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1. Hean 1 3a1a4u M3y4eHUs1 IUCHUNIMHBI

1.1. Heab 1 3a1aumn U3y4yeHUs JUCUUIIUHBI

Lenv Oucyuniunvl — (HOPMHUPOBAHHE CPEACTBAMH E€CTECTBEHHOHAYYHOW KapTHHBI MHUpa

YHUBEPCAJIBLHOM KOMIIETEHIINH, XapaKTepPU3YIOIIeHcs CIIOCOOHOCThIO OCYLIECTBIIATH IOMUCK,

KPUTHYECKHI aHAW3 M CUHTEe3 MH(OpMalnuu, NPUMEHSITh CUCTEMHBIA MOAXON IS PelIeHUs

MOCTaBJICHHBIX 3a/1a4.

3adauu oucyuniunol:

1) wu3yunth, 00OOIIUTH U CHUCTEMATH3UPOBATH OCHOBHBIE TIOHATHUS COBPEMEHHOTO
€CTeCTBO3HAHUA, CPOPMHUPOBATHL OOINHME TPEACTABICHUS O pe3yJbTaTax HCCIICIOBaAHUS
MHKPO-, MaKpO- U MEraMupa;

2) YCBOUTH OCHOBBI METOJa HAay4YHOTO T[IO3HAHUSA, CHCTEMHOTO IOAXO0Ja, MPUHIUIIBI
KPUTHYECKOTO aHAIM3a U CUHTEe3a HHPOpMAIUY;

3) paccMOTpeTh MECTO M POJb YeJIOBEKa B TMPHUPOJIE, B3aUMOCBS3b €CTECTBCHHOHAYYHBIX W
TYMaHUTapHbBIX 3HAHUH;

4) pa3BUTh CIOCOOHOCTH TPUMEHEHHUS ECTECTBEHHOHAYYHBIX 3HAHUM M yMEHHH B
npodeccroHaNBbHOM IEATETHPHOCTH U B TOBCEAHEBHON KHU3HU;

5) dopMupoBaTH YMEHHs TPUMEHSATH JIOTHUYECKHE (OPMBI M TPOLEAYpPHI, CIIOCOOHOCTH K

pedekcuu Mo MoBOy COOCTBEHHOW M UYXKOW MBICIUTEIHHON JEATEILHOCTH, YMEHUS aHAJIM3a

MCTOYHUKOB WH(GOpPMAallMU C LENbI0 BBISBICHHS MX MPOTUBOPEYUH U TMOMCKA JOCTOBEPHBIX

CYXKICHHIA, yMEHHS (HOPMYITHPOBKM COOCTBEHHBIX CYXIECHUH M TPUHATHS OOOCHOBAHHBIX

pELICHHUIA.

1.2. IlepeyeHb MJIAHHPYEMBIX pPe3yJIbTATOB O0y4eHHUs] 10 JHCHHUILINHE, COOTHECEHHBIX C
YCTAHOBJICHHBIMHU HHIMKATOPAMH JOCTH/KEHUS] KOMIIeTEeHIUI

Ko xomnereHmn VK-1

dopmyIupoBKa Crnioco0eH ocyIIecTBIATh MOUCK, KpUTHUECKUN aHAINU3 U CUHTE3

KOMIIETEeHIIUU UHPOPMALIUH, TPUMEHATh CUCTEMHBIHN MOIXO Ul PEeLIeHUs
MOCTaBJIEHHBIX 3a4a4

WNunukartop NVYK 1.1 lemoHCTpHpYET 3HAaHHE OCOOEHHOCTEH CUCTEMHOTO U

TOCTHKEHHSI KPUTHUYECKOT'O MBIIIJIEHHSI, apTyMEHTUPOBAHHO (hOPMUPYET

KOMIIETEHIINH COOCTBEHHOE CY’KAECHHUE U OLIEHKY MH(OpMaIK, IPUHIUMAET

000CHOBAaHHOE peIICHNE

NVYK 1.2 [Ipumensiet noruueckue GopMbl ¥ IpoLeaypsbl, CIIOCOOECH
K pedIeKkcHuu 1mo moBoay COOCTBEHHOM U Uy>KOW MBICIIUTEIIbHON
JESATEIIBHOCTH

NVYK 1.3 AnanusupyeT UCTOUHUKH HH(OPMALIUHU C IEJIBIO
BBISIBJICHHSI UX IPOTUBOPEYNI U MIOUCKA JOCTOBEPHBIX CY)KIECHUI

1.3. BocnurarejabHasi pabora

Hanpasnenue Tumnbl 3aga4 ®Dopmbl pabOTHI
BOCIIUTATEIHHON pabOTHI

HAay4YHO-HCCJICOO0BATCIIbCKAsA He,[[aFOFI/ILIeCKI/Iﬁ BBICTYIIJICHHUE C JOKJIaJIOM
paboTa o0yyaroumxcs CONPOBOXKICHUSI

rpaxJ1aHCKOC€ BOCIIUTAHUC HHTCPAKTUBHOC O6CY)KI[6HI/IC JOKJIaJ0B
Ha IMPAKTUYCCKOM 3aHATHHU

1.4. MecTo tcuMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumimHa «EcTecTBeHHOHay4Hass KapTWHAa MHpa» OTHOCUTCS K O00s3aTEIbHOM YacTH
yueOHoro miaHa. TpeGoBaHMs K TNpelBapUTENbHON MOATOTOBKE OOYYaroIlerocs: 3HaHWA IO
¢usuke, XUMUU U OuomoruM B 00OBEME IIKOJBHOTO Kypca. IIpu OCBOGHUM AMCIUILTUHBI
UCIOJB3YIOTCS 3HAHUS, IIOJIy4eHHblE HpH uU3ydyeHMH aucuuiuiiHbl «Mctopus Poccumy.
JlucuuniauHa BHOCHUT BKJIAJ B M3YyYEHHE METOAOJIOIMYECKOM 4YacTH TyMaHUTapHbIX U
€CTECTBEHHOHAYUYHBIX JUCLHUIUIMH.



1.5. OcoGenHOCTH peaTu3anvu AUCHHUILINHBI
JlucuuninHa peanus3yeTcst Ha pyCCKOM SI3bIKE.

2. O0beM TUCHUILIHHBI

Bun yueOHoM paboThI IO cemecTpaM Bcero, Axanem. N3 Hux
3a4€THBIX qachl B hopme
€ IVMHUILL MPaAKTUYECKOU
IIOJITOTOBKU
OO611ast TpyA0EMKOCTh TUCIUTUTMHBI 2 72
CEMECTP 3
KonrtakTHas paboTa ¢ mpernoiaBaTesem:
AyauTopHBIE 3aHATHS (BCETO) 30
3aHsTHs JEKUMOHHOIO THIA 16
JlabopatopHbie pabOThI -
3aHsATHsI CEMUHAPCKOrO THIIA -
[IpakTHyeckue 3aHATHS 14
KCP -
CamocrosTenbHas pabora 00yJaromuxcs 42
Bun npomexyToyHo# arrectanuu: 3ader 0

3. Conep:xxanmne TMCHUIIAHBI

3.1. Paznenbl AUCHMIITIMHBI M BUJbI 3aHATHH (TeMAaTHYeCKUH TJIAH 3aHATHI)

Paszjensl v TeMbI TUCHMILIMHBI | Bcero | Ayn | Jlex |J1a6 |[Ip | Cem | KCP | CP

1. Cmanosnenue ecmecmeennonayuﬂoﬁ KapmuHbl mupa

1.1. HayuHoe TmoO3HaHHMe  SIBJICHUI
TIPUPOIBL. CraHoBleHHE Hay9IHOTO 4 2 2 4
€CTECTBO3HAHMS.

1.2. EcrectBozHanne B CpenHue Beka U
HoBoe  Bpemsa.  DkcrepuMeHTAIBHOE
ectecTBo3HaHue. EcrectBoznanme 18-19
BEKOB

2. Cospementule npeOCMAasIeHUs. 0 MUKPOMUDE

2.1. EcrecTBeHHBIE HAyKHM B JKH3HHU

COBpeMeHHOro  oOmiectBa.  Pa3Butune 4 2 2 2

ATOMHUCTHYECKUX MPEICTaBICHHUH.

2.2. CtpoeHue aToma. 10 5 4 6

2.3. CTpoeHme aTOMHOTO SIIpa. 6 3 2 4

2.4. DnemMeHTapHbBIE YaCTHIIEL. 4 2 2 2
3. Cospemennbie npedCmagierHus 0 MaKkpo- u me2amupe

3.1. Knaccuueckue mnpeacTaBieHHS O 6 3 >

MIPOCTPAHCTBE M BPEMEHH.

3.2. CelmasibHasi TeOpHst OTHOCHTEITBHOCTHL 6 3 2

3.3. O011ast Teopysi OTHOCHUTEIBHOCTH. 4 2 2 2

4. Buonozuyeckasn kapmuna mupa. Xumuieckue KoHyenyuy
4.1. XKuznp. DBOJIIOLMOHHAS TEOPHSL. 4 2 2 2
4.2. Buocdepa, HoOChepa ¥ LUBUIH3ALHSL. 4 2 2

CaMOOpFaHI/BaHI/IH 1 CUHCPI'CTHKA.

4.3. XuMu4eckre KOHIENIHU: IBOJIOLUSL
XUMUH, COBpPEMEHHAs XUMUSL 4 2 2 2
EcTecTBeHHOHAy4YHBIE aCIEKThI HKOJIOTHH.

5. Acmpoguzuueckas kapmuna mupa

5.1. Bceneunnas. 4 2 2 2
5.2. ConHeuHas cucteMa. 3Be3/bl. 4 2 2 2
Bcero 72 30 16 14 42




3.2. 3auaTHud JeKIMOHHOI0 THIIA
CEMECTP 3

Jlexmnms 1.

Tema: EctecTBeHHBIE HAyKdM B >KU3HH COBPEMEHHOro oOmiecTBa. Pa3BUTHE aTOMHCTHYECKHX
MPEJICTaBICHUMN.

Kpamkas annomayus x nekyuu.

Ecmecmeennvie nayku 6 srcuznu cospemennozo obujecmaa.

1) EcTecTBeHHbIE, TEXHUUECKHUE, TYMAaHUTAPHbIE HAYKU.

2) EnquncTBO MUpa IpUpOIHL.

3) UnTerpauus Hayk.

4) EcTecTBeHHOHAayYHOE MBIIIUICHHE.

5) Hayunslii MeTO/] MO3HAHUS.

6) Posb ecTeCTBEHHOHAYYHBIX JIOCTHKEHUN B HCTOPUH M KOHKPETHOM JKU3HH YETIOBEKA.
7) [lpeameT ecTeCTBO3HAHMS.

Pazsumue amomucmuueckux npeocmagnenui.

1) 3apokieHue aTOMUCTUYECKUX MPEJCTABICHNUN B aHTUUHOM HayKe.

2) Atomuctuka B HoBoM BpeMeHH.

3) Pa3BuTre aTOMUCTUYECKUX MPEACTABICHUI B COBPEMEHHOM HayKe.

4) TIpsiMmoe MOATBEPKICHUE UJIEH aTOMHU3MA.

5) MonexkynsapHO-KMHETUYECKas! TEOPHSL.

Jlexuus 2-3.

Tema: CtpoeHue aToma.

Kpamxasa aunomayus k nexyuu.

1) UccnenoBanue siBIEHUS AJIEKTPOIIU3A.
2) Katonubie yumu.

3) DnekTpoHHast TEOpUsI METAIIJIOB.

4) Teopuu CBETOBBIX SBJICHUM.

5) PentrenoBckue Iyqm.

6) OTKpBITHE PAAMOAKTUBHOCTH.

7) IlnanerapHast MOJEINIb aTOMA.

8) IlpoTuBOpeunst naaHeTapHOU (SAEPHOIT) MOAETH.
9) Atom Pezepdopna-bopa.

10) [IpuHIIUTT COOTBETCTBUSL.

11) BonHoBBIE CBOICTBA BElllECTBA.

12) Tabmuma [{.11. Mennaeneena.

13) IlpuHIUn JONOTHUTENEHOCTH.

Jlexums 4.

Tema: CTpoeHre aTOMHOTO SApa.

Kpamxas annomayusa x nexyuu.

1) Hyxnonsl. Dueprus cBs3u siapa. [edekt macc.

2) Henenue siaep.

3) HeynpaBnsiemas simepHasi LieTHas peaKiusl.

4) Yupasnsemas siiepHas LernHasi peaKiusl.

5) PagnoakTuBHOE M3ITy4YEHHE.

6) TepMosiAepHBIi CUHTES.

7) BnusiHue pagnoakTUBHBIX U3ITyYeHUN HA OMOJIOTUYECKUE CUCTEMBI.

Jlexmms 5.

Tema: DneMeHTapHbIE YaCTHIIbI.
Kpamkas annomayus x nexyuu.
1) Turbr B3aMOICHCTBUS.



2) YacTuIel ¥ aHTUYACTHIIBI.

3) Kitaccudukanms sneMeHTapHbIX YacTHIL.

4) CrangapTHasi MOJICTb.

5) JABuxKeHue U B3aUMOICHCTBUE AIIEMEHTAPHBIX YACTHII.
6) bonwmmoit Anponnsiii Kommaiiaep.

Jlexuus 6.

Tema: Knaccuueckue npeacTaBICHUs O MPOCTPAHCTBE U BPEMEHH.

Kpamkas annomayus x nekyuu.

1) OObIICHHOE TOHUMAaHKE MPOCTPAHCTBA U BPEMECHH.

2) Tononoruyeckue 1 METPUIECKUE XapaKTEPUCTUKH TPOCTPAHCTBA U BPEMEHH.
3) Uctopus npencTaBieHnid 0 IPOCTPAHCTRE.

4) EBknuioBa reoMeTpusl.

5) HeeBkiuaoBa reomeTpus.

6) Knnaccuueckue npenctaBiaeHus O IPOCTPAHCTBE U BPEMEHHU.

7) I'paHUIIBI MPUMEHUMOCTH KJIACCUYECKHUX MIPEICTABICHH; podiiema 3dupa.
8) IlpuHuun otHocuTenpHOCTHU ["anuiies u Teopus 3IeKTpoauHaMUKU MakcBesuia.

Jlexums 7.

Tema: CriennanbHasi TEOPUsI OTHOCUTEIBHOCTH.
Kpamxasa annomayus k nexyuu.

1) IMpeanoceinku nmoctpoenust CTO.

2) IMoctynater CTO.

3) OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.

4) PensaTUBUCTCKOE 3aMeIJICHUE BPEMEHHU.

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

7) I[IpeobpazoBanus Jlopenna.

8) Onrnueckuii >pdexr Jomnepa.

9) DnekTpoMarHuTHOE MOJIE.

10) OkcniepyMeHTaIbHOE 000CHOBAHUE PENITUBUCTCKOTO 3aME/UIEHNS] BPEMEHH.

Jlexmms 8.

Tema: OOmas Teoprst OTHOCUTEIBHOCTH.
Kpamxkas annomayus x nexyuu.

1) 3akons! Kemepa.

2) 3akoH BcemupHOro TArOTEHUS.

3) UnepTHas u rpaBUTAILIMOHHAS MaCCHI.
4) IlpuHUHUI SKBUBAJIEHTHOCTH.

5) I'paBuTanimoHHOE MOJE.

6) [Monstue 06 OTO.

7) ITIpoctpancteo B OTO.

8) Cnenctus OTO.

3.3. 3aHATHA CEMUHAPCKOI0 THIIA
VY4eOHBIM IJIAHOM HE IPEIYCMOTPEHBI

3.4. [IpakTHyeckue 3aHATUSA
CEMECTP 3

Ha mnepBom mnpaktudyeckom 3aHATHH 10 TeMe «HaydyHoe no3HaHME SIBICHHH IIPUPOJBI.
CraHOBJIEHHE HAYYHOT'O €CTECTBO3HAHNUS» MPENOJAaBATEIb HA KOHKPETHOM IIPUMEPE MTOKA3bIBAET,
KAaK JIOJDKHBI BBINIOJHATHCA M JOKJIAABIBATHCS PE3YJbTAThl BBINOJIHEHUs 3agaHui. Ha stoMm
3aHATHM OH COOOLIAET CTyJEHTaM IepeueHb 3a/JlaHUil Ha CIEIYIOLIEe 3aHATHE U M0 KAKAOMY



3aJlaHUI0 Ha3HAvaeT JOKiIaauuka. [Ipu moAroToBke K MPaKTUYECKOMY 3aHSTHIO BCE CTYJIIEHTHI
IpyHIibl BBIIOJHAKOT BCC 3aJaHUA U IO KAXIOMY M3 HHUX COCTABJIAKOT KOHCIICKT OGBGMOM HE
6onee 0,5 ctpanunpl. JIOKIaMYUKA MIOMHUMO ATOTO TOTOBSIT BBICTYIUICHHUS TEpe]] ayJIuTOPUCH,
KOTOPBIC HC MNOpCANOIararoT HMCIOJb30BaAHUA KOHCIICKTOB W  HHBIX 3aIliCcen. HGHBIO
MPAKTUYECKUX 3aHITUN SIBISETCA YINIyOJeHHEe 3HAaHUW METOJI0OB KPUTHMYECKOrO aHajau3a u
OLIEHKM HAy4yHBIX JOCTIKCHHMH, a Takke (HOPMUPOBAHME YMEHHH OCYLIECTBISATh IOUCK
nH(popmanuu, cooupatb u 0000maTh (PaKThI, OTHOCAIINECS K MPOGHECCUOHATBEHOM ACSITEIHPHOCTH.
Hocnez[yloume 3aHATUA NOPOBOAATCA [0 TAKOMY IKC IUIaHY, HO BMCCTO MPCHOJaBATCIIA
PE3yNbTaThl BHIIOTHEHUS 3aJaHUM MPE3EHTYIOT TOKIATINKH.

