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1. He.]'lb " 3aJa91 H3YYCHUA TUCHUILJINHBI

1.1. Heap 1 3a0a4u U3y4eHHUs TUCHUTINHBI

Lenv Oucyunaunvr — GOPMUPOBAHHME CpEACTBAMHM E€CTECTBEHHOHAYYHOM KapTHHBI MuUpa

YHHMBEPCAJIbHONH KOMIIETEHLIUH, XapaKTEpU3YIOIIEHCs] CIOCOOHOCTBIO OCYLIECTBIATh IOMCK,

KPUTUYECKUI aHAIM3 M CHHTE3 MH(OpMAIMM, MPUMEHATh CHUCTEMHBIH MOJIXOMA JJsl PELIeHUs

IIOCTaBJICHHBIX 33/1a4.

3aoauu oucyuniumbl.

1) u3yuntb, O0OOOIUTH W  CUCTEMAaTU3UPOBATb OCHOBHBIE IOHATUS  COBPEMEHHOIO
€CTEeCTBO3HAHMUA, C(HOPMHUPOBATH OOIIME NPEACTABICHUS O pe3yJbTaTaXx HCCIeIOBAHUS
MHUKpPO-, MaKpO- U MEramupa;

2) yCBOMTb OCHOBBI METOJa HAy4YHOIO I[O3HAHMSA, CUCTEMHOI0 MOJX0Ja, IMPHUHLUIIBI
KPUTUYECKOTO aHaJIM3a U CUHTE3a HH(POPMALIUY;

3) paccMOTpeTh MECTO U pOJib YeJIOBEKa B IMPHUPOJAE, B3aUMOCBS3b E€CTECTBEHHOHAYYHBIX U
IyMaHUTapHbIX 3HAHUI;

4) pa3BUTh CHOCOOHOCTH TPHMEHEHHs eCTEeCTBEHHOHAy4YHBIX 3HAaHUM © yMEHHl B
npo¢eCCHOHATBLHOMN eATENIbHOCTH M B IOBCEHEBHOM KU3HU;

5) popmupoBaTh yMEHHS NPUMEHSTH JIOTHYECKHE (OPMBI U MPOLELYPHI, CHOCOOHOCTH K

peduiekcuu o OBOAY COOCTBEHHOW M UY>KOM MBICTUTEIBHON JEATEIIbHOCTH; YMEHUS aHaIn3a

UCTOYHUKOB MH(OPMALMU C LEJIbI0 BBIABICHHS HMX NPOTUBOPEYMH M IOUCKA JOCTOBEPHBIX

CyX/eHull; yMeHus: (popMyIUpOBKH COOCTBEHHBIX CYXKIEHHH M TPUHATHS OOOCHOBaHHBIX

[S11(S:1%178

1.2. Hepeqeﬂb INIAHUPYEMBIX peE3yJ/IbTaTOB Oﬁy'leH]/Iﬂ no AUMCHHUIIJINHE, COOTHECCHHBIX C
YCTAHOBJICHHBIMHY HMHIUKATOPAMU TOCTHIKCHUSA KOMHeTeHHHﬁ

Ko xommereHmm YK-1

DopmyIHMpOBKa Crnioco0eH oCyIIeCTBIATh MOUCK, KpUTHUECKUI aHAIU3 U CUHTE3

KOMIICTCHIIN I/IH(i)OpMaHI/II/I, MMPUMCHATH CUCT! eMHBIH noAxXoa Ajisd pEeIICHHA
MOCTABJICHHBIX 3a1a4

HNupukarop NYK 1.1 JlemoHCcTpupYET 3HaAHHE OCOOCHHOCTEH CUCTEMHOTO U

JIOCTHKECHUS KPUTHUYECKOTO MBIIIICHHSI, apTyMEHTHPOBAaHHO (hOpMUPYET

KOMIIETEHIINHU cOOCTBEHHOE CYXJICHHE U OIEHKY WH(OpMaIuu, TPUHUMAET

00OCHOBAHHOE PEILICHHE

NVYK 1.2 Ilpumenser noruueckue GopMbl U MPOLETYPhl, CIOCOOEH
K pedaexcuu mo nmoBoJy COOCTBEHHON U Uy>KOW MBICIUTEIbHOM
JIeSITEIIbHOCTH

NVYK 1.3 AnanuzupyeT UCTOYHUKHU HHPOPMALIUU C LENbIO
BBISIBIICHUSI HX IPOTUBOPEUNH M TOUCKA JJOCTOBEPHBIX CYKJICHHUH

1.3. BocnurarenbHasi pabora

Hamnpasnenue Tunel 3aga4 ®opmbl paboThHI
BOCIIUTATEILHON PA0OTHI

HAyYHO-UCCJIEIOBATENbCKAS | [IEMarOrMYeCKuil | BBICTYIUICHHE C JIOKIAI0M
paboTa 00y4arIIUXCs COIPOBOXKICHUSI

TPaXIaHCKOE BOCITUTAHHE WHTEPAKTHBHOE 00CYKJIEHUE TOKJIA/I0B
Ha MPAKTHYECCKOM 3aHSTHH

1.4. MecTo AucuMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

HucumiuimHa «EcTecTBeHHOHay4YHass KapTWHA MHpPa» OTHOCUTCS K OOs3aTEIbHOM YacTH
yueOHoro miaHa. TpeboBaHMs K TpeIBAapUTEIbHOM MOArOTOBKE OOYyJaromIerocs: 3HAHUS II0
¢u3nke, XUMUU W OHWONIOTMHM B 00BEME IIKOJBHOTO Kypca. [Ipym OCBOCHWH AMCIUTUIMHBI
UCIIOJIB3YIOTCA 3HAHMS, IIOJIY4YEHHblE MNpuU u3ydeHuu aucumiuiieel «Mcropus Poccum».
JlucuuninmHa BHOCUT BKJIAQJ B HM3YYEHHME METONOJIOTMYECKOM YacTH TYMaHHUTApHBIX H
€CTECTBEHHOHAYYHBIX JUCIUIUIMH.



1.5. OcoGennocTH peaan3auuu JMCUUILIHHBI
JIuciMIUInHA peann3yeTcs Ha PyCCKOM SI3BIKE.

2. O0beM TUCHUIIIHHBI

Bun yueGHO# paboThI IO cemecTpam Bcero, Axanem. W3 nux
3a4€THBIX Yachl B hopme
€UHHULL IIPaKTUYECKON
MTOATOTOBKH
OO0mas TpyJ0EeMKOCTh JUCIUILINHEI 2 72
CEMECTP 3
KoHTakTHas paboTa ¢ mpernoaaBareiieM:
AvyauTopHbIC 3aHATHS (BCETO) 30
3aHATHS JICKIIMOHHOTO THUIIA 16
JlaGopaTopHbie pabOThI -
3aHATHS CEMUHAPCKOTO THIIA -
IIpakTHyeckue 3aHsTHUS 14
KCP -
CamocrosiTenpHas paboTa 00yJaroumxcst 42
Bua npomexyTOUHOM aTTecTalvu: 3auer 0

3. Conep:xanue IMCHUINIUHBI

3.1. Pa3nesibl AUCUMIJIMHBI M BUIbI 3aHATHH (TeMATHYeCKUI TJIaH 3aHATH)

Pazgensl 1 TeMbl AUCIMUILIMHEL | Bcero | Ayn | Jlex [JIa6 [ IIp [Cem | KCP [ CP
1. Cmanosnenue ecmecmeenHOHAYYHOU KAPMUHbL MUpa

1.1. Hayunoe mo3HaHue  SBICHUI

IIPUPOABL. CraHoBneHue Hay4HOI'0 4 2 2 4

€CTEeCTBO3HAHMSL.

1.2. EcrectBo3nanne B CpemHue Beka U

HoBoe  Bpems.  DxcrnepuMeHTaJIbHOE 6 2 2 4

ectecTBo3HaHue. EcrectBozHanme 18-19

BEKOB

2. Cospemennbie npedcmasieHus 0 MUKpoMupe

2.1. EcrecTBeHHBIE HayKd B JKU3HHU

COBpEMEHHOT0  oOmiecTBa.  Pa3Burtue 4 2 2 2

ATOMHUCTHYECKUX MPEJICTABICHUH.

2.2. CtpoeHue aToma. 10 5 4 6

2.3. CTpoeHune aTOMHOTO sJipa. 6 3 2 4

2.4. DneMeHTapHbIE YaCTHUIIbI. 4 2 2 2
3. Cospemennvle npedcmasienus 0 MaKkpo- U me2amupe

3.1. Kiaccuyeckue TmpeAcTaBiICHHUS O 6 3 5

MIPOCTPAHCTBE M BPEMEHH.

3.2. CenpiayibHast TOOpHst OTHOCHUTEITBHOCTHL 6 3 2 4

3.3. O6m1ast TeOpHsi OTHOCUTEIIHHOCTH. 4 2 2 2

4. Buonozuueckas kapmuna mupa. Xumuueckue KOHUEenyuu
4.1. XXu3Hb. DBONIOMOHHAS TCOPUSL. 4 2 2 2
4.2. buocdepa, HoOchepa U TUBUITH3AIIHS. 4 5 >

CamoopraHu3anysi i CHHepPIeTHKA.

4.3. XuUMHYECKHE KOHLEMIIMHA: DBOJIFOLIUS
XUMUH, COBpEMEHHast XUMUSL. 4 2 2 2
EcTecTBEeHHOHAYYHBIE ACIIEKTHI KOJIOTHH.

5. Acmpocghuzuueckas kapmuna mupa

5.1. BcenenHnas. 4 2 2 2
5.2. ConHeyHast cucTeMa. 3Be3Jbl. 4 2 2 2
Bcero 72 30 16 14 42




3.2. 3aHaTHA JEeKIHOHHOI0 THIIA
CEMECTP 3

Jlexuus 1.

Tema: EctecTBeHHBbIE HAyKd B JKM3HHM COBPEMEHHOTO o0IiecTBa. Pa3BuThe aTOMHCTHYECKUX
IIPEACTABICHUM.

Kpamxkas annomayus x nekyuu.

Ecmecmeennvie nayku 6 scusnu cogpemernoz2o oouecmsa.

1) EcrecTBeHHbIE, TEXHUYECKHE, TYMAHUTAPHbIE HAYKH.

2) EquHCcTBO MUpa MpUpPOBIL.

3) UnTerpanus HayK.

4) EcTeCTBEHHOHaYy4YHOE MBIIJICHUE.

5) Hayunslii MeTO/ MO3HAHUSI.

6) Poisib ecTeCTBEHHOHAYUHBIX JOCTH)KEHUH B UICTOPUU U KOHKPETHOW KU3HU YEJIOBEKA.
7) IlpenmeT ecTeCTBO3HAHMSI.

Paszsumue amomucmuueckux npedcmagnenuil.

1) 3apokieHue aTOMUCTHUECKUX MPECTABICHNUN B aHTUUHOM HayKe.

2) Atomuctuka B HoBom BpemeHu.

3) Pa3ButHe aToMHCTUYECKUX MPEACTABICHUI B COBPEMEHHON HayKe.

4) IIpsimoe MOATBEPKICHUE UAEU ATOMHU3MA.

5) MouekynsapHO-KHHETHYECKAsI TEOPHSI.

Jlexums 2-3.

Tema: CtpoeHue aroma.

Kpamxkas aunomayus x nexyuu.

1) UccnenoBanue siBIEHUS 3JIEKTPOJIN3A.
2) KatonHnsble nyumn.

3) DnexTpoHHas TEOPHS METAJLIOB.

4) Teopuu CBETOBBIX SIBJICHUH.

5) PenTrenoBckue my4n.

6) OTKpBITHE PaJUOAKTUBHOCTH.

7) [InanerapHast MO/I€IIb aTOMA.

8) [IpotuBOpeuns miaHeTapHOU (SASPHON) MOJIEIIH.
9) Atom Pezepdopna-bopa.

10) [IpuHIUTT COOTBETCTBUSI.

11) BonHoBbIE CBOICTBA BEIECTBA.

12) Tabmuna JI.1. Menneneena.

13) [IpuHUUI JOTOTHUTENHHOCTH.

Jlexnus 4.

Tema: CTpoeHue aTOMHOTO sJIpa.

Kpamxkas annomayus x nexyuu.

1) Hyxnonsl. Dueprus cBsi3u siapa. edekt macc.

2) [enenwue siaep.

3) HeympaBnsiemas siiepHasi LeMHast peakiusl.

4) Yopasnsemas siiepHas LermHasi peaKiusl.

5) PagnoakTuBHOE U3ITyUYEHUE.

6) TepMosiACpHBIN CUHTES.

7) Bnusinue paguoakTUBHBIX U3JIy4€HUN HA OMOJIOTUYECKUE CUCTEMBI.

Jlexnus 5.

Tema: DneMeHTapHbIE YACTULIBI.
Kpamxkas annomayus x nexyuu.
1) Turmbl B3auMOI€HCTBHUS.



2) YacTuIlbl 1 aHTUYACTHUIIBI.

3) Kimaccudukanus 31eMeHTapHbBIX YaCTHII.

4) CrangapTHasi MOJIETb.

5) JIBmKeHre U B3aMMOJICUCTBHUE DJIEMEHTAPHBIX YaCTHII.
6) bonbmoit Anponnsiii Komnaiiaep.

Jlexuus 6.

Tema: Knaccuueckue peICTaBIEHHsI O IPOCTPAHCTBE U BPEMEHM.

Kpamxasa aunomayus k nexyuu.

1) OObIIeHHOE TOHUMAaHUE NTPOCTPAHCTBA U BPEMEHH.

2) Tononoruueckre U METpUYECKUe XapaKTEPUCTUKH ITPOCTPAHCTBA U BPEMEHH.
3) UcTopus npeacTaBieHN O IPOCTPAHCTBE.

4) EBxiinioBa reoMeTpusl.

5) HeeBkimaoBa reomeTpus.

6) Knnaccuueckue npescraBieHus O IPOCTPAHCTBE U BPEMEHHU.

7) I'panHu1ipl IPUMEHUMOCTH KJIACCHUECKUX MpeJICTaBlIeHU; mpobiema s¢upa.
8) IlpuHuun otHocuTenpbHOCTH ["anmuies u Teopus 3MeKTpoauHaMUKU MakcBesia.

Jlexuus 7.

Tema: CrnenuanbHasi TEOpUSI OTHOCUTEIBHOCTH.
Kpamxkas aunomayus x nexyuu.

1) [Ipeanoceuiku moctpoenus CTO.

2) lloctynater CTO.

3) OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.

4) PensITUBUCTCKOE 3aMEIJICHUE BPEMEHH.

5) OTHOCUTENBHOCTH MPOCTPAHCTBEHHBIX PACCTOSHUM.
6) ITpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.

7) IIpeobpazosanus Jlopenna.

8) Onrnueckwnii 3 dexr Jorepa.

9) DyeKTpOMarHuTHOE MOJIE.

10) DxcniepumMeHTaIbHOE 00OCHOBAHHUE PETSTUBUCTCKOTO 3aMEIJICHUSI BPEMEHH.

Jlexuus 8.

Tema: Ob1as TeOpHsl OTHOCUTEIHHOCTH.
Kpamxkas annomayus x nexyuu.

1) 3axons! Kemepa.

2) 3akoH BceMupHOTO TATOTEHUSI.

3) UnepTHas u rpaBUTAlIMOHHAs MaCCBhI.
4) TlpuHIMIT SKBUBAJIEHTHOCTH.

5) I'paBuTaronHoE MOJIE.

6) [Tonsitue 06 OTO.

7) ITIpoctpancteo B OTO.

8) Cnencteus OTO.

3.3. 3aHATHS CEMHMHAPCKOIO THIIA
Y4eOHBIM MJIAHOM HE IPETyCMOTPEHBI

3.4. [IpakTHyecKue 3aHATHS
CEMECTP 3

Ha mnepBom mnpaktudyeckom 3aHaTMM 10 Teme «HaydHoe mo3HaHME SBJICHMI IPUPOJIBIL.
CraHOBJIEHHE HAy4YHOI'O €CTECTBO3HAHUSA» IIPENoAaBaTellb Ha KOHKPETHOM IIpUMEpE
MTOKA3bIBACT, KaK JIOJDKHBI BBIMOJIHATHCS W JTOKJIAIbIBATHCS PE3YJIbTAThl BBHIITOJIHEHUS 3aJaHUI.
Ha sToM 3aHsATHHM OH COOOILIAeT CTyACHTaM IepeyeHb 3aJaHui Ha ciexyrollee 3aHATHE U MO



KaX/IOMYy 33/IaHUI0 Ha3HayaeT AoKjaxduka. [Ipu moAroroBke K MpakTHUYECKOMY 3aHSATHIO BCE
CTYACHTBI TPYIITHI BBHITMOJHSAIOT BCE 3aJaHUsI W 10 KAXKIOMY M3 HUX COCTABJISIFOT KOHCIICKT
oobemoM He Oosiee 0,5 ctpanuibl. JIOKIaI4MKH MOMHUMO 3TOTO TOTOBSAT BBICTYIUICHUS Iepen
ayJIUTOprel, KOTOphIe HE MPEINoaraoT UCIOIh30BaHNsI KOHCIIEKTOB M WHBIX 3amucei. Llempio
NPaKTUYECKUX 3aHATHHA SBISETCA YIIyOJieHHe 3HAaHUH METOJOB KPUTHUYECKOTO aHalu3a M
OLIEHKM HAay4YHBIX JOCTIDKCHHI, a Takke (HOpPMUpOBAHHE YMEHHH OCYIIECTBISATh IIOUCK
uHpopmanuu, cobupatb M 0000maTh (akTel, OTHOCAIMECS K MpodecCHOHATBLHON
nesTenbHOCTH. [locimemyroniue 3aHsITHsS TPOBOASTCS IO TAaKOMY K€ IUTaHy, HO BMECTO
npenoaBaTess pe3ybTaThl BHIIOIHEHUS 33/1aHUI IPE3EHTYIOT JOKJIATUUKH.

[IpakTnueckoe 3ansatue 1.

Tema: HayuHoe no3HaHue sBjIeHUN npupoipl. CTaHOBIEHHE HAYYHOIO €CTECTBO3HAHUS.

Ilepeuenv 3a0anuii.

Hayunoe nosnanue sgnenuti npupoovi.

1) VscHuTe 1OruKy Hay4yHOTrO MO3HAHUS SIBJIEHUSI IPUPOABI HA KOHKPETHOM IIPUMEDE.

2) KpaTko omuimiuTe HCTOPUIO OTKPBITUS M HCCIEIOBAaHUS MAarHUTOB W MarHUTHOTO OIS,
aKKypaTHO cjeflaiiTe He00X0IMMbIE UIUTFOCTPALIUH.

3) 3anumuTe COBpEMEHHBbIE MPEICTABICHUS O MATHUTHOM MOje 3eMJIU U €ro 3HA4YeHHH s
YKU3HU Ha 3emiie.

4) [IpuBeauTe mpuMephl MPUMEHEHHS] MATHUTHBIX SIBJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.

Cmanognenue Hay4Ho2o ecmecmeo3HaHUsL.

BuumarensHO mpocnyimiaiTe, 3aKOHCIIEKTUPYHUTE U MPOAHATU3UPYUTE paccka3 MpenojaBaTes,

chopmyupyiTe U 3a1ailTe BOMPOCHI.

