBEpT. 10. Cexynpna.
Bpewmst Hanpsoxenue 5. MeTtp B cekyHAy. 11. Merp.
PaccTrostHe CHila ToKa 6. CBeToBO T0/1. 12. HproTOH.

Cz[enaﬁTe PUCYHKH, COOTBCTCTBYIOIIUC MTPCATIOKCHHBIM HA3BaHUAM.

1. Monens aroma Pesepdopna. 2. Jlenenue sanpa ypana U-235.

3. O6napyxenue HeogHopoanoctu | 4. Koopaunarsl MaTepualibHOM TOUKH
PAAUOAKTUBHOI'O U3JIYUCHUA. OTHOCUTCIIBHO CUCTEMBI OTCUECTA.

5. Ilepss1ii 3akoH Kemuepa. 6. [IpuHUUMIT SKBUBAJIEHTHOCTH
IpaBUTALMU U UHEPLIUH.

Tunosasa konmponvnasa paooma 2

1. Ykaxxute BpeMs, COOTBETCTBYIOIIEE MEPEUNCICHHBIM OTKPBITUSAM, 3aKOHAM, M300pPETCHUSM,
TEOPHUSM.

OtkpsiTHE, 3aKO0H, H300peTeHue | Ne | OTKpbITHE... Ne Bpems
PeHTreHoBCKHE JTyun DJIEKTPOH 1.4-5B. 10 H.O.
OJeKTpOMarHuTHasi HHAYKLHUS HeliTpon 2.3 B. 10 H.3.
I'mnoresa 0  CylIEeCTBOBaHUU IIporon 3.16B.
aTOMOB 4.17 B.
OCHOBBI KJTACCHYECKON MEXaHUKH boson Xwurrca 5. 18 B.
Knaccudeckas 31eKTpOIMHAMUKA 3akoH Apxumesna 6. 19 B.
[enroneHTpuyecKas crucTeMa PaM0aKTUBHOCTH 7. Konen 19 .
Mupa 8. Hauauo 20 B.
[Tepuognueckuit 3aKOH EBknugoBa reomeTpus 9. Cepenuna 20 B.
Meuneneena 10. Komnerr 20 B.
ATOMHAsI 3JIEKTPOCTAHIIUS PenuxroBoe 11.21 B.
U3Iy4YeHue
3aKoH COXpaHEHUsI SHEPTUU Atomuast bom0a

2. YCTaHOBUTE COOTBETCTBHE MEXIy OOBEKTAMH H MOPSIKAMU Pa3MEPOB COOTBETCTBYIOIINX UM
o0nacTel mpoCTpaHCTBA

O0beKT Ne | O0beKT Ne Pa3zmep Pa3mep
DneMeHTapHas YacTHIA Sapo aroma 1. 10" m. 7. 1-10*m.
Opranunyeckasi MAKPOMOJICKYIIa Kietka 2.10™ m. 8. 10°m.
MHOTOKJIETOUHBIN OPraHu3M Atom 3.10" m. 9.10°m.
MUKpOOpraHusm DKOCHCTEMA 4.10° m. 10. 10"m.
lanakTuKa Bcenennas 5.10° m. 11. 10°m.
Comnie buocdepa 6. 1-10 m.







3. Beibepute equHUIIBI U3MEPEHUS, YIOOHbIE TSl OLIEHKH pa3MepoB 0OBEKTOB.

Oo0bekT Ne EauHunb! u3MepeHus
I'amakTka 1. Cautumerp.
JlmuHa cBETOBOI BOJHBI 2. CpetoBoii rox.
K 3. Metp.

CTKa 4. Hanomerp.
[1nanera 3emuist 5. ACTPOHOMHMHYECKAS €IMHHIIA.
MHOTOKJIETOYHBIM OPTaHU3M 6. Kumnomerp.
ConHeyHas cucremMa 7. Mukpowmerp.

8. ITapcek.

4. YcTaHOBUTE COOTHOIICHUE MCXKAY MHUPOKO HUCIOJIB3YEMBIM AOCTHMIXCHUEM HAYKHW W TCXHUKHU
1 OCHOBHBIM SBJICHUEM, OTBCTCTBCHHBIM 3a €TI0 JIelcTBHE.

JlocTH:KeHMe HAYKH U TEXHUKHU Ne SIBjieHue

CoroBast CBSI3b 1. JleiicTBHE MarHUTHOTIO TOJIS1 HA MPOBOJHUK C
DIEKTPO/IBUTATEh TOKOM.

AHTHOUOTHK . DNEeKTpOMarHuTHasl BOJHA.

. YneTpaduoneroBoe n3nyueHue.
SHCKTPI/ILICCKI/IC HpI/I60pBI . KuznenesatenbHOCTh MHKPOOPTaHHU3MOB.
DJIeKTPOHHAs TEXHHUKA . DNEKTPUYECKUE U KBAHTOBBIE SIBJICHMUS.

2
M cKycCcTBEHHOE OCBELICHUE 3
4
5
Dnrooporpadus, peHTreH 6. TepMoaMHAMHUYECKUE SBICHMUSL.
7
8
9
1

. DNeKTpOMarHuTHasl UHTyKIIHS.

. Yripyrue BoJiHbI ¢ yacToToi Bhimie 20 k1.
. DJeKTpOMarHuTHOE u3yuyeHue vil Hwm.

0. DneKTpUYECKUHN TOK.

JIBurarenb BHYTPEHHETO CrOpaHust
YnbTpa3BykoBasi JUarHOCTHKA
Je3unbeKius «KBapIeBoO» JTaMIon

5.  VYcTaHOBUTE COOTBETCTBHE MEXKIYy OJTallaMHd  pPAa3BUTHUs  €CTECTBO3HAHMS U UX
XapaKTepUCTUKAMH.

Jran Ne XapakTepucTHKA

Mudonornyeckuii 1. Ha ocHOBe OMNBITHBIX (DAaKTOB CTPOUTCS THUIOTE3A,
CJIEZICTBHS KOTOPOX NOATBEPKAAIOTCS IKCIIEPUMEHTOM.

Harypdumrocodcku 2. [lo3HaHMe HAMPABJIICHO Ha MOWCK MUCTHUHBI U3 MHTEpeca K

51 Hell, Ha TeopeTnyeckoe OOBsSCHEHHE HaOII0JaeMbIX
SBJICHUMU.

Penurnosnsii 3. Ilo3HaHME OCYIIECTBISAETCS C IOMOUIBbIO JIOTUKH, BaXKHYIO
pOJIB UTpaeT Bepa, OII0pa Ha aBTOPUTET.