IIpakTuueckoe 3andarue 1.

Tema: HayuHnoe no3HaHue sBieHUMN npupoabl. CTaHOBIEHHE HAYYHOTO €CTECTBO3HAHMSI.

Ilepeuens 3adanuii:

Hayunoe nosnanue sgnenuti npupooeoi.

1) Vsacuurte 10rMKy HAy4YHOTO TIO3HAHUS SBJICHUS IPUPOJIbI HA KOHKPETHOM IIPUMEDE.

2) Kparko omummre HMCTOPUIO OTKPBITHS M HUCCIEJOBaHHS MAarHUTOB W MAarHUTHOTO IIOJIS,
aKKypaTHO cjienaiiTe HeoOX0IMMbIE HIUTFOCTPAIUH.

3) 3anumuTe COBpEMEHHBIE MPEACTABICHUS O MAarHUTHOM Toje 3eMJIM U €ro 3HAYeHUH s
KU3HU Ha 3eMIIe.

4) IIpuBeauTte mpuUMephl MPUMEHEHHUSI MATHUTHBIX SIBJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.

Cmanoénenue HayuHo2o ecmecmeo3HaHUs.

BuuMarensHO mpociyiiaiTe, 3aKOHCHEKTUPYHUTE U MPOAHAIM3UPYHTE paccKa3 MpenojaBaTes,

copMyIUpyHTe U 3a7aiiTe BOIIPOCHI.

1) 3apooscoenue nayunvix sumanuti (IV-II moic. 0o w.2.). IlpencraBbTe pe3ynbTaThl NU3YYCHUS
COBPEMEHHOT0 MH(POPMAITMOHHOTO MPOCTPAHCTBA 10 MPOOJIEME 3apOXKICHHUS HAYyYHBIX 3HAHUH.
ChenaiiTe KpaTKoO€ CTPYKTypUPOBaHHOE COOOIIEHHE O €CTECTBEHHOHAYUHBIX JOCTHKEHHAX
Meconortamun, Erunra, Uaaun, Kuras. YkaxuTe UCIOIb30BaHHBIE UCTOYHUKU UH(OPMALIUHL.

2) Hauanvuoui sman pazeumusi anmuunou Hayku (I meic. 0o u.3.). IlpenctaBbre pe3yabTaThl
W3YyYEHHUS] COBPEMEHHOTr0 MH(OPMAIIMOHHOTO MPOCTPAHCTBA, COJEPI)KAILEro CBEACHHUS O
HayaJbHOM 3Tale pa3BUTHS aHTUYHOW Hayku. Cremaiite 0030p JOCTHXKEHUN HaTypalbHON
¢mnocopuu, acTpoHOMHUH, MaTeMaTHKH B yKazaHHbIH mnepuoa. Oxapakrepusyiite
€CTEeCTBCHHOHAYYHBIC B3TJIsAIbI 3eHOHA, [Tudaropa, [InaTona.

3) Ecmecmeosnanue Apucmomensa. IlpeacraBpTe pe3yibTaThl MOMCKa UH(GOPMAIMKA O Pa3BUTUU
UJeu CHUCTeMaTU3allud 3HaHWM, MPUBEIUTE NPUMEPHl B3IJIAJ0B APUCTOTENS Ha IMPOLECC
MO3HAHUS, IBUKEHHE, MATEPUU H T.JI.

4) Ecmecmesosnanue 6 IlI-I 6 00 H.5. (danunckuti nepuod). OXapaKTepU3yUTe TOCTHKEHUS
Anexcanapuiickoil mkonsl: EBxinga, Apxumena u np. IlpuBenure KOHKpETHbIE HpPUMEpPHI
JIOCTUKEHHUI YUCHBIX.

5) Ecmecmeosnanue 6 I-II 6 00 n.3. (epexo-pumckuii nepuod). Packpoiite cyTh cuctembl Mupa
KnaBnust Iltonemes. Ykaxure, Kakue €CTECTBEHHOHAyYHbIE MPEJCTABICHUS OTPAXEHBI B
tpyae Tura Jlykpenust Kapa «O npupoae Bemein». Oxapakrepusyiite nepuos ynaaxa.

[IpakTuueckoe 3anarue 2.

Tema: EctectBo3nanue B Cpennue Beka u HoBoe BpeMs. DKCIepUMEHTaIbHOE €CTeCTBO3HAHUE.

EcrectBo3nanue 18-19 BekoB.

Ilepeyens 3a0anuii:

Ecmecmeosnanue 6 Cpeonue éexa u Hogoe epems. Ikcnepumenmanvrhoe ecmecmeo3natue.

1) Penueuosuwiii sman pazeumusi ecmecmeoznanus. OXapaKTepu3yuTe M MPOWIIIOCTPUPYUTE
MIpUMEpPaMH CXOJIACTUYECKUM TUI MBIIUICHUS. Y KaXUTE MPUUYUHBI YIaJlKa HAyKU B 3ama Hon
EBpore. HazoBuTe uepThl pa3BUTHSA €CTECTBEHHBIX HAyK B TMEPHOJ CpPEIHEBEKOBBS.
Packpoiite mpeAnoChUIKM U 3HaYEHUE MOSIBICHUS YHUBEPCUTETOB U POJIb Pa3BUTHS TEXHUKHU
JUISL HAyKH. Y KaKUTe Hay4Hble B3rJIsibl P. bakoHa.



2) Ilpeonocoviiku u ocobeHHOCMU pazsumus HAyKu cpeonegekosozo Bocmoka. Crenaiite
CTPYKTYpHUPOBAHHBIN 10 00JIACTAM 3HaHHS (MaTeMaTuKa, aCTPOHOMUS, MEXaHUKA, MEIUIINHA
1 T.J1.) 0030p HOCTHXKEHUHN apaOCKUX y4eHBIX: Xope3mu, ABulieHHa, Anb-bupynu, Yiyroexk,
AnbXa3eH U Jpyrux.

3) Ecmecmeosnanue snoxu Bo3zpooswcoenus. IlpoaHanu3upyiTe NpearoOChUIKH W CYTh HAay4YHOU
pesomorun H.  Komepuuka. Oxapakrepusyiite  ¢akThl, IOCIYXKUBIIHE OCHOBOM
TeJIMOLIEHTPUYECKOMN UIeH, MUPOBO33peHUecKoe 3HaueHune padot H. KonepHnuka.

4) bopvba 3a cenuoyenmpuueckyro cucmemy mupa. IlpoaHanu3upyire uaer0 MHOKECTBEHHOCTH
IUTAaHETHBIX cucTeM B OeckoHewuHod Bceenennoit ([x. bpyno). [laiite ¢GopmymupoBku u
MPOMILTIOCTPUpYiTE pucyHkamu 3akoHbl . Keruepa. Kpatko usnoxure Ouorpaduu y4eHbIx.

5) Paszeumue mexnuku 6 nEpuod CpPeOHeBeKO8bsi — HNPEONOCHLIKA IKCNEPUMEHMATLHOSO
ecmecmseosHanus. KOHKpeTHBIMU mpuMepamMu OOOCHYHTE TO, YTO TEXHHKAa B MEpUOJ
CPEIHEBEKOBbSl OKa3aJla BJIMSHUE Ha pPa3BUTHE €CTECTBO3HAHUA. PaccMoTpuTe mnpumepsl
TEXHUYECKUX TOCTHKEHUH JIeoHapno na BuH4u, pacKpolTe METOLOJIOTHYECKOE 3HAYCHUE €ro
HUCCIIEOBAaHUM.

6) Memooonoeus I'. I'anunes. OxapakTepu3ynuTe MpoLecc 3apoKIeHNE KIaCCHUeCKONH MEXaHUKH.
Haitgure onucanuss wuccnenoBanuid [amwiies W yKaXuTe HUX 3HAYCHHE I PEIICHUSA
(GyHIAMEHTAIBHBIX MPOOJIEM ecTecTBO3HaHUS. ONHMIIUTE €ro BKJIAJ B CTAHOBIICHHE WCU
reJIMOLEHTPU3MA. YKaXXHUTE CTPYKTYpY HAy4HOIO0 MeToja no3Hanus o I'. ["anuero.

7) Ecmecmesennonayynule ucciedosanus M. Hoiomona. OxapakTepusyiiTe eCTeCTBEHHOHAYYHBIE
uccnenopanusi M. Hpiorona, nuHammdeckoe OOOCHOBaHUE TEIUOICHTPUUECKOM CHUCTEMBI
MHpa, 3akoHbl HhroTOHA.

8) Baoicnetiwuue omxpoimus ecmecmeosnanus 16-18 exos. IlpuBenute mpuMepsl UCCIeT0BaHUI
yaenukoB . ['amunes. Onummre padoTsl . Toppruyely mo UCCIeJOBAaHUI0 aTMOC(HEPHOTO
JIaBJICHUS, HACOChI, CKOHCTpyHupoBaHHbie O. ['epuke. YKaxuTe HanpaBiIeHUS HCCIEIOBAaHUM,
obecneunBire nodexy aromuctuku (P. boiins u np.).

9) BHumaTenbHO MpochymaiTe COOOIIeHUs TOBAapUIEH, cPOPMYITUPYHTE U 3a7aiiTe BOTPOCHI
o TeMe ATUX coobmeHui. [Ipoananu3upyiiTe MOJIy4eHHYIO U3 COOOIECHU HHPOPMAIIMIO U
COTIOCTaBbTE C UMEIOIIEHCS Y Bac — chOopMyIHpyiiTe KpaTKOE TOMOTHEHHE.

Ecmecmeosnanue 18-19 gexos.

Ilepeuens 3adanuii:

1) Omxpvimue nonesoii gopmor mamepuu. CucreMaTu3upyinre uHOOPMAIUIO O HAKOIUICHUU
¢akToB B 00JacTU »NeKTpuyecTBa M MarHetusma. CrenaiiTe CTpyKTYpHpPOBAaHHBIA 0030p
uccienoBanuii B 3toil oomactu B 18-19 BB. (V. ['mmsbept, O. I'epuke, L. Kymnon u np.).
Oxapakrepusyiite (akTsl O B3aUMOCBSI3M 3JIEKTPUYECTBA M MAarHeTU3Ma, IOJyYEHHbIE
. Aparo, I'.-X. Opcrenom, A.-M. Amniepom, M. @apaneem.

2) Teopus snekmpomazhummuoco nons. Packpoire cymuocts Teopun Jx. MakcBesia, onummure
OTIBITHI, OOECIIEUNBIIUE €€ IKCIIEPUMEHTAIbHOE 000CHOBAHUE. Y KaXUTE OCOOEHHOCTH padboT
I'. I'epua.

3) Cmanosnenue kraccuveckou mepmoounamuxy. OxapakTepusyiTe B3Il Ha IPUPOTY TEILIa,
cyuiectBoBaBiine oT JpeBHeut ['peunn no P. Maiiepa u [Ix. JKoynsa. YKakuTe MPUUUHBI
9BOJIIOLIMM ITHX B3IJISAOB.

4) 3axon coxpamenus sSHepauu, mennogvle Mauwiunsl. llpeacTaBbTe pe3yabTaThl IMOHUCKA
uHpOpPMALIUM U CTPYKTYPUPOBAHHO H3JIOKUTE HCTOPUIO OTKPBITHUS 3aKOHA COXPAaHEHHS
sueprun. [IpoHabmromaiiTe mpuMepsl 1 0OBSICHUTE PAOOTY TETUIOBBIX MAIIIKH.

5) BuumatenbHO mpociyiaiTe coOOIIeHUs TOBapHIlel, cPopMyTupyiTe U 3afaiiTe BOMPOCHI
o TeMe 3Tux coobueHuil. [Ipoananu3upyiite NOTYYEHHYIO U3 COOOIIEHUN MH(OPMAIHIO U
COIIOCTaBbTE C UMEIOIIEHCS ¥ Bac — chopMyIupyiiTe KpaTKoe JTOTOTHEHHE.



[IpakTuueckoe 3anstue 3.

Tema: ’Ku3ub. DBOTIOLMOHHAS TEOPHUSL.

Ilepeyens 3a0anuii:

Kusnb.

1) Omauyue orcusoco om  Hedxcueozo. Bewecmeennas ocnoea orcusnu. IlpuBenure
Kiaccu(ukanuio HaykK o kUBoM. C HCIIOJIb30BAaHHMEM KOHKPETHBIX HMPUMEPOB PACCKAKHUTE O
GYHKIUSAX, TPUCYIINX KUBBIM OpraHu3Mam. [lepednciuTe u oXapaKTepusyinTe XUMUIECKUE
JJIEMEHTHI, MpeoONajaroie B KUBBIX OpPraHW3Max; HEOPraHUYEeCKHEe MOJIEKYJIbI,
OpraHWYECKHE MOJIEKYJIbl, MAKPOMOJIEKYJIbI. /[aliTe eCcTeCTBEeHHOHAYYHOE ITOHATHE KU3HH.

2) Konyenyuu 603nuxHosenus ocusnu Ha 3emie. llpencraBpTe pe3yibTaThl HU3YUYCHUS
COBPEMEHHOTO WH(POPMAIIMOHHOTO MPOCTPAHCTBA 00 MAESX, JIEKAIIUX B OCHOBE KOHLICIIIHNA
KpealuoHNU3Ma, CIIOHTAaHHOTO 3apOXKACHUS, CTAllHOHAPHOTO COCTOSIHUS, TAHCIIEPMUHU, KPAaTKO
paccMOTpUTE TEOpHUI0 OMOXMMHUYECKO# 3Bomtoruu. Ilepeuncianre ydeHbIX, 0OOCHOBABIIMX
pa3JInYHbIE MOJOKEHUS KOHIIETIIUH.

3) Hauano scuznu na 3emne. OnummTe yCaoBus Ha 3emiie TP BOSHUKHOBEHHUH KXU3HH C TOYKU
3penust Teopun A.W. Omnapuna. [IpencraBpTe pe3ynbrarhl nmowcka wHMopmanuu o ¢akrax,
KOTOPBIE OOBSCHSET U HE OOBSICHSET ITa TEOPHSI.

4) Cmpoenue u pasnosuonocmu kiemok. CTpyKTYpHUPOBAHO H3JI0XKHUTE HCTOPHUIO CO3JaHMS
KJIETOYHOW TeOopHuH, oxapaktepusyiTe Bkiag ydeHbix (A. JleBenryk, P. I'yx, P. Bpoys,
P. llnetinen, T. IlIBanH 1 apyrux).

D600y UOHHASL MEeopusl.

1) Cmanoenenue uoeii 36omoyuu. Jlaiite OHATHE 3BOMIOLUOHHOM Teopuu. [lepeuncaure 3Tans
CTaHOBJICHUSI 3BoJIIOMOHHOW Teopur. Omnummte wunen K. Jluanes, XK.-b. Jlamapka,
XK. Broddona, mocmyKUBIINE pa3BUTHIO BOITIOIIMOHHON TEOPUH.

2) DOeonoyuonnas meopuss Y. Jlapsuna. llpencraBbTe pe3yJbTaThl HUMEIOIMIUXCSA B
MH(POPMALIMOHHOM TIPOCTPAHCTBE CBEACHUH 00 »HBomonmonHod Teopun Y. [lapBuHa.
HazoBure »skcnepuMeHTandbHble (DAKThl, JI€KallMe€ B OCHOBE TEOPUHM D3BOJIOIMH, UX
TEOPETUYECKOE OOBICHEHUE U TPAHULBI IPUMEHUMOCTH.

3) [lenemuxa. 3axomwi Hacnedosanusi I. Menoens. BrvimenuTe NpenNnoChUIKH 3aKOHOB
HACJIEIOBAHUS, PACKpPOWTE CyTh SKCIEPUMEHTANbHBIX wucciaenoBanuii [. Mennens,
CIENaHHBIX UM BBIBOJIOB U UX 3HAYEHUE ISl IOHUMAHUS 3BOJIIOLUU.

4) Ilaneonmonocuueckue spuvr 360moyuy. O4eHb KpaTKo cienaiire 0030p eCTeCTBEHHOHAYYHBIX
MIPEJCTAaBICHUN 00 3BOJIOMHU JKUBBIX OPraHU3MOB Ha 3eMJie, BBIAEIAS caMOe CYIECTBEHHOE
B pa3IMYHbIC MAJEOHTOJIOIMYECKHE IPbl (XUMHUECKHUE U (PU3UYECKUE YCIOBHUS, KIHOUEBbIC
W3MEHEHUs pPAacTeHUN U >KUBOTHBIX). 3aloJHUTE TalnMily, B KOTOPOM MO KaXAOW U3
MAJICOHTOJIOTUYECKAX ~ Jp OTMEYaeTcss Bpems, (H3MUecKue YCIOBUS Ha  3emJie,
XapaKTEpUCTHUKA KUBBIX OPTraHU3MOB.

5) BuumaTtenbHO mpociyiaiTe cooOIIeHUs TOBapuIlel, cPopMyTupyiTe U 3afaiiTe BOMpPOCHI
1o Teme 3Tux coobueHui. Ilpoananu3upyiite NoIydeHHYIO U3 COOOIIEHUI MH(OPMALHIO U
COIIOCTaBbTE C UMEIOILEHCS y Bac — chopMyIupyiiTe KpaTkoe TO0MOIHEHHE.