1) 3aposicoenue nayumvix suanuu (IV-II meic. 0o w.2.). llpeacraBbTe pe3ynbTaThl HU3YUEHUS
COBPEMEHHOTO MH(POPMAMOHHOTO MPOCTPAHCTBA 110 TPOOIIEME 3apOKICHHS HAYYHBIX 3HAHUH.
Chenaiite KpaTKoe CTPYKTypUPOBaHHOE COOOIIEHHE O €CTECTBEHHOHAYUHBIX JOCTIKEHHSIX
Meconoramun, Erunta, Uannu, Kuras. Ykaxxute ncnoiab30BaHHbIE HCTOUHUKY MHPOPMALIUH.

2) Hauanouwiti sman pazeumus awmuunou Hayku (I meic. 0o H.3.). IlpencraBbTe pe3ynbTaThl
U3yYeHHs] COBPEMEHHOTO HH(OPMAIIMOHHOTO TPOCTPAHCTBA, COJACPXKAIIETO CBEICHUS O
HAYaJbHOM STale pa3BUTHUsS aHTUYHOW Hayku. Crenaiite 0030p JOCTHXKEHUN HATypasbHOMN
¢unocopun, acTpOHOMHUH, MaTeMaTHKH B yKazaHHBIH mepuoxa. Oxapakrtepusyiite
€CTeCTBEHHOHAYUYHbIE B3TMIsiblI 3eHOHa, [Iudaropa, [lnatona.

3) Ecmecmeosnanue Apucmomens. IlpencraBpre pe3ysibTaThl MOUCKa HHGOPMAIMHA O Pa3BUTHU
UJeH CHCTeMaTH3allud 3HAHWM, MPUBEAUTE MPUMEpPHI B3TISI0B APHUCTOTENS Ha MPOLECC
NIO3HAHUS, IBUKCHUE, MATEPUH U T.II.

4) Ecmecmeosuanue 6 IlI-I 6 0o m.n. (aanumckuii nepuod). OXxapakTepu3yuTe NTOCTHKEHUS
Anexcanapuiickoil mkosael: EBknmna, Apxumena u np. IlpuBenure KOHKpETHbIE MpPUMEpPHI
JTOCTHKEHUH YUCHBIX.

5) Ecmecmeosuanue 6 I-1I 6 0o n.3. (epexo-pumckuii nepuod). Packpoite cyth cucrembl Mupa
Knamus Iltonemes. Ykaxkure, Kakue eCTECTBEHHOHAyUHbIE MPEACTABICHUS OTPAXEHBI B
tpyae Tura Jlykpenus Kapa «O npupoze Bemieit». Oxapakrepusyiite nepuoj ynaaka.

[IpakTuyeckoe 3aHaTue 2.

Tema: EctectBo3Hanue B Cpennue Beka u HoBoe Bpemsi. DKCIIEpUMEHTAIbHOE €CTECTBO3HAHUE.

EcrectBo3Hanue 18-19 BekoB.

Ilepeuenwv 3a0anuii.

Ecmecmesosznanue ¢ Cpeonue eexa u Hogoe 8pems. dxcnepumenmanbHoe ecmecmeosHanue.

1) Penueuosnwiti sman pazeumus ecmecmeoznanus. OxapakTepu3yiTe U MNPOWILTIOCTPUPYUTE
MPUMEPAMH CXOJACTUYECKUIN TUI MBIIUICHUA. Y KaKUTE MIPUUYMHBI yIIaJIKa HAyKU B 3anaiHON
EBponie. HazoBute uepThl pa3BUTHUSI ECTECTBEHHBIX HAyK B TMIEPHOJ CPEIHEBEKOBBSI.
PackpoliTe mpeAnochbuIK U 3HaYEHUE TOSIBICHUSI YHUBEPCUTETOB U POJIb Pa3BUTHS TEXHUKHU
JUIS HAYKU. YKaXXuTe Hay4dHble B3rJsel P. bakoHa.



2) IIpeonocviniku u ocobeHHOCMU pa3eumus HAyKu cpeoHesekosoco Bocmoxa. Chenaiite
CTPYKTYPHUPOBAHHBIN MO 00acTsIM 3HAHUS (MaTeMaTHKa, aCTPOHOMUS, MEXaHUKa, MEAUIIHA
U T.7.) 0030p JOCTHXKEHMI apabckux yueHbIX: Xope3Mmu, ABHIIeHHA, Anlb-bupyHu, Ynyroexk,
AJbXa3eH U IPYTHUX.

3) Ecmecmeosuanue snoxu Bo3zpoowcoenus. lpoaHanu3upyite NpeArnochikKd U CyTh HAyYHOU
pesomoru  H. Komepuuka.  OxapakrepusyidTe  (akTbl, IOCITY>KUBIIHE  OCHOBOM
TeJIMOLIEHTPUYECKON UAeH, MEPOBO33peHUecKoe 3HaueHue padot H. KonepHuuka.

4) bopvba 3a cenuoyenmpuieckyto cucmemy mupa. lIpoananuzupyite uier0 MHOKECTBEHHOCTH
IUIAaHETHBIX cHucTeM B OeckoHeuHoi Bcenennoit (/Ix. bpyHno). [aiite ¢opmynupoBku u
NpOWLTIOCTpUpyHTe pucynkamu 3akoHbl M. Kemepa. KpaTko uznoxure Ouorpaduu ydeHsbIx.

5) Pazsumue mexHuku 6 nepuoo CpeoHeBeKO8bsl — NPEONOCHLIKA IKCHEPUMEHMATbHO20
ecmecmeo3nanus. KOHKpeTHBIMU TpuMepaMu OOOCHYHTE TO, YTO TEXHHKAa B TEPUOJ
CPEHEBEKOBbs OKa3ajla BIIMSHUE HA PA3BUTUE €CTECTBO3HAHMs. PaccMoTpute mpuMepbl
TEXHUYECKHUX JOCTHKeHUW JleoHapmo na BuHUM, pacKkpoiTe METOAOJOTHYECKOE 3HAYEHHE €ro
HUCCIIEIOBAHUH.

6) Memooonozcus I'. I'anunes. OxapakTepusyinTe Npouecc 3apoxkaeHHE KIACCUUECKON MEXaHUKHU.
Haitgure onucanus wuccnenoBanuid [anmwies W yKakuTe WX 3HAYCHHE [UJIs PEIICHUSA
dbyHIaMeHTaIbHBIX Mpo0sieM ecTecTBO3HaHMA. ONUIINTE €ro BKJIaJ B CTAaHOBJICHHE HIEH
TeJIMOLEHTPU3MA. YKaXXUTE CTPYKTYPY HayqHOro MeToa no3Hanus o I'. ["anunero.

7) Ecmecmeennonayunsie ucciedosanus Y. Horomona. OXapakTepu3yuTe eCTECTBEHHOHAYYHbIC
ucciaenoBanus U. HproToHa, nuHaMuyeckoe OOOCHOBAaHWE TEIUOICHTPUYECKOW CHCTEMBI
Mupa, 3akoHbl HploTOHA.

8) Baorcnevwue omkpvimus ecmecmeosnanus 16-18 eexoes. IlpuBeaure npuMepsl UCCIe10BaHUI
yueHukoB ['. [amunes. Onummure padotel 3. Toppuyenim mo UcCiaeI0BaHUI0 aTMOC(HEpPHOTO
JIABJICHUs1, HAacOChl, CKOHCTpyupoBaHHble O. ['epuke. YKakute HanpaBleHUs HCCIECIOBAHUM,
obecneunBiue nodexy aromuctuku (P. boiins u np.).

9) BHumMarenbHO mpociyliaiTe cooOlieHus: ToBapuIlei, chopMyIupyiTe U 3aAaiTe BOMPOCHI
o Teme ATUX coodmenuid. [Ipoananu3upyiTe MOJyUYeHHYIO M3 COOOIIEeHNH HH(POpMAIIUIO 1
COIIOCTaBbTE C UMEIOILEHCS Y Bac — chopMyIupyiiTe KpaTkoe T0MOIHEHHE.

Ecmecmeosnanue 18-19 gexos.

Ilepeuenv 3a0anuii.

1) Omxpvimue nonesou ¢opmor mamepuu. CucteMaTU3UpyhnTe WHOOPMAIUIO O HAKOIJICHUU
¢dakToB B 00IAcCTH SJEKTpHUYECTBA M MarHetusma. Crenaiite CTPyKTypHpPOBaHHBIA 0030p
uccienoBanuii B 3toit obmactu B 18-19 BB. (Y. I'mmnbept, O. I'epuke, II. Kymon u np.).
Oxapaktepu3yiite (pakTbl O B3aUMOCBS3M DJEKTPUUECTBA W MAarHeTU3Ma, IOJIyYCHHbIE
M. Aparo, I'.-X. Opcrenom, A.-M. Amnepom, M. ®@apaneem.

2) Teopus snexkmpomacHumuoco noss. Packpoiite cymuocts Teopuu k. MakcBesuia, OnuIInTe
OTIBITHI, OOCCTICUHBIIINE €€ IKCIIEPUMEHTAIbHOE 000CHOBaHUE. YKaKUTE OCOOCHHOCTH paboT
I'. T'epra.

3) Cmanosnenue karaccuyeckou mepmoounamury. OXapaKTepu3yuTe B3IIISABI HAa MPUPOAY
Temia, cymectBoBaBmme ot Jpesnei ['pemun no P. Maiiepa u k. [Dxkoyns. Ykaxure
MPUYUHBI SBOJIIOIIMU STUX B3TJISA0B.

4) 3akon coxpanenus sSHepeuu, mennosvie Mawunbl. IlpencraBpTe pe3yibTaThl IOUCKA
UHPOPMAIIMH U CTPYKTYPHUPOBAHHO W3JIOKHUTE HCTOPHIO OTKPBITHS 33aKOHA COXpPaHCHUS
sueprud. [IponabrogaiiTe mpuMepsl 1 0OBSICHUTE PadOTy TETJTIOBBIX MAITHH.

5) BHuMaTenbHO mpociyliaiTe coOOIEeHUsT TOBapHIlel, cPOopMyIUpyHTe U 3aaifTe BOMPOCHI
o TeMe ITUX coobuieHui. [Ipoananm3upyiTe MOMydeHHYIO U3 COOOMICHUH HHPOPMAIHIO U
COIOCTaBbTE C UMEIOLIEHCS Y Bac — chopMyIHpyiiTe KpaTKOE TOMOJTHEHHE.



[IpakTuueckoe 3anstue 3.

Tema: )Xn3Hb. DBOIOLIMOHHAS TEOPHSL.

Ilepeuenv 3a0anuii.

HKu3zHo.

1) Omauuue ocusoco om  Hexmcusoco. Bewecmeennas ocnosa  ocuznu. llpuBenure
KJIaCCU(UKAIINIO HayK O XUBOM. C HCIOIH30BAaHUEM KOHKPETHBIX NMPUMEPOB PACCKAKHUTE O
GYHKIUSAX, MPUCYIINX KUBBIM OopraHu3mam. [lepednciuTe u oxapakTepusyinTe XUMUUISCKUE
DJIEMEHTHI, TpeobNafaroue B JKUBBIX OpraHM3Max; HEOPraHWYeCKHe MOJICKYIIbI,
OpraHUYECKHUE MOJIEKYJIbl, MAKPOMOJIEKYJIbI. J{aliTe eCTeCTBEHHOHAYYHOE MMOHSATHE KU3HH.

2) Konyenyuu 603HuxHosenus ocusHu Ha 3emne. llpencraBbre pe3ynbTaThl HU3YUYEHUS
COBPEMEHHOTO WH(OPMAITMOHHOTO MPOCTPAHCTBA 00 MIEAX, JIKAITUX B OCHOBE KOHIICTIIIHI
KpealuoHu3Ma, CIOHTAaHHOTO 3apOXKACHUS, CTAIlMOHAPHOTO COCTOSIHUS, TTAHCIIEPMUU, KPATKO
paccMOTpHUTE TEOPUI0 OMOXMMHYECKOH IBomroIuu. [lepeuncnure ydeHbBIX, 0OOCHOBABIIHMX
pa3MYHbIE MMOJO0KEHUS KOHLICTIIIHI.

3) Hauano srcusnu na 3emne. OMUIIATE yCIOBUS HA 3eMJie TIPU BOSHUKHOBEHUHU KM3HU C TOYKH
3penus teopun A.U. Omapuna. IlpeacrtaBere pesynapTaThl moncka nHpopManuu o Qakrax,
KOTOpBIC OOBSACHSET M He OOBSICHSET 3Ta TCOPHSL.

4) Cmpoenue u pasnosuonocmu kiemok. CTPYKTypUPOBAHO H3JIOXKHUTE HCTOPUIO CO3/IaHUS
KJIETOYHOW TEOpuH, oxapakrepusyiite Bkmax yueHblx (A.Jlesenryk, P.I'yk, P.Bpoys,
P. neiinen, T. [lIBanH u Apyrux).

Deonoyuonnas meopusl.

1) Cmanosnenue uoeti 36onoyuu. Jlaiite MOHATHE SBONIOIMOHHON Teopuu. [lepeuncnure aTambl
CTAHOBJICHUSI H2BOMIOUMOHHOW Teopuu. Omnumure wuaen K. Jlunanes, X.-b. Jlamapka,
K. broddona, mocmyKuBIIre pa3BUTHIO YBOJIOIIMOHHON TEOPHH.

2) Deonoyuonnas  meopusi Y. /lapsuna. llpencraBpTe  pe3yJbTaTbl  UMEIOIMIUXCS B
UH(POPMALIMOHHOM TPOCTPAHCTBE CBeACHUI 00 »sBomonuoHHOW Teopun Y. JlapBuHa.
HasoBure »skcmepuMmeHTalbHbIE (DaKThI, JEXKallie B OCHOBE TEOPUU DBOJIOINHH, HX
TEeOpeTUIeCcKoe 00BICHEHUE U TPAHUIIBI IPUMEHHUMOCTH.

3) I'enemuxa. 3axonvr Hacnedosamuss 1. Mendens. BwimenuTe TPEANOCHUIKA 3aKOHOB
HACJICIOBAHUS, PACKpOWTE CYThb OJKCIEPUMEHTANbHBIX uccienoBanud . Mengens,
CIICIIAHHBIX UM BBIBOJIOB U WX 3HAYEHUE JJII IOHUMAaHUSI SBOJIOIIMH.

4) Ilaneonmonozuueckue spvi 260moyuu. O4eHb KPaTKO clenaiTe 0030p €CTECTBEHHOHAYYHBIX
MPEJICTaBICHUI 00 SBOJIIOIHMH )KUBBIX OPTaHU3MOB Ha 3eMiie, BBIJCISAS CaMOe CYIIECTBEHHOE
B pa3jMyYHbIe MalIEOHTOJIOTHYECKHE 3pbl (XMMHUYECKHe U (PU3UYECKHE YCIOBHS, KIIIOUEBHIE
W3MECHEHUS PACTCHHM W KUBOTHBIX). 3aIlOJIHUTE TaONHIly, B KOTOPOH MO KaXIO0W W3
MaJCOHTOJIOTUYECKUX D3P OTMedYaeTcss Bpems, (u3nyeckue yCIoBHS Ha  3eMile,
XapaKTEPUCTUKA KUBBIX OPTaHU3MOB.

5) BHUMaTenbHO MpoCHylIaiTe COOOIEHUS TOBapHINel, cPOopMYyIUPyHTe U 3aaliTe BOMPOCHI
o TeMe 3TuX coobmieHuid. [Ipoananu3upyiiTe moxydeHHy0 U3 COOOLIEHUH HHPOPMAIHIO U
COIOCTaBbTE C UMEIOLIEHCS Y Bac — chopMynHpyiiTe KpaTKOe I0MOJTHEHHE.

[IpakTuueckoe 3ansarue 4.

Tema: buocdepa, Hoochepa u nuBmM3anus. CaMoOOpraHu3anus 1 CHHEPreTUKa.

Ilepeuens 3adanuii:

1) Pazsumue skocucmem, ux ocobenHHocmu u uepapxus. JlaiiTe TOHATHS SKOCHCTEMBI,
MOMTYJISIIIAK, KPYrOBOPOTa SHEPTHH, MPHBEIUTE IMPHMEPHl dKocucTeM. Hapucyiite cxemy,
MOKa3BIBAIONIYIO HEPAPXHUIO MATEPUU: OT JIEMEHTAPHBIX YaCTHII 10 Onochepsl.

2) 3akonvl 2xonocuu. PackpoiTe CyTh 3aKOHOB MUHHMMYMa, TOJIEPAHTHOCTH, KOHKYPEHTHOTO
UCKJTIOUEHHUS, OCHOBHOTO 3aKOHa dSKoyoruu. Jlaiite (OpMYyIMPOBKM 3aKOHOB W TPHBEIUTE
pe3ynbTaThl MOMCKAa IPUMEPOB HX MPOSIBICHUS, ONMCAaHHBIX B PA3IMYHBIX HCTOYHUKAX
UHGOPMAIHH.

3) buocghepa: epanuyvt buocgepwi, yuenue B.U. Bepnaockoeo. Yxkaxute (GakToOpbl, 3aJa0lINe
rpaHunbl 6nocdepsl. ChaenaiiTe pUCYHOK, IMOKA3bIBAOIINN pa3sHOOOpasne KU3HH Ha Pa3HbIX
PaCcCTOSIHUAX OT YPOBHS MODSL.



4) Hoocghepa: yuenue B.U. Bepnaockoeo. IlpuBenure cBeneHUs U3 Ouorpaduu  ydeHOro,
packpoiite CyTh MOJIOKEHUN ero yueHus o onochepe u Hoochepe.

5) llonamus  camoopeanusayuu U  cuHepeemuxu. BHHUMATeIbHO HM3y4YUTE€  TPUMEPHI
caMOOpraHu3allid B XUBOW M HexuBoil mpupoze. [Iponabmromaiite BuaeOoPparMeHT WU
dororpaduu, mOKa3bIBAIOUINE SBJICHHE CAaMOOpPraHU3allMd Ha [OBEPXHOCTH Macja.
[To3HaKOMBTECh C TIOHSITHEM CHUHEPIeTHKU. YSICHUTE B3aUMOCBS3bh MPEACTaBICHUN 00
IKOCHCTEeMax, Onocdepe, Hoocdepe ¢ MOHATHEM CaMOOpPTaHU3AIUH.

6) BaumatenpHO mpociyiaiTe cCoOOIIeHHs ToBapuIilel, chOpMYTUPYHTE W 3aJlaliTe BOMPOCHI
o TeMe ITUX coobmieHui. [Ipoananm3upyiTe MOMydeHHYIO U3 COOOMICHUH HHPOPMAIIHIO U
COTIOCTaBbTE C UMEIOIIEHCS Y Bac — chopMyIHpyiiTe KpaTKOe TOMOTHEHHE.

[IpakTrueckoe 3ansaTue S.

Tema: XumMudeckue KOHIEMIUU: 3BOJIONMS XUMUH, COBpeMEHHasi XuMus. EcTecTBeHHOHAyUHBIE

ACIEKThI SKOJIOTHH.

Ilepeuenv 3a0anuii.

Xumuueckue Konyenyuu: 360110YUs XUMUU, COBPEMEHHAST XUMUSL.