Hayunpbrii 4. Ilo3HaHWe HOCUT SMMHUPUUECKUN XapakTep, HAMPaBICHO
Ha PEILCHNE NPUKIIAIHBIX, IPAKTUYECKUX 3a1a4.

6. YcTaHOBHUTE COOTBETCTBHE MEXKIYy OOBEKTaMHU MAaKpo- M MeraMupa M HX XHUMHUYECKUM
COCTaBOM.

O0BeKT Ne | O0bexr Ne XNMHUYECKHH COCTAB

JKuBble OpraHu3mMbl Bcenennas 1. H, He...

3emHas Kopa Atmochepa 3emin 2.0, Fe, Mg, Si, S, Ni, Ca, Al..

[LiameTa 3eMis Connile 3.0, Si, Al, Fe, Ca, Mg, Na, K...
4.N, O, H,0, Ar, CO,...
5.0,C,H,N,P,S...

7. YcTaHOBUTE COOTBETCTBHE MEX/y aCTPOHOMUYECKUM SIBJICHHEM M €70 OObSICHCHUEM.

SIBienne Ne Oo0bsacHeHHE
Ce30HHEIE N3MEHEHHUS KIIMMAaTa 1. MargutHoe 110JI€ IIJIaHETEI.
CMeHa aHd ¥ HOYHU 2. O6pazoBanue Ha 3emie TeHu oT JIyHEI.




®Pa3bl JIyHbI

3. HakJioH OCH IIJTaHETHI K TNIOCKOCTH OpOUTHI.

CeBepHOE CHsIHUE

4. Paznas creneHb ocBenieHHOCTH JIyHbl ConHIEM.

JIyHHOE 3aTMeHuE

5. Bpanienue miaHeTsl BOKPYT OCH.

ConHeuHoe 3aTMEHHE

6. Ilonaganue JIlyHsl B TeHb 3eMJIH.

8. YcTaHOBUTE COOTBETCTBUE MEXY NAJICOHTOIOIMUECKMMH 3paMU U XapaKTEPHBIMU Ul HUX

IIPU3HAKAMHU.
Jpa Ne IIpusznak
Karapxeii 1. JlIoMMHUpPOBaHUE IMHO3aBPOB.
[Taneo3on 2. bin3kue K COBpEMEHHBIM U COBPEMEHHBIE BHJIbl PAaCTEHHUU U
[Iporeposo JKUBOTHBIX.
71 3. OTCyTCTBHE )KM3HU HA 3eMIIE.
KaitHo30i1 4. TIlpeoOmamaHue  OTHOKIETOUHBIX  OPraHU3MOB,  3apOXKIACHUE
Me3030ii MHOTOKJIETOYHBIX.
Apxeii 5. 3apoxeHne OJHOKJIETOYHBIX MUKPOOPTaHU3MOB.

6. IlosiBnenne MHOrooOpa3HoOM JKU3HU B BOJIEC M HA CYIIIE.

9. YcTaHOBUTE COOTBETCTBHE MCXKAY YUCHBIMH N HAYYHBIMU JOCTUKCHUAMMU.

Y4yenbli Ne HayuHoe focTuskeHue
P. Boiinb 1. OtkpbiTHE 8. OcHoBaHMe MAJICOHTOJIOTHUH, HIC
JI.W. Mennenee MHUKPOOPTaHH3MOB. BIIMSIHHSI KATACTPO(] HA SBOJFOIHIO.
B 2. OTKpBITHE KUBOU KIIETKHU. 9. UccnenoBanue pacTUTEIbHOU
A.M. ByTiiepos 3. OTKpBITHE apa KISTKH. KIIETKH, KIIETOYHAST TEOPHSL.

— 4. bu3koe K COBPEMEHHOM 10. Ilepuoauueckas 3aBUCUMOCTb
I. Mennenb .

MOHATHE XUMHUYECKOTO CBOMCTB XUMHYECKUX IEMEHTOB OT

XK.-b. Jlamapk SJIEMEHTA. WX 3apsI0B sIpa.
Y. lapsun 5. OCHOBBI CTPYKTYpHOH 11. DBomOIMOHHAS TEOPUSL:
K. JInunuen XHAMHH, CBOMCTBA BEIIECTB HM3MEHYHBOCTD, HACJIEICTBEHHOCTD,
A. JleBeHryk 3aBHCAT OT PACIIOJIOKEHHUS UX €CTEeCTBEHHBIH 0TOOp.
P. I'yk aTOMOB B MOJIEKYJaX. 12. Knaccudukauust pacTeHui 1
P. BpoyH 6. 3aKOHBI HACJIENOBAHUS. JKMBOTHBIX.
K. KioBbe 7. UccnemoBaHue )KUBOTHBIX 13. DBOMIOIMOHHAS TEOPHUSL:
P IH — KJIETOK M TKaHEH, KJIIETOYHast CTpeMJICHHE K COBEPIIIEHCTBOBAHUIO,
T' mneHHeH Teopusl. yIpakHeHUe, HAaCJIeJJOBaHUE.

. lIIBaHH

10. BriGepure, K Kakoil KaTErOpUu OTHOCSTCS TIEPEUHCICHHbIE TIOHATHUS.

Karteropus Ne IHousaTus
ODKCIIEPUMEHT 1. JInHMM MarHUTHOTO MOJISI.
SIBiieHne 2. IlonyyeHue 3JIeKTPOIHEPTUH HA FIEKTPOCTAHIUH.
Monenb 3. Uzyuenue 3aBucumoctd JJIC MHAYKIUU OT CKOPOCTH ABUKECHHS
Teopust MarHuTa OTHOCUTEIBHO KaTYLIKH.
ITpuMeHeHue 4. DneKTpOMarHuTHasi MHYKIIHSI.
Ipu6op 5. Amnepmerp.
6. DJIeKTpOoIMHAMUKA.

Cz[enaﬁTe PUCYHKH, COOTBECTCTBYIOIIUC MTPCATIOKCHHBIM HA3BAHUAM.

1. OmbiTr @apanes 1Mo 3JIEKTPOMAarHUTHON

WHAYKIHU.

2. U3mepenue cuibl Apxumerna,
JICHCTBYIOLIEH Ha TEJIO B BOJE.

3. [TapHukoBsIit 3P deKT.