[IpakTuueckoe 3ansarue 4.

Tema: buocdepa, Hoochepa u nuBmIH3anmst. CaMoopraHU3aIus ¥ CHHEPTeTHKA.

Ilepeuens 3adanuii:

1) Pazeéumue sxocucmem, ux ocobenHocmu u uepapxus. JlailiTe TOHATHUS DKOCHCTEMBI,
MOITYJISIUH, KPYyroOBOpPOTa JHEPTUH, NMPHBEIUTE NPUMEPHI dKocucTeM. Hapucyiite cxemy,
MOKA3bIBAOIIYI0 UEPAPXUIO MATEPHHU: OT DIIEMEHTAPHBIX YaCTHIL JO OHOCQEPHI.

2) 3axonwvr sxonocuu. Packpoilre CyTh 3aKOHOB MHMHUMYyMa, TOJEPAHTHOCTH, KOHKYPEHTHOIO
UCKJIIOYEHHsI, OCHOBHOTO 3aKoHa skosoruu. /[laiite (opMyTHMpOBKM 3aKOHOB M IpPUBEIUTE
pe3ysbTaThl MOUCKA IMPUMEPOB HX TPOSBICHUS, ONHMCAHHBIX B Pa3IMYHBIX HCTOYHUKAX
nHbOpMAaITUH.

3) Buocgepa: epanuyvt buocgepul, yuenue B.U. Bepnaockoeo. Ykaxute (akToOphl, 3aTar0IIHC
rpanunbl ouocdepsl. ChenaiiTe pUCyHOK, MOKA3bIBAOIINI pa3HOOOpasne KU3HH Ha Pa3HBIX
PaCCTOSIHUAX OT YPOBHS MODSL.



4) Hoocghepa: yuenue B.U. Bepnaockoeco. llpuBenaute cBeneHus u3 Ouorpaduu y4deHOro,
packpoiiTe CyTh MOJIOKEHUH ero yueHus o ouocdepe u Hoocepe.

5) IHouamus camoopeanusayuu u cuxnepeemuxky. BHHUMAaTeIbHO U3y4YHUTE TMPUMEPHI
CaMOOpraHu3allMk B XWUBOW W HEXWBOW mnpupojae. [Iponabmromaiite BumeodparMeHT HWIH
¢dororpaduu, TOKa3pIBAIOMIME SIBJICHHE CAMOOPTaHM3AMU Ha TOBEPXHOCTH MAacia.
[To3HakoMbTECHh C TIOHATHEM CHHEPTeTHKHU. YSCHUTE B3aMMOCBSI3b MPEICTaBICHUNA 00
IKOCUCTEeMaX, Onocdepe, Hoocepe ¢ TOHATHEM CaMOOPTaHU3AIINH.

6) BauMaTensHO mpocymiaiTe COOOIIEHHsI TOBAPHIIEH, CPOPMYIUPYHTE U 3aJaiiTe BOIPOCHI
o Teme 3Tux cooOuieHuit. [Ipoananu3upyiite MoaydYeHHYIO U3 COOOIIEHUN HHPOPMAIUIO U
COIIOCTaBbTE C UMEIOIIEHCS ¥ Bac — chopMyIupyiiTe KpaTKoe JOTOTHEHHE.

[IpakTuueckoe 3ansTue S.

Tema: XvuMHUecKUe KOHLENIMH: 3BOJIIOLMS XUMHH, COBpEMEHHasi Xumusi. EcTecTBEHHOHAyuUHbIE

ACTIEKTBI YKOJIOTHH.

Ilepeuens 3a0anuii:

Xumuueckue Konyenyuu: 360110YUs XUMUU, COBPEMEHHASL XUMUSL.

1) Oeonroyus xumuueckux 3uanun. V3n0XKuT€ HUCTOPUIO PA3BUTUS XUMHHM: B JApEBHEH
HaTypuinocopuu, B CpenHue Beka, oxapakrepusyite padotsl P. boitnsa, A.M. bytneposa
(cTpyKkTypHast XUMMsI), MOHSTHE 3BOJIOLUOHHON XHMMHM, MPEANOCHUIKA CHUCTEMATH3ALMs
2JIEMEHTOB, CyTh niepuoandeckoro 3akona /[.1. Menneneesa.

2) Cospemennsiii cunmes. Kamanus. TlpoananuzupyiTe pojib CHHTE3a B COBPEMEHHOM MUDE,
JlaiiTe MOHATHE U IPUBEANUTE IPUMEPBI KaTalIu3a.

3) Xumuueckuii cocmas ob6onovex 3emau. CXeMaTHYeCKH H300pa3WTe JHArpammy,
MOKa3bIBAIOLIYI0, KAKHE AJIEMEHTHI U B KaKMX KOJMYECTBaX MpeoOiagaoT B 3€MHOH Kope, B
aTMocdepe, B LIEJIOM Ha TUIaHETe.

4) IIpupoonvie 3anacel cvipbs: Heopeanuueckoe, opeanuyeckoe coipvbe. KpaTko ONMUIINTE BHUJIBI
CBIPBSI, €T0 MPOUCXOXKICHHE, PACCMOTPUTE MPOOIIEMY UCTOIICHUS.

5) Cospemennvie u nepcnekmuenvie Mmamepuanvl. IlpuBenure HalJeHHble BaMM B
MH(OPMALIMOHHOM MPOCTPAHCTBE HMHTEPECHBIE NPUMEPHI COBPEMEHHBIX U IEPCHEKTUBHBIX
MaTepHUaJIOB U IPOLIECCOB, HAIIPUMED, MOJIUMEPBI, KHUJKAE KPUCTAILIBI, IpadeH U T.J.

Ecmecmeennonayunvie acnekmul sKon02uu.

1) Inobanvhvie xkamacmpoghvr u s36onoyus. llpuBeaure mpuMepbl KatacTpod KOCMHUYECKOTO
MaciTada, MPOMCXOASIINX Ha Hallel IUIaHeTe B TEUEHHE €€ CYIIECTBOBAHMS, MX MPU3HAKH,
JOIIEIINE 0 HAC. YKAKHUTE PA3NUUHbIE OOBSICHEHUS KaTacTpod, KOTOphle MOXXKHO HAWTH B
COBPEMEHHOM  MH(OPMAIIMOHHOM TIPOCTpPaHCTBE. PackpoiiTe TOHSATHE HSKOJIOTUYECKON
KaTacTpoQBl.

2) Knumam npowinoeo, macmoswezo u 6yoywezo. OxapakTepusynre U3MEHCHHsI KJIMMara Ha
HAalllEW IUIAHETE M MX MOCJIEACTBUA: IEPHUOJ OJICACHEHUS, MATKHM Kiumar JpeBHeuen
nuBwin3anuu. [lpuBenure mnpuMepbl HM3MEHEHHs KIMMara B HCTOPUM LMBWINM3ALUU:
CpeIHEeBEKOBasi BecHa, manoe ojneieHeHue B EBpome. [lpuBenuTe mporHo3sl yueHbIX Ha
Oynmyiee.

3) Ilapnukosviii 3¢hghexm. Kucrnomuwvie ocaoku. O3zonosbie Ovipbi. Ha ocHOBe wH(pOpMaiuwy,
nMeronieics B cetu VHTEpHET, U3I0XKUTE NMPUYUHBI U TOCJHEACTBUS YKA3aHHBIX SIBJICHUH,
METO/IbI UX TPEJOTBPAIICHHS, MEPHI TOCYIAPCTBEHHOHN MOJIUTHKH 110 O0phOE ¢ HUMH.

4) Ilpobnemwvr s3nepeocobepescenus. lpuBenure mpuUMEPHl MIEKTPOCTAHIIUNA, UX JTOCTOMHCTBA U
HE/IOCTAaTKU, 3HeproodecneueHne B Yiamyptuu, [nasose. JlaiiTe mHOHATHE W TpPUMEPHI
aJbTEPHATUBHBIX UCTOYHUKOB YHEPTUU.

5) BHumaTensHO mpociymaiTe COOOIIeHUs TOBAapUIeH, cPOpMYyITUPYHTEe U 3a7aiiTe BOTPOCHI
o TeMe ATUX coobmeHui. [Ipoananu3upyiiTe MOIy4eHHYIO U3 COOOIECHN HHPOPMAIIMIO U
COIOCTaBbTE C UMEIOIIEHCS Y Bac — chopMyIHpyiiTe KpaTKOE TOMOTHEHHE.



[IpakTuueckoe 3anarue 6.

Tema: Becenennas.

Ilepeyens 3a0anuii:

1) Obwas meopus omunocumervhocmu. Pacckaxkute, Kak Bbl TOHSJIM  IPUHIUT
SKBUBAJIEHTHOCTH, OXApPAKTEPU3YWUTE MpENCTaBICHUA O MHpocTpaHcTBe U BpeMeHu B OTO.
[IpuBenute sxcnepumenTtanbHoe obocHoBanue OTO.

2) [Tunomesza borvwoco e3pviea (xpononocus). Ilpe3eHTylTe pe3yiabTaThl TIOUCKA H
CUCTeMaTH3allMil  WHQPOPMAIMM  OTHOCHTEIHHO  COBPEMEHHBIX  €CTECTBEHHOHAYYHBIX
MpEACTaBICHU O BO3HUKHOBEHHMH Bcenennoil. HM300pa3ute cxeMmy, ITOKa3bIBAIOIIYIO
COCTOSIHME MAaT€pUU B 3aBUCUMOCTH OT BPEMEHH C MOMEHTa boJb11oro B3phIBa.

3) Obocnosanue eunomesvt bonvuioeo e3pvisa: 3axkon 3. Xabbaa, penuxmogoe usnyueHue.
[IpencraBeTe pe3ynbTaThl OcMBICIeHUsT MH(opMaru 06 ontudeckoMm 3¢ ¢exre Jomnepa u
0OBSCHUTE Ha €r0 OCHOBE CYTh 3akoHa Xa0Osa. KpaTko HW370KHTE WCTOPHIO OTKPBITHS H
CYIIHOCTb PEJIMKTOBOTO U3TyUCHHUS.

4) IIpoucxoocoenue xumuveckux snemenmos 6o Bcenennotl. IlpencraBbTe pe3yiabTaThl IOUCKA U
OCMBICTICHUS HH(pOpMaIMU 00 3BOJIIOLUHU 3BE3Jl, KOTOpas OOBICHAET PaclpOCTPAHEHHOCTb
XUMUYECKHX AJIEMEHTOB BO BceneHHOM.

5) Cmpyxkmypa mezamupa. llepeunciuTe YpOBHM OpraHM3allUd MaTepud B MEramupe.
O600muTe TpeacTaBieHWs O MacmTabax BO BceneHHON OT MHKpoMHpa 10 MeraMupa,
WCIIONIB3Ysl Pa3IMUHbIC €IUHUIBI U3MEPEHUs (METp, aCTPOHOMHYECKAs €IWHUIA, CBETOBOM
TOJl, TapCeK).

6) BHumaTensHO mpociymaiTe COOOIIeHUs TOBAapUIEH, cPOPMYITUPYHTE U 3a7aiiTe BOTPOCHI
1o TeMe ATUX coobmieHui. [Ipoananu3upyiiTe MOIy4eHHYIO U3 COOOIECHN HHPOPMAIIMIO U
COIOCTaBbTE C UMEIOIIEHCS Y Bac — chOopMyIHpyiiTe KpaTKOE TOMOTHEHHE.

[IpakTrueckoe 3ansTue 7.

Tema: ConHeyHasi cucteMa. 3Be3/1bl

Ilepeuens 3a0anuii:

Conneunas cucmema.

1) Cospemennvie npeocmasnenus o npoucxoxcoenuu Conneynoti cucmemol. KpaTko M3I0KUTE
pe3ynbTaThl TMOWCKA W CHUCTeMaTW3aluu WHOpPMAIMA O THUIOTE3aX BO3HUKHOBEHUS
ConHEeYHOM CUCTEMBI, INTaHeT U MaJbIx Ten CoTHEUHOM CHCTEMBI.

2) Coanye. Cxematudecku nzobpasure ctpoerre CoHIIA, 3aMUITUTE €T0 XUMUYECKHA COCTAB.

3) Ilnanemor 3emnoul epynnet. B pagumycax opoutsl 3emin npuBeauTe pacctossaust ot CoyHIa 10
Mepkypusi, Benepb, Mapca. Ilepeuncnure ux ¢u3n4yeckue MnapaMeTpbl, YCIOBUS Ha
MMOBEPXHOCTAX IIJIAHET, CITyTHUKH.

4) Ilnanemvi-euecanmei. B paguycax opobutsl 3emiu mnpuBenute paccrostHus ot ConHIa 10
IOnutepa, Catypna, Hentyna, Ypana. [lepeunciante nx gusznueckue napameTpbl, YCIOBUS Ha
MOBEPXHOCTSX IJIAHET, CITYTHUKHU.

5) Manvie mena Coaneunoti cucmemol. llpencraBpTe pe3ynbTaThl IMOMCKA W CUCTEMAaTH3AIlUU
uH(popmanuu o kraccuduranuu Mansix Tel COTHEYHOW CUCTEMBI, JATe MOHSITHS CITyTHUKOB
IJJAHET, AacTEpPOUJIOB, METEOPUTOB M JApyrux ManblX Teal COJHEYHOW CHCTEMBIL.
Oxapakrepu3yiTe X B3auMOJIECHCTBUE C 3EMIIEH.

6) BanMaTensHO TpocymiaiTe COOOIIEHHsI TOBAPHIIEH, CPOPMYIUPYHTE U 3aqaiiTe BOIPOCHI
o Teme 3Tux cooOuieHuit. [Ipoananu3upyiiTe oayuYeHHYIO U3 COOOIIEHUN HHPOPMAIUIO U
COIIOCTaBbTE C UMEIOIIEHCS ¥ Bac — chopMyIupyiiTe KpaTkoe JTOTOTHEHHE.

36e30u1.

1) Pasmepovr u macca 3se30. IlpuBenuTe mpUMEpbl 3BE3J, YKAKHUTE WX pa3Mepbl U Maccy B
cpaBHeHuU ¢ COTHIEM.

2) Paccmosinue 0o 36e30. [lpuBenute mpuMepsl 3B€3]1 U PACCTOSHHS J0 HUX B CBETOBBIX T0O/Iax,
COIMOCTABbTE BpEMs PACIPOCTPAHCHUS CBETa OT 3BE3]] CO BpPEMEHEM, MPOMIEANIUM OT
W3BECTHBIX COOBITUH UCTOPUH YEIIOBEUECTBA JIO0 HAIIUX JTHEH.



3) Pootcoenue 36e30. I3moxkuTe COBpeMEHHbIE €CTECTBEHHOHAYUHBIE MPEACTABICHUS O Mpoliecce
o0pa3oBaHUS 3BE3/I.

4) Xumuueckuti cocmas 36e30. Haiinure u 3anummre CrocoObl M Pe3ysbTaThl OMpPEISTICHUs
XUMHUYECKOTO COCTaBa 3BE3/I.

5) Duepeus 36e30. ChopMyaupyuTe BHIBOJ OTHOCUTEIHHO MPUYUHBI CBEYCHUS 3BE3]I.

6) Dmanvl 260110YUU 3630 paziuyHou maccyl. IIpoaHanu3upyiTe BpeMs KU3HU U ATAIbl )KU3HU
3B€3]] pa3JIUYHON MaCCHI.

7) Deoaroyus xumuyeckux snemeHmos 6o Bcenennou u scusns 36e30. O0bsICHUTE MHOTOOOpa3ue
XUMHUYECKHX AJIEMEHTOB BO BceneHHOM.

3.5. JIabopaTopHbIe padoThI
VY4eOHBIM IITAaHOM HE MPEAyCMOTPEHBI

3.6. KoHTpOJIb CaMOCTOATEILHOM PadoThI
Y4eOHBIM IJIAHOM HE PEIYCMOTPEHO

3.7. CamocTosiTeIbHAsA padoTa CTY/ICHTOB

Pexomenayembie GopMBI caMOCTOSATETHLHOM PabOThI CTYACHTOB: 1) oopMiieHHE KOHCTIEKTa TIPH
MOJITOTOBKE K MPAKTUYECKOMY 3aHATHUIO; 2) MOATOTOBKA JOKJIAAa K MPAKTHUYECKOMY 3aHSTHIO
(I/I3y‘-IeHI/Ie HNCTOYHHUKOB I/IH(I)OpMaLII/II/I, BbIACICHUC TJIaBHOI'O, AaHalanu3, CUCTCMaTHu3alusid,
(hOopMyJIHPOBKA OCHOBHBIX MBICIICH M COOCTBEHHBIX CYXIEHUH, 0(hOpMIICHHE TEKCTa JTOKJIaaa B
paboueil TeTpajy, BbIyYHBaHHUE, MOJITOTOBKA KOMIBIOTEPHON MpPE3CHTAIMU); 3) MOJATOTOBKA K
KOHTPOJIbHOH pabote (mouck MH(OpMAIMK B KOHCHEKTE M APYTHX pa3IMYHBIX HCTOYHHUKAX,
KPUTUYECKHUM aHAJIU3 U CHHTE3, BEIYUYHBAHHUE).