1) Deonroyusa  xumuueckux swaumui. W3I0XKUTE WUCTOPUIO PA3BUTHS XHUMHH: B JIpeBHEH
Hatypduiocoduu, B Cpeanue Beka, oxapakrepusyite pabotsl P. boitnsa, A.M. Bytieposa
(cTpyKTypHasi XUMHS), TMOHSTHE SBOJIOLUOHHON XHMHHU, MPEANOCHUIKM CHUCTEeMaTH3alHs
AJIEMEHTOB, CYTh Iepuoanuyeckoro 3akona J1.11. Menneneena.

2) Cospemennviti cunmes. Kamanusz. [lpoananu3upyite poib CHHTE3a B COBPEMEHHOM MHDE,
JlaiiTe IOHATUE U MPUBEAUTE MMPUMEPHI KaTaau3a.

3) Xumuueckuti cocmasé  obonouex  3emau. CXxeMaTHyecKu HU300pa3uTe JUarpammy,
MOKa3bIBAIONIYIO, KAKHUE 3JIEMEHTHI U B KaKUX KOJMUYECTBaX MpeoOiagaroT B 3eMHOI Kope, B
atMocdepe, B I1eJIOM Ha TIJIaHETe.

4) IIpupoonvie 3anacel cvlpvs: HeopeaHuyeckoe, opeanuieckoe cvipbe. KpaTko ONMUIINTE BHUJIBI
CBIPBS, €T0 MPOUCXOKIECHUE, PACCMOTPUTE MTPOOJIEMY HUCTOIICHHUS.

5) Cospemennvie u nepcnekmusHvle Mmamepuanvi. llpuBenure HallleHHbIE BaMHM B
MH(GOPMALIMOHHOM TMPOCTPAHCTBE HMHTEPECHBIE MPUMEPHl COBPEMEHHBIX M MEPCIEKTUBHBIX
MaTepUajIoB U MPOIECCOB, HAIPUMED, MTOTUMEPHI, KHUIKHE KPUCTAIUIBL, TpadeH u T.1.

Ecmecmeennonayunvie acnexmui 5K0102UlL.

1) Inobanvuvie kamacmpogvr u s6omoyus. llpuBenure mnpuMepbl KaTacTpod KOCMHUYECKOTO
Mmaciiraba, MPOUCXOSIIMX HA HalleH IJIaHeTe B TEUEHHE €€ CYLIECTBOBAHUS, MX IPH3HAKH,
JOUIE/IINE /10 HAC. YKAXKHUTE Pa3IHyHble OObSCHEHUS KaTacTpod, KOTOpble MOXKHO HAWTH B
COBPEMEHHOM  HMH(OPMAIIMIOHHOM  IpOCTpaHcTBe. PackpoiiTe MOHATHE HSKOJIOTHYECKOM
KaTacTpo(dsbl.

2) Knumam npowinoco, nacmosawezo u 0yoyweeo. OxapakTepusyiiTe U3MEHEHUs KJIMMara Ha
Halledl IJIaHeTe M MX IOCIEACTBUSA: MEPHUOJ OJIEIEHEHHUs, MATKAW Kiaumar JlpeBHenuiei
muBmiIn3auy. [lpuBenuTe mnpuMepsl W3MEHEHHMs KIMMaTa B MCTOPUM LIMBUIM3ALNU:
CpeIHEeBEeKOBasi BecHa, majoe oisieieHeHue B EBpome. [IpuBenuTe MpOTHO3BI yUYEHBIX Ha
Oynmy1ee.

3) Ilapnukossiii 2¢ppexm. Kucnomuwvie ocaoxku. O3zonosvie Ovipvi. Ha ocHOBe uHpOpManuw,
uMeroIeicss B ceTu VMHTepHeT, M3JI0KUTe MPUYMHBI M TOCIEACTBUS YKa3aHHBIX SBICHUI,
METOBI X MPEIOTBPAIICHHUS, MEPHI TOCYIaPCTBEHHOW TOJIUTHUKH IO OOPHOE C HUMH.

4) IIpobnemvr snepeocoepesicenus. IlpuBenure npuMepbl IEKTPOCTAHIMN, UX JIOCTOMHCTBA U
HEJOCTaTKH, B3HeproodecnedyeHne B Yamyprtuu, ['nazome. [laiiTe moHsATHE M NpPUMEPHI
IbTEPHATUBHBIX HCTOYHUKOB YHEPTUU.

5) BHuMaTenbHO mpociyliaiTe cooOLeHUsT TOBapHILel, cPOopMyTUpyHTe U 3aaifTe BOIPOCHI
10 TeMe 3TUX coobuieHuid. [Ipoananu3upyiTe MoNIydeHHYIO0 U3 COOOLIEHUIH HH(POPMALHIO U
COITOCTaBbTE C UMEIOIIEHCS ¥ Bac — chopMyITupyiTe KpaTKoe JTOTIOTHEHHE.



[IpakTuyeckoe 3ausTue 6.

Tema: BeeneHnas.

Ilepeuensv 3a0anuii:

1) Obwas meopus  omuocumenvHocmu. Pacckaxkure, Kak Bbl TIOHSUIM  TPUHITUT
HKBUBAJIEHTHOCTH, OXapaKkTepu3yiTe InpejcTaBieHUs o mpocTtpaHcTBe U Bpemenu B OTO.
[TpuBenure s3xcnepumenTanbHoe obocHoBanue OTO.

2) ['unomesza bonvwiozo e3pvisa (xpononoeus). llpeseHTylTe pe3yiabTaThl TOUCKA H
cucTeMaTH3anmud  HWHGOPMAIMM  OTHOCHUTEIFHO  COBPEMEHHBIX  €CTeCTBEHHOHAYYHBIX
npeCcTaBIeHU O BO3HMKHOBeHMM Bcenennoil. M300paszute cxeMmy, MOKa3bIBAIOLIYIO
COCTOSTHUE MAaTE€pHH B 3aBUCUMOCTH OT BpeMEHHU ¢ MOMeHTa boJbIoro B3peiBa.

3) Obocnosanue cunomesvr bonvuioeo e3pwisa: 3axon . Xabbna, penuxmosoe usiyyeHue.
[IpencraBbTe pe3yiabTaThl OCMBICIEHUS MHpopManuu o6 ontuueckoM sddekre [lomepa u
OOBSICHUTE Ha €ro OCHOBE CYTh 3aKOHa XaOOma. KpaTko HM3510)KUTE MCTOPHIO OTKPBITHS U
CYILIHOCTb PEJIMKTOBOTO U3TyUECHHUS.

4) IIpoucxodrcoenue xumuyeckux snemenmos 6o Bcenennoi. IlpencraBbTe pe3ysbTaThl MOUCKA U
OCMBICJIEHHUA MH(OpMalMK 00 3IBOJIIOLUU 3BE3[, KOTOpass OOBSCHSET PAacIpOCTPaHEHHOCTh
XMUMHUYECKHX 3JIEMEHTOB BO BceneHHOM.

5) Cmpykmypa meeamupa. llepednciuTe ypOBHM OpraHu3alliM MaTepud B Meramupe.
O06o6ure mpeacraBieHUs O MacmTabax Bo BceleHHONH OT MUKpOMHUpa 0 MEramupa,
UCTIONB3Ysl Pa3JInYHbIC €IUHHIBI M3MEpPeHHs (METp, aCTPOHOMHYECKAs CIMHHIIA, CBETOBOU
TO/, TAPCEK).

6) BuuMarenbHO mpociyliaiite cooOlieHus: ToBapullei, chopMyIupyiTe U 3aaaiTe BONPOCHI
[0 TeMe 3TUX coobuieHuil. [Ipoananu3upyiTe MoNyd4eHHY U3 COOOLIEHUIH HHPOPMALUIO U
COIIOCTaBbTE C UMEIOLIEHCS Y Bac — chOopMyIHpyiTe KpaTKOE TONOJHEHHE.

IIpakTueckoe 3ansTue 7.

Tema: ConHeuHas cucteMa. 3Be3/1bl

Ilepeuens 3a0anuii:

Conneunas cucmema.

1) Cospemennvie npedocmasnenus o npoucxoxcoenuu ConHeunou cucmemvl. KpaTko U3IOXKUTE
pe3yNbTaThl TMOWCKA W CUCTeMaTH3aluk WH(QOpMAMH O THUIIOTe3aX BO3HUKHOBCHHUS
ConHe4yHOU cucTeMBbl, TUTAHET U MaJIbIX Tl CONHEYHON CUCTEMBI.

2) Coanye. Cxematnduecku n3o0pasute crpoeare COMHIIA, 3aMANINTE €r0 XUMHYSCKHUNA COCTaB.

3) IInanemst 3emmuoil epynnei. B paguycax opoutsl 3emun npuBeauTe pacctosaus ot ConHia 10
Mepkypusi, Benepsi, Mapca. Ilepeunciure unx Qusudeckre mnapaMeTpbl, yCIIOBUS Ha
MOBEPXHOCTSAX IJIAHET, CITyTHUKH.

4) Ilnanemoi-eucanmol. B paamycax opOutbl 3emiu mnpuBenure paccrosiuus ot CosHma Ao
IOnmutepa, Carypna, Hentyna, Ypana. [lepeuncnure nx pusndeckue mapaMeTpsl, YCIOBHS Ha
MOBEPXHOCTSAX TUIAHET, CITyTHUKH.

5) Manvie mena Coaneunoti cucmemul. IlpenctaBpre pe3ynbTaThl TMOWCKA M CHCTEMATH3AIlUU
uHpOpMaIK 0 KiIaccupukanuyu Maiabix Tell COTHEYHOUW CUCTEMBI, JATe MOHSITHS CITyTHUKOB
IUIAHET, AacTepOMJIOB, METEOpPUTOB M Jpyrux Majbix Ten CoJIHEYHOW CHCTEMBI.
OxapakTepu3yiTe ux B3auMOJICHCTBUE C 3EMIIEH.

6) BaumaTenpHO mpociyiaiTe cCoOOIIeHHs ToBapuilel, cHOpMYTUPYHTE W 3alaliTe BOMPOCHI
o TeMe 3TUX coobmeHui. [Ipoananm3upyiTe MOTydeHHYIO U3 COOOMICHUH HHPOPMAIIHIO U
COTIOCTaBbTE C UMEIOIIEHCS Y Bac — chopMyIHpyiiTe KpaTKOe TOMOTHEHHE.

38e30ul.

1) Pazmepvl u macca 36e30. llpuBeaure mpuMepsl 3Be3Jl, YKQXKHTE MX pa3Mepbl U Maccy B
cpaBHeHUH ¢ COTHIIEM.

2) Paccmosinue 0o 36e30. [lpuBenure npuMepsl 3B€3/1 U PACCTOSIHUS O HUX B CBETOBBIX T'OJaxX,
COIIOCTAaBbTE BpEeMsl PACHpPOCTPAHECHHUs CBETa OT 3BE3]l CO BPEMEHEM, NPOIIEAIIUM OT
M3BECTHBIX COOBITHIA NICTOPUU YEJIOBEUSCTBA JIO HAIIUX JTHEH.



3) Poorcoenue 36e30. I3n0xKHUTE COBPEMEHHBIE €CTECTBEHHOHAYYHBIE TIPEACTABICHUS O Mpolecce
00pa3zoBaHus 3BE3]I.

4) Xumuueckuti cocmag 36e30. Haliiutre W 3amuImiuTe CrocoObl U Pe3yNbTaThl OMpeeNieHuUs
XUMHYECKOI'0 COCTaBa 3BE3/I.

5) Onepeus 36e30. ChopMynupyiTe BEIBOJ OTHOCUTENHHO MIPUYUHBI CBEUEHUS 3BE3I.

6) Omanwl s6010YUU 36€30 pa3IUUHOU Maccyl. [IpoaHaTU3UPpyTe BpeMs )KH3HU M ITAIbl )KHU3HU
3BE3]] pa3IUIHON MaCCHI.

7) Deoatoyus xumuueckux snemenmos 6o Bcenennou u scuzns 36e30. OObSICHUTE MHOTOOOpa3ne
XUMHUYECKHX 3JIEMEHTOB BO BceneHHOM.

3.5. JlabopaTopHbie padoThI
Y4eOHBIM MJIaHOM HE TIPEyCMOTPEHBI

3.6. Konrposab camocTosiTe 1bHON PadoThI
Y4eOHbIM MJIaHOM HE MPETYyCMOTPEHO

3.7. CamocTosiTesibHasA padoTa CTY/ICHTOB

PexoMenyembie hOpMBI CaMOCTOSATENBHON pabOThI CTYJAEHTOB: 1) oopmileHne KOHCIIEKTa Mpu
MOJIMOTOBKE K MPAKTHMYECKOMY 3aHSATHIO; 2) MOATOTOBKA OKJIaJa K MPAKTHUYECKOMY 3aHSITHIO
(M3yueHne WCTOYHUKOB WH(MOpPMAIMH, BBIJACICHUE TJABHOTO, AaHAJNW3, CHCTEMAaTU3allus,
(hopMyIHpPOBKAa OCHOBHBIX MBICIEH U COOCTBEHHBIX CYXXJE€HUH, 0(hopMIICHHE TEKCTa JOKJIaaa B
paboueii TeTpaau, BEIyYUBAaHUE, MOJATOTOBKA KOMIBIOTEPHOW Mpe3eHTAINH); 3) MOATOTOBKa K
KOHTPOJIbHON pabote (mouck MH(GOpPMANMK B KOHCIEKTE W APYTUX Pa3IMYHBIX HCTOYHHKAX,
KPUTHYECKHUI aHAJIU3 ¥ CUHTE3, BEIyUYHBAHHUE).

4. ®OH/ OLIECHOYHBIX CPEACTB

®dOC BiIO4aEeT OLCHOYHBIC CPCACTBA TCKYLICIO, MPOMCKYTOYHOI'0O U IMOCTUTOTOBOI'O
koHTpotis ([Ipunoxenue 1).

5. IlepeyeHb OCHOBHO M JONOJHUTEIBLHON Y4eOHOM JIUTEPATYPHI,
He00X0AUMOi1 1JI1 0CBOCHUSA TUCHMUILIIMHBI

5.1. OcHoBHas UTEpaTypa
1. I'yceiixanos, M. K. KoHuenmuu coBpeMEHHOTO €CTECTBO3HAHUS ;| YYCOHUK M TPAKTUKYM JIJISt

By30B / M. K. I'yceiixanoB. — 9-e u3n., nepepad. u norn. — Mocksa : M3marensctBo FOpaiir,
2026. — 464 c. — (Bricmee oOpazoBanme). — ISBN 978-5-534-16462-6. — Tekct
eKTpoHHBIH  //  OOpaszoBarenpHas  mmatdpopma  FOpait  [caiir]. —  URL:

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

2. Cupunos, B. B. Konnenuuu coBpeMeHHOro €cTECTBO3HAHUS : y4eOHUK aJsi By3oB / B. B.
Ceupunos, E. 1. Ceupugona ; non penakmueii B. B. CupumoBa. — 4-¢ uza., mepepad. u
non. — Mocksa : U3parensctBo FOpaiit, 2026. — 309 ¢. — (Bricuiee oOpa3zoBanue). — ISBN
978-5-534-18951-3. — Tekct : omektponHbli // OOpaszoBatenbHas mmiargopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/585452 (nara o6pamenus: 21.03.2026).

3. I'yces, JI. A. EcrecTtBeHHOHayuYHas kKapTuHa Mupa : yuyeOHoe mocodue / JI. A. I'yces, E. T'.

BonkoBa, A. C. MacmakoB. — 2-e u3a. — MockBa : MOCKOBCKHMI meJarormyecKkuii
rocynapcTBeHHbld yHuUBepcuteT, 2024. — 224 ¢. — ISBN 978-5-4263-0267-9. — TekcT :
anektpoHHbli // Lludposoii obpazoBatensHbli pecypc PR SMART : [caiitr]. — URL:

https://www.iprbookshop.ru/145675.html (mata oGpamenus: 26.03.2026). — Pexum gocrtyma:
JUIsL aBTOPU3UP. MTOJIb30BATENICH.

4. Conomarun, B. A. VMcTopus u KOHIIENIIUH COBPEMEHHOTO €CTECTBO3HAHMS : YYEOHUK MJIs
By30B / B. A. Comomarun. — 3-e¢ u3n. — Mocksa : [IEP CO, Ai#i Ilu Ap Menua, 2024. —



463 c. — ISBN 5-9292-0035-1. — Texker : snextponHslii // LludpoBoii oOpa3zoBaTenbHbIHI
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/140933.html (mara
obpamienusi: 26.03.2026). — Pexxum octyna: i aBTOPU3HP. MOJIb30BATEICH.

5.2. lonoiHMTEIbLHAS JTUTEPATyPa

1. bopnosckuii, I'. A. ®usznueckrue OCHOBHI €CTECTBO3HAHUS : Y4eOHWK ayisg By3oB / I. A.
bopnosckuii. — 3-e u3g., ucnp. u gon. — Mocksa : U3garensctBo HOpait, 2025. — 226 ¢. —
(Beiciee  oOpazoBanue). — ISBN 978-5-534-05209-1. — Tekct : 531neKTpoHHbIH //
OobpazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/563688 (mata
obpamenus: 21.03.2026).

2. Kanke, B. A. KonHnenmuu coBpeMEHHOTO €CTECTBO3HAHMS : y4eOHUK IJs By30B / B. A.
Kanke, JI. B. Jlykammna. — Mocksa : UznatensctBo FOpaiit, 2026. — 362 c. — (Bricuee
obpaszoBanue). — ISBN 978-5-9916-5051-9. — Tekct : snexTpoHHblil // ObOpa3oBarenbHas
miatgpopma IOpaitt [caiit]. — URL: https://urait.ru/bcode/582575 (mara oOparmieHus:
21.03.2026).

3. Konnenimu coBpeMEHHOTO €CTECTBO3HAHUS : yUeOHUK It By30B / 1o oOmiei pegakuueit C.
A. JlebeneBa. — 4-e uzn., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2026. — 310 c¢. —
(Beiciee  oOpazoBanue). — ISBN 978-5-534-21578-6. — Tekct : 531neKTpoHHbIN //
OobpazoBarenpHast miatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/582650 (mata
obpamenus: 21.03.2026).

4. KoHUeNnuy COBPEMEHHOI'O €CTECTBO3HAHMA : y4eOHMK Ul By30B / moj pepakuueir B. H.
JlaBpuHeHko. — 5-e u3a., nepepad. u non. — MockBa : M3garensctBo lOpaiit, 2026. —
360 c. — (Bwicmiee oOpazoBanne). — ISBN 978-5-534-21242-6. — TekCT : 3JIEKTPOHHBIN //
O6pazoBarenpHas 1iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582599 (mara
obpamenusi: 21.03.2026).

5. 3Bapunoa, P. C. EcrecTBeHHOHay4Hass KapTuHa Mupa. OpraHuzauus M IpOBEJIEHUE
CEMMHAPCKHUX 3aHATUH M CaMOCTOSATENIIHOW pPabOThl CTYAEHTOB : Y4eOHO-METOAMYECKOE
noco6ue / P. C. 3apunosa, A. P. XacanoBa, B. P. MaxyOpaxmanoBa. — HaOepesxubie YenHsl :
HabepexHOoueTHUHCKUIM rocyapcTBEHHBIN megarornyeckuil yuusepcuret, 2016. — 66 c. —
Tekcr : anexkrponusiii / [{udposoit odpazoBarensubliii pecypc [IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/60699.html (nata oOpamenus: 26.03.2026). — Pexum nocryna:
JUTSL aBTOPU3HP. MTOJIb30BATENEH.