4. I'paden.




5. Crpoenne ConHua. 6. [luxn HayyHOro no3HaHus A. DUHIITEHHA.

3.3. Meroanueckue yka3aHus 10 MPOBEIECHUIO MTPOLEAYPHI TEKYILIEr0 KOHTPOJIS

1. Texymuii KOHTPOJIb MPOBOANUTCS HA MPOTSHKEHUH BCETO CEMECTpa.

2. C6op, 00paboTka W OLIEHMBAHWE PE3YIBTATOB TEKYIIETO KOHTPOJS MPOBOISATCS MpErnojaBa-
TeJeM, BEAYIIUM TUCIUTUTIHY.

3. IlpenbsBneHne pes3yabTaTOB OLEHUBAHUS OCYIIECTBISICTCS B TEUCHUE HENENHM IIOCHe
MPOBEICHUS KOHTPOJIBHOTO MEPOIIPUSATHSL.

4. Pe3ynbTarhl TEKYIIETO KOHTPOJISI YIUTHIBAIOTCSA B PEUTHHTE 11O TUCIIUIUTHHE.

5. Bce marepuainbl, MOTy4eHHBIE OT OOYYaIOUIMXCS B XOJE€ TEKYIIEro KOHTPOJs (KOHTPOJbHAS
paboTa, TUKTaHT, TECT, OPraHU3alMs JUCKYCCUH, KPYIJIOTO CTOJNA, JOKJIa, pedepar, OT4eT 10
nabopaTopHoil paboTe, OTYET IO MENArorHYecKOd MpPaKTHKE W T.I.), JOJDKHBI XPAHUTHCS B
TEYCHHE TEKYIIETo ceMecTpa Ha Kadenpax.

6. Cuurtarh, YTO NOJOXKUTEIbHBIE PE3YJAbTAaThl TEKYLIET0 KOHTPOJIS CBHIETENBCTBYIOT 00
YCIIEUTHOM TIporiecce (POPMHUPOBAHUS YKa3aHHBIX KOMIIETEHIIM U WHAUKATOPOB JTOCTHKCHHUS
KOMITETEHIMH (3TanoB (popMUPOBAHUS KOMIIETEHITHH).

4. Coep:kaHue OLIEHOYHBIX CPEACTB MPOMEKYTOUYHOM ATTECTALMH U
KPHUTEPUM UX OlleHMBAHUSA

4.1. IIpomerxyTouHas aTTecTalys IPOBOAUTCS B BUJE 3aUeTa.
4.2. ConepxaHue OLCHOYHOro cpexacra. [IpoBepsiemMple KOMIETEHIMHM M HMHJIAKATOPHI
noctmxkenus komnetennuid: YK-1: UYK-1.1.,, UYK-1.2., UYK-1.3.

Ilpumepnioie éonpocwt u 3a0anua K 3auemy. 3ayem CTaBUTCS aBTOMATUYECKH, €CIIH CPEIHHUU
0ayul CTyAeHTa He MEHblIe 3 U CTYIEHT HUMEET TeTpajab C aKKYpaTHBIMH COOCMBEHHOPYYHO
O(QOpPMIIEHHBIMU KOHCIIEKTAMHM BCEX JIEKIUI, MNPaKTUYECKUX 3aHATHM M 3aJaHuil i
camMocCTosTeNNbHON paboThl. CTyeHThI, HaOpaBIle HEJOCTATOUHOE KOJIMUYECTBO OAIIIOB, TOJKHBI
Hanucarh KOHTPOJIbHBIE paboThl. MakcUMalbHOE KOJIMYECTBO OaJIOB 3a OJHY KOHTPOJIBHYIO — 5.
3a0anue: BBIyYUTb U MUCBMEHHO PACKPBITh CYTh NEPEUMCIICHHBIX TOHATHH (J1aTh OIpeeneHue,
C/IeNIaTh aKKypaTHbIN PUCYHOK C TIOSICHEHUSIMU, HAIIMCaTh HEOOXOIUMBbIE (POPMYIIBI).

KonTpoabnas padora 1

1. EcrecTBeHHOHay4HOE MBILLICHHE.
OCHOBHBIE TTOJIOKEHHST MOJICKYIISIPHO-KMHETHYECKON TEOPHH.
Omnsir @apazes 1o JIEKTPOIH3Y.
Karognsle nyuu.
Onsit Tonmena-Crroapra.
Wnatepdepenmms.
PenrtrenoBckue J1y4m.
CocTaB painoaKTHBHOTO U3ITy4CHHS.
®DoTosddexT.
10. Monuenb aroma Pesepdopra.

RN WD

KountpoabHas padora 2
IToctynars! bopa.

[IpuHUMI JOTIONHUTENBHOCTH.
[IpuHUMI NIPUYMHHOCTH.
Hyxonsl.

W3oTonsl.

Snepnas peakuus.

Tunel B3auMoaeicTBus.
Knaccugukarmst smeMeHTapHbIX 9acTHII.
JlenToHsl.

AJIpOHBL.

SooNavkwn—

—_—



KonTtpoabHas padora 3

1.

e Al

10.

CBoiicTBa MpOCTpaHCTBA.

CBoiicTBa BpeMeHH.

EBxinaoBa reomerpusi.

HeeBkimaoBa reoMeTpust.

l'eonenTpruyeckas cucrema Mupa.

I'emnonienTprueckas cuctemMa Mupa.

[Mpunumn orHocutenbHOCTH ["anmes.

3aKoH cnokeHus ckopoctei ['anumes.

FpaHI/II_IBI MMPUMEHUMOCTHU KIIACCHYCCKUX HpeﬂCTaBﬂeHHﬁ O IPOCTPAHCTBE U BPEMEHMU.
Cy1ecTBOBaHIE CBETOHOCHOTO 3upa.

KountpoabHnas padora 4

1.

P_NAN WD

9.

10.

OmnsiT MalikenbcoHa.

Teopust OTHOCUTETFHOCTH.

CrenuanbHasi TEOpHsi OTHOCUTEIBHOCTH.

OO01ast Teopusi OTHOCUTEIBHOCTH.

[Toctynarer CTO: mocTyaar OTHOCUTEILHOCTH.

IToctynarsr CTO: mocTynar HHBapUAHTHOCTH CKOPOCTH CBETA.
PensaruBucTckoe 3aMenieHre BpeMeHH.