4. ®oH/1 OLIEHOYHBIX CPEACTB

OOC BKIIOYAET OLIEHOYHBIE CPEACTBA TEKYIIETO, MPOMEXKYTOYHOTO M MOCTHUTOTOBOIO
koHTpous (IIpunoxenue 1).

5. IlepeyeHb OCHOBHOI M IOMOJHUTEILHON YueOHOI JIUTEpaTypHhl,
HE00X0AMMOI1 17151 0CBOCHUS TUCUUIJIMHBI

5.1. OcHoBHas qUTEpaTypa
1. T'yceiixanos, M. K. KoHuenuuu coBpeMEHHOTO €CTECTBO3HAHUS ;| YUEOHHUK U MPAKTUKYM JJIs

By30B / M. K. I'yceiixanoB. — 9-e u3n., nepepad. u non. — Mocksa : M3natensctBo IOpaiit,
2026. — 464 c. — (Beicmee oOpazoBanue). — ISBN 978-5-534-16462-6. — Tekcr
eKTpoHHbIH  //  OOpasoBatenbHass  miatgpopma  IOpaiit  [caiit]. —  URL:

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

2. CupunioB, B. B. Konreniun coBpeMeHHOTO eCTeCTBO3HAHUS : yueOHUK i By30B / B. B.
Cupupos, E. 1. Ceupunosa ; noxn pemakuueil B. B. CBupunoBa. — 4-e usg., nepepal. u
nomn. — Mocksa : U3natenbctBo FOpaiit, 2026. — 309 c. — (Bricmiee o6pazoBanue). — ISBN
978-5-534-18951-3. — Texkctr : osnektpoHHbd // OOpaszoBarenbHast Ttuiatdpopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/585452 (nara oOpamenus: 21.03.2026).

3. I'yces, /1. A. EcTecTBeHHOHay4YHasi kKapTuHa Mupa : yueOHoe mocobue / 1. A. I'yces, E. T.

Bonkosa, A. C. MacmakoB. — 2-e u3a. — MockBa : MOCKOBCKHMI IeJarormndecKuit
rocyiapcTBeHHbl yHuBepcuret, 2024. — 224 c¢. — ISBN 978-5-4263-0267-9. — Tekcr :
anekTpoHHbI // Lludposoit obpazoBarensbHbiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/145675.html (mara obGpamenus: 26.03.2026). — Pexxum moctyma:
JUIS aBTOPU3HP. TOJIB30BATENCH.

4. ConomaruH, B. A. Vctopust u KOHUENIMH COBPEMEHHOTO €CTECTBO3HAHMS @ YYEOHMK IS
By30B / B. A. Comomatun. — 3-e u3n. — Mocksa : [IEP C3, Aii [lu Ap Menua, 2024. —



463 c. — ISBN 5-9292-0035-1. — Teker : anextponnslii // LludpoBoii oOpazoBarenbHbIH
pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/140933.html (maTa
obpamenus: 26.03.2026). — Pexum goctyna: st aBTOPU3HP. TTOJIH30BATENCH.

5.2. lonoJiHMTEILHAS JIMTEPATypa

1. bopnoBckuii, I'. A. ®wusuveckrue OCHOBHI €CTECTBO3HAHUSA : y4eOHUK I BYy30B / I. A.
bopnosckuii. — 3-e u3z., ucnp. u aon. — Mocksa : U3marensctBo FOpaiit, 2025. — 226 ¢. —
(Beicmiee oOpazoBanme). — ISBN  978-5-534-05209-1. — Tekct : 53IeKTpOHHBIA //
O6pazoBarenpHas 1aatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563688 (marta
obpamenus: 21.03.2026).

2. Kanke, B. A. Konneniun coBpeMEeHHOTO €CTeCTBO3HaHUS : yueOHMK a1 By30B / B. A. Kanke,

JI. B. Jlykammna. — MockBa : MsgarensctBo IOpaiit, 2026. — 362 c. — (Bricuiee
obpazoBanne). — ISBN 978-5-9916-5051-9. — Tekct : anmekTponHbIl // OOpa3oBaTenbHas
mwiarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582575 (nmara oOpameHus:
21.03.2026).

3. KoHuenmuu COBpeMEHHOTO €CTECTBO3HAHMS : yUeOHUK ISl By30B / o oOmiei pemakmueit C.
A. JleGeneBa. — 4-e uzn., ucnp. u aon. — Mocksa : U3narenscTBo IOpaiit, 2026. — 310 c. —
(Beicmiee oOpazoBanme). — ISBN  978-5-534-21578-6. — Tekct : d31IeKTpOHHBIA //
O6pazoBarenpHas miaatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582650 (mara
obpamenus: 21.03.2026).

4. KoHIeniuu COBPEMEHHOTO €CTECTBO3HAHMS : y4eOHWK i By30B / moj pemakiueid B. H.
JlaBpunenko. — 5-e u3a., mepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2026. —
360 c. — (Beicmee o6pazoBanue). — ISBN 978-5-534-21242-6. — TeKcCT : 37EKTPOHHBIN //
OobpazoBarenpHast mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582599 (mara
obpamenus: 21.03.2026).

5. 3apunosa, P. C. EcrecTBeHHOHayuyHas KapTuHa Mupa. OpraHuszanus U IpPOBEACHUE
CEMHUHApPCKUX 3aHATUH M CaMOCTOSATENIbHONM pa0OThl CTYACHTOB : Y4YeOHO-METOAMYECKOe
nocodue / P. C. 3apunoBa, A. P. Xacanosa, B. P. Maxy6paxmanoBa. — HaGepexHbie YenHs! :
HaGepexxHOUueTHUHCKUNM TOCYIapCTBEHHBIN Teaarorndeckuii yuusepeurer, 2016. — 66 ¢. —
Texcr : anexkrponusiit // Ludposoit obpazoBarensubliii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/60699.html (mara obpamenus: 26.03.2026). — Pexxum moctyma:
JUIsL aBTOPU3HP. ITOJIb30BATEICH.

6. Kisarun, H. B. CoBpemenHas HayuyHasi KapTuHa Mupa : yueoHoe nmocooue / H. B. Kisirun., —
Mockaa : Jloroc, YHuBepcurerckas kaura, 2012. — 264 ¢. — ISBN 5-98704-134-1. — Texkcr :
anektponnbii // Ludposoit obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/9108.html (zara o6pamenus: 27.03.2026). — Pexxum goctyma: ams
ABTOPHU3UP. MOJb30BATEIICH.

6. Ilepevyennb pecypcoB HHPOPMAMOHHO-TEJICEKOMMYHHUKAIIMOHHOM CETH
«HTEepHEeT», IpodeccHOoHAIBLHBIX 023 JaAHHBIX U HH(POPMALHOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YEeMbIX IPU OCYLIECTBJICHHNH 00pa30BaTEJIbHOIO
npouecca 1o JHCUHIIHHE

6.1. IlepeueHb pecypcoB HHPOPMANMOHHO-KOMMYHHUKAIMOHHOH ceTHn «UHTepHET,
HEe00XO0AUMBIX IS OCBOCHHSI TUCHUIIIMHBI

1. DneMeHTHI: Hay4YHO-TIOMYJIAPHBIN MPoeKT. https://elementy.ru/

2. bonpmas coBerckas >HIMKIoneaust. Online-Bepcus http://bse.sci-lib.com/

3. [Mopran «OTKpBITOE 0OpazoBanue». EcTecTBeHHOHAYYHASI KAPTHHA MUDA.
https://openedu.ru/course/urfu/MCS/

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




6.2. Ilepeyenp HeoOX0AMMBIX NPO(ecCHOHAIBHBIX 0a3 JaHHBIX W HH(OPMANMOHHBIX
CIIPABOYHBIX CHCTEM

1. Dnexrponnas oubnmoreunas cucrema «kOpaiit»y. — URL: https://urait.ru

2. DnexTpoHHO-OMOIMOTeuHas cucrema «Jlanb» (pa3zmen «CereBasi 3eKTpoHHas OuOIMOTEKa
negarorundeckux By30B»). — URL: https://e.lanbook.com

OnextpoHHo-0nOIMoTeuHast cuctema «Pykont». — URL: https://lib.rucont.ru/search
MexBy3oBckas anekTponHas oubdaunoreka. — URL: https://icdlib.nspu.ru/

Hayunast snexrponnast oubmmorexa eLIBRARU.RU — URL: https://www.elibrary.ru/defaultx.asp
Hammonanwsuas anextponnas oubnumoreka. — URL: https://rusneb.ru

[pesunentckas oubmuorexa umenn b.H. Enprmaa. — URL: https://www.prlib.ru

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

XN

7. MeToanueckue yKazaHusi U y4e0HO-MeTOAMYEeCKoe o0ecredeHue sl
00y4yaromuxcsi Mo 0CBOCHUIO JUCHUILTUHBI

I[I/ICIII/IHJ'II/IHa pain3yeTca B COOTBCTCTBMM C YKasaHHUAMU ((MGTOI[I/I‘ICCKI/IG
PEKOMEH/IAIMU TI0 OpPraHU3aIluk 00pa30BaTEILHOTO TpoIecca MPU OCBOCHUW TUCIMILUTHHBDY,
pasmenieaabiMu B DMOC yHuBepcuTera (€10s.ggpi.org).

MeTtoauueckue pekoMeHaauu aast paboTel ¢ nHBanuaaMu u auramu ¢ OB3 pa3menieHsl
B DUOC yHuBepcurera (€10s.ggp1.org).

8. MaTepuajJibHO-TeXHHUYeCKasA 0a3a, NpOorpaMMHoe o0ecriedeHue,
Heo0XoaMMoe 1JIsl OCYIIeCTBJICHNS 00pPa30BaTeIbHOIO NpoLecca 1o
TUCHMUILTHHE

VY4eOHblil KOpryc  , aynuTopun(s) .

B oOpa3oBarenbHOM  mpolLecce  HCIOIb3yeTCs  CBOOOJHO  paclpoCTpaHseMoe
porpaMMHOe 00OecrieueHHe, B TOM YMCIIe OTEUECTBEHHOTO MPOM3BOJICTBA: IKOcUCTeMa SHIEKC,
Mail.ru u np.

[TonHbIN mepeyeHb MaTepHaTbHO-TEXHUUYECKOW O0a3bl M MPOrpaMMHOIO oOecredeHus
pasmemiensl B DMMOC yHuBepcurera (€10s.ggpi.org).

9. PeTMHI-IIJIAH OLIEHKH YCIIEBA€MOCTH CTY/ICHTOB

Konmponvnaa paboma na nexyuu. 3a 5 MUHYT 0 KOHLA KaXIOW JICKIIMU CTyAEHTaM
BbIIaeTcsl TUCTOK Oymarn 40x60 MM B kieTky. Ha HeM cTyneHTH mumyT GaMumidio ¥ HOMEp
TPYNIIbI, PUCYIOT MaTpuily 3%3 cM, 3amoiHsioT sueiiku mmdpamu ot 1 go 9. IlpenonaBatensb
3a4nThIBaeT 9 yTBepxkaeHU. Ecnu nHdopmarys, conepkaiiasics B yTBEPXKICHUH, HEIOCTOBEPHA,
CTY/IEHT 3a4€pKHMBAacT COOTBETCTBYIOLIMH HOMep KpecT—HakpecT. OueHka «5» — 9 mpaBHIBHBIX
OTBETOB, «4» — 8 MPaBUIILHBIX OTBETOB, «3» — 7 MPAaBUJILHBIX OTBETOB, «2)» — 6 MPaBUIIbHBIX OTBETOB,
«1» — MeHee 6 NpaBUIIbHBIX OTBETOB.

Camocmosmenvhas nucbMeHHas paboma HA Npakmuyeckom 3sawamuy. B KoHLe
MPAKTUYECKOTO 3aHATUS (HE MEHee IBYX pa3 3a CEMECTp) MPOBOJIUTCS MUCbMEHHBIH orpoc (10-20
MUHYT), MOKa3bIBAIOLIUN IMOHUMAHHE CTYJEHTAMHU MaTepuala JEeKUUH M MPaKTHYECKUX 3aHATHH.
IIpu sTOM paspemraercss MOJIb30BAThCA COOCTBEHHOM TETPaabl0 C KOHCIEKTOM. PesymbraT
OLICHWBACTCS MO MATHOALTHHON mkare. Omenka «5» — 90% mnpaBUIBHBIX OTBETOB, «4» — 70%
IIPaBUIIBHBIX OTBETOB, «3» — 50% npaBWIBHBIX OTBETOB, «2» — 30% MpaBUIBHBIX OTBETOB, «1» —
MmeHee 30 % npaBUIILHBIX OTBETOB.

Hoxnao. Jloxknan Ha NPaKTUYECKOM 3aHATUM OLEHUBAETCS JBYMS OLEHKaMHM IO
nATUOAUIPHON IIKaJe: IepBasg — 3a cojaepxkanue u opopmieHue («5» — pyKOMUCHBIN KOHCIIEKT
SCHO CTPYKTYPHUPOBaH M XOpoIIo odopmiieH B paboueil TeTpaau, «4» — pyKOIUCHBIN KOHCIIEKT
xopomo odopmieH, «3» — HWMeeTCS AaKKypaTHBIM PYKONUCHBIH KOHCIIEKT, «2» — CHAelaH



PYKOIIUCHBIM KOHCTIEKT, «1» — MpencTaBieH TEeKCT B meuyaTHoW (opme); BTopas — 3a dopmy
npeacTaBieHuss HHQOpPMAIK, OTBEThI HAa BOMPOCHI («5» — MOKIJIAJ CAENaH CBOMMH CIIOBAMH,
JTaHbI BEPHBIE OTBETHI HAa BOIPOCHI, «4» — JTOKJIAJ BBIYYCH, JAHBI OTBETHI HAa BOIPOCHI, «3» —
JTOKJa/] YaCTUYHO BbIyUY€H, JJaHBl OTBETHI HAa BOMPOCHI, «2» — JOKJIaJ MPOYUTAH, TaHbI OTBETHI HA
BOIIPOCHI, «l» — JOKJIan MPOYMTaH TO KOHCIEKTY). 3aJaHusl CTyJACHTaAaM Ha TMPAKTUYCCKHE
3aHATUS PACTIPEACIAIOTCS TaK, YTOOBI BCE CTYJIEHTHI UMEIH BO3MOXHOCTh B TEUCHHE CEMECTpa
BBICTYIIUTH C JIOKJIAJIOM OJTMHAKOBOE YUCJIO Pa3.

Paboma na npakmuueckom 3ausmuu. BICTaBIsSI€TCS OIICHKA 1O NMATUOATUTHHON IIIKaJle Ha
MPAKTUYECKOM 3aHITHU HE TOJBKO JOKJIAJIUWKaM, HO U KaXKIOMY CTyAeHTy: «1» — 3aman 1
pPa3yMHBIN BOIMPOC TOKIAAUYUKY WM CIIEJIaHO JIOMOJIHEHUE, «2» — 2 BOIMpOca WIH JIONOJIHEHHUS,
«3» — 3 Bompoca WU JOMOJHEHHS, «4» — 4 Bompoca WIM JTOTOJHEHHUs, «5» — 5 u Oojee
BOIIPOCOB U JIOTIOJIHEHUM.

JIBe KoHmponbHvle pabomwvl TMPOBOIATCA TIOCIE 3aBEPIICHUS JIEKIUH W MPAKTUYSCKUX
3aHgaTUil. OLEHUBAIOTCS MO MIATHOAUILHOM IITKAJIE.
3auem CTaBUTCS aBTOMATHYECKH, €CIIU CPEAHUIN Oasul CTY/IEHTa MO AUCIMIUIMHE HE MEHbINE 3 1
CTYJEHT UMEET TETPaIb C aKKYPATHBIMHU COOCMEeHHOpY4YHO O(POPMIIEHHBIMH KOHCTIEKTAMH BCEX
JEKIHWM, TPaKTUYECKUX 3aHATHH W 3aJlaHuid JUIsI CaMOCTOSITENbHOM paboThl. CTYIEHTHI,
HaOpaBIIME HEJOCTATOYHOE KOJMYECTBO OajioB, JOJKHBI HAIMCATh KOHTPOJIbHBIE PAOOTHI.
MakcumanbHOE€ KOJMYECTBO OaJIOB 3a OAHY KOHTPOJbHYI0 — 5. HeoOXomumo BBIYYUTH H
MUCbMEHHO PACKPBITH CYTh NEPEUUCICHHBIX MOHIATHI (AaTh onpeneneHue, cliejaTh aKKypaTHbINA
PHUCYHOK C TIOSICHCHUSIMHU, HAaITMCaTh HE0OX0oaAuMBbIe (POPMYIIBI).



JIucer perucrpauuu udMeHeHu u gonojiHennin K PI1/1
(bukcupyroTCs U3MEHEHHUS U TOTIOTHEHHUS Tepe]] Ha4ajloM y4eOHOTOo To/1a,
npu HeOGXOI[I/IMOCTI/I BHECEHHUS U3MEHEHUN Ha CJIG,HYIOIJ_II/Iﬁ rog —

ohopMIIIEeTCSI HOBBIN JTUCT U3MECHECHHM )

Ne CopneprxaHue U3MEHEHUS Hara, Homep Hata, Homep
ILII MIPOTOKOJIA IPOTOKOJIA
3aceaHus 3ace/laHus CoBeTa
Kadenpsl. ¢bakynpTeTa.
IMoamuce Tlogmuce nexaHa
3aBEAYIOLIETO daxynbTera
Kadeapon
1.
2.
3.
4.
5.