6. Kiarun, H. B. CoBpemenHast Hay4yHast KapTuHa Mupa : yuyebHnoe nocodue / H. B. Knsrun. —
Mockaa : Jloroc, YHuBepcurerckas kuura, 2012. — 264 ¢. — ISBN 5-98704-134-1. — Texcr :
anekTpoHHbl // Lludposoii obpazoBatensHbli pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/9108.html (nara oopamenus: 27.03.2026). — Pexxum goctyma: st
aBTOPU3HP. MOJIb30BaTENEH.

6. Ilepevyennb pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«/HTEepHET», NPOdeCCHOHAIBHBIX 023 TaHHBIX U MHPOPMAMOHHBIX
CIPABOYHBIX CHCTEM, HCIIOJIb3yEeMbIX NPHU OCYIECTBJICHNH 00Pa30BaTEJIbHOIO
nmpouecca 1o AMCUUIInHe

6.1. Ilepeuyenb pecypcoB HHGPOPMAUMOHHO-KOMMYHMKAIIMOHHON ceTn «HWHTepHeT,
HEeO0XO0AUMBIX /1JIs1 OCBOCHMS TN CHUTNIIHHBI

1. DieMeHTBI: HAyYHO-TIOMYJIIPHBIN MPOEKT. https://elementy.ru/

2. bonwmias coBetrckas sHImKIONeAns. Online-Bepcus http://bse.sci-lib.com/

3. I[Moptan «OTkpeITOE 00pa3oBanue». EcrecTBeHHOHAay4YHast KapTHHA MUpAa.
https://openedu.ru/course/urfu/MCS/

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



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

6.2. IlepeyeHbr He0OXOAUMBIX NPO(ECCHOHAIBHBIX 0a3 JAaHHBIX M HMH(pOPMALHMOHHBIX
CIIPaBOYHBIX CUCTEM

1. DnexkrponHas Oubanoreunas cucrema «tOpaiit». — URL: https://urait.ru

2. DnexTpoHHO-O0nbMMoTeuHast cucreMa «Jlaub» (pasgen «CereBas yIeKTpoHHas OMOIMOTEKA
negarorndeckux By30B»). — URL: https://e.lanbook.com

DnekTpoHHO-O0nbroTeuHas cucrema «Pykont». — URL: https://lib.rucont.ru/search
MesxBy30BcKas 3iekTpoHHas oubnuoreka. — URL: https://icdlib.nspu.ru/

Hayunas snexkrponnas oudmroreka eLIBRARU.RU — URL: https://www .elibrary.ru/defaultx.asp
Hanmonanwshas anekrponnas 6ubnuoreka. — URL: https://rusneb.ru

[Ipesunentckas oubauorexa umenu b.H. Ensriinna. — URL: https://www.prlib.ru

Polpred.com O630p CMU. — URL: https://polpred.com

PN kW

7. MeToanuyeckue yKa3aHusi M ydeOHO-MeToAuuecKoe odecneveHue AJsi
00y4aIuUXCs M0 OCBOCHHUIO TN CIUILIMHBI

JlucuuiuiiHa — peamu3yercss B COOTBETCTBHM C  yKa3aHHSIMHU «MeToanueckue
PECKOMCHAAIMN I10 OpraHu3alnuunu 06pa3OBaT€JIBHOFO nmponecca mnpu OCBOCHUU IOUCHUILIMHBD?,
pasmemenasiMu B DMNOC yHuBepcuTeTa (€108.ggpi.org).

MeTtoanyeckre peKOMEeHIAUu sl paboThl ¢ HHBaNUAaMu U aunamu ¢ OB3 pa3menieHs
B DMOC ynuBepcurera (€10s.ggpi.org).

8. MarepuajbHO-TeXHHYECKas 0a3a, NporpaMMHoe o0ecredeHue,
Heo0XoauMoe /ISl OCYLeCTBICHHS 00pa30BaTEJIBLHOIO NpoLecca 110
AUCIHHUINJIMHE

VY4eOHblif kKopnyc  , ayautopuu(s) .

B oOpazoBarenbHOM  mpoliecce  MCIOJB3yeTcs  CBOOOJHO  paclpocTpaHseMoe
IporpaMMHO€ 00ecliedeHHe, B TOM YUCJIE OTEYECTBEHHOI'O MPOU3BOACTBA: IKOCUCTEMa SHIEKC,
Mail.ru u np.

[TonHpIl mepeueHb MaTepUaAIbHO-TEXHUYECKOW 0a3bl M MPOrpaMMHOrO 0OecredeHUs
pa3merniensl B OMOC yHuBepcurera (€10s.ggpi.org).

9. PeiiTHHI-IIVIaH OLICHKH YCIIEBAEMOCTH CTYJACHTOB

Konmponvuasa paboma na nexyuu. 3a 5 MMHYT 10 KOHIA KaKAOM JIEKIMU CTyAEHTaM
BbIaeTcsl UCTOK Oymarum 40x60 MM B kieTky. Ha HeM CTyaeHTHl NUIIyT (paMUIUI0 U HOMEp
TpYIIBI, PUCYIOT MaTpuily 3%3 cM, 3amoiHsAoT sdyeiiku mudpamu ot 1 no 9. IlpenonaBarens
3aunThiBaeT 9 yrBepxkaeHuil. Ecnu undopmarus, comeprkamasicsi B yTBEpKISHUH, HEOCTOBEPHA,
CTY/IEHT 3aU€pKHUBAaeT COOTBETCTBYIOLIMM HOMep KpecT—HakpecT. OueHka «5» — 9 mpaBHIbHBIX
OTBETOB, «4» — 8 MpaBWIbHBIX OTBETOB, «3» — 7 MPaBUJIBHBIX OTBETOB, «2» — 6 MPaBUIBHBIX
OTBETOB, «1» —MeHee 6 MPaBIIILHBIX OTBETOB.

CamocmosmenvHas nucbMeHHas paboma Ha npakmudeckom 3anamuu. B KoHIe
MPAKTUYECKOTO 3aHATHA (HE MEHee JBYX pa3 3a CEMECTp) MPOBOAUTCS MUChMEHHBIN ompoc (10-20
MUHYT), MMOKa3bIBAIOIIMI MMOHUMAaHUE CTyJIEHTaMH MaTepHhaja JEeKIWH M MPAaKTUUECKUX 3aHSTHIL.
[Ipu »TOM paspemaercs MOJIB30BATBCS COOCTBEHHOM TETPaAbl0 C KOHCHEKTOM. Pesynbrar
OIICHUBAETCA MO MATHOATEHON mikane. OueHka «5» — 90% mnpaBUIBHBIX OTBETOB, «4» — 70%
NPaBUIBHBIX OTBETOB, «3» — 50% npaBUIBHBIX OTBETOB, «2» — 30% IpaBUIIBHBIX OTBETOB, «1» —
MeHee 30 % npaBUIbHBIX OTBETOB.

Joxknao. Jlokian Ha MNPaKTHUECKOM 3aHATUM OLIEHUBACTCS JABYMS OIICHKAMH TIO
nATHOAJUIHHOM IIKalie: mepBas — 3a coepxaHue u opopmiieHue («5» — PyKOMUCHBIA KOHCIEKT
SICHO CTPYKTYpPUPOBaAH M XOpoiio odopMIIeH B pabouelt TeTpau, «4» — pyKOIUCHBIA KOHCIIEKT
xopoio odopmiieH, «3» — UMeeTcs aKKypaTHbI PYKOMUCHBIM KOHCIEKT, «2» — cJellaH



PYKOIIMCHBIN KOHCTEKT, «1» — TpeacTaBieH TEeKCT B meuyaTHoW (opme); BTopas — 3a dopmy
npeAcTaBiIeHUs WH(POpMaIMK, OTBETHI Ha BOMPOCH! («5» — MMOKJAJ] CACJIaH CBOMMH CJIOBAMH,
JlaHbl BEPHBIE OTBETHI HAa BOIPOCHI, «4» — JTOKJIaJ BBIYYEH, JaHbl OTBETHI HA BOMIPOCHI, «3» —
JOKJIa/] YaCTUYHO BBIyUYE€H, JJAaHBI OTBETHI HA BOMPOCHI, «2» — JOKJIAJl POYUTAH, TaHbI OTBETHI HA
BOMPOCH, «1» — JOKIaJ TPOYHMTAH IO KOHCIEKTY). 3aJaHus CTYyJCHTaM Ha MpPaKTHYECKUe
3aHATHUS PACIPENEISIOTCS TaK, YTOOBI BCE CTYICHTHI UMEIN BO3MOXHOCTh B TEUCHHE CEMECTpa
BBICTYNHTH C JIOKJIAJOM OJMHAKOBOE YHCIIO Pa3.

Paboma na npaxmuueckom 3anssmuu. BricTaBiseTcs OlleHKa Mo NATHOAUTHHOM IIKaJie Ha
MPaKTUYECKOM 3aHATHM HE TOJBKO JOKJIATYMKaM, HO U KaXJAOMy CTyIeHTy: «l» — 3aman 1
Pa3yMHBIH BOIPOC MOKJIAMUYUKY WIJIM CIIEJIAaHO OTOJIHEHHE, «2» — 2 BOMPOCa WIH JIOMOJHCHHSI,
«3» — 3 Bompoca winu AomoiHeHus, «4» — 4 Bompoca WM JOMOJHEHus, «5» — 5 u Ooinee
BOIIPOCOB M JTONIOJIHEHHH.

JIBe kommponvbHble pabombl TPOBOAATCS TOCTE 3aBEPIICHUS JEKIUH U TPAKTHYECKUX
3aHgaTHi. OLIEHUBAIOTCS MO MATHOAILHOM IIIKAJIE.
3auem cTaBUTCS aBTOMAaTUYECKH, €CIIM CPEIHUI Oall CTyJeHTa MO TUCIUIUIMHE HE MEHbIIE 3 U
CTYJICHT UMEET TETPaJb C aKKyPaTHBIMU COOCMEeHHOpYyuHO OOPMIICHHBIMU KOHCTIEKTAMH BCEX
JCKIUH, TMPaKTUYECKUX 3aHATHUH W 3aJaHUid AN CaMOCTOATEIbHOW paboThl. CTyAeHTHI,
HaOpaBIIMEe HEJOCTATOYHOE KOJUYECTBO OaIOB, JIOJDKHBI HAMHCATh KOHTPOJIbHBIC PAaOOTHI.
MakcuManbHOE KOJMMYECTBO OayioB 3a OJHY KOHTPONbHYHO — 5. HeoOXoauMo BBIYYUTH U
MHUCBMEHHO PACKPBITh CYTh MEPEUNCICHHBIX TIOHATHI (1aTh OmMpeeseHue, CeaTh aKKypaTHBIN
PHUCYHOK C MOSICHEHUSIMU, HAMMUCATh HEOOXOUMbIE (DOPMYJIIBI).



JIuceT perucrtpaunu u3MeHeHU U qonoJaHenui Kk PILJ]
(puxcupyroTcss H3MEHEHUS U JOMIOJHEHH NIepe]] HayajJoM y4yeOHOro roja,
MpU HEOOXOIMMOCTH BHECCHHSI I3MCHEHHUI HA CIIEAYIOIINI ro —

odopmIIIeTCS HOBBIN JTUCT U3MEHEHU )

Ne Coneprxkanue U3MEHEHUs Hara, Homep Hara, Homep
ILII. IPOTOKOJIA MIPOTOKOJIA
3aceaHus 3acelaHus COBETa
Kadeapsl. dakynpTeTa.
[Toanuce [Tonnuce nexana
3aBEAYIONIETO dakynpTeTa
kadeapoi
1.
2.
3.
4.
5.




[Tpunoxenue 1

®OH/I OHNEHOYHbLIX CPEJACTB 11O JTUCHUIIVIMHE
ECTECTBEHHOHAYYHAS KAPTUHA MUPA

1. ®oHJ OLIEHOYHBIX CPEICTB AJIA TEKYILero KOHTPOJIA yCIeBAeMOCTH,
NMPOMEKYTOYHOM ATTECTAUMH M MOCTUTOrOBOr0 KOHTPOJIS M0 JUCHUILIUHE

1.1. Hactosammuiit ®@onpn ouenounsix cpeacts (POC) mo mucnumiuHe «EcTrecTBEeHHOHay4Has
KapTHHA MUpPa» SBJSIETCS HEOThEMJIEMBIM NPHIOKEHUEM K paboueill mporpamme AUCHUILUIMHBI
«EcrecTtBenHoHayuHas kaptuHa mupa» (PIIJ]). Ha nanneiii ®OC pacnpocTpaHstoTcs Bce
PEKBU3UTHI YTBEPKACHUS, NpecTaBieHHble B PII/] mo nanHo#i nucuumimnxe.

1.2. OueHuBanue BceX BUAOB KOHTPOJIS (TEKyIIEro, IPOMEXYTOUYHOIO, IOCTUTOIOBOIO)
OCYILECTBIIICTCS 110 5-TU OaNIbHOM ILIKaJIe.

1.3. Pe3ynbTaThl OLlEHUBAHUS TEKYIIETO KOHTPOJISL YUUTHIBAIOTCS B PEUTHHTE.

2. [lepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHMs N0 IMCUHUILINHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMU HHANKATOPAMM JTOCTHKEHHUS KOMIIeTEeHIN i

Kox kommerenrimu | YK-1

dopMynrpoBKa Croco0GeH OCYIIECTBIATh TMOUCK, KPUTHYECKUW aHalu3 U CHUHTE3

KOMITETCHITH uHpOpMaIK, TPUMEHATh CHUCTEMHBIM TOAXOA Uil  pelIeHUs
MOCTaBJIEHHBIX 3a/1a4

Nunukarop NYK-1.1. JleMoHcTpupyeT 3HaHHE OCOOEHHOCTEH CHCTEMHOTO U

JIOCTHOKCHHS KPUTHUYECKOTO MBIIIUICHHUS, apTyMEHTHPOBAHHO (POPMUPYET COOCTBEHHOE

KOMIIETEHIINHI CYXJICHUE U OLIEHKY UH(OpMAINH, TPUHUMAET 00OCHOBAHHOE PEIICHHE.

NYK-1.2. [Ipumensier norudeckue HOpMbl U MPOIEAYPHI, CITIOCOOCH K
pediieKCMM MO TMOBOXY COOCTBEHHONM W UYKOW MBICIHTEILHOM
JIEATENBHOCTH.

NVYK-1.3. AHanu3upyer UCTOYHUKU UHPOPMAIMK C LENbIO BbISIBICHUS
HUX MPOTUBOPEUUI U TTIOUCKA JIOCTOBEPHBIX CYXKJICHUM.

3. Coaep:xaHue OLEHOYHBIX CPEACTB TEKYIIEro KOHTPOJISI U
KpHUTEPHUHU UX OLICHUBAHMSA

3.1. Texyumii KOHTpOJIb OCYLIECTBISETCA MpernoAaBaresieM IUCHUIUIMHBL NPU HPOBEIECHUH
3aHATHH B cienyomux ¢opMmax: KOHTpPOJbHas paboTa Ha JIEKIHHA, CaMOCTOSTEIbHAs
NUCbMEHHas paboTa Ha MPAKTUYECKOM 3aHATHM, JOKJaJa, padoTa Ha MPAKTHUYECKOM 3aHSATHH,
KOHTpOJIbHas paboTa.

3.2. ®opMbl TEKYIIET0 KOHTPOJIS U KPUTEPUU UX OLIEHUBAHMSL.

®opma koHTpoJst 1 — KonTponbHas paboTa Ha JeKIUH
TunoBast KOHTpoJIbHAs pabOTa Ha JIEKLUU

[IpoBepsieMble KOMIETEHUMHW W WHIAUKATOPBI JocTikeHus komnereHuuid: YK-1: UYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms BeInonHEHUs 3a1aHN: 5 MUHYT

Kpurtepun onenuBanus: 3a 5 MUHYT A0 KOHIA KaKJOW JIEKIMU CTYIAEHTaM BbLIAETCS JIMCTOK
Ooymaru 40%60 MM B kierky. Ha HeM cTyaeHTHl mMIIyT (aMUIMIO U HOMEp IPYMIIbI, PUCYIOT
Matpuiy 3%3 cM, 3amoiHAIT s4eliku mudpamu ot 1 mo 9. IlpemonmaBatens 3aunThiBaeT 9
YTBEp)KACHUH M3 4YHMClIa MpPUBENCHHbIX Hmxke. Ecaum wuHpopmanus, cojepxamasics B
YTBEPKACHUU, HEAOCTOBEPHA, CTYAECHT 3aU€pPKUBAET COOTBETCTBYIOIIMN HOMEP KPECT—HAKPECT.



Onenka «5» — 9 npaBWIBHBIX OTBETOB, «4» — 8 NPaBWIBHBIX OTBETOB, «3» — 7 MIPaBUIIBHBIX
OTBETOB, «2» — 6 MPaBWIIBHBIX OTBETOB, «1» — MeHee 6 MpaBWIbHBIX OTBETOB.

Tunoevie opmynuposku ymeeprcoeHuit K KOHmpoavHou pavome na nexyuu 1: 1. Vctopus
SBJISIETCS €CTECTBEHHOW HayKoi. 2. dunocodusi — rymaHuTapHasi Hayka. 3. XUMUsI — €CTeCTBEHHAs
Hayka. 4. BriepBblie knaccudukaiys Hayk BeimosHeHa B 20 Beke. 5. Paznenenune BHyTpy HaAyKd — 3TO
uHTerpanus Hayk. 6. O0bequHeHne HayK HasbiBaeTca auddepenimanuei. 7. EcrectBeHHOHay4HOE
MBIIJICHHE OMUpaeTcs Ha (HaKThl, JIOTUKY M JO0Ka3aTenbcTBO. 8. HaywHblii MeTon mO3HaHUS
INPUMEHSETCS TOJIBKO B €CTECTBEHHBIX HayKax. 9. MaremaTnka — S3bIK TOJIBKO €CTECTBEHHbBIX HayK.
10. S3pIk MaTeMaTUKK MPUMEHSAETCS B TyMaHUTapHbIX Haykax. 11. IIpu moBeIeHnn TemMnepaTypsl
CKOPOCTb MOJIEKYJI YMeHblLIaeTcs. 12. BemecTBo cOCTOUT U3 HEMOJABUKHBIX aTOMOB. 13. AToM
BOjlopojia jerde aroma xene3a. 14. OCHOBHBIM METOJIOM HCCIEIOBaHUS B AHTHUYHON Hayke
ObuT0 HaOmomeHue. 15. Apuctorens orcramBayn uaeu atomm3ma. 16. Xumuku 18-19 BekoB
ONPOBEPIUIM TUNOTE3Y aToMHu3Ma. 17. ATOMBI cOCTOSAT U3 MOeKy. 18. MoJeKyibl coCTOAT U3
aToMOB. 19. BpoyHOBCKOE IBM)KEHUE TIOATBEPKAAET TUIIOTE3Y aTOMU3MA.