PensaruBucTckoe cokpaiieHne pa3mMepos.

[IpeodpazoBanus JlopeHtia.

DxkcnepumeHTanbHoe noarsepxaenue CTO.

KonTtpoabHas padora S

—

POPNIU AW~

lennoneHTpHryeckas cucTeMa Mupa.
3aKoH cnokeHus ckopocte ['anumes.
3axonsl HeloTOHA.

3akoH BecemupHOTo TATOTEHMS.
BpoyHOBCKO€E IBUIKEHUE.

[TnanerapHas monens atoma Pesepdopna.
Wuatepdepenuns n nudppakuus cBera.
OJEeKTpOoH.

Hyxionsr.

CocTaB pain0aKTUBHOTO H3JIy4CHHS.

Bonpocwt k 3auemy

1. Cmanognenue ecmecmeenHOHAYUHOI KAPMUHBL MUDA.
1.1. Hayynoe noznanue signenuti npupoosi. Cmanogienue Hay4no2o eCmecmeo3Hanusl.

Hayunoe nosnanue sgnenuii npupoosi.

1) UcTopust OTKpBITHS U UCCIIEA0BAHUS MAarHUTOB U MAarHUTHOT'O TTOJISL.

2) CoBpeMeHHbIE MTPEICTABICHUS O MArHUTHOM I10JIE M €r0 POJIH B KHU3HU Ha 3emiie.
3) MaruuTHoOE 10Jie ¥ COBPEMEHHBIE TEXHOJIOTUH.

Cmanoenenue HayuHo20 ecmecmeo3HaHusl.

1) 3apoxnenue Hayunbix 3Hanui (IV-II TeICc. 10 H.3.).

2) HavyanbHblii 5Tan pazsutus antuaHoi Hayku (I Teic. 10 H.3.).
3) EctectBo3HaHnEe ApHUCTOTENS.

4) EcrectBo3nanue B III-1 B 10 H.3. (3:uMHCKUHN TIepHO.).

5) EcrectBo3nanue B I-1I B 10 H.3. (Tpeko-pUMCKUI TIEpUON).

1.2. Ecmecmeosnanue ¢ Cpeonue éexa u Hosoe apems. dxcnepumenmanvrhoe ecmecmeo3Hanue.
Ecmecmeosnanue 18-19 sexos
Ecmecmeosnanue 6 Cpeonue eexa u Hosoe epems. Ixcnepumenmanvroe ecmecmseo3HaHue.

1) Penurno3nslii aTan pa3BuTus ecTecTBO3HAHUS. CXOTACTHUECKHUM THUIT MBILIUICHUS.

2) IpeAnoceIKN 1 0COOCHHOCTH Pa3BUTHUS HAYKH CpeIHEBEKOBOro BocToka.

3) EcrectBo3nanue snoxu Bospoxxnenus. Hayunas pesomonust Konepuuka.

4) Bopw0a 3a renmnoneHTpruyeckyto cucremy mupa. . bpyno, 1. Kernep.

5) PazBuTre TEXHUKH B TEPUOI CPETHEBEKOBbSl — IMPEINOCHIIKA AKCIEPUMEHTATHHOTO
€CTECTBO3HAHUS.

6) Metononorus [. [anues.



7) EcrectBeHHOHayuHble nccnenoBanus 1. HeroTona.
8) Baxneiimme oTKpbITHS ecTecTBO3HAHUS 16-18 BekoB.
Ecmecmeosnanue 18-19 sexos.
1) OtkpriTue noneBoi (opmbl Marepuu. Hakorienue (akroB B 00MacTH 3JIEKTpUYECTBA U
marnetusma. Y. [mnsbept, O. I'epuke u np. 3axon L. Kynona.
2) Teopust 3IeKTpOMarHuTHOroO nosyid. PakThl O B3aUMOCBSI3U AJIEKTPUUYECTBA U MAarHeTH3Ma,
nonydennsle [I. Aparo, I'-X. Opcrenom, A.-M. Amnepom. Pabotsr M. @apazes, Teopus
JIx. MakcBemnna.
3) CraHoBIIeHHE KJIAaCCHUYECKOM TepMOAMHAMUKH. B3msinpl Ha mpupony temna ot JlpeBHen
I'perun o P. Maiiepa u [Ix. J[>xoyns.
4) 3aKoH COXpaHEHUs SHEPTUH, TETNIOBbIE MAIIIVHBI.
2. Cospemennbvle npedcmaegienus 0 MUKpomupe.
2.1. Ecmecm@ennvle — HAYKU 68  JICUSHU  coepeMeHnHoz2o  obwjecmea.  Paszeumue
AMoOMUCMUYECKUX npeocmasieHui.

Ecmecmeennvie HayKu 6 JHCU3HU COBPEMEHH020 00U ecmaea.

1) EcTecTBeHHbIE, TEXHUUECKHE, TYMAaHUTAPHBIE HAYKH.

2) EauncTBO MUpa npUpOIHL.

3) UnTerpanus Hayk.

4) EcTtecTBEeHHOHAYYHOE MBIIIUICHHUE.

5) Hayunslit MmeTo/ MO3HAHMSL.

6) Ponb ecTecTBEeHHOHAYYHBIX JOCTHKEHUHN B UICTOPUU U KOHKPETHOW KHU3HU YeJIOBEKa.
7) llpeameT ecTecTBO3HAHMUSL.

Pazeumue amomucmuueckux npeocmagnenuil.
1) 3apoxkaeHre aTOMUCTHUECKUX IPEICTaBICHUN B aHTHUHOM HayKe.
2) Atomuctuka B HoBom Bpemenu.
3) Pa3zButre aTOMUCTHYECKUX MPECTABIEHUN B COBPEMEHHON HayKe.
4) IIpssmoe MOATBEPKACHUE UJIEN AaTOMU3MA.
5) MonekynspHO-KUHETHYECKAst TEOPHSI.
2.2. Cmpoenue amoma.
1) UccnenoBanue siBIEHUS 3IEKTPONIN3A.
2) Karonnble nyuu.
3) DneKkTpoHHas TEOPHsI METAJIOB.
4) Teopuu CBETOBBIX SIBICHUU.
5) PentreHoBckue Iy4u.
6) OTKpBITHE PaJMOAKTUBHOCTH.
7) [InanerapHas MOJIeIb aTOMa.
8) IIpoTuBOpeuns miaHeTapHOU (sAepHOIT) MOAEIH.
9) Atom Pezepdopmna-bopa.
10) [IpuHIIMTT COOTBETCTBUSL.
11) BonHoBBIE CBOMCTBA BellleCTBA.
12) Tabnuna JI.1. Mennaeneesa.
13) [IpuHIMTT JOTIOTHUTEIHLHOCTH.
2.3. Cmpoenue amomHozo sa0pa.
1) Hyxnonsl. Dueprus cBsa3u sapa. ledekr macc.
2) Jenenue siaep.
3) Heynpasnsemas siiepHast emHasi peaxiius.
4) YnpasnseMas sifiepHas LenHas peaKiysl.
5) PagnoakTuBHOE U3IIydEHUE.
6) TepMmosIEpHBIIl CUHTES.
7) BnusiHue pagnoakTUBHBIX H3Ty4eHUN HA OMOJIOTUYECKUE CUCTEMBI.
2.4. Dnemenmapnule yacmuybl.
1) Tumbl B3auMoeCTBUS.