[Ipunoxenne 1

®OH/J ONEHOYHbLIX CPEACTB I1O JUCHHUIIJIMHE
ECTECTBEHHOHAYYHAS KAPTUHA MUPA

1. ®oHA OLEHOYHBIX CPEACTB I TEKYLIero KOHTPOJIA yCIeBAeMOCTH,
MPOMEKYTOYHOM ATTECTAMU M NOCTUTON0BOr0 KOHTPOJIA 10 JUCHHUIINHE

1.1. Hactosumii ®ona onenounsix cpeacts (POC) mo aucuuruinHe «EcTecTBEeHHOHAay4HAs
KapTHHA MHUpa» SBISIETCSI HEOTHEMIJIEMBIM NMPUIOKEHUEM K paboueil mporpamMme JUCLMIIUHBI
«EctectBenHoHay4yHas kaptuHa Mupa» (PIIZ]). Ha nmannbiiit @OC pacnpocTpaHsioTcs Bce
PEKBU3HTHI YTBEPKIEHUS, IpeacTaBieHHble B PIIJ] mo qanHoOM qucnurmHe.

1.2. OueHuBaHME BCEX BHJOB KOHTPOJS (TEKYyLIEro, HPOMEKYTOYHOrO, IOCTHUTOTOBOIO)
OCYIIECTBIISIETCS TI0 S5-TH OAJUTHHOH IIIKAaJIe.

1.3. Pe3ynbTarhl OLIEHUBAHUS TEKYILErO KOHTPOJIS YUUTHIBAIOTCS B PEUTHHTE.

2. HepequL IVIAHUPYEMBIX PE3YyJIbTATOB Oﬁy‘leHl/lﬂ mo IMCIOMIlJIMHE,
COOTHECCHHBIX C YCTAHOBJCHHBIMUA HHANKATOPAMHA JOCTUKCHHUSA KOMHeTeHlII/Iﬁ

Kopg xommerenmun | YK-1

DopmyaupoBKa CriocobeH OCyIIecTBIATh IMOUCK, KPUTHUYECKUH aHajdu3 M CHHTE3

KOMIIETEHIIUN UHQOpPMALMK, TPUMEHATh CUCTEMHBIM MOAXOA A pELICHMs
IIOCTaBJIEHHBIX 3a4a4

WNunukarop NVYK-1.1. JleMoHCTpHpyeT 3HaHHE OCOOCHHOCTEH CHCTEMHOTO H

JOCTH>KEHUS KPUTUYECKOTO MBIIIJIEHNUS], apTyMEHTUPOBAHHO (POPMUPYET COOCTBEHHOE

KOMIIETEHIIUH CY’KJICHHE U OLIEHKY MH(OpMaIiK, IPUHUMAET 0OOCHOBAHHOE PEILLICHHE.

NYK-1.2. [Ipumensier norudyeckre Gopmbl U MPOLEAYpPbI, CIOCOOEH K
pedrekcun MO TOBOAY COOCTBEHHOM U YYXKOH MBICIUTEIHHOM
JESATENIBHOCTH.

NVYK-1.3. AHanu3upyer UCTOUHUKH MH(OPMAIMH C LIETIbI0 BBIABICHUS
UX POTUBOPEYNH U NTOUCKA TOCTOBEPHBIX CYKICHUM.

3. CopepskaHne OLEHOYHBIX CPEICTB TEKYIIero KOHTPOJIS U
KpHUTEPHUHU UX OLlEHUBAHUA

3.1. Texkyumii KOHTpPOJb OCYIIECTBIAETCS NPENoAaBaTesieM AWCIUIUIMHBI TP MPOBEICHUU
3aHATUA B cleayommx (opmax: KOHTpOJIbHas paboTa Ha JIEKIHHU, CaMOCTOSTENbHAs
MUChbMEHHas: paboTa Ha MPAKTUYECKOM 3aHATHH, OKIaJ, padoTa Ha MPAKTUYECKOM 3aHSITHH,
KOHTpOJIbHAs padoTa.

3.2. ®opMbI TEKYIIETO KOHTPOJIS U KPUTEPHUHU UX OLICHUBAHUSI.

®opma kouTpoJsi 1 — KorrponbHas paboTa Ha JISKITUH
TunoBas KOHTpoOIbHASI paboTa Ha JIEKLIUU

[IpoBepsieMble KOMMIETEHIIMM W WHIUKATOPBI nocTwkeHuss komnerenmui: YK-1: MYK-1.1.,
NVYK-1.2., UYK-1.3.

Bpewms BeIOIHEHUS 3a1aHUN: 5 MUHYT

Kputepun oneHuBaHus: 3a 5 MUHYT 10 KOHIIA KaKJOW JIEKIMHU CTyACHTAM BBIIAETCS JINCTOK
oymaru 4060 MM B kiIeTky. Ha Hem cTyneHTHl nmumiyT (pamMuinie U HOMEpP TPYIIIBI, PUCYIOT
MaTpully 3X%3 cM, 3anmoiHsIOT s4eiku uuppamu ot 1 mo 9. IlpemomaBarens 3auuThiBaeT 9
YTBEPKIACHUM W3 4YHcla TNpuBedeHHBbIX Hike. Eciaum uHbopmanusa, coaepskamiascs B
YTBEPKIEHUH, HEJJOCTOBEPHA, CTYJEHT 3a4€pPKHUBAET COOTBETCTBYIOIINN HOMEP KPECT—HAKPECT.



Onenka «5» — 9 npaBUIIBHBIX OTBETOB, «4» — 8 NMPaBUIIBHBIX OTBETOB, «3» — 7 IPaBHIIBHBIX
OTBETOB, «2» — 6 IPaBUIILHBIX OTBETOB, «1» — MeHee 6 NpaBUIIbHBIX OTBETOB.

Tunoevie opmynuposku ymeepircoeHuii Kk KOHmpoavHou paoome na jaexyuu 1: 1. Vcropus
ABJISIETCSL €CTECTBEHHON HayKoH. 2. duitocodust — rymaHuTapHasi Hayka. 3. XUMuUs — €CTeCTBEHHAS
Hayka. 4. BiepBbie kaccuukanus Hayk BeIoTHEeHa B 20 Beke. 5. Pa3nenenue BHyTpU HAyKH — 3TO
uHTerpanys Hayk. 6. O0beauHeHne Hayk HasbiBaeTcs nuddepernmanuei. 7. EcrecTBeHHOHayYHOE
MBIIIUICHHE OmMupaercs Ha (GakThl, JOTMKY M J0Ka3arenbcTBO. 8. HaydHblii MeTon mo3HaHHS
MIPUMEHSIETCS TOJIBKO B €CTECTBEHHBIX Haykax. 9. MareMaTnka — si3bIK TOJIBKO €CTECTBEHHBIX HAYK.
10. A3bIk MaTEMaTUKX IPUMEHSIETCS B TyMaHUTapHbIX Haykax. 1 1. IIpu noBsilieHNH TeMiiepaTypbl
CKOpPOCTb MOJIEKYJI YMEHbIIaeTcs. 12. BenecTBo coCTOUT U3 HEMOJBMXHBIX aTOMOB. 13. ATom
BOJIOpOAA Jerye aroma skenesa. 14. OCHOBHBIM METOJOM HCCIEAOBaHUS B AHTHYHON Hayke
Obuto HabmogeHue. 15. ApucroTens orcramBan uaen atomm3ma. 16. Xumuku 18-19 BekoB
ONPOBEPIJIA TUMOTE3y aToMU3Ma. 17. ATOMBI COCTOST U3 MOJEKyd. 18. MoJsieKybl COCTOST U3
aToMoOB. 19. BpoyHOBCKOE ABUXKEHUE MOATBEPKIAET TUIOTE3Y aTOMHU3MA.

Tunoevie opmynupoeku ymeepircoeHuil K KOHMIPOAbHbBIM padomam Ha JAeKyuax 2-3:
1. DnexTpoH TspKeIee aToma BOAOpoJa. 2. DIEKTPOH HUMEET OTPUIIATEeNbHBIN 3apsa. 3.
PentrenoBckue syuu — 3T0 3eKTPOHBI. 4. SIBiIeHue nHTEpPEPEHIINU OATBEPKIAET BOITHOBOM
xapaktep cBera. 5. Anbda-uacTuipl Jserde Oera-dactuil. 6. ['amma-uznmyueHue — 93TO
AJIEKTPOMAarHuTHbIE BOJIHBIL. 7. OCHOBHAsl Macca aToMa COCpEIOTOYEeHa B AJIeKTpoHax. §. /linHa
BOJIHBl PEHTTEHOBCKUX Jyuyed Ooiipliie, 4yeM y BHJIUMOro cBera. 9. B meramiax umerorcs
cBOOOAHBIE ANMEKTPOHBI. 10. 3aKOHBI KIACCHUECKOW MEXaHMKH TOYHO OIMHUCHIBAIOT MOBEICHUE
anekTpoHa B arome. 11. CBeTOBble KBaHTHI Ha3bIBalOTCA (OTOHAMHU. 12. ATOMHBIE CHEKTPHI
NpECTaBIAIOT cobori cepun nmHuiA. 13. IlocTpoennas Pesepdopmom mimaHerapHas MOIENb
OOBSCHSET YCTOMUYMBOCTh aroma. 14. DIeKTpoHaM MPHUCYIIH HE TOJBKO KOPITyCKYJISIpHBIE, HO U
BOJIHOBBIE CBOMCTBA. 15. DHeprusi 3MeKTpOHA B aTOME MOXKET MPUHHUMATH Jt0Oble 3HAYCHHUS.
16. M3nydyeHne M TOIIOIIEHHE CBETAa aTOMOM IMPOMCXOAUT IMPU €ro MNEPexojie U3 OJHOTO
CTAIlMOHAPHOTO COCTOSIHUA B Jipyroe. 17. B m060if MOMEHT BpeMEHU MOYKHO TOYHO OIPEACINTh
KOOpJMHATY U HMMITYJIbC JJIEKTpOHA. 18. 3aKOHBI KBaHTOBOW (PU3MKH OIKCHIBAIOT MOBEACHHE
AJIEKTPOHOB B aTOME.

Tunosvie popmynupoeku ymeepircoenuii K KOHmponbHou pavome na nexyuu 4: 1. Hyknonsr —
9TO HEUTPOHBI M DJIEKTPOHBI. 2. Macca HeWTpoHa B JiBa pas3a Oosblie macchl npotoHa. 3. [lpu
CIIMSTHUM JIETKUX siAiep 2Heprus Bouiensercs. 4. Ilpu pacnane TsoKensIxX siiep SHEpIrus NOrIONIaeTCs.
5. B simepHOM peakTope UCHONb3yeTcs yIpaBisieMast LienHas siaepHas peakiys. 6. B atomHoi 6ombe
HCIIOJIB3YETCsl YIIpaBIIsieMas LienHas saepHas peakuus. 7. IIpoTOH MMeeT OTpHLATEeNIbHBIA 3apsil.
8. Heiitpon umMeerT oTpHuATeNbHBIN 3apsa. 9. Anbda-yactuma — 310 amektpoH. 10. M3oTtomsl
OTJIMYAIOTCS. YUCIIOM HEUTPOHOB. 11. M30TOMNBI OTiIMYaroTCs 4nuciioM npoToHoB. 12. ITpoHukatomas
CIIOCOOHOCTH OeTa-M3TydeHHUs! BBIIIE, YeM y raMMma-u3inydenus. 13. TepMosiaepHblii CHHTE3 ITMPOKO
IIPAMEHSETCS B ATOMHBIX YIEKTPOCTAHLIUAX.

Tunoevie Gopmynupoeku ymeeprycoeHull K KOHmMpOAbHOU pabome Ha Jaekyuu 5: 1.
OnHOMMEHHBIE  TOJNIOCA  MAarHUTOB  OTTAJKMBAIOTCA  Ojaromaps  I'paBUTALlMOHHOMY
B3auMoneicTeuo. 2. JlyHa nBmKercs 1O opOuTe Onmaromaps  AJIEKTPOMarHUTHOMY
B3auMoIeCcTBUIO. 3. HyKJIOHBI B siipe MPUTATUBAIOTCS Ojlaroaps CHIIbHOMY B3aUMOJCHCTBUIO.
4. Jlo3a paiMOaKTUBHOIO M3JIy4YEHUs U3MEpsETCs B Kwilorpammax. 5. Tspkensle aJeMeHTapHbIE
YaCTHUIIBI HA3BIBAIOTCS aipoHaMu. 6. YacTuiisl, 00pa3yromne BEmecTBO, Ha3bIBAIOT (hePMHUOHAMHU.
7. BzaummopeiictBue obOecmeunBaeTcsi 0o3oHaMu. 8. DOTOH o0JagaCT MacCcod W 3apsaoM.
9. AZIpOHBI COCTOSIT U3 KBapKOB.

Tunoevie ¢hopmynuposku ymeepicoeHuii K KOHMPOAbHOU padome Ha jaekuyuu 6: 1. B
EBknuioBoii reoMeTpuu cymma yrioB TpeyroyibHHka paBHa 360°. 2. Axcuomsl EBximgoBoit
F€OMETPHUHU JIOTHYECKH CIEIYIOT OJHA U3 Ipyrou. 3. B 0CHOBE KJIIACCUYECKUX MPENICTABICHUNA O
nmpocTpaHcTBe JIekuT EBkimmpoBa reomerpus. 4. Tpu 3akoHa HplooToHa nexar B OCHOBE
KJ1accuuyeckol MexaHuku. 5. C TOUKM 3peHHs KJIACCUYECKUX IPENCTaBICHUM MPOCTPaHCTBO



4eTbIpexXMepHO. 6. C TOUKM 3pEHMsI KJIACCUYECKUX IIPEICTaBICHUM BpeMs OJHOMEpHO. 7. Bpems
u3Mepsiercss B metpax. 8. [lyTb nsmepsiercss B cekynaax. 9. CKOpocTh Teja 3aBHCUT OT BBIOOpa
cuctembl otcuera. 10. Kimaccnueckue mpezncraBiaeHust 0 IPOCTPAHCTBE U BPEMEHU CIPABEIUBbI
TOJIBKO TIPH CKOpOCTH cBeTa. 11. YueHble noKa3aau CyIIECTBOBAaHHUE CBETOHOCHOTO 3dwupa.
12. OnpIT MaiikenbcoHa OnpoBepr rUnoTesy 3upa.

Tunosevie hopmynupoexu ymeepocoenuil Kk KOHmpoavHou padome na nexkyuu 7: 1. CKopocTh
CBETa 3aBUCHUT OT BbIOOpa cHUCTeMBbl OTcyeTa. 2. PensTHBHCTCKUE sIBIEHMS HAOMIOAAIOTCSA MpH
CKOPOCTH, OJIN3KOM K CKOPOCTH cBeTa. 3. B cnenmanbHON TeoOpry OTHOCUTENBHOCTH IPOCTPAHCTBO U
BpeMsl He3aBHCUMBI Jpyr oT apyra. 4. Ckopocts cBera cocrapimsier 300 m/c. 5. Cer — 3710
AJIEKTPOMAarHuTHas BOJIHA. 6. PensiTuBUCTCKAs TeOpUsl pacCMaTpUBAET Tela, ABMXKYLIMECS ObICcTpee
ceera. 7. B CTO coObITHSI OJHOBpPEMEHHBIE B OJIHOW CHUCTEME OTCUeTa, OJJHOBPEMEHHBI B JIFOOOH
apyroit. 8. A. DiHmreiliH chopmynupoBan udetbipe noctynata CTO. 9. Onruueckuit 3¢ddext
Jlorutepa sBIIETCS CICICTBUEM PEIITUBUCTCKOTO 3aMENJICHUS] BDEMEHHU.

Tunoevie opmynuposku ymeeprcoenuii Kk Kkonmpononou padome na nexyuu 8: 1. CTO
U3y4aeT fABIIEHUS B ycioBuAx rpaButanuu. 2. Ilmanerst Bokpyr ConHua ABIKYTCS IO
okpyxHOCTAM. 3. [InaneTs! Bokpyr CoiHIa ABUXKYTCS O JUIMITUYECKUM TpaeKTopusMm. 4. Uem
nanpiine mianera or CoJiHIIa, TEM MEHbIE epHo ee oOpamieHus: BOKpyT Hero. 5. MHepTHas u
IpaBUTAllMOHHAs Macchl Tejaa paBHbl Apyr Apyry. 6. B ocHoBe OTO nexur npuHuumn
SKBHUBaJIEHTHOCTU. 7. YacToTa cBeTa, BOCIPUHMMAeMas MPUEMHHKOM, 3aBHCHT OT CKOPOCTH
UCTOYHUKA. 8. B 00meil Teopur OTHOCHUTEIHHOCTH TIE€OMETpUs MpocTpaHcTBa EBKIHMIOBA.
9. CyniecTBOBaHME YEPHBIX JIbIP U TPABUTALIMOHHBIX JUH3 cieayet u3z OTO.

®opma koHTpoJst 2 — CaMocTOsITENbHAS MMChbMEHHAs padoTa Ha MPAKTUYECKOM 3aHATUU

TunoBas caMmocTosITeIbHAS MUCEMECHHAS pa60Ta Ha NPAKTUYCCKOM 3aHATUA

[IpoBepsieMble KOMMIETEHIIMM W WHIUKATOPBI nocTwkeHuss komnereHmui: YK-1: MYK-1.1.,
NVYK-1.2., UYK-1.3.