Tunogvie opmynuposku ymeepicoeHuil K KOHMPOIAbHbLIM padomam Ha JAeKyusax 2-3:
1. DOnexkTpoH TsKEnee aromMa BOJAOPOJA. 2. DNEKTPOH HMMEET OTPULATENbHBIM 3apsia. 3.
PenTtrenoBckue Jiydu — 3TO 3J€KTPOHBL. 4. SIBjeHne MHTEphEepeHInd MOATBEPKAAET BOTHOBON
XxapakTep cBeTa. 5. Anbda-yactuipl Jerde Oera-yactun. 6. [amMma-uzinydyeHue — 9TO
3JIEKTPOMarHuTHeIe BOJIHBI. 7. OCHOBHas Macca aToMa COCpeloTo4YeHa B 3jeKTpoHax. 8. [lnuHa
BOJIHBI PEHTICHOBCKHMX Jy4dei Ooiblie, yeM y BHIAMMOro cBeTa. 9. B meramnax umerorcs
cBOOOHBIE 3MEeKTPOHBL. 10. 3aKOHBI KJIACCMUECKOM MEXaHMKH TOYHO ONMCHIBAIOT IMOBEJCHHE
anekTpoHa B arome. 11. CBeToBble KBaHTHI Ha3bIBAIOTCS (OTOHAMHU. 12. ATOMHBIE CHEKTPHI
npeacTaBisitoT coboi cepum ymamA. 13. [Toctpoennas PesepdopmoM minaneTapHas Monemb
00BSICHAET YCTOMYMBOCTh aToMa. 14. DeKTpoHaM MPHUCYIU HE TOJIBKO KOPIYCKYJISIpHbIE, HO U
BOJIHOBBIE CBOMCTBa. 15. DHeprust aJeKTpoHa B aToMe€ MOXKET NPUHUMATh JHOObIE 3HAYEHUS.
16. U3nydyenne W MOIJIOIIEHUE CBETA aTOMOM IPOUCXOAUT MPU €ro MepexoAe U3 OJHOIrO
CTAIlMOHAPHOTO COCTOSIHUA B Apyroe. 17. B m060if MOMEHT BpeMEHH MOKHO TOYHO OMpPEAeIUTh
KOOPJIMHATY U HMMITYJIbC 3JEeKTpoHa. 18. 3aKOHBI KBAaHTOBOW (PM3UKH OMMCHIBAIOT IOBEICHHE
JJIEKTPOHOB B aTOME.

Tunoevie hopmynupoexu ymeepicoenuii K KOHmpoavHou paoome na aexuyuu 4: 1. Hyxnonsr —
9TO HEUTPOHBI W AMEKTPOHBI. 2. Macca HelfiTpoHa B [Ba pasza OoJjblie Maccel mpotoHa. 3. [Ipu
CIIMSTHUU JIETKUX si7iep 3Heprus Boiaensercs. 4. Ilpu pacnane TsoKensIX siiep SHEPIus MOVIOIAeTCsl.
5. B sinepHOM peakTope UCHoib3yeTcs yIpapisieMas LienHas siiepHasi peakuus. 6. B aromnoit 6ombe
UCTIONIB3YETCs yrpaBiisieMas LernHas sinepHas peakuus. 7. [IpoToH mMmeer oTpuIaTeNnbHBIA 3aps.
8. Heiitpon wnmeer oTpuuaTenbHbll 3apsa. 9. Anbga-yactuia — 310 anekTpoH. 10. Mzoroms
OTJIMYAIOTCS YUCIOM HEUTpoHOB. 11. M30TOMBI OTHMuatoTcst yrcioM npoToHoB. 12. [Iponukarorias
CHOCOOHOCTh OeTa-M3TydeHUs BhIIIE, 9YeM y TaMMa-m3inydeHus. 13. TepMosiiepHbIii CHHTE3 IITMPOKO
NPUMEHSETCS B ATOMHBIX IEKTPOCTAHLIUSAX.

Tunogvie opmynupoeku ymeepicoenuii K KOHmMpPOIbHOU padome Ha aexkyuu 5: 1.
OnHOMMEHHBIE  TIONIOCA ~ MArHUTOB  OTTAJKHMBAIOTCA  Onarojaps  I'paBUTAIIMOHHOMY
B3aumojeicTeuio. 2. JlyHa  gBmwkercs 1o opOouTte  Onaromapsi  dJIEKTPOMArHUTHOMY
B3anMoeicTBHIO. 3. HyKJIOHBI B sijpe MPUTATHBAIOTCS O1aroaapsi CUJIbHOMY B3aUMOJICHCTBHUIO.
4. Jlo3a paiMOaKTHBHOTO W3IYyYCHHS M3MeEpseTCs B KWiorpammax. S. Tspkenble seMeHTapHbIe
YacTUIBl  Ha3pIBalOTCS  anpoHamu. 6. YacTumpl, oOpa3yromme BemEeCTBO, Ha3bIBAIOT
tdepmuonamu. 7. BzaumoneiictBue obecreunBaeTcs 6030Hamu. 8. @oToH 00namaeT maccoil u
3apsAaoM. 9. AIpOHBI COCTOST U3 KBapKOB.

Tunogvie ¢hopmynuposku ymeeprcoenuil K KOHMPOAbHOU pabome Ha aexkyuu 6: 1.B
EBKIINIOBOM TeOMETpUM CyMMa YIUVIOB TpeyrosibHMKa paBHa 360°. 2. Akcuomsl EBKnIHMmoBoi
TE€OMETPHHM JIOTHYECKH CIEAYIOT OJHA U3 ApYrou. 3. B 0CHOBE KIaCCMUECKMX MPEICTABICHUN O
npocTpaHcTBe JeKUT EBkinupoBa reomerpus. 4. Tpu 3akoHa HbproToHa nexaT B OCHOBE
KJlaccuueckod MexaHuku. 5. C TOUKM 3peHHs] KIACCHYECKHX IpeACTaBIEHUN MPOCTPAHCTBO



yeTbIpexMepHo. 6. C TOUKU 3peHus KJIaCCUYECKHUX MPEICTaBICHUNA BpeMsi OIHOMEpHO. 7. Bpems
usMmepsercs B Merpax. 8. IlyTs usmepsiercs B cekyHaax. 9. CKopocTs Tena 3aBUCHT OT BBIOOpa
cuctembl orcuera. 10. Kimaccuueckue npeactaBieHus 0 NPOCTPAHCTBE U BPEMEHU CIPABEIUBbI
TOJIBKO TPU CKOpOoCcTH cBera. 11. YyeHble nOKa3anu CyIECTBOBaHUE CBETOHOCHOTO 3(upa.
12. OmbiT MaiikenbcoHa ompoBepr THIOTE3Y ddupa.

Tunoevie hopmynupoexu ymeeprcoeHuii K KOHmpoavhou pavome na aexuyuu 7: 1. CKOpocTh
CBEeTa 3aBUCHT OT BbIOOpa cHCTeMbl oTcueTa. 2. PensTuBHCTCKHE sBICHUS HAOIIONAIOTCS TPH
CKOpOCTH, OJIM3KOM K CKOpocTu cBeTa. 3. B crienmanbHON TeOpUM OTHOCUTENBHOCTH MPOCTPAHCTBO
U BpeMsi He3aBUCHUMBI Jpyr oT npyra. 4. Ckopoctb cBera cocrapisier 300 m/c. 5. Cer — 31O
AJIEKTPOMAarHuTHas BOJHA. 6. PensTuBHUCTCKAs Teopusi paccMaTpUBaeT Tela, ABHXKYIIHMECS ObICTpee
ceera. 7. B CTO coObITHsSI OHOBPEMEHHBIE B OJJHOM CHUCTEME OTCYeTa, OJJHOBPEMEHHBI B JIFOOOM
npyroit. 8. A. DiHmTeH cpopmynupoBan yerelpe mnoctyinata CTO. 9. Ontuueckuil s¢dext
Jlomnepa sBIseTCsI CIeICTBUEM PENIITUBUCTCKOTO 3aMEeIJICHUs] BpEMEHHU.

Tunoevie Gopmynupoeku ymeeprcoeHuil K KOHmpoavHou padome na aekyuu 8: 1.CTO
U3ydaeT SBJIEHMsS B yclnoBusAX rpasurauuu. 2. [Inanersi Bokpyr ConHuma ABWXKYTCS IO
okpyxHocTsAM. 3. [Inaners! Bokpyr CoiHIa ABHKYTCS O SJUIMIITUYECKUM TpaeKkTopusM. 4. Uem
naneiie rwiaHeta oT CosHIa, TeM MEHbIIE NMepuojl ee odpalieHust BOKpYr Hero. 5. MHepTHas u
rpaBUTAllMOHHAsT MAacchl Tela paBHbl Apyr apyry. 6.B ocHoBe OTO nexutr npuHLHUI
SKBUBAJICHTHOCTH. 7. YacToTa cBeTa, BOCIPUHUMAaeMas IPUEMHUKOM, 3aBUCUT OT CKOPOCTH
uctounnka. 8. B o00miell Teopuum OTHOCHUTETBLHOCTH TEOMETpHs TpocTpaHcTBa EBkimmosa.
9. CymiecTBOBaHNE YEPHBIX ABIP U I'PaBUTAMOHHBIX JIHH3 cienyer u3z OTO.

®opma koHTpOJIs1 2 — CaMocTOsTeNTbHAs MMChbMEHHAsE padoTa Ha MPAKTUYECKOM 3aHIATHU
Tunosasi caMmocTosTeIbHAsI MUCbMEHHAsl pa00Ta Ha MPAKTUUECKOM 3aHATUU

[IpoBepsieMble KOMIETEHIUM W WHIAUKATOPbl JocTHxkeHus kommerteHuuit: YK-1: MYK-1.1.,
NVYK-1.2., UYK-1.3.

Bpewms Beimonnenus 3aganuii: 10-20 MuHyT

Kputepun oueHnBaHusA: B KOHIIE INPAKTHYECKOrO 3aHATUS (HE MEHEE JABYX pa3 3a CEMECT))
npoBoAuTcs nuchbMeHHbIH omnpoc (10-20 MHHYT), NOKa3bIBalOIIMA NMOHWMaHUE CTYACHTaMU
MaTepuana JEKUMH M IpakTU4ecKux 3aHATud. [Ipm 3TOM paspemaercs mOJIb30BaThCs
COOCTBEHHOM TETPajpl0 C KOHCHEKTOM. Pe3ynbTaT OLEHMBAeTCS MO MATHOAJUIBHOW IIKaje.
Onenka «5» — 90% mnpaBUIBHBIX OTBETOB, «4» — 70% mnpaBuiIbHBIX OTBETOB, «3» — 50%
NpaBUJIBHBIX OTBETOB, «2» — 30% mnpaBUIbHBIX OTBETOB, «1» — meHee 30 % npaBUIBHBIX
OTBETOB.

Tunosasa camocmoamenvras nucoemennan paboma 1

1. [IpuBeaute 5 npumepoB AudepeHnranum HaykK.

2. [IpuBenute 5 mpuMepoOB UHTErPAIIUU HAYK.

3. YKkaxxuTe 0COOEHHOCTH €CTECTBEHHOHAYYHOT'O MBIIIIJICHHUSI.

4. PackpoiiTe B3auMOCBSI3b IOHIATUN «TUIIOTE3a» U «TEOPUSI».

5. YKaxXuTe OTIN4YUs METO/I0B «HAOIIOAEHUE» U «IKCIIEPUMEHTY.

6. [IpuBenure 7 NpUMEPOB NPOCTHIX BEILECTB U 7 MPUMEPOB XUMUYECKUX COEIUHEHUN.

Tunoeasn camocmoamenvruana nucbMeHHaa pavoma 2

1. Kakue onbIThI 10Ka3bIBAIOT CYIIECTBOBAHHUE JIEKTPOHOB B OKPY’KAOIMX HAC Tesax?
2. Yto Takoe non? IlpuBenure npumepsl.

3. Kakumu cBoiicTBaMu 001a/1aeT MEKTPOH?

4. Ilouemy JpeBHsis ['perust cuntaeTcst poaAnHON HayKn?

5. Kakue MeToap! ucciaeaoBaHus IPUPOABI UCIIOIB30BATUCH HAaTypduiiocodamu?

6. KakoBbl OCHOBHBIE YEPThI €CTECTBEHHOHAYYHBIX B3TJISI0B APUCTOTENS?



®opma koHuTpoas 3 — Jloxnan
Tumnoson nokian

[IpoBepsieMble KOMIETEHUMH W WHAUKATOPBI JocTikeHus komnereHuuid: YK-1: UYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms Beinonnenus 3aganuii: 5-10 MunyT

Kputepuu oneHMBaHus: JOKJIaJ HAa MPAKTUYECKOM 3aHSATHUH OLEHMBAETCS ABYMS OLIEHKAMHU IO
nATHOAUTHHOM IITKAJIE:

nepBas — 3a cojiepykaHue 1 opopmiieHHe («5» — PyKOUCHBIA KOHCIIEKT SICHO CTPYKTYPHPOBAH U
xopo1o odpopMiieH B pabouelt TeTpaau, «4» — pyKOIUMCHBIA KOHCIIEKT XOpoLIo opopMIiIeH, «3» —
UMEETCSl aKKYpaTHBIM pPYKONHUCHBIA KOHCHEKT, «2» — CAelaH PYKONMMCHBIA KOHCHEKT, «1» —
MIpe/ICTaBJIeH TEKCT B Me4aTHON dopme);

BTOpas — 3a (opMy mpejacTaBieHUus] HHPOPMALIMU, OTBETHI Ha BOIPOCHI («5» — IOKNIAJ ClelaH
CBOWMH CIIOBaMH, JAaHBI BEpHBIE OTBETHI Ha BOMPOCHI, «4» — JOKJIAJ BBIYYCH, JaHBI OTBETHI Ha
BOIIPOCHI, «3» — MOKJIAJ YaCTUYHO BBIYYEH, JaHbl OTBETHI HA BOMPOCHI, «2» — JIOKJIAJ] MPOYUTAH,
JIAHBI OTBETHI Ha BOTIPOCHI, «1» — OKIIa MPOYUTAH IO KOHCTIEKTY).

3amaHus CTYJCHTAM Ha NPAKTUYECKHUE 3aHATHUS PACHPENEINSIOTCS TaK, 4TOObl BCE CTYAEHTHI
MMEIT BO3MOXKHOCTD B TEUEHHE CEMECTPA BBICTYIIHUTH C JOKJIAJOM OJAHMHAKOBOE YHCIIO Pas.

Tunoevie memvt 00K1a006: TeMbl (HOPMYIUPYIOTCS COIVIACHO COJAEPHKAHUIO IMPAKTUUECKUX
3aHsaTuil (nm. 3.4. paboueil mporpammsbl), Hampumep: «HauanabHbIH 3Tam pa3BUTHUS AHTUYHOU
HaykH (I TbIC. 10 H.3.)», «3aKOHBI IKOJOTUH, IPUMEPBI UX IIPOSBIEHUSA) U T.J.

dopma koHTPOJIs1 4 — PaboTa Ha TPAKTUYECKOM 3aHATHH
TunoBoe coaepkanue padoThl HA MPAKTUIECKOM 3aHATUU

[IpoBepsieMble KOMIETEHLIMM W WHIAUKATOPBI JocTkeHus komnereHuumid: YK-1: UYK-1.1.,
NYK-1.2., UVK-1.3.

Bperl BBIINTOJIHECHUA Ba)IaHI/Ifll B TCYCHHUC MPAKTHYCCKOI'O 3aHATUA

Kputepun oneHMBaHUS: BBICTABIAETCS OICHKA MO MATHOAIBHOM INKale Ha MPaKTHYECKOM
3aHATUHU HE TOJIBKO JOKJIaa4dUMKaM, HO U Ka)KILOMy CTYJIGHTyI «1» — 3aJaH 1 paSYMHI)II\/JI BOHpOC
JOKJIaTUUKY WJIH CIIETaHO JOMOIHEHHE, «2» — 2 BOIIPOCa I JOTOIHEHHUS, «3» — 3 Bompoca Hiu
JOTIONTHEHUs, «4» — 4 BOIIpOCca WU JOTIOJIHEHHS, «5» — 5 1 60Jiee BOIIPOCOB U JTOTIOTHEHHUH.

Tunosoe 3a0anue  cmyodewmam:  BHHUMATEIbHO  BBICAyLIaThb  JOKJIAJ ~ CTYJEHTA,
POAHAIN3UPOBATh YCIBIIIAHHYI0 M U3YYEHHYIO JIoMa MH(pOpMallio, MOArOTOBUTH U 3a/1aTh
BOIIPOC, CJIEJIaTh JIOTIOJIHEHHE K COOOIIEHHIO.

Tunogvle cmyoenueckue 60npocsl: Kakie METObI TIO3HAHUS NIPe00IIafaii Ha Ha4albHOM JTare
pa3BUTHUS aHTUYHOW Hayku? IIpuBennTe npuMepbl MPOSABIEHUS OCHOBHOIO 3aKOHA YKOJIOTHH ...
U T.JI.

®opma koHTpOJs 5 — KonTponsHas pabota
TumoBas KOHTpoJIbHAs paboTa

[IpoBepsieMble KOMNETEHUMW W WHIAUKATOPBI JocTikeHus komnereHuuid: YK-1: UYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms BeinonHeHus 3aaanuii: 45 MUHYT

Kpurepun ouenuBanus: «1» — 20% mnpaBuiabHbBIX OTBETOB, «2» — 30% mnpaBUIbHBIX OTBETOB,
«3» — 50% mnpoueHToB MpaBUIIBHBIX OTBETOB, «4» — 70% mNpaBUIIBHBIX OTBETOB, «5» — 90%
IPABUJIbHBIX OTBETOB.



Tunoeasa konmponvuaa paboma 1

1. YcraHOBHTE COOTBETCTBHE MEX]y NEPEYUCICHHBIMH TEOPUSAMHU U OOOCHOBBIBAIOIIMMHU HX
(dakTamu, SKCTIIEpUMEHTaMH, Pe3yJIbTaTaMU HaOIr0AeHUH.

Teopus Ne O6ocHOBaHHE
Knaccuueckas 1. VckpuBiieHue Jiyda cBeTa BOJU3KM MACCUBHBIX TEIT.
MeXaHHKa 2. PaBEHCTBO CKOPOCTH CBETA B PA3HBIX HHEPIHMATBHBIX CHCTEMAX
CrienmanbHas TeOpHs oTcyeTa.
OTHOCHUTEIILHOCTH 3. JIMMHHOBOJIHOBOE CMEIIICHUE B CIIEKTPaX yJJAJICHHBIX TATAKTHK,
O6mas Teopust HabroaeMbIX Ha 3emMiie.
OTHOCHTEJIBLHOCTH 4. Muddyswust.
Teopus Bopa aroma 5. OcobGeHHOCTH JBIDKEHHUS ITaHeT.
BOJ0pOJIA 6. UepHble IBIPHI.
MounexynspHo- 7. BpOyHOBCKOE ABUKEHHUE.
KHHETHYECKAs TEOPHUSI 8. 3aBUCHMOCTh BpeMEHH KU3HU IEMEHTAPHBIX YaCTHIT OT UX CKOPOCTH.
9. I'paBUTAIIOHHEIC JTUH3HIL.
10. JImHEHIaTHINA CIIEKTP aTOMa BOJOPOAA.
11. OcoOeHHOCTH IBIKEHUS TEJ CO CKOPOCTSIMH MHOTO MEHBITIE
CKOPOCTH CBETA.