2) YacTuilbl 1 aHTUYACTHUIIBI.
3) Kinaccudukanus s1eMeHTapHBIX YaCTHII.
4) CrangapTHast MOZECIIb.
5) JIBmKeHUE M B3aUMOJICHCTBHE AIEMEHTAPHBIX YaCTHII.
6) bonwmoit Anponnsiii Komnaiiaep.
3. Coepemennvle npedcmasieHus 0 MaKkpo- u mezamupe.
3.1. Knaccuueckue npeocmagienus 0 npoCmpancmee u 6pemeHu.
1) O6b1ACHHOE TOHUMAaHUE TPOCTPAHCTBA U BPEMEHHU.
2) Tomonoruyeckrue U METPUUYECKHUE XapaKTEPUCTUKU MTPOCTPAHCTBA U BPEMEHH.
3) Uctopust mpeacTaBiaeHui 0 MpOCTPaHCTRBE.
4) EBkuaoBa reoMeTpus.
5) HeeBkimmoBa reoMeTpusi.
6) Knnaccuueckue npencraBiaeHus 0 IpOCTPAHCTBE U BPEMEHH.
7) I'paHUIBI MPUMEHUMOCTH KIACCHUSCKHUX TPEACTABICHUH; TIpobiema ¢upa.
8) [IpuHIun oTHOCHUTENBEHOCTH ["anuiest U Teopust AEKTPOAMHAMUKH MakcBeIa.
3.2. CneyuanbHas meopus. OMHOCUMENbHOCTU.
1) IIpennocsinku nocrpoenust CTO.
2) octynatst CTO.
3) OTHOCUTETHLHOCTH OTHOBPEMEHHOCTH.
4) PensTuBHCTCKOE 3aMe/JIEHUE BPEMEHHU.
5) OTHOCHUTENBHOCTH IPOCTPAHCTBEHHBIX PACCTOSTHUIA.
6) [IpocTpaHCTBEHHO-BPEMEHHON UHTEPBAL.
7) IIpeobpazoBanus JlopeHiia.
8) Ontuueckuii a3ddexr Homepa.
9) DneKTpoMarHuTHOE TOoJIe.
10) DxcniepuMeHTaIbHOE 000CHOBAHHUE PETSTUBUCTCKOTO 3aMEIJICHUS BPEMEHH.
3.3. Obwas meopus OMHOCUMENLHOCTIU.
1) 3akonsr Kemiepa.
2) 3akoH BceMupHOro TSAroreHusl.
3) UnepTHas u rpaBUTAIIMIOHHAS MAaCCHI.
4) IIpyHUMIT SKBUBAJIEHTHOCTH.
5) I'paBuTaIIMOHHOE TTIOJE.
6) ITonsarue 06 OTO.
7) lIpoctpanctro B OTO.
8) CnenctBust OTO.
4. Buonozuueckasa kapmuna mupa. Xumuyeckue KOHUenyuu.
4.1. Kuzns. D60n10yu0HHASI Meopusl.

AKuzno.

1) OTnuune KUBOTO OT HEXKHUBOTO. BeriecTBeHHAst 0CHOBA KU3HU.

2) Konuenuuu BO3HUKHOBEHHUS KU3HU Ha 3eMIIe.

3) Hayaso ku3Hm Ha 3emie. YciaoBus Ha 3emile MPU BO3HUKHOBEHHMH JKHM3HU. Teopus
AWM. OnapuHa.

4) CtpoeHue 1 pa3sHOBUIHOCTH KJIETOK, HCTOPHUS CO3/IaHUS KIIETOYHON TEOPHH.

Deontoyuonnas meopusi.
1) Cranosnenue uaeii somonuu (K. JIunneit, XK.-b. Jlamapk, XK. Broddon).
2) DBomormonHas teopust Y. Jlapsuna.
3) I'eneruka. 3akoHsl HacienoBanus I. Menaens.
4) [TaneoHTOIOTHYECKHUE IPBI IBOIIOLIUH.
4.2. Buocgpepa, noocgepa u yusunuzayusn. Camoopeanuzayusi U CUHepeemuKa.
1) Pa3zButue skocucTeM, UX OCOOEHHOCTH U UE€papXusl.
2) 3aKOHBI SKOJIOTHH, IPUMEPHI IPOSBICHUS.
3) buocdepa: rpanunbl 6nocdepsl, yuenue B.M. BepHaackoro.



4) Hoocoepa: yuenue B.I. BepHaackoro.
5) [lonsTHS caMOOpTaHU3AIIU U CHHEPTETUKH.

4.3. Xumuueckue Kowyenyuu. 260110YUs XUMUU, cOBpeMeHHas Xxumus. Ecmecmeennonayunvie
acnekmul dKON02UU.

Xumuueckue KOHYenyuu: 380110YUsL XUMUU, COBPEMEHHASL XUMUSL.

1) DBoIONMSA XUMUUYECKUX 3HAHUM.

2) CoBpemenHblt cuHTe3. Karamus.

3) Xumudeckuit coctaB 000104eK 3EMIIH.

4) TlpupoaHble 3anachl ChIPhs: HEOPTaHUYECKOE, OPTaHUIECKOE ChIPhE.
5) CoBpeMeHHbIE U IEPCIIEKTUBHBIE MaTEPUAIIBI.