Bpewms BeinonHenus 3aganuii: 10-20 MunyT

Kputepun olieHuMBaHUA: B KOHIIE MPAKTHUECKOTO 3aHATHS (HE MEHee ABYX pa3 3a CEeMecTp)
npoBoAuTcs nuchbMeHHbI ompoc (10-20 MuHYT), NOKa3bIBalOIIMKA NOHWMAaHUE CTYAEHTaMU
Marepraia JICKUMA M TpakTHYeCKUX 3aHATHi. [Ipm 3TOM paspemaercss MOJIb30BaThCS
COOCTBEHHOW TETpaJbl0 C KOHCHEKTOM. Pe3ynbTarT oOleHHBaeTcs MO MITUOAIIFHOM IIKale.
Onenka «5» — 90% mnpaBuiIbHBIX OTBETOB, «4» — 70% mpaBWiIbHBIX OTBETOB, «3» — 50%
MPaBUJIBHBIX OTBETOB, «2» — 30% mnpaBwiIbHBIX OTBETOB, «1» — MeHee 30 % mpaBUIBHBIX
OTBETOB.

Tunoseasa camocmoamenvran nucoemennan paboma 1

1. IlpuBeaure 5 npumepoB aupdhepeHnuanuy Hayk.

2. [IpuBeaute 5 npuMeEpOB UHTETPALIMU HAYK.

3. YkaxxuTe 0COOEHHOCTH €CTeCTBEHHOHAYYHOTO MBIIIIJICHHUS.

4. PackpoiiTe B3auUMOCBSI3b IIOHATUN «TUIIOTE3a» U «TEOPUS».

5. VKaxuTe OTJINYUS METOJIOB «HAOJIIOJIEHUEY U «IKCIIEPUMEHTY.

6. [IpuBenure 7 mpuMepOB NPOCTHIX BEIIECTB U 7 MPUMEPOB XUMHUUECKUX COCTUHEHHMIA.

Tunosas camocmoamenvnas nucemeHHas paboma 2

1. Kakue onbIThl JOKA3bIBAIOT CYIIECTBOBAHKE 3JIEKTPOHOB B OKPYKAIOIIUX HAC Tejax?
2. YUto takoe non? [lpuBeaure mpumepsl.

3. Kakumu cBoiicTBamu 00agaeT 3JEKTPOH?

4. Tlouemy [lpeBHsis I'pennst cuutaeTcss poJAMHON HAyKu?

5. Kakue MeTobl McclieIOBaHUS TTPUPOJIBI UCTIOIB30BAIUCH HATYphHiIocopamu?

6. KakoBbI OCHOBHBIE YEPThI €CTECTBEHHOHAYYHBIX B3IJISIIOB ApUCTOTENS?



®opma koHTpoas 3 — Jloknan
TwumoBou goknan

[IpoBepsieMble KOMIIETEHIIMM M WHAMKATOpPBl JocTrxkeHus kommereHuumil: YK-1: UVYK-1.1.,
NVYK-1.2., UYK-1.3.

Bpewms BeinonHenus 3aganuii: 5-10 MUHyT

Kputepun oneHuBaHus: JOKJIaJ HA MPAKTHUYECKOM 3aHITHH OLEHUBAETCS ABYMsI OLIEHKAMH IO
MATUOATUTHPHOMN TIKaJIe:

nepsas — 3a cofiep:kanue u opopmiieHue («5» — pyKOMUCHBIA KOHCIIEKT SICHO CTPYKTYpUPOBaH U
xopoio oopMIIeH B paboueit TeTpaan, «4» — pyKOMUCHBIA KOHCIIEKT XOPOIIo 0pOpMIIEH, «3» —
MMEETCSl aKKypaTHbIM PYKONUCHBIA KOHCHEKT, «2» — CAelaH PYKOMUCHBIM KOHCHEKT, «l» —
MpPEJICTaBJICH TEKCT B MEYaTHON dopme);

BTOpasg — 3a GopMy npeacTaBieHuss HH(GOPMaLMU, OTBETH HA BOMPOCHI («5» — MOKIa cheiaH
CBOMMHU CJIOBaMH, JaHbl BEPHbIE OTBETHI Ha BOMPOCHI, «4» — JIOKJIAJ] BbIyY€H, JaHbl OTBETHI Ha
BOIPOCHI, «3» — JOKJIaJ YaCTUYHO BBIyYEH, JJaHbl OTBETHI HAa BOIIPOCHI, «2» — OKJIA]l IPOYUTAaH,
JTaHBbI OTBETHI HA BOMPOCHI, « 1» — IOKIIa] IPOYUTAH IO KOHCTIEKTY).

3amaHus CTyJIEeHTaM Ha MPaKTHYECKHE 3aHITHUS PacHpeleNsioTcsl TaK, YTOObl BCE CTYICHTHI
HMMEIM BO3MOKHOCTh B TE€YEHHE CEMECTPA BBICTYIUTH C JOKJIAIOM OJIMHAKOBOE YUCIIO Pas3.

Tunogvie memvt 00K1a006: TEMbI (POPMYIUPYIOTCS COINIACHO COJCPKAHUIO NMPAKTUYECKHUX
3anaTHi (m. 3.4. paboueld mporpammsbl), Hampumep: «HadanabpHbI STam pa3BUTHS aHTHYHOU
HaykH (I ThIC. 10 H.3.)», «3aKOHBI SKOJIOTUH, IPUMEPHI UX MPOSBICHUS» U T.J.

®opma koHTpoJIs 4 — PaboTa Ha MPAKTUYECKOM 3aHATUU
Tunosoe coaepxanue paboThl HA MPAKTUYECKOM 3aHATHH

IIpoBepsieMble KOMIIETEHIIMM M WHAMKATOpBl JocTikeHus kommereHuumi: YK-1: MVK-1.1.,
NVYK-1.2., UYK-1.3.

BpeMH BBITTOJIHCHUA BaﬂaHHﬁZ B TCUCHHUC NNPAKTUYICCKOI'O 3aHATUA

Kpurtepun oreHuBaHMS: BBICTABISACTCS OICHKA IO MATHOAUIPHOW IIKaJe€ Ha TMPaKTUYECKOM
3aHSATUU HE TOJIBKO JIOKJIAJYMKaM, HO U KaXKIOMY CTYIEHTY: «1» — 3agaH 1 pa3yMHbIi BOIpoc
JTOKJIATYUKY WA CIEJIAHO JIOMOJIHEHUE, «2» — 2 BOIIPOCa WU JOMOJHEHUS, «3» — 3 Bompoca Wi
JIOTIOJTHEHUS, «4» — 4 BOTpOCa WU TOTOJTHEHHUS, «5» — 5 1 O0Jiee BOIIPOCOB U IOTIOTHEHHIA.

Tunogoe  3adanue  cmydenmam:  BHUMATEIBHO  BBICIYIIATh  JIOKJIAJ  CTYJCHTA,
MPOAHATH3UPOBATh YCIBIIIAHHYIO M U3YYCHHYIO JoMa WH(OpMAIMIO0, TOATOTOBUTh U 33/1aTh
BOTIPOC, CIIENIATh JOTIOJTHEHUE K COOOIICHUIO.

Tunoevie cmyoenueckue 60npocsl: Kakue METObI TO3HAHUS MPe0odIa iy Ha HAYaIbHOM dTare
pa3BuTHS aHTUYHOUN Hayku? [IpuBeanTe MpUMepsl MPOSBICHUS OCHOBHOTO 3aKOHA DKOJIOTHH ...
U T.JI.

®opma kouTpoJsi 5 — KorrponbHas pabota
TumnoBast KoHTpoJIbHAs paboTa

[IpoBepsieMble KOMNETEHIIMM W WHIMUKATOPBI nocTwkeHuss komnereHmuit: YK-1: MYK-1.1.,
NVYK-1.2., UYVK-1.3.

Bpewms BoinonHeHus 3aaaHuii: 45 MUHYT

Kpurepun ouenmBanus: «1» — 20% mnpaBuiabHBIX OTBETOB, «2» — 30% mpaBUIbHBIX OTBETOB,
«3» — 50% mnpoueHTOB MPaBWIBHBIX OTBETOB, «4» — 70% mnpaBUIBHBIX OTBETOB, «5» — 90%
IIPaBUJIbHBIX OTBETOB.



Tunoesas xkonmponvnasa paooma 1

1. YcTaHoBUTE COOTBETCTBUE MCKAY HNCPCUYUCICHHBIMU TCOPUAMHU U OGOCHOBBIB&IOH_II/IMI/I nux
(hakTamu, SKCIEPUMEHTAMU, PE3yJIbTaTaMH HAOJIOICHUMA.

Teopus Ne OobocHoBaHMe
Krnaccuueckas 1. MckpuBieHue JTyya cBeTa BOJIM3H MACCHBHBIX TEIL.
MEXaHUKa 2. PaBeHCTBO CKOPOCTH CBETa B PA3HBIX MHEPIIUAIBHBIX CHCTEMaX
CrienuanbHas Teopus oTcueTa.
OTHOCHUTEIBHOCTH 3. JIMTMHHOBOJIHOBOE CMEIIIEHUE B CIICKTPaX yJIAJICHHBIX TaIaKTHK,
O6mas Teopus HaOIroaeMbIX Ha 3emite.
OTHOCHUTEJIBLHOCTH 4. Nuddyswust.
Teopust bopa atoma 5. OCOOCHHOCTH JIBU>KCHUSI TITAHET.
BOIOPOJA 6. UepHBbIe IBIPEL.
MounekynspHo- 7. BpOyHOBCKOE ABUKEHUE.
KMHETHYECKas TEOPHS 8. 3aBHCHMOCTh BpEMEHH KU3HU HJIEMEHTAPHBIXK YaCTHIT OT UX CKOPOCTH.
9. 'paBUTAlIMOHHBIE TUH3BI.
10. JInHeHUIaTHIN CIIEKTP aToMa BOIOPOAA.
11. OcoOeHHOCTH IBHKEHHUS TEJI CO CKOPOCTSIMH MHOTO MEHBIIIE
CKOPOCTH CBETA.

2. YCTaHOBHUTE COOTBETCTBHUE MEXKAY NEPEYUCICHHBIMH OOJACTSIMH 3HAHUA U CO3JaHHBIMU
JIOJbMU OOBEKTaMH, B KOTOPBIX MPUMEHSIOTCS WU UCCICAYIOTCS SIBICHUS, OTHOCSIIHUECS K
MAHHOH 00J1aCTH 3HAHMUS.

ObJ1acTh 3HAHUSA Ne Co3naHHblil 00bEKT

dwu3uKa HIeMEHTAPHBIX YaCTHII 1. JIBuraTenb BHYTPEHHETO CTOPAHHS.
du3nka aTOMHOTO s7Ipa 2. bonbmmoit AxpoHHBIN KOJUTaiaep.
DneKkTpoauHaAMHKa 3. Teneckon Xa60:1.
4
5

Actpodusnka . Bomoponnast 6omb6a.
TepMmoauHaMuKa . I'enepaTop nmepemMeHHOTO TOKA.

3. YcTaHOBHUTE COOTBETCTBHUE MEXIY IEPEUUCICHHBIMH OOJACTAMH 3HAHUS M YYCHBIMH,
OKa3aBILMMU 3HAUYUTEIBHOE BIMSHUE HA Pa3BUTHE JaHHBIX 00IacTel.

Oo0JacTh 3HAHUA Ne Y4enblii

MorneKyIsIpHO-KUHETUYECKAs! TEOpUsL 1. T'. Tanunei. 9. Ix. Makcsenn.
DIIeKTpOHHAS TEOPHS BEIIECTBA 2. M. @apaneii. 10. 1. HeroToH.
KBanToBas ¢pusnka 3. H. bop. 11. P. boitnb.
dusnKa aTOMHOTO SIpa 4. .. Menpenees. 12. 3. Pezepdopa.
CrieraiibHas TEOPHsi OTHOCUTENIEHOCTH 5.X. HopeHu. 13. A. DiiHIITEHH.
O01mas Teopust OTHOCUTEIHLHOCTH 6. M. Kropn. 14. A. JlaByasse.
DIEKTPOINHAMUKA 7.T. Om. 15. M.B. JIomoHOCOB.
KilaccHueckas MEXaHuKa 8. 0. Ulpenunrep. 16. 1. Kynos.

4. YcTaHOBUTE COOTBETCTBHUE MCXKAY TCOPHUAMHU U U3YyUYaCMBIMU B HUX SABJICHUSMMU.

OobJ1acTh 3HAHMSA No SiBnenne

CrieraibHast TEOPHsl OTHOCHTEITBHOCTH 1. I'paBurarusi.

OOm1as Teopusi OTHOCHTENBHOCTH 2. Ontuueckuit ekt Jormnepa.
DneKTpoAnHAMHUKA 3. PagnoakTUBHOCTS.

Kiaccuueckas MeXaHUKa 4. DNeKTpOMarauTHAS] MHIYKITHS.
MOHCK}’HHpHO—KHHCTH‘IeCKaS{ TEOPUSL 5. I/I3Hy‘-IeHI/Ie U IIOIJIOIICHUE CBETA aTOMaMMU.
KBanToBas husnka 6. Pacuiupenue Ten npu HarpeBaHUM.
Du31Ka AaTOMHOTO sIpa 7. CBoboaHOE Ta/ieHNe Tena.




5. YKa)KI/ITe, K KaKoi rpyure SIBIICHUM OTHOCSTCS MIPUHOUIIBI 1 3aKOHBI.

SIBaenus

Ne

ITpyMHUMIIBI ¥ 3aKOHBI

MexaHu4uecKue sIBICHUS

TemnoBsie sBICHUS

SHCKTPOMaFHI/ITHBIC ABJICHUA

KBanToBsie sBieHus

SBnenus saepHoit Gpuznku

. 3axoH Kyona.

. ITpunHIMT OTHOCUTENBHOCTH [ anumnes.
. IToctynater bopa.

. 3aKOH COXpaHEHUs JHEPTUH.

. 3aKOH AIIEKTPOMArHUTHON WHIYKIIHU.
. 3aKOH paJInOaKTUBHOTO pacnajia.

. 3akoH Oma.

. [lepBoe Havan0 TEPMOIMHAMUKH.

. 3axons! Kerutepa.

10. 3akon BcemupHoro Tsarotenus.

11. 3akonsl HeloTOHA.

12. ITocTymare! CHEMATBLHON TEOPHUH OTHOCHTEITHHOCTH.

O 01N LN B~ Wi —

6. YcTaHOBUTE COOTBETCTBHE MEXKIY BUJAMHU MaTEPUH U UX XapaKTEPUCTUKAMHU.

Marepus Ne CBoiiCTBO, XapaKTEePUCTHKA
BemiectBo 1. I'paBuTanimoHHoOE. 4. DNeKTpOMaruHuTHOE.
ITone 2. Teepnoe. 5. T'azoo6pasnoe.

3. Kunkoe. 6. IlnasmenHoe.

7. YcTaHOBHTE COOTBETCTBUE MEXKY KaPTUHAMHU MUPA U 3aKOHAMHU.

Kaprtuna mupa Ne 3aKOHBI
1. Yetsipe ypaBHEeHUS: MakcBea.
Mexanuteckas 2. 3akoH BceMUpHOTO TATOTEHHS.
3. 3aKOH AJIEKTPOMArHUTHON MHAYKIHH.
DNEKTPOIHHAMHEIECKAs 4. Tpu 3axona HeroToHa.
5. [IpuHLIUIT SKBUBAJIEHTHOCTU UHEPLIUU U TPaBUTALIUH.
6. [IpeobpazoBanus JlopeHna.
PensTuBUCTCKAs 7. Iloctynatel ciennaibHOW TEOPUH OTHOCUTEIHHOCTH.
8. [Mpuniun HeonpeneneHHoctu [ eizenbepra.
9. lNanuneeBCcKUi 3aKOH CIIOKEHUSI CKOPOCTEM.
KBanToBo- 10. Ypasuenue lllpenunrepa.
CTaTHCTHICCKAA 11. 3axon Xa006ua.

8. YcTaHOBHUTE COOTBETCTBHE MCKIY 00BEKTaMU U COCTAaBIAIOIIUMH UX 3JICMCHTaAMU.

O0bekT Ne CocraB

ATom 1. KBapkmu.

ATOMHOE SIpO 2. [TonoXUTENHHO 3aPSHKEHHOE AP0 U STEKTPOHBI.
AJIlpoH 3. ATOMEL

Mounekyna 4. IIpoTOHBI U HEUTPOHBI.

9. YcraHoBuTe CBsI3b MEXKIY (POPMYIION U €€ CMBICIIOM.

®opmyaa | Ne

CMBICT

v=S/t

1. ®opmyna DHIITEHHA 1711 MAacChl U SHEPTHH.
2. CKOpOCTbh paBHOMEPHOTO JABUKEHUSI.

3. 3akoH BceMupHOTo TSAroTeHus.

4. 3akon Oma Ji71s1 ydacTka Iemu.

5. Bropoii 3akon HeroTOHA.

6. DHeprus oroHa.




10. YcraHoBUTE COOTBETCTBHE MCKIY (I)I/ISI/I‘-ICCKI/IMI/I BCJIMYMHAMU U CAMHHUIAMU U3MCPCHUS.

Beanuuna Ne | Beanmunna Ne Exnnanna usmepenust

DHeprust Jlo3a paqnoakTUBHOIO 1. T'epu. 7. BatT.
Macca W3ITyYCHUS 2. JIxoyb. 8. Kunorpamm.
CxkopocTb Cuia 3. Amnep. 9. BoubT.
MomHocTh YacTtoTa 4. Paz[, 63[), 3UBCPT. 10. CCKYHI[a.
B‘peM;{ Hanpg)KeHHe 5. MeTp B CCKYHIY. 11. MeTp.
PaccTossaue Cuia Toka 6. CBeTOBOMI roma. 12. HeroToH.