2. YCTaHOBI/ITC COOTBETCTBHUC Me>1<z[y HCpe‘-II/ICJ'IeHHI)IMI/I O6J'I8,CT$IMI/I 3HAHUSA U CO3JaHHBIMHU
JFOIbMH 00BEKTAMH, B KOTOPBIX MPUMEHSIOTCS WIIM MCCIEAYIOTCS SBJICHUS, OTHOCSIIUECS K
JTAHHOM 00J1aCTH 3HAHUA.

O0J1acTh 3HAHUA Ne Co3nanHblii 00beKT

Pu3MKa 3JIEMEHTAPHBIX YaCTHI] 1. /JIBurarenb BHYTPEHHETO CTOPAHMUS.
Pu3uKa aTOMHOTO sJIpa 2. bonpmioit AnpoHHBIN KoJUTaiaep.
DNIEKTpOIMHAMHUKA 3. Teneckxon Xa00u1.
4
5

Actpodusuka . Bomoponnast 6omoOa.
TepMo JUHaAMHKa FeHepaTop INEPEMEHHOTO TOKA.

3. YcTaHOBUTE COOTBETCTBHE MEXJIy IEPEYUCICHHBIMH OO0JacTSIMM 3HAaHUS M YUYEHBIMU,
OKa3aBIIMMU 3HAUUTENbHOE BIMSHUE HAa Pa3BUTHE JaHHBIX 00JIacTei.

O0JacTh 3HAHUSA Ne Yuenblii

MoneKyIsIpHO-KIMHETAYECKAs TCOPHST 1. I'. Tanuneit. 9. JI)x. Makcsen.
DNEKTPOHHAS TEOPHsI BEIIECTBA 2. M. ®apaneit. 10. Y. HeroToH.
KBanrtoBas ¢usuka 3. H. bop. 11. P. boiins.
®Du3MKa aTOMHOTO SIpa 4. 1. Mennernees. 12. 3. Pesepdop.
CrienipalibHasi TEOpYsl OTHOCHTEITBHOCTH 5. X. JlopeHu. 13. A. DHUHIITENH.
OO6I11ast TEOPHUSI OTHOCHUTEILHOCTH 6. M. Kropu. 14. A. JlaByassbe.
DJIeKTPOAMHAMUKA 7.T. Om. 15. M.B. JIomoHoCOB.
Knaccudeckast MexaHuka 8. . Ilpenunrep. 16. III. Kyon.

4. YcTaHOBUTE COOTBETCTBHE MCXKAY TCOPHUAMU U U3YyUaCMbIMU B HUX SABJICHUSAMMH.

OobsacTh 3HAHUSA Ne SIBnenne

CriennanbHast TeOpHsi OTHOCUTEIIBHOCTH 1. 'paBuTanmus.

O611as Teopusi OTHOCUTEIBEHOCTH 2. Onrtnueckuii a¢ ekt Jomnepa.
DIIeKTpOIMHAMHUKA 3. PagnoakTHBHOCTD.

Kiaccuueckas MEXaHUKa 4. DnexTpoMarHuTHas HHAYKIIHS.

Mo JIEKYJIAPHO-KUHETUYECKAs] TEOPUs 5. I/I3J'IyquI/Ie U IIOTJIOIICHUE CBETA aTOMaMH.
KBanroBas pusnka 6. Pacmmmpenue Ten mpu HarpeBaHUH.
DU3MKA ATOMHOTO S1pa 7. CB0oOOHOE NajIeHuE Tela.




5. Ykaxurte, K KaKOH I'pyIIie IBJICHUNA OTHOCSATCS IIPUHLIUIIBI U 3aKOHBI.

SIBaeHnsn

Ne

IIpHHIUIIBI ¥ 3AKOHBI

MexaHuueckue ABJICHUS

TenioBbie sIBIIEHUS

BHGKTpOMaF HUTHBIC SABJICHUSA

KBaHTOBBIC SIBIICHUS

SIBneHus AACpHON QU3HKU

. 3axoHn Kymnona.

. IIpunnun otHocuTenbHOCTY 1 anues.
. Iloctynate! bopa.

. 3aKOH COXPaHCHHSI SHEPTHH.

. 3aKOH AJIEKTPOMAarHUTHON HHIYKIIUH.
. 3aKOH paJuOaKTHBHOTO pacmaja.

. 3axoH Oma.

. [lepBoe Ha4ano TEPMOIAVHAMUKH.

. 3akons! Kennepa.

10. 3axon BcemupHOro TAroreHus.

11. 3axons! HeroToHa.

12. TTocTynarsl cOeUaTLHON TEOPHUH OTHOCHTENIHHOCTH.

O 00 31O\ LN AW —

6. YcTaHOBHTE COOTBETCTBUC MCKAY BUAAMH MATCPUH U UX XaPAKTCPUCTUKAMU.

Matepust Ne CB0IiCcTB0O, XapaAKTEPUCTHKA
BemectBo 1. I'paBUTaLIMOHHOE. 4. DNeKTpOMarHUTHOE.
[Tone 2. Teepnoe. 5. T'azoo0pasHoe.

3. Kuzkoe. 6. I1nazmeHnHoe.

7. YcTaHOBUTE COOTBETCTBHE MECXKAY KapTHHaMKU MHUpa XU 3aKOHaMU.

KapTuna mupa Ne 3aKoHbI
1. Yetnipe ypaBHeHus Makcseia.
Mexanuueckas 2. 3akoH BceMUpHOro TATOTEHHMS.
3. 3aKOH AEKTPOMArHUTHOW MHIYKIIUH.
DIeKTPOIMHAMUHEECKAs] 4. Tpu 3axona HeroToHa.
5. IIpuHUMI 5KBUBAJIEHTHOCTH UHEPLIUU U IPABUTALUH.
6. [IpeodpazoBanus Jlopenna.
PenaruBucrckas 7. IlocTynatel cnenuanbHOM TEOPUU OTHOCUTEIBHOCTH.
8. Ilpunuun HeonpeneneHHoctu [ eiizendepra.
9. lNanuieeBCKU 3aKOH CIIOKEHUSI CKOPOCTEH.
KBanTogo- 10. Ypauenue peaunrepa.
CTATHCTHYICCKAA 11. 3akoH Xab60:a.

8. YcTraHoBHTE COOTBETCTBHUE MCKIAY 00BbEKTaMU U COCTaB/IAIOIIMMHU UX 3JICMCHTaAMU.

O0beKT Ne CocraB

AToMm 1. KBapku.

ATOMHOE S1pO 2. ITonoXHUTENbHO 3apsyKEHHOE SAPO U AJIEKTPOHBI.
AnpoH 3. ATOMBI.

Mouiekyna 4. IIpoTOHBI U HEUTPOHBI.

9. YcraHoBUTE CBSI3b MEXKAY (POPMYJIOH U €€ CMBICIOM.

®opmysa | Ne

CMBICT

u==S/t

a=F/m

E=mc?

E=hn

I1=U/R

1. ®opmyna DWHIITEHHA ISl MACChI U SHEPTHH.
2. CKOpOCTbh paBHOMEPHOTO JIBUKEHUSI.

3. 3akoH BcemupHOro tAroTeHusl.

4. 3akon Oma /17151 ydacTka Iemu.

5. Bropoii 3akoH HrroToHa.

6. DHeprus GoToHA.




10. YcraHoBHTE COOTBETCTBHE MEXTY (PM3NUECKUMU BETMYMHAMU U €IMHUIIAMH U3MEPEHHUS.

Beauuuna | Ne | Beanuuna Ne Enunnna usmepenus

DHeprus Jlo3a paln0aKTUBHOTO 1. lepm. 7. Barr.
Macca U3JIy4CHUS 2. JIxxoyib. 8. Kunorpamm.
CKOpOCTB Cuna 3. AMnep. 9. BombT.
MOIIHOCTE YacToTa 4. Pan, 63p, 3uUBEPT. 10. Cekynpa.
Bpemst HanpsokeHne 5. Metp B cexynay. | 11. Metp.
Paccrosmme Cuia Toka 6. CeeToBOI1 rox. 12. HproTOH.

CHCHaﬁTC PUCYHKH, COOTBETCTBYIOIINC IMPCAJIOKCHHBIM HAa3BAHUSAM.

1. Mogenb atroma Pezepdopna.

2. lenenue sapa ypana U-235.

3. OGHapyKeHHE HEOJHOPOTHOCTH
PaaAOaKTUBHOI'O U3JTYUYCHHUA.

4. KoopanHaThl MaTepUaIbHOM TOYKHU
OTHOCUTEIBHO CUCTEMBI OTCYETA.

5. Ilepssiii 3akoH Kemepa.

6. [IpuHIUIT SKBUBAJIEHTHOCTH
TpaBUTALMU U UHEPLIUH.

Tunoeasa konmponwvnaa paboma 2

1. Vkaxure BpeMs, COOTBETCTBYIOLICC MEPCUUCICHHBIM OTKPBITHUAM, 3aKOHAM, I/1306peTeHI/I$IM,

TEOPHSIM.
OTKpbITHE, 3aKO0H, H300peTeHHe | Ne | OTKpbITHE... Ne Bpemsi
PenTtrenoBckue ayuu DJEeKTPOH 1.4-5B. 10 H.D.
ONEeKTpOMarHuTHAas] MHIYKIHS Heiitpon 2.3 B. 10 H.D.
['mmoresa o cyIiecTBOBaHUN aTOMOB [TpoTon 3.16B.
OCHOBBI KIIACCUYECKOM MEXAHUKHU Boson Xurrca 4.17 8.
Knaccuyeckas 271eKTpOIMHAMUKA 3akoH Apxumena 5.18 B.
[enuorieHTpryecKas cucreMa Mupa PaIn0aKTHBHOCTH 6. 19 B.
[Teproanueckuii 3akoH MeHeneena EBkimmnoBa reomerpus 7. Konen 19 B.
ATOMHas 3JICKTPOCTAHITHSI PenrkToBOE H3ITyUYCHHE 8. Hauaro 20 B.
3aKOH COXpaHEHMs YHEPTUH ATtomuas 6omba 9. Cepenna 20 B.
10. Koner 20 B.
11.21 B.

2. YcTaHOBUTE COOTBETCTBUE MEX1y OOBEKTaMU U MOPSIKAMH pa3MEPOB COOTBETCTBYIOIIUX UM

obracTteii mpoCcTpaHCTBA

O0bekT Ne | O0bekT Ne Pa3zmep Pa3zmep
DieMeHTapHas YacTHIA Sapo aroma 1.1075 m. 7. 1-10%m.
Opranuyeckas MaKpOMOJIEKYJIa Knerka 2. 10" m. 8. 10°m.
MHOTrOKJIETOUHBIH OpPraHu3M Atom 3.109m. [ 9.10%m.
MUKPOOpPraHU3M DKocHCTEMA 4.10° M. 10. 10"5m.
lanakTuka Bcenennas 5.10° m. 11. 10%0m.
CouHile buocdepa 6. 1-10 m.




3. BeiOepuTe eqMHULIBI H3MEPEHUS,

y100HBIE 17151 OLEHKU pa3MepOB OOBEKTOB.

O0BeKT Ne Eaunnnbl n3aMmepeHus
l"aymakTHka 1. CanTuMeTp.
JlmrHa CBETOBOM BOJIHBI 2. CeToBoii rox.
K 3. Merp.

JIeTKa 4. Hanomerp.
[Inanera 3emust 5. ACTpOHOMHUYECKas €IMHHULA.
MHOTOKJIETOYHBIA OPraHU3M 6. Kunomerp.
ConHeyHas cucTeMa 7. Muxpowmetp.

8. ITapcek.

4. YCTaHOBUTE COOTHOIICHHE MCKAY HIMPOKO UCIHOJB3YEMbBIM JOCTUKCHHUEM HAYKH U TCXHUKH

1 OCHOBHBIM ABJICHUEM, OTBCTCTBCHHBIM 3a €TI0 HeﬁCTBHC.

I[OCTI/I)KGHI/IC HAYKH M1 TCXHUKH

Ne SIBaenue

CoToBas CBA3b

DJIEKTPOABUTATEITH

2. DneKTpoMarHuTHasl BOJIHA.

AHTHOUOTUK

3. YabpTpaduoneToBoe U3yyeHHe.

M cKkyccTBEHHOE OCBEIICHHUE

DIIeKTpUYESCKHE PUOOPHI

:‘)HCKTDOHHaH TCXHHKaA

6. TepMoIMHAMHUYECKUE SIBIICHUS.

dmrooporpadus, peHTreH

7. DNEeKTpOMarHuTHasi UHIYKIUS.

1. Jle¥icTBriE MATHUTHOTO TIOJIS1 HA IPOBO/THUK C TOKOM.

4. )KuzHenesaTenbHOCTh MUKPOOPTaHU3MOB.
5. DIIEKTpUUYECKUE U KBAHTOBBIE SIBJICHUA.

8. Ympyrue BoiHbI ¢ yactotoi Bhimie 20 k.
9. DnekTpoMarHuTHOE u3nydeHue |~1 HM.
10. DnexkTpruyecKuii TOK.

JIBurarteiib BHyTPEHHEIO CrOpaHMsI
YipTpa3ByKoBasi AUarHOCTUKA
Jle3uHpekims «KBapleBOi) JIaMIOH

5. YcTaHOBHTE COOTBETCTBUE MCXKAY dTallaMU Pa3BUTUA €CTCCTBO3HAHUA U UX XapPAKTCPUCTUKAMM.

Iran Ne XapakTepucTUKAa

Mudonornueckuit 1. Ha ocHOBe ONBITHBIX (DAaKTOB CTPOUTCS THUIOTE3A,
CIEJCTBUS KOTOPOI MOATBEPKIAAIOTCS SIKCIEPUMEHTOM.

Harypdunocodckuit 2. Ilo3HaHnue HanpaBIeHO HA MOUCK UCTHHBI U3 UHTEpEca K HeW,
Ha TeOpeTHUYecKoe 00bsICHEHHE HAOII0JaeMBIX SBJICHUH.

Penurunosueii 3. [lo3HaHwe OCYMIECTBIISIETCS C TIOMOIIBIO JIOTHKH, BAXKHYIO
pOJIb UTPAET BEpa, ONIOpa HA ABTOPUTET.

Hayunpblii 4. Tlo3HaHWEe HOCHUT SMMOMUPHUYECKHI XapaKTep, HAMpaBICHO
Ha PELICHHUE MPUKJIIAIHBIX, MPAKTUYECKUX 3a/1a4.

6. YCTaHOBHUTE COOTBETCTBUC MCXKIY 00BEKTAMHU MAaKpoO- 1 ME€ramMupa U ux XuMH4CCKHUM COCTaABOM.

O0BeKT Ne | O0nekT No XHNMHYECKHI COCTAB

JKuBble oprann3mbl Bcenennas 1. H, He...

3eMHas Kopa Atmocdepa 3emu 2.0, Fe, Mg, Si, S, Ni, Ca, Al..

ILianeTa 3emis Connne 3.0, Si, Al, Fe, Ca, Mg, Na, K...
4. N, O, HZO, AI', COz .
5.0,C,H,N,P,S...

7. YCTaHOBUTE COOTBETCTBUE MCXKAY aCTPOHOMUYCCKUM SABJICHUCM U €TI0 0OBSICHEHUEM.

Ne

Oo0bsicHeHHE

1. MarauTHoOE IOJIC IIAaHCThI.

2. O6pazoBanue Ha 3emie TeHH OT JIyHBI.

3. HakJioH OcH TUTaHETHI K TNIOCKOCTH OPOUTHI.

4. Pa3nas creneHb ocBenieHHOCTH JIyHbl CoHIeM.
5. BpanieHue iaHeTbl BOKPYT OCH.

6. Ilonaganue JIyHsl B TeHb 3€MJIH.

sSIBjenue

Ce30HHBIC H3MCHCHHS KJIUMAaTa
CMeHa THS ¥ HOYH

®a3bl JIyHbI

CeBepHOE CHSHHE

JlyHHOE 3aTMeHHEe

CoHeYHOE 3aTMCHHE




8. YcTaHOBHUTE COOTBETCTBUE MEXKIY NAJICOHTOJIOTMYECKMMU 3paMU U XapaKTEPHBIMU Uil HUX

MPU3HAKaMHU.
Opa Ne IMpusznak

Karapxeit 1. JlomuHupoBaHue AMHO3aBPOB.

[Tasieo3oit 2. bnuskue K COBpEMEHHBIM U COBPEMEHHBIE BU/IbI PACTEHUN U KMBOTHBIX.
[Iporeposoii 3. OrcyTcTBHE )KU3HH Ha 3eMIIE.

Kaitno3oii 4. IIpeobnananvie OHOKICTOYHBIX OPTAHM3MOB, 3aP0XKICHIE MHOTOKJIETOUHBIX.
Me3o3oii 5. 3apoxkeHue OAHOKIETOYHBIX MUKPOOPTraHU3MOB.

Apxeit 6. [TosiBieHre MHOTOOOPA3HOM KU3HU B BOJIC U HA CYIIIE.

9. YcTaHoBUTE COOTBETCTBHE MECXKY YUCHBIMH 1 HAYYHBIMH JOCTHIXCHUAMM.

Y4yeHblid Ne Hay4Hoe q0cTHKEHHE
P. boitnb 1. OTkpbITHE MEKpOOPTaHU3MOB. | 8. OCHOBaHME MMAJICOHTOIOTHH, UJIES
JL.U. Menienees 2. OTKpBITHE KUBOH KIIETKH. BIIMSHUSA KaTacTpod Ha IBOIIOLUIO.
AM. Bytiiepos 3. OTKpHITHE SApa KICTKH. 9. UccnenoBanne pacTUTEIIBHOMN
T. Menzenn 4. briimzkoe K COBpeMEHHOMY KIIETKH, KJIIETOYHAs TEOpHSI.
MOHATHE XUMHUYECKOTO 10. Tleproauueckasi 3aBUCHMOCTD

K.-b. Jlamapi JJIEMEHTA. CBOMCTB XMMHUYECKUX IEMEHTOB OT
4. lapsuH 5. OCHOBBI CTPYKTYPHOIA WX 3aps/I0B A1pa.
K. JIunnen XHMHH, CBOMCTBA BEICCTB 11. DBOIOLIMOHHAS TEOPUS:
A. JleBeHryk 3aBHCAT OT PACITOIOKEHUS HX W3MEHYHBOCTh, HACIIEICTBEHHOCTD,
P.I'yx aTOMOB B MOJIEKYJax. €CTECTBEHHBIN 0TOOD.
P. Bpoyu 6. 3aKOHBI HaCJIEOBaHUSI. 12. Knaccugukanus pacteHuil u
K. KioBbe 7. UccnenoBanune >KMBOTHBIX JKUBOTHBIX.
P IlLiciiteHn KJIETOK U TKaHEH, KICTOYHas 13. DBoIOIIMOHHAS TEOPUSL:

. a Teopusl. CTpeMJIEHHE K COBEpIIEHCTBOBAHMUIO,
T. llIBann yIpaKHEHHE, HACIIEIOBAHNE.

10. Beibepure, kK KakOi KaTerOPUH OTHOCSITCS TIEPEUHUCIICHHBIE TIOHSITHS.

Karteropus Ne IlonsaTus
OKCIEPUMEHT 1. JIuHUM MarHUTHOTO TOJIS.
SBrenne 2. IlonydeHue 37IEKTPOIHEPTUHU HA DIIEKTPOCTAHIUH.
Mogens 3. N3yuenue 3aBucumoctu DJ[C MHAYKIMU OT CKOPOCTU ABUKEHUS
Teopus MarHuTa OTHOCUTEIBHO KaTYIIKH.
[IpuMeHeHUE 4. DneKTpOMarHuTHAsE UHAYKLIUS.
[pu6op 5. Amnepmerp.
6. DIeKTpOAMHAMUKA.