Ecmecmeennonayunvie acnekmul sK0102UlU.
1) I'moGanpHbIe KaTaCTPOQBI U FIBOIIOLUS.
2) Kniumar npomuioro, HacTOSIIETO U OYIyIIEro.
3) [MapuukoBsriit 3 dext. Kucnorasie ocanku. O30HOBBIE TBIPHI.
4) IIpoGnemMsl SHEPrOCOEpEKEHUSI.
5. Acmpogu3zuueckan kapmuna mupa.
5.1. Bcenennas.
1) l'umoTe3a bomnbIioro B3psiBa (XPOHOIOTHS).
2) O6ocHOBaHMe rUNoOTe3b bobIioro B3peiBa: 3akoH J. Xa00i1a, peIMKTOBOE U3ITYUYEHHE.
3) [IpoucxoxaeHne XMMHYECKHUX 3JIEMEHTOB BO BceneHHoil.
4) Crpykrypa Mmeramupa.
5.2. Conneunas cucmema. 36e30ul.

Conneunas cucmema.

1) CoBpeMeHHBIE IPEACTABIEHUS O MPOUCXOXKACHUN COIHEYHON CUCTEMBI.
2) Comnurze.

3) IInaneTsl 3eMHOM IPYTIIHL.

4) IlnaHeTbI-TUraHThI.

5) Mansie Tena ColHEYHOM CUCTEMBI.

36e30ul.

1) Pa3meps! u macca 3Be31.

2) Pacctosinue 110 3B€31.

3) Poxxnenue 3Be3 .

4) XMU4ECKUI COCTaB 3BE3/I.

5) DHeprus 3Be3 .

6) DTarnbl FBOJIIOIUY 3BE3]] Pa3IMUYHON MaCCHI.

7) DBomONHs XUMHYECKUX 3JIEMEHTOB BO BceneHHO# 1 )KU3HB 3BE3].

HpakmuquKoe 3a0anue: MOATOTOBHUTH MMPE3CHTALIUIO ITIO OJHOMY M3 BOIIPOCOB, paCCMOTPCHHBIX
Ha NPAKTUYICCKUX 3aHATUAX, COACPIKAITYIO HC MCHEC 10 I/IH(I)OpMaTI/IBHBIX CIIaiiJIoB.

4.3. Kputepuu oneHUBaHUA
3a4yeT BBICTABISIETCS MO pe3ynbraTam peltuHra. Ecnm oOydaromuiics HaOpand HEIOCTaTOuHOe
KOJIMYECTBO OAJIJIOB, TO OH CHAET 3a4eT.

IIkaJja oneHUBaHuUA AJ4 3a4€eTa



YpoBHHU %

OCBOCHMS AxkanemMmu | 0CBOeHMS
HHINKATOPOB OcHOBHBIE IPU3HAKH BblJIeJIeHUS] YPOBHS yecKas (pedTHHT
AOCTHIKEHHSA OLICHKA oBast
KOMIIeTEeH U OLlEHKA)
ChopmupoBan | CTyneHT MmoKas3al JOCTATOYHO MPOYHBIE 3HAHUS | 3aYTEHO 50-100

OCHOBHBIX TIOJIO)KCHHH Y4YeOHOW IUCITUTUTHHBI,
YMEHHE CaMOCTOSITEIBHO PpEIIATh KOHKPETHBIE
MPaKTUYECKUE 3aJ1a4u, MPEAyCMOTPEHHBIE
paboyeil mporpaMMoM, OpPUEHTHUPOBATHCA B
PEKOMEHJIOBAaHHOM  CIIPAaBOYHOM  JIUTEparType,
yMEET  MPaBWIbHO  OLUEHHUTh  IMOJYy4YECHHBIE

pe3yJbTaThl.
He [Ipu oTBeTe BHISBUIIMCH CYIIECTBEHHBIC MTPOOEITBI He Mmenee 50
chopMUpOBaH | B 3HAHUSX OCHOBHBIX TMIOJIOKEHHH Yy4YeOHOW | 3auTE€HO
JTUCIUTUTAHBL, HEYMEHUE c MTOMOIIBIO

[Ipero/iaBaTelis MONY4YUTh MPAaBUIbHOE pEIICHHE
KOHKPETHOM TIPaKTUYECKOM 3aJauyd M3 4ucia
MPEAYyCMOTPEHHBIX paboueit MPOTrpaMMoit
y4eOHON JUCIUTIIINHBL.

4.4. Meroanueckue yKka3aHus M0 MPOBEJCHUIO MTPOLETypbl IPOMEXYTOYHOM aTTecTaluu

1. Cpoxu mpoBeneHHUs] MpOLEAypbl OLEHUBAHMS: Ha IMOCIEAHEM 3aHATUM 1Mo npeamety. Eciu
oOydaroluiics 1Mo pe3ynbTaraM PEUTHHTOBOM CHUCTEMbl He HAOUpPAeT HYKHOE KOJINYECTBO
0aJuIoB, TO CAAET 3a4YET COITIACHO TPEOOBAHMUSM.

2. COop, 00paboTKa W OLIEHUBAaHHE pPE3YJIbTATOB MPOMEXKYTOYHOH aTTecTallud MPOBOAUTCS
[IPETo/1aBaTesIeM, BEAYIIMM JTUCIUILINHY.

3. IlpenwsBnenue pe3yabTaToB OLEHUBAHUS OCYIIECTBISIETCS: 10 OKOHYaHUM OTBETA CTYyIEHTa U
(buKcHpyeTCs B 3a4€THON KHIDKKE M 9K3aMEHAIIHOHHON BEIOMOCTH.

4. Ilpyn HanW4YMM NMUCBMEHHBIX OTBETOB OOYYarOIMXCs, MOJYUYEHHBIX B XOZ€ K3aMEHAIllMOHHOMN
CECCUH, MaTepUaJIbl XPaHATCS B TEUEHUE MeCsIa M0CIe 3aBEPIIEHUs] CECCUM Ha Kadeapax.

5. Tlopsiiok BBIMOJIHEHHSI M 3alllUThl KypcOBOM paboThl pernameHTupoBaH «llomoxeHuem o
KypcoBoil padore ®I'BOY BO «Ina3zoBckuil rocynapcTBEHHBIH NMEAArorn4ecKuii MHCTUTYT
umenu B.I. Koponenko».