CnenaﬁTe PUCYHKH, COOTBETCTBYIOIIUC MMPCATIOKCHHBIM Ha3BaHUSAM.

1. Monens aroma Pesepdopna.

2. Jlenenue sigpa ypana U-235.

3. O6HapyxeHne HEOJHOPOTHOCTH
PaTuOaKTHBHOTO HU3JTyUCHHS.

4. KoopauHaTsl MaTepUaibHON TOUKU
OTHOCHUTEJIBHO CUCTEMBI OTCUETA.

5. Ilepsriii 3axkoH Kemiepa.

6. [IpyHIMIT S5KBUBAJIEHTHOCTH
FpaBI/ITaI_H/II/I nu I/IHepI_[I/II/I.

Tunoeaa konmpoavnasn paooma 2

1. Ykaxute BpeMsi, COOTBETCTBYIOIIEE MEPEUHUCICHHBIM OTKPBITHAM, 3aKOHAM, U300PETCHHSIM,

TEOPHSIM.
OtkpsiTHE, 32KO0H, N300peTeHne | Ne | OTKpbITHE... Ne Bpewms
PenTreHosckue ayuu DneKTpoH 1. 4-5 B. 10 H.B.
DneKTpoOMarHuTHas MHAYKIUS Hetitpon 2.3 B. 10 H.3.
I'unoresa o CylecTBOBaHUU aTOMOB [IpotoH 3. 16 B.
OCHOBBI KJIaCCUYECKON MEXaHUKH bozon Xwurrca 4. 17 8.
Kiaccuueckas 9J1eKTpOAMHAMHUKA 3akoH Apxumena 5.18 B.
I'enuonieHTpuueckas cucrema Mupa PaoakTHBHOCTb 6.19B.
[Teproanueckuii 3akoH MeHzeneeBa EBKkmioBa reomeTpust 7. Konern 19 B.
ATOMHasI JIICKTPOCTAHIIHSI PenukroBoe U3ydeHHe 8. Hauarno 20 B.
3aKOH COXpPaHEHUsI SHEPTHH AtomHast 6omba 9. Cepenna 20 .
10. Konern 20 B.
11.21 B.

2. YCcTaHOBUTE COOTBETCTBHE MEXy OOBEKTAMU U MOPSIKAMH Pa3MEPOB COOTBETCTBYIOIINX UM
obJacreild mpoCcTpaHCTBA

O0bexT Ne | O0bekT Ne Pasmep Pasmep
DJieMeHTapHas YyacTuila SAnpo aroma 1. 1055 m. 7. 1-10%m.
Opranudeckas MaKpOMOJIEKYJIA Krnerka 2. 10" m. 8. 105 m.
MHOTrOKIIETOUHbIH OPraHu3M Atom 3.101m. 9. 10°m.
MHUKPOOPraHu3M DKocHcTeMa 4.10° m. 10. 10"m.
[anakTHKa Bcenennas 5.107 m. 11. 10°%m.
CounHue buocdepa 6. 1-10 m.




3. Beibepute enuHUIBI H3MEpEHUs, YA0OHBIE I OIICHKH Pa3MEpPOB OOHEKTOB.

O0bexT Ne EauHune! usmMepeHust
I'amakTuka 1. Cautumerp.
JlmmHa CBETOBOM BOJTHBI 2. CperoBoii ro.
K 3. MeTp.

JICTKa 4. Hanomerp.
IInanera 3emis 5. ACTpoHOMMYECKas eIMHHULIA.
MHOTrOKJIETOYHBII OPraHu3M 6. Kuomerp.
ConHeuHasl cucteMa 7. Mukpometp.

8. [Tapcexk.

4. YcTaHOBUTE COOTHOIIICHUE MCKAY HHUPOKO UCIIOJIB3YEMbIM NOCTHKCHUECM HAYKHU U TCXHUKU
1 OCHOBHBIM SBJICHUEM, OTBECTCTBCHHBIM 3a €I0 I[CflCTBHG.

ﬂOCTI/I)KEHI/Ie HAYKH M1 TEXHUKH

Ne

SIBaenune

CoToBas CBAI3b

DIEKTPOABUTATEIb

AHTHOMOTHK

M cKycCTBEHHOE OCBEILICHHE

DneKTpuyuecKue npudopsl

DNeKTpOHHAs! TEXHUKA

dmrooporpadusi, peHTTeH

1. Jle¥icTBre MArHUTHOT'O TIOJIS1 HA TIPOBO/THUK C TOKOM.
2. DNeKTpOMarHuTHas BOJIHA.

3. YipTpaduoneToBoe U3MyUYCHHE.

4. )KuzHenesTenbHOCTh MUKPOOPTaHU3MOB.

5. DIeKTpUUYECKUE U KBAHTOBBIC SBIICHUS.

6. TepMoaMHAMUYECKUE SBICHHUSI.

7. DNeKTpOMarHuTHAS WHIYKIIHS.

8. Ynpyrue BosiHbI ¢ yactoToi Bbime 20 kI,
9. DeKTpOMarHUTHOE U3Ty4eHue A~1 HM.
10. DnexTpuyecKuii TOK.

JIBurarenb BHyTPEHHETO CrOpaHust
YapTpa3ByKoOBasi IUarHOCTUKA
Jle3uH(eKIus «KBapLEBOID) JTaMIION

5. YcTaHoBHUTE COOTBETCTBUE MCKAY STallaMU Pa3BUTHUS CCTCCTBO3HAHUSA U UX XapAKTCPUCTUKAMMH.

Jran Ne XapakTepucTHKA

Mudonoruueckuit 1. Ha ocHOBe ONBITHBIX (PAKTOB CTPOUTCS THUIOTE3A,
CJEICTBUS KOTOPOM MOATBEPKIAAIOTCA SKCIEPUMEHTOM.

Hatypdunocodckuit 2. Tlo3Hanue HampaBJIeHO HA TIOUCK UCTHHBI U3 UHTEpEca K HEeH,
Ha TEOPETUUECKOE 00BCHEHHE HAOII0JAEMBIX SIBJICHUM.

Penurnosuerit 3. Ilo3HaHMWe OCYIIECTBISETCS C MOMOIIBIO JIOTUKH, BaKHYIO
POJIb UTPAET BEPA, OIIOPA HA ABTOPUTET.

Hayuns1it 4. Tlo3HaHWe HOCUT SMIIMPUYECKUM XapaKTep, HAIPABJICHO
Ha PELICHHUE MPUKIIAIHBIX, TPAKTUYECKUX 3a/1a4.

6. YCTaHOBUTE COOTBETCTBHE MCKIY 00BeKTaMH Maxkpo- 1 MCramMupa 1 UX XuMHYCCKHUM COCTAaBOM.

O0BLeKT Ne | O0BekT Ne XNMHYEeCKHH COCTaB

JKuBbIe Opranu3Mbl Bcenennas 1. H, He...

3emHas Kopa Atmocdepa 3emim 2.0, Fe, Mg, 81, S, Ni, Ca, Al...

[LianeTa 3eMis CoJHIle 3.0, Si, Al, Fe, Ca, Mg, Na, K...
4.N, O, H;0, Ar, COs...
5.0,C,H,N,P,S...

7. YcTaHOBHTE COOTBETCTBHE MCXKIY aCTPOHOMHUYCCKUM SABJICHUEM U €T'0 00BIACHEHUEM.

O0bsicHeHHe

1. MaruuTHoOe noJje MIaHeThl.

2. O6pazoBanue Ha 3emiie TeHU OT JIyHBI.

3. HakyoH ocu TUTaHETHI K MIIOCKOCTH OPOUTHI.

4. Pa3nas crenenb ocemieHHOCTH JIyHbl ConHueMm.
5. Bpanienue miaHeTbl BOKPYT OCH.

6. ITonmananue JIyHsl B TEHb 3€MIIH.

SBienne Ne
Ce30HHbBIEC U3MEHEHUs KJIIUMATA
CMeHa IHsg 1 HOYH

®Da3bl JIyHbI

CeBepHOE CUsIHUE

JIyHHO€ 3aT™MEHUE

ConHeuHoe 3aTMEHNE




8. YcTraHoBuTe COOTBETCTBUE MCKAY MAJICOHTOJIOTMYCCKUMU SpaMU U XaPAKTCPHBIMU I HUX

MIPU3HAKAMU.
Jpa Ne IIpu3nak

Karapxeu 1. JloMMHUpOBaHUE TUHO3aBPOB.

[Taneo3oit 2. bn3kue K COBpEMEHHBIM M COBPEMEHHBIE BUIbl PACTEHUI U )KUBOTHBIX.
[Tporepozoit 3. OTcyTcTBUE )KU3HU HA 3eMIIE.

KaitHo30i4 4. TIpeobnaganue OTHOKIIETOUHBIX OPraHU3MOB, 3aPOXK/ICHIE MHOTOKJICTOYHBIX.
Me3030ii 5. 3apoxkaeHne OAHOKIECTOYHBIX MUKPOOPTaHU3MOB.

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

9. YcTaHOBHTE COOTBETCTBUE MCXKAY YYCHBIMU U HAYYHBIMU JOCTUKCHUAMMU.

Y4eHblit Ne HayuyHoe qocTuxkenue
P. Boiine 1. OTkpBITHE MUKPOOPTaHM3MOB. | 8. OCHOBaHWE MMaJICOHTOJIOTHH, HIES
1. Menpenees 2. OTKpBITHE KUBOH KIETKH. BJIMSAHUS KaTacTpo() Ha HBOJIOLHIO.
A.M. Bytiepos 3. OTKpHITHE Spa KIETKH. 9. UccnenoBanne pacTUTEIHLHOM
T. Menzean 4. brim3zkoe K COBPEMEHHOMY KIIETKH, KIIETOYHAs TEOPHSI.
MOHATHE XUMUYECKOTO 10. Ilepuoaudeckas 3aBHCUMOCTD
AK.-b. Jlamapk AJIEMEHTA. CBOMCTB XMMHUYECKUX AIIEMEHTOB OT
Y. lapsuH 5. OCHOBBI CTPYKTYpHOU UX 3apAI0B sapa.
K. JIunnen XUMHH, CBOMCTBA BEIIECTB 11. DBOMIOLMOHHAS TEOPUS:
A. JleBeHTyK 3aBUCST OT PACIIOJIOKEHUS UX W3MEHYHMBOCTh, HACJICJICTBEHHOCTb,
P.'yk aATOMOB B MOJICKYJIax. €CTECTBEHHBII 0TOOP.
P. Bpoyn 6. 3aKOHBI HACIIEJOBAHUS. 12. Knaccudukaiys pacTeHUN U
K. KroBbe 7. UccnenoBaHue >KUBOTHBIX JKUBOTHBIX.
v KJIETOK Y TKaHEH, KJIeTOYHas 13. OBOIOIIMOHHAS TEOPUS:
P. lnetinen
Teopusl. CTpEMJICHHE K COBEPIIICHCTBOBAHUIO,
T. lllBann yIpakKHEHHUe, HACIE0BAHHE.

10. Beibepure, K KaKoil KATEropuu OTHOCSATCS TIEPEUUCIICHHBIEC TTOHSTHS.

Kateropus Ne IHonsiTHs
DKCIEPUMEHT 1. JIuHMM MarHUTHOTO TOJISI.
SABnenue 2. [Tony4eHue 3eKTPOIHEPTUN Ha IIEKTPOCTAHITHH.
Monens 3. Uzyuenue 3aBucumoctu DJIC MHIYKIMH OT CKOPOCTH JBHXKCHHS
Teopus MarHuTa OTHOCUTENFHO KaTyIIKH.
IIpuMeHeHne 4. DNeKTpOMarHuTHAs UHTYKIIHSI.
[Tpucop 5. Amniepmerp.
6. DNIEeKTpOAMHAMUKA.

CnenaﬁTe PUCYHKH, COOTBETCTBYIOIIUC MMPCATIOKCHHBIM Ha3BaAHUSAM.

WHAYKIOHWHU.

1. OmbiT @apanges MO 3IEKTPOMArHUTHOU

2. Iamepenue cuiibl Apxumena,
JICUCTBYIOILIEH HA TEJIO B BOJE.

3. ITapHuKOBEI 3 DeKT.

4. I'paden.

5. Crpoenue ComnHua.

6. [{uxn HayyHOro nosHanus A. DWHINTEWHA.

3.3. Meroauyeckue ykazaHHs 1O MPOBEACHHUIO MPOIIEAYPbI TEKYIIETO KOHTPOJIS

1. Texyuuii KOHTPOJIb MPOBOJUTCS HA MPOTSHKEHUU BCETO CEMECTPA.

2. C6op, 00paboTKa M OLIEHMBAHHUE PE3YJIHTATOB TEKYIIETO KOHTPOJIS MPOBOISATCS IpenojaBa-
TeNeM, BeIyIHM AUCIHUIUINHY.



3. IIpenpsiBneHne pe3ysibTaTOB OLCHUBAHHUSA OCYLICCTBISICTCS B TEYCHHE HENENH TI0CIe
MIPOBEICHUS KOHTPOJIBHOTO MEPOIIPUSTHSL.

4. Pe3ynbTaThl TEKYIIETO KOHTPOJIS YUUTHIBAIOTCS B PSUTHHIE MO AUCIUILINHE.

5. Bce marepuansl, TOJTy4YEHHBIE OT OOYYaIOLIUXCS B XOJ€ TEKYIIErOo KOHTPOJS (KOHTPOJIbHAS
paboTa, TUKTaHT, TECT, OpPraHU3alMs TUCKYCCHH, KPYIJIOTO CTOJa, IOKIaN, pedepaT, oTdeT
1o 1abopaTopHO# paboTe, OTYET MO MEAATOTHUECKON MPAKTHKE U T.I1.), JOJDKHBI XPAaHUTHCS B
TEUCHHE TEKYIETo CeMecTpa Ha Kadeapax.

6. CuuraTh, YTO TMOJIOKUTEIBHBIC PE3YJbTaThl TEKYIIErO KOHTPOJS CBUAETENBCTBYIOT 00
yCIIEIITHOM Tporecce (GopMUpPOBaHUS YKa3aHHBIX KOMIIETCHINI U MHIUKATOPOB TOCTIKCHHUS
KOMIIETEHIHH (3TanoB (HopMUPOBaHHS KOMIETEHIIUH ).

4. CoagepxaHne OLIEHOYHBIX CPEJACTB MPOMEKYTOYHOM aTTeCTAIUU H
KPUTEPUM UX OlleHNBAHUSA

4.1. IIpomexxyTouHas aTTecTalus IPOBOJUTCS B BUJE 3aU€Ta.
4.2. CopxepxaHue OLICHOYHOrO cpenctea. lIpoBepsiemMble KOMIETEHIMH W WHAMKATOPBI
noctmwkennst kommerenmui: YK-1: UYK-1.1., UYK-1.2., UYK-1.3.

Ilpumepnvie ¢onpocel u 3a0anus K 3auemy. 3auem CTaBUTCS aBTOMATUYECKH, €CIU CPEIHUN
Oai CTyAeHTa He MEHbIIE 3 M CTYJACHT MMEET TeTpajb C aKKypaTHBIMU COOCMEEHHOPYYHO
O0(OpPMIICHHBIMH ~KOHCTIEKTAMH BCEX JICKIWH, NPAKTHYECKUX 3aHATHH W 3aJaHUd UL
camMocTosTeNbHOM paOoThl. CTyJeHTbl, HaOpaBIIME HEJOCTaTOYHOE KOJIMYECTBO Oasuios,
JOJDKHBI HAaNHMCaTh KOHTPOJBHBIE pPa0OTHl. MakcHManbHOE KOJMYECTBO OalioB 3a OJHY
KOHTPOJBHYIO — 5. 3a0anue: BBIYYUTb M MUCbMEHHO PACKPBITH CYTh MEPEUMCICHHBIX MOHATHH
(maTp ompezdeneHue, CAENaTh aKKypaTHBIM PHUCYHOK C TOSICHCHHMSMH, HammcaTh HeoOXOIUMBbIE

bopmyIbl).

KonrtposabHnas padora 1
EctecTBeHHOHaYYHOE MBIIICHHE.
OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-KHHETUIECKOH TEOPHUH.
OmnsiT @apagest Mo AMEeKTPOIH3Y.
Karonnsie nyuu.

Omneit Tonmena-Crroapra.
Wnrepdepenuns.

Pentrenosckue nyuu.

CocTaB pauOaKTUBHOTO U3TYYCHUS.
®doroaddexkr.

Monens atoma Pesepdopaa.

PO ULh W~

[

KounrtpoabHnas padora 2
IToctynars! bopa.

[IpuHIMT JOTOIHUTEIBHOCTH.
[IpyHUMI IPUYUHHOCTH.
Hyxnons!.

W3oromnsL.

Snepnas peakuus.

Turnbl B3auMoeCTBUSA.
Knaccudukarius sjeMeHTapHBIX YaCTHIIL.
JlenroHsl.

AJIpOHBI.