CHCHaﬁTC PUCYHKH, COOTBETCTBYIOIINC ITPCAJIOKCHHBIM HAa3BAHUSAM.

HHIAYKIWH.

I. Oneir ®@apajies MO 3JIEKTPOMArHUTHOU

2. U3mepenue cuibl Apxumena,
JICUCTBYIOILIEH Ha TEJIO B BOJE.

3. [TapuukoBbIii 3 PexT.

4. I'paden.

5. Ctpoenue ComHia.

6. luxs HayyHOTO MO3HaHUs A. DUHINTEHHA.

3.3. MeToanueckue yKazaHus MO MPOBEICHUIO MPOUETYPbl TEKYIIIETO KOHTPOJIA

1. Texymuii KOHTPOJIb IPOBOJUTCS HA MPOTSKEHUHU BCETO CEMECTpA.

2. COop, 006paboTKa U OLIEHUBAHUE PE3YJHTATOB TEKYIIEro KOHTPOJS MPOBOASTCS MpEnojiaBa-
TE€JEM, BELYILIUM AUCLHUILINHY.




3. IlpenwsiBneHue pe3yiabTaTOB OLICHMBAHMS OCYIIECTBISETCS B TEYEHHE HENENIU I0CIIe
MIPOBEJCHUS] KOHTPOJIBLHOTO MEPOTIPUSITHSL.

4. Pe3ynpTaThl TEKYILErO KOHTPOJISI YUUTHIBAIOTCS B PEUTUHTE 110 IUCLHUIUIMHE.

. Bce marepuaiibl, noiayyeHHble OT OOyUarOIUXCsS B XOJ€ TEKYIIEro KOHTPOJs (KOHTPOJbHAs
paboTa, JUKTAHT, TECT, OpraHU3aLusl JTUCKYCCHUH, KPYIJoro croja, A0Kial, pedepar, oTueT
1o 1abopaTopHOi paboTe, OTYET MO MeJarornyeckoi MpakTUKe M T.I1.), JOJKHBI XPaHUTHCS B
TEUYeHHUEe TEKYILEro ceMecTpa Ha Kadeapax.

6. CuutaTh, YTO IMOJIOXKUTEIbHBIE PE3YJIbTaThl TEKYIIEro KOHTPOJIS CBHUJIETENBCTBYIOT 00

yCIIEIHOM Tporiecce (GopMUpOBaHUS yKa3aHHBIX KOMIETEHUUH U WHAUKATOPOB JOCTHXKEHHS
KOMIETeHIHH (3TarnoB (OpMUPOBAHHSI KOMIIETEHIUH).

9]

4. Conepmaﬂne OLCHOYHbIX CPEACTB IIpOMe)KyTO‘IHOﬁ arTrecTallum u
KPUTECPUH UX ONCHUBAHHUSA

4.1. [IpoMexxyTOuHas arTecTanys NPOBOJUTCS B BUE 3a4€Ta.
4.2. CogepxaHue OLIGHOYHOro cpexactBa. I[IpoBepsiemMble KOMNETEHUMH W WHAUKATOPHI
noctwkenns kommerenui: YK-1: UYK-1.1., UYK-1.2., UYK-1.3.

IIpumepnvie éonpocvl u 3a0anus K 3auemy. 3auem CTABUTCS aBTOMATUYECKU, €CIM CPEIHHM
Oai CTyAeHTa He MeHbIIe 3 M CTYJeHT HMEET TeTpajab C aKKypaTHBIMH COOCHEEHHOPYUHO
0(pOpMJICHHBIMM KOHCIIEKTaMH BCEX JIEKIUH, NPAaKTUYECKUX 3aHATUH M 3aJaHui s
camocTosTeNbHOM paboThl. CTyaeHTbl, HaOpaBIIME HEJOCTaTOYHOE KOJIWYECTBO OalioB,
JIOJDKHBI  HamucaTh KOHTPOJIbHBIE Pa0oThl. MakCHMallbHOE KOJIMYECTBO OajuloB 3a OJHY
KOHTPOJIBbHYIO — 5. 3adanue: BbIYUYHUTb U MUCBMEHHO PACKPBITh CyTh MEPEUUCICHHBIX MOHATUN
(maTh ompezeneHHe, clieNaTh aKKypaTHBI PHUCYHOK C MOSCHEHMSMH, HalucaTb HEOOXOIUMBIE

(hopMyIb).

KonTponbnas padora 1
1. EcrecTBeHHOHay4YHOE MBIIIJICHHUE.
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KHUHETHYECKOH TEOPHH.
OmneiT @apajes 1o IEKTPOIIU3Y.
Karognsle nyun.
OmnsiT Tommena-Crroapra.
WnTepdepentus.
PentrenoBckue ayuu.
CocTaB pagroaKTHBHOTO H3ITyUCHHS.
9. ®oroaddexr.
10. Mopmens atoma Pesepdopaa.

Sl A i

KonTponsnast pabora 2
1. Tloctynats! bopa.
[IpuHIMO TONOIHUTETBEHOCTH.
[IpuHIIUT TPHYUHHOCTH.
Hyxnonsr.
M3oTomE!.
SnepHas peakuusl.
Tumne! B3auMoIEHCTBHUS.
Kinaccudukanus sneMeHTapHbIX YacTHII.
9. JlenToHsl.
10. Anpossl.

NN WN

KonTponbsnas pabora 3

1. CaoiicTBa NPOCTPAHCTBA.
CaoiicTBa BpeMEHU.
EBkmmnoBa reomeTpusl.
Heesxmnosa reometpus.
I'eonenTpudeckas cucrema MHpa.
I'ennoneHTpHdeckas cucremMa MHpa.
[Ipunuun otHOCcUTENBHOCTH ["anunest.

NNk WD
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. 3aKoH cloXeHus ckopocTed I'anumes.
. I'paHnIBI TPUMEHUMOCTH KITACCHYECKUX TIPEJICTABIEHUH O IIPOCTPAHCTBE U BPEMEHH.
Cy1ecTBOBaHUE CBETOHOCHOT'O ddupa.

HTpPOJIbHAsA padoTta 4

OmneiT MaiikenbcoHa.

Teopust OTHOCUTENBHOCTH.

CnennanbHasi TEOPHS OTHOCHTEIBHOCTH.
OO01m1ast TeOpHsI OTHOCUTEINHHOCTH.

IToctynarel CTO: mocTynaT OTHOCUTEIHLHOCTH.
Ioctynater CTO: mocTynat HHBApHAHTHOCTH CKOPOCTH CBETA.
PenstuBHCTCKOE 3aMeUIeHHE BPEMEHH.
PensTuBHCTCKOE COKpaIlEHUE Pa3MEPOB.
[IpeobpazoBanus Jlopenna.
OkcnepuMenTanbHoe noarsepxaeHue CTO.

HTpPOJIbHAs padoTa 5
IennonenTpudeckas cucremMa Mupa.
3aKoH cnoxeHus ckopoctel ["anumest.
3akonsl HeroToHa.

3akoH BceMupHOTO TATOTEHUS.
BpoyHoBcKoO€E nBUKEHUE.
[TnanerapHas Mozenb aroma Pesepdopaa.
Wurepdepenuns u audpaknus cBera.
DNEKTPOH.

Hyxnossl.

CocraB paJHoaKTUBHOTO U3ITyYCHHSI.

Bonpocwt k 3auemy

1. Cmanoenenue ecmecmeeHHOHAYYHOU KAPMUHbL MUDA.
1.1. Hayunoe nozuanue signenuti npupooslt. Cmanosienue HayuyHo20 ecmecmeosHaHusl.

Hayunoe noznanue agnenuii npupoobi.

1) Mctopust OTKpBITHS U UCCIEI0OBaHUS MarHUTOB U MAarHUTHOTO IOJIS.

2) CoBpeMeHHbIE TIPEJCTABICHNS O MATHUTHOM I10JI€ M €T0 POJIU B JKU3HU Ha 3eMJle.
3) MarauTtHoe noJje U COBpeMEHHbIE TEXHOJIOTHH.

Cmanognenue Hay4Ho20 ecmecmeo3HaAHUsL.

1) 3apoxxnenue Hayunbix 3HaHui (IV-II TeICc. 10 H.3.).

2) HavanpHslii 5Tan pa3sutus antuaHor Hayku (I TeIC. 10 H.3.).
3) EcrecTBO3HaHuEe ApUCTOTENS.

4) EcrectBo3nanue B III-1 B 10 H.3. (3JUTMHCKUIA TTEPHO).

5) EcrectBo3nanue B [-1I B 10 H.3. (Tpeko-puMCKuUil IEPHO).

1.2. Ecmecmeosnanue ¢ Cpeonue sexa u Hosoe spems. IxcnepumenmaibHoe ecmecmeo3Hanue.
Ecmecmeosnanue 18-19 eexos
Ecmecmesosnanue ¢ Cpeonue eexa u Hosoe spemsi. dxkcnepumenmanbHoe ecmecmeosnanie.

1) Penurno3uelii aTan pa3zButus ectecTBo3HaHMsI. CX0JIaCTUUECKUI THUIT MBILLUICHHUS.

2) [Ipennocbuiku 1 0COOEHHOCTH Pa3BUTHUS HAYKH CpelHeBeKoBOro BocToka.

3) EcrectBo3Hanue snoxu Bo3poxaenus. Hayunas pesomonust KonepHuxa.

4) bopb0a 3a reanoneHTpudeckyro cucremy mupa. JIx. bpyno, U. Kerutep.

5) Pa3BuTie TEXHUKHU B IIEPHOJ] CPEAHEBEKOBDS — PETIOCHUIKA SKCIIEPUMEHTATIBHOIO €CTECTBO3HAHKSL.
6) Merononorus I'. T"anwes.

7) EcTrecTBenHOHayuHble uccienaoBanus M. Heiorona.

8) BaxkHelime OTKPBITHS €cTeCTBO3HAHUS 16-18 BEKOB.

Ecmecmeosnanue 18-19 sexos.

1) OtkpriTue moneBol ¢opmbl MaTepuu. Hakomnenue pakToB B 001acTU 3NIEKTPUYECTBA U
marHetusma. Y. ['mne0ept, O. ['epuxe u ap. 3axon 111. Kynona.

2) Teopusi 3IEKTPOMAarHUTHOTO MoJiA. PaKThl O B3aUMOCBS3H 3JEKTPUUECTBA U MarHeTU3Ma,
nonyueHHele JI. Aparo, I'.-X. Opcrenom, A.-M. AmnepoM. Pabotel M. @apanes, Teopust
Jx. MakcBenna.



3) CraHoBJIeHHE KJIAaCCHUUYECKON TEpMOJIMHAMUKU. B3rmsaapl Ha mpupoay temna or JpeBHei
I'pertum no P. Maiiepa u [Ix. Jxoyns.
4) 3aKOH COXpaHEHUsI SHEPTUH, TEIUIOBbIE MAIIUHBI.
2. Coepemennule npedcmasieHus 0 MUKpomupe.
2.1. Ecmecmsennvie  Hayku 6  OJICUSHU  CcO8peMeHHo20  obwecmea.  Pazsumue
AMOMUCTNUYECKUX NPeOCMaABIeHUI.

Ecmecmeennvle nayKu 6 dcu3nu co8pemenHno20 oowecmada.

1) EcTecTBeHHBIE, TEXHUUECKNE, TYMaHUTAPHBIE HAYKH.

2) EauHcTBO MHpa IpUPOJIBL.

3) UnTerpanus Hayk.

4) EcTecTBEeHHOHAay4YHOE MBIILJICHUE.

5) Hayunslii MeTO MO3HAHUSI.

6) Posb ecTeCTBEHHOHAYUYHBIX JOCTH)KEHUN B UCTOPUHU U KOHKPETHOM KU3HU YEJIOBEKa.
7) IlpeameT ecTecTBO3HAHUS.

Paszsumue amomucmuuecxkux npedcmasnenuil.
1) 3apokaeHre aTOMUCTUYECKUX MPEACTaBIECHUN B aHTUYHON HayKe.
2) Atomuctuka B HoBom BpeMeHH.
3) Pa3zBuTre aTOMUCTUYECKUX MTPEICTABICHUI B COBPEMEHHOI HAYyKe.
4) IIpsimoe MOATBEPKIECHUE UIEU ATOMU3MA.
5) MonexynspHO-KHHETUYECKAsi TEOPHSI.
2.2. Cmpoenue amoma.
1) UccnenoBanue sBIE€HUS 3JIEKTPOIIU3A.
2) KatonHnsble nyymu.
3) DneKTpoHHAs TEOPHsI METAILIOB.
4) Teopuu CBETOBBIX SIBJIICHUIA.
5) PenTrenoBckue JTy4H.
6) OTKpBITHE PAAHOAKTUBHOCTH.
7) [InanetapHas Moielb aToMa.
8) [IpoTuBOpeuns miaHeTapHoi (sAepHON) MOJIENH.
9) Atom Pezepdopna-bopa.
10) ITpuHIIMT COOTBETCTBHUS.
11) BonHoBbI€ CBOICTBA BElIECTBA.
12) Tabmuna J1.11. Menneneena.
13) IIpuHIUT AOTIOTHUTEIBHOCTH.
2.3. Cmpoenue amomnozo sopa.
1) Hyxnonsl. Oueprus cBssu siapa. [Jedext macc.
2) lenenue siaep.
3) Heynpasnsiemas simepHast 1ienHast peakiius.
4) YnpasnseMas siiepHas HeMnHas peakuus.
5) PaanoakTuBHOE U3ITy4YEeHHUE.
6) TepmosiiepHBIil CHHTE3.
7) BausiHue paaroaKTUBHBIX U3JTy4Y€HUN Ha OMOJIOTMYECKUE CUCTEMBI.
2.4. DnemenmapHvle uacmuybwi.
1) Tunsl B3auMoaecTBYsL.
2) YacTulbl 1 aHTUYACTHULIBI.
3) Knaccudukarus 351ieMEeHTapHBIX YaCTHIL.
4) CrangapTHas MOJICTIb.
5) JABrkeHre U B3aUMOJICUCTBUE DJIEMEHTAPHBIX YACTHII.
6) bonwmoii Anponnsiii Kommaiiaep.
3. Cospemennbvle npedcmasieHus 0 MaKkpo- u mezamupe.
3.1. Knaccuueckue npedcmasienus 0 npocmpancmee u pemMeHu.
1) OObIIeHHOE TOHMMAaHUE IPOCTPAHCTBA U BPEMEHH.



2) Tomonoruyeckue U METPUIECKUE XaPaKTEPUCTUKU MTPOCTPAHCTBA U BPEMEHH.

3) UcTopus npeacraBieHuil 0 IPOCTPAHCTBE.

4) EBxiinioBa reoMeTpHsl.

5) HeeBkimmoBa reomeTpusl.

6) Knaccuueckue npecTaBieHHs O IPOCTPAHCTBE U BPEMEHHU.

7) I'paHu1ibl IPUMEHUMOCTH KJIACCUYECKHX MPEICTaBICHHIA; TpodieMa aupa.

8) ITpuHITUTT OTHOCUTEIBLHOCTH [ auiiest 1 TeOpHs JIEKTPOIUHAMUKN MakcBea.
3.2. Cneyuanvhas meopusi OMHOCUMENLHOCTIU.

1) [Ipeanoceuiku noctpoenus CTO.

2) loctrynater CTO.

3) OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.

4) PensiTUBUCTCKOE 3aMEJIEHUE BPEMEHH.

5) OTHOCUTENBHOCTh MPOCTPAHCTBEHHBIX PACCTOSHUM.

6) [IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.

7) IlpeobpazoBanus JlopeHia.

8) Onrrnueckuii a3 dexr Jlorepa.

9) DeKTpOMarHuTHOE TIOJIE.

10) DkcniepruMeHTaIbHOe 000CHOBAHHE PENSTUBUCTCKOTO 3aMeJIEHUSI BPEMEHH.
3.3. Obwas meopus OMHOCUMENbHOCU.

1) 3akons! Kennepa.

2) 3axoH BcemupHOro tAroTeHusl.

3) UnepTHas u rpaBUTAIIOHHAS MAaCCHI.

4) [IpuHIMI SKBUBAJIEHTHOCTH.

5) I'paBuTanxionHoe moue.

6) Ilonsarue 06 OTO.

7) IIpoctpancto B OTO.

8) CnenctBus OTO.
4. Buonozuueckasa kapmuna mupa. Xumuueckue KOHYenyuu.
4.1. Ku3znb. D60110YUOHHASL MEOPUSL.

Kusue.

1) Otauyme )KMBOTO OT HEXUBOTO. BellecTBeHHas OCHOBA YKU3HM.

2) Konueniuy BO3HUKHOBEHUS KU3HU Ha 3eMUIe.

3) Havamo >xm3Hm Ha 3emie. YcinoBuss Ha 3ewiie TPpH  BO3HUKHOBEHHM JKM3HH. Teopus
AM. Onapuna.

4) CTpoeHHE U PA3HOBHIHOCTH KJIETOK, UCTOPHUS CO3JIaHUS KIETOYHOW TCOPHH.

Deonroyuonnas meopus.
1) Cranosnenue uaeii ssosronnn (K. JIunneit, XK.-b. Jlamapk, XK. Broddon).
2) DBomrormonHas Teopus Y. /lapBuna.
3) 'eneruka. 3akoHbl HacienoBaHus I'. Menens.
4) [TaneoHTOIOTUYECKUE IPBI SBOTIOIHH.
4.2. Buocghepa, noocghepa u yusunuzayus. Camoopeanuzayus u CuHepeemuKd.
1) PazButue sxocucteM, ux 0COOEHHOCTH U HEpapXUsl.
2) 3aKOHBI 3KOJIOTUH, IPUMEPHI TPOSIBICHHUS.
3) buocdepa: rpanursr 6nochepsl, yuenrne B.M. Bepuaackoro.
4) Hoocdepa: yuenue B.W. Bepraackoro.
5) IloHATHsa caMOOpraHu3aluy U CHHEPT€TUKH.
4.3. Xumuueckue KoHyenyuu: 2607I0YUs Xumuy, coepemennas xumus. Ecmecmeennonayunvie
acnekmul IKON02UU.

Xumuueckue Konyenyuu: 360110YUs XUMULU, COBPEMEHHASL XUMUSL.
1) DBomroNMSI XUMUYECKUX 3HAHUH.

2) CoBpemeHHbII cuHTe3. Katamus.

3) XumMudeckuii cocTaB 000JI04YeK 3eMITH.



4) Ilpupoanble 3an1achl CHIPbS: HEOPIrAaHUUECKOE, OPraHUUECKOE ChIPBE.
5) CoBpeMeHHbIE U MTEPCIIEKTUBHBIE MaTepUaIbl.