6. CunTarp, 4TO MOJOKHUTEIbHBIE PE3YIBTAThl IPOMEKYTOUHOTO KOHTPOJISI CBUIETENLCTBYIOT 00
YCIIEIIHOM Tpoliecce (GOPMUPOBAHUS YKa3aHHBIX KOMIIETEHIIMHA M MHIUKATOPOB JOCTUKEHUS
KOMITETEHIMH (3TanoB (popMHUPOBAHUS KOMIIETEHIUI).

5. Conep:xaHue OLEHOYHBIX CPECTB JIA NPOBEPKH C(POPMUPOBAHHOCTH
KOMIIETEHU M U HHIAMKATOPOB JO0CTHKEHUST KOMIIeTeHI[ii
(MOCTUTOrOBbIN KOHTPOJIb) U KPUTEPUHU UX OLIEHUBAHUS

3aganus 1J8 NPOBEPKH KOMIIETEHUHMH W HHIUKATOPOB AOCTH:KeHHs KommereHuuu: YK-1:
NVYK-1.1.,, UYK-1.2., ©YK-1.3.

Ko xommiereHninmn VK-1

dopMynupoBKa Cnoco0OeH OcCymecTBIATh TMOUCK, KPUTUYECKUW aHalu3 U CHUHTE3

KOMIICTCHITUH uHOpMaIK, TPUMEHSITh CHUCTEMHBIM TOAXOJ JUIA  PEHICHHS
MOCTABJIEHHBIX 33/]1a4

Nunukatop NYK-1.1. JleMoHCTpuUpYeT 3HAaHHE OCOOCHHOCTEH CHCTEMHOTO |

JIOCTHKCHHUS KPUTHUYECKOTO MBIIICHHUS], apryMEHTHPOBAHHO dbopmupyet

KOMITETEHITHH COOCTBEHHOE CYXJIEHHE U OIEHKY HHpOpMallHU, MPUHUMACT

000CHOBAaHHOE pELICHHE.
NVYK-1.2. [IpumensieT norudeckue GopMbl U MPOLETyphl, CIOCOOEH K
pedraekcun 1O TOBOAY COOCTBEHHOW MW UYY)KOW MBICIHTEIbHON




JESATENBHOCTH.
NYK-1.3. AHaim3upyeT UCTOYHUKHA UH(POPMAITUU C TETbI0 BBISBICHUS
UX POTUBOPEUYMI U MIOUCKA TOCTOBEPHBIX CYXKICHUM.

Bpewmst BbinonHenus 3ananuii: He 6onee 30 MUHYT

1.

Hukonait Konepuuk npeanoxun Mozeinb COTHEUHOM CUCTEMBI, KOTOpasi Ha3bIBAETCA:
a) reOLEHTPpUYECKas;

0) reIMoIeHTPUYECKAs,

B) aHTPOMNOLIEHTPUYECKAs;

I') raJlaKTU4YecKas.

2. KBaHTOM CBeTa SIBISIETCS:
a) JIEKTPOH;
0) anpon;
B) GoTOH;
T') JIETITOH.
3. [locTynarsl cienuanbHOM TEOPUN OTHOCUTEIBLHOCTH C(HOPMYIHUpPOBA:
a) M. @apaneii;
0) I'. I'anuneii;
B) . HeroTOH;
r) A. DUHIITEHH.
4. KoHuenuus, B COOTBETCTBUH ¢ KOTOPOHl >KM3Hb Ha 3emMiie 3apoauiiach Onarofaps 3aHECEHUIO
U3 KOCMOCa, Ha3bIBAETCS:
a) TEOpHs MAaHCIIEPMUH;
0) TeopHs CaMOIIPOU3BOIBHOTO 3aPOXKICHUS;
B) TeOpHsi OMOXUMHUYECKOH IBOIOINH;
I') KpEalMOHU3M.
5. Haubonbiryto yacTe BemiecTBa BO BeceaeHHON COCTaBIAOT JBa 311€MEHTA:
a) KpeMHUH U YIJIEPOJ;
0) yrnepoa u BOJOpO/;
B) KUCJIOPOJ U I'eNIui;
I') BOIOPOJI U TEIH.
6. YcTaHOBUTE COOTBETCTBHE MEX1y KapTUHAMHU MHpa U 3aKOHAMU, IPUHITUIIAMHU:
1 | Mexanuueckas a) | [Tpuaun HeonpeneneHHocTH [ elizenOepra
2 | DnexTponrHaMUYecKas 0) | 3axon BecemupHOTO TATOTECHHS
3 | PenstuBucTckas B) | 3aKOH AMEKTPOMArHUTHON MHAYKLIUU
4 | KBaHTOBO-CTaTHCTHYECKAS r) | Iloctynarel cienynaabHONW TEOPUU OTHOCUTEIHLHOCTH
7. YcTaHOBUTE COOTBETCTBHE MEX/1y YUEHBIMU U HAYYHBIMU JJOCTHKCHUSIMU:
1 | A.1. Mennaenee a) | 3aKOHBI HACJICIOBAHUS
B
2 | I. Menpgenn 0) | [Tepuoanueckasi 3aBUCUMOCTh CBOMCTB XUMUYECKUX IJIEMEHTOB
OT 3apsiI0B Aapa
3 | Y. lapBun B) | Knmaccudukanus pacTeHuit 1 )UBOTHBIX
4 | K. JIunneit r) | DBOMIOLMOHHAS TEOPUS: U3MEHYUBOCTD, HACIEICTBEHHOCTb,
€CTECTBEHHBIN 0TOOD
8. IIpakxmuueckoe 3a0anue. JIJig KaxkxI0ro pucCyHKa BbIOEpUTE MPAaBUIIBHOE Ha3BaHUE. YKaXKHUTE

HOMEpP PUCYHKA B CTPOKE C NOAXOAAIIMM K HEMY Ha3BAHUEM.
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Kitou k mpakTuueckoMy 3aJJaHHI0 (PELICHUIO IPAaKTHYECKON 3a1aun):

Ha3Banue Homep pucynka
OnbIT 0 HAOIIONEHHIO MEKTPOMArHUTHON WHAYKIIUU
Monens atoma Pesepdopna

LMK HAYyYHOTO O3HAHUSA

['paden

ITapHuKOBBIH YD deKT

HeonHopoaHOCTH paiMOaKTUBHOTO U3JIYUEHHUs
Monekyna JIHK

Jlenenue aToMHOTO sijipa
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Kpurepun onenuBanus:



Ka)K,I[BIﬁ HHIAUKATOPp JOCTHIKCHUA KOMIICTCHIINU OLICHUBACTCS B 10 6amioB:

e TecroBoe 3amanue oueHuBaercs B 10 6amioB (orBeT Ha Bompoc Tecta ctout 0 wim 2
Oaia);

e 3ajaHus Ha COOTBETCTBUE oreHMBaroTcs B 10 6amioB (kakoe oreHuBaeTcs 0-5 6amioB)

5 6aI0B — NOJTHOCTHIO MPABUIIBHO HalIEHHbIE COOTBETCTBUS;
4 Ganna — TpH NMPaBUIbHBIX COOTBETCTBUS;

3 Ganna — JBa MpaBUIBHBIX COOTBETCTBHUS;

2 GaJi1a — OJTHO MIPABUIIBLHO COOTBETCTBHE;

1 Gann — oTCyTCTBHE NMPABUIBHBIX COOTBETCTBUI;

0 6an0B — HEe MPUCTYIAN K BBIITOJHEHUIO 3aJJaHUS;

e Kaxmoe nmpakTuueckoe 3ajianue oreHnBaercs B 10 6ayios:

10 6annoB — CTYACHT NPAaBWIBHO BBIOIHUI MPENIOKEHHBIE 331aHUSI HA OCHOBE
W3Y4EHHOU TEOPUH, METOAOB, IPUEMOB, TEXHOJIIOTUH;

8 0aIoB — CTYEHT COCOOEH MPUMEHSTh MOJy4YEeHHbIE TEOPETUYECKUE 3HAHUS B
NPAKTUYECKOM  JEATENbHOCTH, pellaTh TUIMYHBIE 33Jadyd Ha  OCHOBE
BOCIIPOM3BEJCHUS CTAHJAPTHBIX aJITOPUTMOB, IIpU BBINOJIHEHWN 3aJaHUMN
JIOTTYCKaeT HE3HAYUTENIbHbIE OIINOKH;

6 0aJIJIOB — IPY BBINIOJTHEHUH 3aJIaHUS JOMYILEHBI IpyOble OIIMOKH;

(0 6asI0B — CTY[EHT HE BBIIOJIHII 3aJaHHE.

OHCHKa 3aBUCHUT OT IMMPOLICHTA BBINTOJIHCHUA BCCX SaI[aHI/If/'I.



IIxana ouenuBaHust CGOPMHUPOBAHHOCTH KOMIIETEHIIUH U HHAUKATOPOB

JOCTHIKCHUA KOMIIETCHIIMHU

YpoBHH o
OCBOEHHS AkajzeMuy °
HHAMKaTOpa (0B) | OCHOBHBIC IPU3HAKHU Bbl/IeJICHUS] YPOBHS ecKast BeIno-ne
AOCTHKEHU I OLIEHKA M BEEX

N 3agaHuil
KOMIIeTeHIU i
I1oBbI1IEHHBIN Bxmrouaer Hmwkectodmuil ypoBeHb. YMeHue | OTIMYHO 90-100
(BBICOKUIA) CaMOCTOSITEIBHO ~ NPUHMMAarTh  PEIICHHUE,
pematy npobiemMy/3agady TEOPETHYECKOTO
WIM TPUKIAJAHOTO XapakTepa Ha OCHOBE
M3yUYEHHBIX METOJIOB, IIPUEMOB,
TEXHOJIOTUH.
bazoBblii Bxurouaer HUKECTOSAIIHNI YPOBEHb. Xopouio 70-89
CriocoO6HOCTB cobupars,
CUCTEeMAaTU3UPOBaTh,  AHAIU3UPOBATH U
IpPaMOTHO HCTIOJNB30BaTh WH(POPMALUIO U3
CaMOCTOSITENTEHO HalICHHBIX
TEOPETUUECKUX HCTOYHUKOB u
WUIIOCTPUPOBAaTh ~ UMH  TEOPETUYECKUE
MOJIOKEHUSI WM OOOCHOBBIBATH MPAKTUKY
IPUMEHEHHSI.
VYnosnersopurenbH | M3noxkenne B mpeaenax 3aaad  Kypca | YIOBIETBOP 50-69
Bl TEOPETHUUECKOTO u MIPAKTUYECKOTO | UTEIbHO
KOHTPOJIMPYEMOIO Marepuaia.
Henocrarounsiii | OTcyrcTBue npuszHakoB | HeynosnetrB | menee 50
YAOBJIETBOPUTEIBHOTO YPOBHS. OpUTENIBHO

CuurtaTh, YTO TMOJIOKUTEIbHBIE PE3YIbTaThl MOCTUTOIOBOIO KOHTPOJS CBHUAETENILCTBYIOT 00
YCIEIIHOM Tporecce (OPMUPOBAHUS KOMIIETCHIMH (W) W WHAMKATOpa (OB) IOCTIKEHUS
KOMITeTeHIMH (uif) (3Tana popMupoBaHus KoMmreTeHInn). Eciu oOyyaronuiicss moMy4u1 OIeHKY
«HEYIIOBIICTBOPHUTEIBHO», TO CUATATh KOMIIETCHIIMIO HE C(POPMUPOBAHHON HAa JaHHOM JTare.
[Ipy MOMYYEeHHH OLIEHOK «YIOBJIETBOPUTEIBHO», «XOPOIIO» WM «OTIMYHO» CUYUTATh, YTO

IpoBepsieMasi KOMIETeHIIUs c(hOpMHUpPOBaHA HA JOCTaTOYHOM YPOBHE.

Memoouueckue ykazanus 011 npo8epKU OCMAMOYHbIX 3HAHUL

1. Cpoxu mpoBefieH sl IPOLIEYPhI OIICHUBAHUS: 110 TpaduKy JeKaHaTa.
2. Coop, oOpaboTka M OIICHMBAaHUE PE3YABTATOB IMOCTUTOTOBOTO KOHTPOJS TPOBOIUTCS
MPeToIaBaTesieM Mo PaCOPSHKEHUIO JIeKaHaTa.
3. llpenbsiBieHWE pE3yabTaTOB OIICHWBAHHS OCYIICCTBISIETCS B TEUCHHWE HEOENN TMOCIe
MIPOBEJICHUSI KOHTPOJBHOTO MEPONpHsTHS, OGOpMISIeTCS B BUAEC OTYETa U XPAHUTCA B
JIeKaHaTe B TEUCHHUE BCETO CPOKa OOyUeHHs 00yJaromEerocs.
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