Ecmecmeennonayunvle acnekmol 3K0102UlU.
1) I'mo6anbHbIe KaTacTpOQbl U SBOJOLHS.
2) Knnumat npomuuioro, HaCTOSALIETO U Oy TIyIIEro.
3) [TapauxoBsIii 3¢ dext. Kucnorusie ocaaku. O30HOBBIE ABIPHI.
4) [IpoGnembl sHEProcOepeKeHHUs.
5. Acmpoghuzuueckan kapmuna mupa.
5.1. Bcenennas.
1) 'mnoresa bonbiioro B3pbiBa (XpOHOJIOTHS).
2) O6ocHoBaHue THNOTE3bI boJbIoro B3phiBa: 3aKoH 3. Xab0ia, peTMKTOBOE U3ITyYCHHE.
3) I[IpoucxoxeHre XMMUYECKHX 3JIEMEHTOB BO BceneHHo.
4) CtpykTypa Meramupa.
5.2. Conneunas cucmema. 36e300i.

Conneunas cucmema.

1) CoBpemeHHBIE TTPEACTABICHUS O MPOUCXOKACHIUN COTHEUHON CUCTEMBI.
2) ConHue.

3) IlnaneTsl 3eMHOM TPYMIIHI.

4) IlnaHeTbI-TUraHThI.

5) Mansie Tena ConHEYHON CUCTEMBI.

36e30uL.

1) Pazmepsl u macca 3Be31.

2) Paccrosinue 10 3Be3/1.

3) Poxxnenue 3Be3 .

4) XuMHYecKui coCcTaB 3BE3/.

5) DHeprus 3Be3.

6) DTanbl HBOJIIOLMY 3BE3]] PA3IUYHON MacChl.

7) DBOIOIMS XUMHUYECKUX AJIEMEHTOB BO BceneHHoM U )KU3HB 3Be3/1.

Ilpakmuueckoe 3adanue: TIOATOTOBUTH TMPE3EHTALMIO MO OJHOMY W3  BOIPOCOB,
pPacCMOTPEHHBIX Ha MPaKTUYECKHX 3aHATHSX, cojepkamiyto He MmeHee 10 mHpOpMaTHBHBIX
CJIaNI0B.

4.3. Kputepun olieHUBaHUS
3aueT BBICTABISETCS MO pe3yibTaTaMm peiTuHra. Ecnu oOyuaromuiicss HaOpanl HEIOCTaTOYHOE
KOJIMYECTBO 0AJIOB, TO OH CIAeT 3a4erT.

[IIxana omeHMBaHuA IJIA 3a4eTa

YpoBHH %

O0CBOCHUS AkaaeMu4| OCBOEHHS
UHIUKATOPOB OcHOBHBbIEC NPU3HAKY BbI/IeJIeHUS] YPOBHS ecKast (pedTHHT
AOCTHKEHUSI OIleHKA oBasi
KOMIIeTeHIIN I OlleHKA)
CdopmupoBan | CTyneHT mokazajl JOCTAaTOYHO MPOYHBIC 3HAHWS | 3a4TEHO 50-100

OCHOBHBIX TIOJIO)KEHUH Y4eOHON JUCHUIUIMHBL,
YMEHUE CAMOCTOSITEIBHO pEIIaTh KOHKPETHBIE
PAKTHYECKHE 3a/1a4H, MIpelyCMOTPEHHbIE
pabodeil mporpamMmoii, OpPHUEHTUPOBATHCS B
PEKOMEHJIOBAHHOM  CIPaBOYHON  JIUTEpaType,
yMEET  MpaBWJIBHO  OLIEHUTh  IOJy4YEHHbBIE
pE3yIbTATHL.

He [Ipu oTBETE BHISIBIIUCH CYITICCTBEHHBIC ITPOOEITHI B He meHee 50
chopMHUPOBaH | 3HAHUSIX  OCHOBHBIX  TIOJIOKEHWI  Y4eOHOH | 3a4TeHO
JUCLIMIUIMHBI, HEYMEHUE c MIOMOIIBIO




npenojaBaresns MOMY4YUTh IIPABUIIBHOE pPELICHHE
KOHKPETHOM MpakTHMYEeCKOW 3a7aud M3 YHucia
MIPEAYCMOTPEHHBIX paboyel mporpaMMoil yueOHoi
JMCLUILINHBL.

4.4. Meronnueckue ykazaHus 10 IPOBEACHUIO IIPOLEAYPbI IPOMEKYTOUHOM aTTECTALIMU

1.

Cpoku mnpoBelieHHs NPOLEAYpbl OLCHUBAaHUS: Ha IOCJIEIHEM 3aHATHM 1o npeamery. Ecim
00ydJaromuics Mo pe3ysbTaTaM PEUTUHTOBOM CHUCTEMBbI HE HAOWpaeT HYKHOE KOJIUYECTBO
0aJTOB, TO CIIAET 3aYEeT COTJIACHO TPEOOBAHUSM.

. Coop, o0OpaboTka W OIICHWBAHHE PE3yJIbTATOB MPOMEKYTOYHOW AaTTECTAlMU TPOBOJIUTCS

Mperno/iaBaTesieM, BeIyIIUM JUCIUIUIHHY.

. HpeIILHB.HeHI/Ie PE3YJIbTATOB OLICHUBAHHUA OCYIICCTBIACTCA: 10 OKOHYaHHUU OTBCTA CTYICHTA U

bukcupyercs B 3a4eTHON KHUKKE U 3K3aMEHAI[MOHHOI BEIOMOCTH.

. HpI/I HaJIU4YuM IMUCbMCHHBIX OTBCTOB 06yanonmxcsI, MOJIYUCHHBIX B XOO€ 3K3aMCHaL[I/IOHHOI>'I

CECCHH, MaTepUaIbl XpPaHATCS B TEYCHUE MecsIa IMOCIIe 3aBEPIICHUS CECCUU Ha Kadeapax.

. IlopsiioK BBIMONHEHUS W 3alIUTHI KYpCOBOM paboThl pernameHTHpoBaH «llonoxeHuem o

kypcoBoii pabore ®I'BOY BO «I'nma3oBckuii TocyJapCTBEHHBIN MEIarOTHYECKUA WHCTUTYT
umenu B.I'. KoposeHko».

. CuutaTh, 4TO MOJOKUTEIbHBIE PE3yIbTAThl MPOMEKYTOUYHOTO KOHTPOJISI CBUJETENHLCTBYIOT 00

yCIIEIHOM Tporiecce (popMUpOBaHUs yKa3aHHBIX KOMIIETCHUUH U WHAUKATOPOB JOCTHKCHHS
KOMITETCHIINH (3TaroB (hOpMUPOBAHHS KOMITETSHIIUMN).

5. Copep:xaHue OLEHOYHBIX CPEICTB IJIfA NPOBepKU cGPOPMHUPOBAHHOCTH
KOMIIETEHU M U MHAUKATOPOB JOCTUKEHUS KOMIIeTEeH Ui
(MOCTUTOrOBBIA KOHTPOJIb) U KPUTEPHH UX OLICHUBAHMS

3aganus A8 NPOBePKH KOMIIETEHIMH U HHIAMKATOPOB NOCTHKeHUsl kommnereHnun: YK-1:
NyK-1.1.,, UYK-1.2., UYK-1.3.

Kox xommerenmmu | YK-1

®opmynupoBKa CrniocobeH OCyIIeCcTBIATh TOWUCK, KPUTHYECKUH aHalIW3 W CHUHTE3

KOMIIETEHIH uHpOpMALlMY, TPUMEHITh CHUCTEMHBIM MOAXOA JJIs  peLIeHHs
IIOCTABJICHHBIX 3a1a4

WNupukarop NYK-1.1. JlemoHCTpHpYeT 3HaHHE€ OCOOCHHOCTEH CHCTEMHOTO H

JOCTHOKEHUS KPUTHUYECKOTO MBIIIICHHUS, apTyMEHTUPOBAHHO (POPMUPYET COOCTBEHHOE

KOMIIETEHITUN CYXJIEHUE U OLIEHKY HUH(OpMAIH, IPUHUMAET 00OCHOBAHHOE PELICHHUE.

NYK-1.2. [Ipumensier norudeckre GopMbl U MPOLEAYPHI, CIIOCOOCH K
pedrekcur MO TIOBOAY COOCTBEHHOW U YYXOW MBICIUTEIHHON
JIeSITEIIbHOCTH.

NYK-1.3. AHanu3upyer UCTOUHUKU MH(DOPMAILIUH C 1IeJIbI0 BBISIBICHUS
WX MIPOTUBOPEUYUH U MTOMCKA JOCTOBEPHBIX CYKICHHIA.

Bpewms Beimonnenus 3aganuii: He 6onee 30 MUHYT

1. Hukomnait KOHepHI/IK MMpEaAJIOXUI MOACIIb ComHeuHOM CHUCTCMBI, KOTOpast Ha3bIBACTCS:

a) reOLEHTPUYECKAs;

0) requoLeHTpUYECKas;
B) aHTPOMOLIEHTPUYECKAS;
I') raJaKTU4YecKasl.

. KBanTom cBeTa sBisieTc:

a) SJICKTPOH;
6) azpoH;

B) QOTOH;

T) JISTITOH.

. HOCTy.TIaTH crnenuaabHOM TCOPUHU OTHOCUTCIIBHOCTH C(I)OpMy.]II/IpOBaJ'IZ

a) M. ®apaneii;



0) I'. Tamuei;
B) U. Hpt0oTOH;
r) A. DHHIITENH.
4. Konuenmus, B COOTBETCTBUU C KOTOPOM *KU3Hb Ha 3emiie 3apoJuiach Oiarogaps 3aHECEHUIO
U3 KOCMOCA, HAa3bIBACTCS:
a) TEOpusl MAHCIIEPMUU;
0) Teopusi CaMOTPOU3BOIBLHOTO 3apOXKICHHUSI;
B) TeOpHsl OMOXUMUYECKOU IBOITIOIIHH;
I') KpEalMOHU3M.
5. HauGounpmryro yacTs BelecTBa BO BCeleHHON COCTABIISIOT JBA DJIEMEHTA!
a) KpeMHUH U YTIIepO/;
0) yriaepoa u BOJAOPOS;
B) KHUCJIOPOJI ¥ TEJHIA;
T') BOJIOPOJ ¥ TEITUH.
6. YcTaHOBHUTE COOTBETCTBUE MEXKIY KapTUHAMH MHUpPA M 3aKOHAMH, TPUHIIUIIAMHU:

1 | Mexannueckas a) | [Ipuamun vHeonpeaeacHuoctu [ elizenoepra

2 | DnexTpoauHaMHYecKas 0) | 3axoH BceMupHOTO TSATOTEHUS

3 | PensituBucTCKas B) | 3aKOH 2JIEKTPOMAarHUTHOW MHAYKIIUH

4 | KBaHTOBO-CTaTUCTHYECKAS r) | I[TocTynaTel cienuabHOW TEOPUH OTHOCUTEIBHOCTH

7. YCcTaHOBUTE COOTBETCTBUE MEK/Y YICHBIMH M HAYYHBIMH JIOCTHUKCHUSMU:
1 | .. Menneneen a) | 3akoHBI HaCcIeAOBAHUS
I'. Mennenn 0) | [lepuonnueckast 3aBUCHMOCTb CBOMCTB XUMHUYECKHX JICMEHTOB

OT 3apsI0B siipa

3 | Y. JlapBuH B) | Kitaccudukanms pacTeHHH U dKUBOTHBIX

4 | K. JIunnei r) | DOBOJNIOIMOHHAS TEOPHS: H3MEHYUBOCTh, HACTIEACTBEHHOCTD,
€CTECTBEHHBIN 0TOOD

8. Ilpakmuueckoe 3adanue. J1Jia Ka)ka0ro pUCyHKa BHIOEpUTE MPaBUIBLHOE Ha3BaHHE. Y KaXKUTE
HOMEpP PUCYHKA B CTPOKE C MOAXOASIIUM K HEMY Ha3BaHHEM.

|Mo,qenb|——| Cnegncteus |

—
I ¢ax?.[|<—| SKcnepmmeHT|




Kutou k tecty:

Ha3Banue Homep pucynka

OnBIT IO HAOIIOJCHUIO 3JIEKTPOMArHUTHON MHAYKIUN

Mojens atoma Pesepdopaa

]_[I/IKJ'I Hay4HOI'O IIO3HAHUA

I'paden

[TapHukoBbIi 3 dekT

HeoaHopoJHOCT paiiOaKTUBHOTO M3JTYUCHHUS

Monekyna JJHK

JlenaeHue aToMHOTO sApa

Howep 1 2 3 4 5 6 7
BONIPOCA
1-0 1-0
Howmep 6 2-B | 2-a
B r a r
MPaBWIHLHOTO OTBETA 3-r1 3-r1
4-a | 4-B

Kirou k nmpakTudeckomy 3aaHuto (PEIICHUIO IPAKTUYECKON 3a/1a4m):

Ha3zBanmue

Homep pucyHka

OIBIT 110 HAOTIOICHHUIO YJISKTPOMATHUTHON WHIYKIIMH

Mojaens aroMma Pesepdopaa

I_II/IKJ'I HAay4HOTI'O ITO3HaHHA

I'paden

[TapauKOBBIN dPheKT

HeoaHopoJHOCTh pau0aKTUBHOIO U3IYUCHUS

Monekyna JJHK

Jlenenre aTOMHOTrO si/ipa

N[O\ [— W

Kpurepun onienuBanus:

Kaxx b1t ”HAMKATOP TOCTHKEHUST KOMITETEHIIMM OlleHnBaeTcs B 10 6ayioB:

TecroBoe 3amanue oneHnBaeTcs B 10 6amioB (oTBeT Ha Bonpoc Tecta ctout O wimu 2 Gara);
3aJanus Ha COOTBETCTBUE OlleHHBarOTCs B 10 Oamos (kaxmoe ouenusaercs 0-5 6amios)

5 6ayI0B — MOJTHOCTHIO MPABUIIBHO HAMIEHHBIE COOTBETCTBUS;
4 Ganna — TpU NPaBHIBHBIX COOTBETCTBUS;

3 Ganna — ABa MPaBUIIBLHBIX COOTBETCTBHS,

2 Gana — OJIHO NMPaBUIBHO COOTBETCTBHUE;

1 Gannm — OTCYTCTBUE MPABUIBHBIX COOTBETCTBHIA;

0 6amIoB — HE MPUCTYIIAT K BBHITIOJIHEHHUIO 33]IaHNS,

Ka)KIlOC MPAKTUYICCKOC 3aJaHUC OLICHUBACTCA B 10 GamioB:

10 6am10B — CTYAEHT MPaBUWJIBHO BBHIMOJIHUI MPEJIOKEHHbIE 3aJJaHHsI HA OCHOBE
U3yYEHHOH TeOpUH, METOJI0B, IPUEMOB, TEXHOJIOTHA;

8 0aIoB — CTYJIEHT CIIOCOOEH MPUMEHSATH MOJyUYeHHbIE TEOPETUUECKUE 3HAHUS B
NPAaKTUYECKOM  JeSITeIbHOCTH, pellaTh THUIHWYHBIE 3aJjaud  Ha  OCHOBE
BOCTIPOW3BEJICHUST CTAaHJIAPTHBIX aJTOPUTMOB, TIPH BBINIOJHEHUW 33aHUMN
JIOITyCKaeT He3HAYUTEIbHbIE OIINOKY;

6 6aJIsI0B — P BBINOJIHEHUH 3a/1aHuUs JOMYIEHbI IPpyOble OLIHOKY;

0 6ayuI0B — CTYACHT HE BBINOJIHUII 3aJJaHHE.

OHGHKa 3aBUCHUT OT IMPOLCHTA BBIITOJHCHHA BCEX Sa)IaHHﬁ.



IIxana oneHuBaHus cGOPMUPOBAHHOCTH KOMIIETEHIIMH U HHANKATOPOB

JOCTHIKCHUA KOMIIETCHIIMH

YpoBuu
P %
OCBOCHMA
AkageMmnuec| BBINOJIHE
uHAUKaTOpa (0B) | OCHOBHBIE MPU3HAKH Bbl/IeJIEHHs YPOBHA
. Kasi OlleHKA | HHUA BCex
AOCTHKEHU I .
. 3a/1aHuii
KOMIeTeH Ui
[loBpiieHHpll | Brimrouaer HmxecTosnmii ypoBeHb. YMeHue |  OTIMYHO 90-100
(BBICOKHMIA) CaMOCTOSITEJIbHO ~ NPUHUMAaTh  pELICHHE,
pemats TpobieMy/3agady TEOPETHYECKOTO
WIM TPUKIAJHOTO XapakTepa Ha OCHOBE
U3YYEHHbBIX METOJIOB, IPUEMOB, TEXHOJIOTUIL.
bazoBsrit Bxrouaer HIDKECTOS I ypoBeHb. | XOpoIo 70-89
CrniocobHOCTB cobupaTp,
CHCTEMaTH3UpOBATh,  AHAJIM3UPOBATh U
IpPaMOTHO HCIIOJIb30BaTh HH(MOpPMAIHIO U3
CaMOCTOSITENILHO HalIeHHBIX
TEOPETUYECKUX HMCTOYHHUKOB u
WUIIOCTPUPOBATh ~ UMHU  TEOPETHUYECKUE
MIOJIOKEHHUST WM OOOCHOBBIBATh MPAKTUKY
IPUMEHECHHSI.
VYnosnerBoputenbH | 3noxkeHne B mpenenax 3ajad  Kypea | YOBIETBOP 50-69
BIH TEOPETUYECKOTO u MPAKTUYECKOTO |  UTEIBHO
KOHTPOJIMPYEMOI'0 MaTepuaa.
Henocratounsnii | OtcyrcTBHE npusHakoB | Heynosners | menee 50
YAOBJIETBOPUTEIHLHOIO YPOBHS. OPUTEIILHO

CuutaTh, YTO TOJOXKUTEJIbHBIE PE3YJbTaThl MMOCTHUTOIOBOIO KOHTPOJS CBUAETEILCTBYIOT 00
yCHENmHOM Tmporecce (HOpMHUPOBAHHS KOMIETCHIWMH (Wif) W WHAMKATOpa (OB) MOCTHIKEHUS
KoMIeTeHIMu (ui) (3Tama QopmupoBaHus KomneTeHuuu). Eciau oOywaromuiicss momydus
OLIEHKY «HEYJIOBJIETBOPUTEIBHO», TO CUUTATh KOMIETCHUUIO HE C(HOPMUPOBAHHON Ha JaHHOM
stane. [Ipy noayyeHNH OLEHOK «yA0BIETBOPUTEIILHOY, «XOPOIIO» UIH «OTINYHO» CUUTATh, YTO
npoBepseMasi KOMIIETeHIIMs ChOPMHUPOBAHA Ha JOCTATOYHOM YPOBHE.

Memoouueckue ykazanus 01 npo8epKU 0OCMAamoyHbIX 3HAHUU

1. Cpoku mpoBeIeHHs TPOLIETyPhI OLICHUBAHMS: TI0 TPadUKy JeKaHaTa.
2. Coop, oOpaboTKa ¥ OIICHWBAHHE pPE3yJbTATOB IMOCTHTOIOBOTO KOHTPOJS IPOBOJUTCS
IpernoaaBaTeeM 0 PacoPsHKEHHUIO eKaHaTa.
3. Hpeﬂ'bHBJICHI/Ie PE3YJIbTATOB OLCHUBAHUA OCYLICCTBIISICTCA B TCUCHUC HCACIIM IIOCJIC
NPOBEJICHUST KOHTPOJBHOTO MEpOIpUsATHs, O(QOpMIISCTCS B BHIEC OTYETa M XPAHUTCS B
JICKaHATE B TEYCHUE BCETO CPOKa 00yUYCHHUsT 00YUaIOIIEerocs.
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