PO U AW~

[

KonTponbnas padora 3

1. CaoiicTBa MPOCTPaHCTBA.
CBoiicTBa BpeMEHH.
EBrsmmoBa reomMeTpusi.
HeeBknugoBa reometpusi.
I'eoneHTpHYECKas cUCTEMa MHpa.
I'enuoneHTpHUYECKast CHCTEMA MHpa.
ITpuniun oTHocuTensHOCTH ["anunes.

Nk wd



8. 3axoH cnoxeHus ckopoctel ["anunes.
9. T'paHHUIBI NPHMEHUMOCTH KITACCUYECKUX MPEICTaBICHHI O MPOCTPAHCTBE U BPEMEHH.
10. CymecTBOBaHNE CBETOHOCHOTO 3(upa.

KourtposabHas padora 4

OnsiT MaiikenpcoHa.

Teopust OTHOCUTEIILHOCTH.

CrenuanbHasi TEOPHsI OTHOCUTEIHHOCTH.
O06111ast TeOpHUst OTHOCUTEIBHOCTH.

Ioctynatel CTO: nocTynaT OTHOCUTENBHOCTH.
IToctynatel CTO: mocTyiat MHBaApUAaHTHOCTH CKOPOCTHU CBETA.
PenstuBucTCKOE 3aMeJIeHUE BPEMEHH.
PenstuBHCTCKOE COKpAIIEHHE Pa3MEPOB.
[IpeodpazoBanus Jlopenma.
OkcnepuMeHTansHOe oaTBepkaeane CTO.

PO PN U AW~

—_—

KourtposabHas padora 5
I'enmnoneHTprUeCcKas CUCTEMa MHUpa.
3aKoH cnokeHus ckopocTeit ["anues.
3axoHsl HeroTOHA.

3axoH BcemupHOro tAroteHus.
BpoyHOBCKOE IBUKEHUE.
[Tnanerapnas moaens atoma Pesepdopna.
Wnrepdepenuns u nudpaknus ceera.
ONEeKTPOoH.

Hyxknonsl.

CocraB pagroaKTHBHOTO H3Ty4EHHS.

PO PN U AW~

—_—

Bonpocuwl k 3auemy

1. Cmanogénenue ecmecmeeHHOHAYYHOU KAPMUHBL MUDA.
1.1. Hayunoe nosnanue sgnenuul npupoosi. Cmanosienue HayyHo2o eCmecmeo3HaHus.

Hayunoe no3nanue signenuii npupoobl.

1) Uctopust OTKpBITUS U UCCIIEA0BAaHHUSI MATHUTOB U MarHUTHOTO TOJIS.

2) CoBpeMeHHbIE IPEICTaBIECHNS O MATHUTHOM I10JIE U €70 POJIM B XKU3HU Ha 3eMIIE.
3) MarauTHOE T0JIe ¥ COBPEMEHHBIC TEXHOJIOTHH.

Cmanognenue Hay4Ho20 ecmecmeo3HaAHUSL.
1) 3apoxxnenue Hayunbix 3HaHui (IV-II TeIC. 10 H.3.).
2) HavanbHbI# 3Tan pa3BuTHs aHTUYHOUM HaykH (I TeIC. 10 H.3.).
3) EcrecTBO3HaHue ApucToTes.
4) EcrectBo3nanue B III-1 B 10 H.3. (37UITMHCKUIN TTEPUO).
5) EctectBo3nanue B I-1I B 10 H.3. (Tpeko-pUMCKUI IEPHON).
1.2. Ecmecmeosnanue ¢ Cpeonue eexa u Hosoe spems. DxcnepumenmaibrHoe ecmecmeaosHanue.
Ecmecmeosnanue 18-19 eexos
Ecmecmeosnanue 6 Cpednue eexa u Hosoe spems. JxcnepumenmanvHoe ecmecmeo3HaHue.
1) Penurno3uelii 3Tan pa3BUTHs €cTeCTBO3HAHMUS. CXOIACTUYECKUI TUIT MBIILITIEHUSL.
2) IlpenmochuTky 1 OCOOCHHOCTH Pa3BUTHS HAYKH CpPeTHEBEKOBOTO BocToka.
3) EcrectBo3Hanue snoxu Bo3poxnenus. Hayunas pesomtonus KonepHuka.
4) Bopr0a 3a reauoneHTpUUYecKyto cuctemy mupa. JIx. bpyno, U. Keruep.
5) Pa3BuTrie TEXHUKH B IEPHO]] CPETHEBEKOBBS — IPE/IIOCHUIKA SKCIIEPMMEHTAIBHOIO €CTECTBO3HAHMSL.
6) Metonomnorus I'. Tamunes.
7) EcrectBenHOHay4HbIe uccienoBanus M. HeioToHa.
8) BaxHeiine oTKpeITUS ecTeCTBO3HAHUS 16-18 BEKOB.
Ecmecmeosnanue 18-19 sexos.
1) OtkpriTie noneBoi Gopmel Marepun. HakomieHne ¢GpaxToB B 007aCTH AIIEKTPUYECTBA H
maraetusma. Y. ['mnsbeprt, O. I'epuxe u ap. 3akon L. Kynona.
2) Teopus 37€KTpOMarHUTHOTO MoJisi. MaKkThl 0 B3aUMOCBSI3U 3JIEKTPUUECTBA U MarHeTU3Ma,
nonyuyenssle /. Aparo, I'.-X. Dpcrenom, A.-M. Amnepom. Pa6oter M. ®Dapanes, Teopus
Jx. Makcsenna.



3) CraHoBIeHHE KJIACCUYECKOW TepMOAMHAMUKH. B3risapl Ha mpupony Teruia ot JpeBHeit
I'pennn o P. Maitepa n JIx. [Jxoyns.
4) 3aKOH COXpaHEHHUS SHEPTHH, TETUIOBbIC MAIIHHBI.
2. Cospemennbvle npedcmasienus 0 MUKpomupe.
2.1. Ecmecmeennvle Hayku 6  JCU3HU  COBpeMeHHO20  obuecmsa. Pazeumue
amomucmuyeckux npedcmasieHui.

Ecmecmeennvle HayKu 6 JCU3HU COBPEMEHHO20 00Wecmaa.

1) EcrecTBeHHBIE, TEXHUUECKUE, T'YMaHUTAPHbBIE HAYKH.

2) EauHcTBO MUpa NpUPOBIL.

3) UnTterparmus HaykK.

4) EcTecTBEHHOHAyYHOE MBIIIJICHUE.

5) Hayunslif MeTO TO3HAHUSI.

6) PoJib ecTECTBEHHOHAYUHBIX JOCTH)KEHUH B UICTOPUHM U KOHKPETHOW KU3HU YEJIOBEKA.
7) [IpeameT ecTeCTBO3HAHMS.

Paszsumue amomucmuueckux npeocmagneHui.
1) 3apokieHue aTOMUCTUYECKHUX NIPEICTaBICHUN B aHTUYHOM HayKe.
2) Atomuctuka B HoBom BpemeHu.
3) Pa3zBuTre aTOMUCTUYECKUX MIPEICTABICHUI B COBPEMEHHON HayKe.
4) Tlpsimoe MOATBEPKICHUE WIS aTOMHU3MA.
5) MonexynsapHO-KMHETUYECKAs! TEOPHSL.
2.2. Cmpoenue amoma.
1) UccnenoBanue siBICHUS 3JEKTPOJIN3A.
2) Katonubie yum.
3) DnexTpoHHas TEOPHUS METAILIOB.
4) Teopuu CBETOBBIX SIBIICHUIA.
5) PentrenoBckue jy4u.
6) OTKpBITHE PATMOAKTHBHOCTH.
7) IlnanerapHast MOJENb aTOMA.
8) [IpoTuBOopeuns miaHeTapHOU (SACPHON) MOJIEIIH.
9) Atom Pezepdopna-bopa.
10) IIpuHIIMTT COOTBETCTBUS.
11) BonHoBBIE CBOMCTBA BEIIECTBA.
12) Tabmuma /I.1. Mennaeneena.
13) [IpuHIUN AOTOIHUTENBHOCTH.
2.3. Cmpoernue amomHoeo a0pa.
1) Hyknonsl. Dueprus cBsa3u aapa. Jedexr macc.
2) lenenue siaep.
3) Heynpasnsemas sinepHasi LieTIHasl peaKiusl.
4) Yrpasnsemas siiepHasi IIeHas PeaKIus.
5) PagnoakTuBHOE U3ITydYEHUE.
6) TepmosiiepHBIN CUHTES.
7) BnusHue paanoakTUBHBIX U3TYYSHUH Ha OMOJIOTHYECKHE CUCTEMBI.
2.4. Dnemenmapmvie yacmuywi.
1) Tumbl B3auMOIEHCTBHS.
2) YacTHIIbl U aHTUYACTHUIIBI.
3) Knaccudukanus 3neMeHTapHbIX YacTHIL.
4) CrangapTHasi MOJIETIb.
5) JIBw>xeHue U B3aUMOICHCTBUE 3JIEMEHTAPHBIX YaCTHII.
6) bonbuoit Axpounnsiii Komtaiinep.
3. Cospemennvie npeOCmagieHus 0 MaKpo- U mezamupe.
3.1. Knaccuueckue npedcmasieHusi 0 npocCmpancmee u 8pemeHu.
1) O6bIACHHOE TOHUMAHUE POCTPAHCTBA M BPEMEHHU.



2) Tomonoruueckue U METPUIECKUE XapaKTEPUCTUKH MTPOCTPAHCTBA U BPEMEHH.

3) UcTtopus npeacTaBieHuid 0 IPOCTPAHCTBE.

4) EBxkinoBa reoMeTpusl.

5) HeeBkimmoBa reomeTpus.

6) Knaccuueckue mpenctaBieHus O IPOCTPAHCTBE U BPEMEHHU.

7) I'panuIlpl IPUMEHUMOCTH KJIACCUYECKUX MTPEICTaBICHHMIA; Tpodiema s¢upa.

8) IlpuHuun otHocuTenpHOCTU ["anmuies u Teopus 3MeKTpoJuHaMUKU MakcBesuia.
3.2. Cneyuanbras meopusi OMHOCUMENbHOCTIU.

1) IIpeanocsuiku nocrpoenus CTO.

2) lloctynater CTO.

3) OTHOCUTEIHLHOCTH OJTHOBPEMEHHOCTH.

4) PensaTUBUCTCKOE 3aMEJICHIE BPEMEHHU.

5) OTHOCUTENBHOCT MPOCTPAHCTBEHHBIX PACCTOSHUM.

6) IIpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAJL.

7) IIpeobpaszoBanus JlopeHia.

8) Onrruueckuit a3pdext [orutepa.

9) DnekTpOMarHuTHOE TOJIE.

10) DxcniepuMeHTaIbHOE 000CHOBAHKE PEISTUBUCTCKOTO 3aMEIJICHUS BPEMEHH.
3.3. Obwas meopusi omHOCUMENLHOCHIU.

1) 3akons Kemnepa.

2) 3akoH BcemupHOro TAroTeHus.

3) UnepTHas u rpaBUTAIMOHHAS MACCHI.

4) IIpuHIMIT SKBUBAJIEHTHOCTH.

5) I'paBuTaniioHHOE MoJIE.

6) [Monsitue 06 OTO.

7) IIpoctpancteo B OTO.

8) CnenctBus OTO.
4. Buonozuueckaa kapmuna mupa. Xumuueckue KOHyenyuu.
4.1. 2Kuznw. Jeonroyuonnas meopusi.

HKu3zHo.

1) Otnuyue )XMBOTO OT HEKMBOTO. BelecTBeHHasi OCHOBA JKH3HHU.

2) KoHrnenuy BOZHUKHOBEHUS KU3HH Ha 3eMIIe.

3) Havauno >xu3Hu Ha 3emite. Y ciioBust Ha 3emiie pU BO3HUKHOBEHUH ku3HU. Teopust A.W. OnapuHa.
4) CtpoeHue 1 pa3sHOBUIHOCTHU KJIETOK, UCTOPHUS CO3AaHUSI KIIETOUHOM TEOpHUH.

Deontoyuonnas meopusl.
1) Cranosnenue uaeii ssosrorinn (K. Jluaneid, X.-b. Jlamapk, XK. Bropdon).
2) OBomounonHas Teopus Y. /lapBuHa.
3) I'eneruka. 3akoHbl HacnenoBanus I'. Menaens.
4) ITasleOHTOIOTUYECKUE 3PbI HBOTIOLHH.
4.2. Buocgepa, nHoocgepa u yusuruzayus. CamoopeanHuzayus u CUHep2emuKda.
1) Pa3Butne sxocucTeM, UX 0COOEHHOCTH U UepapXUsl.
2) 3aKOHBI IKOJIOTUH, IPUMEPHI IPOSBICHUS.
3) buocdepa: rpanuisl 6uocdepsi, yuenue B.1. Bepnaackoro.
4) Hoocdepa: yuenue B.W. Bepuazackoro.
5) ITonsTHsA caMOOpraHu3aluy U CUHEPT€TUKY.
4.3. Xumuueckue KoHyenyuu: 360MO0YUA Xumuu, coépemenHas xumus. Ecmecmeennonayumnvie
acnekmol 3KOA02UU.

Xumuueckue KoHyenyuu: 360110YUs XUMUU, COBPEMEHHAS XUMUSL.

1) DBomtonyst XUMHYECKUX 3HAHUH.

2) CoBpemenHsblii cunTe3. Karanus.

3) Xumuueckuii coctaB 000704€K 3EMIIH.

4) IlpupoaHble 3amackl ChIpbsi: HEOPraHUYECKOE, OPraHUYECKOE ChIPhE.



5) CoBpeMeHHBIE U EPCIIEKTUBHBIE MaTEPHAIIBL.

Ecmecmeennonayunvle acnekmol 3K0J102UU.
1) I'no6anpHBIe KaTacTPO(BI U SBOIIOLHS.
2) Knumat nponuioro, HacTOSIIETO U Oy IyIIero.
3) [MapuaukoBerit 3¢ dext. Kucnorusie ocanku. O30HOBBIC ABIPHI.
4) TIpo6siemMbl SHEPTOCOCPEIKECHHUS.
5. Acmpoghuzuueckan kapmuna mupa.
5.1. Bcenennas.
1) 'unotesa bomnbiioro B3peiBa (XpOHOJIOTHSA).
2) O6ocHoBaHUEe TUNIOTE3BI boNbIIIOTO B3pHIBaA: 3aKOH D. Xa00J1a, pEIIMKTOBOE U3TyUCHHE.
3) [IpoucxoxaeHne XMMHUYECKUX 3JIEMEHTOB BO BcenieHHO.
4) CTpyKTypa Meramupa.
5.2. Conneynas cucmema. 36e30bi.

Conneunas cucmema.

1) CoBpemMeHHBIE TPEACTABICHUS O MPOUCXOKACHUN COTHEYHOU CHCTEMBI.
2) Counniie.

3) [InaneTsl 3eMHOM TPYTIIIBI.

4) IlnaHeTbI-TUTAHTHI.

5) Mansie Tena ComHEYHON CUCTEMBI.

36e30ul.

1) Pa3mepsl u Macca 3Be311.

2) PaccrostHue 1o 3Be3 .

3) Poxxnenue 3Be3.

4) XIMUYEeCKHN COCTaB 3BE3/I.

5) DHeprus 3Be3 /1.

6) DTanbl IBOTIONNHN 3BE3]T PA3TUYHON MaCCHI.

7) DBoJIOIUS XUMHYECKHUX JIEMEHTOB BO BCeneHHOM U *KU3Hb 3BE31.

Ilpakmuueckoe 3adanue: TOATOTOBUTH TMPE3CHTAIMIO IO OJHOMY M3  BOIPOCOB,
PAacCMOTPEHHBIX Ha MPAKTUYECKHX 3aHATHIX, couepkanryto He MeHee 10 mHDOpMaTHBHBIX
ClIalIoB.

4.3. Kputepuu oneHUBaHUS
3aueT BBICTABISETCA MO pe3yibTaTaMm peituHra. Eciam oOyuarommiicss HaOpaia HEJOCTaTOYHOE
KOJINYECTBO OaJIJIOB, TO OH CHAET 3ayer.

IIkaJia oneHUBaHHUA AJ4 3a4eTa

YpoBHH %
OCBOCHUA AkaaeMu4| OCBOCHMS
HHAUKATOPOB OcHOBHbBIE IPU3HAKY Bbl/IeJICHUSI YPOBHS eckast (pedTHHT
JAOCTHKEHUSI OlleHKAa oBasi
KOMIIETEHIIM i OIEeHKA)
CdopmupoBan | CTyAeHT MOKa3all JOCTATOYHO MPOYHBIE 3HAHUS | 3a4TEHO 50-100

OCHOBHBIX TIOJIO)KCHHUH Y4YEOHOU JTUCITUTIIIMHBI,
YMEHHUE CaMOCTOSITEILHO pEIIaTh KOHKPETHBIE
MPaKTUYECKHE 3a/1a4u, MpEeayCMOTPEHHbBIE
paboueld mpOrpaMMoON, OPUCHTUPOBATHCS B
PEKOMEHJIOBAHHOM  CIPAaBOYHOM  JIUTEpATypE,
yMEeT  MpaBUJIBHO  OLICHUTh  IOJYYEHHBIC

pE3yJIbTATHI.
He [Ipu oTBETE BBHIIBUINCH CYILIECTBEHHBIE MPOOETBI B He MmeHee 50
cOPMHPOBAH | 3HAHUSX  OCHOBHBIX  MOJOKEHWH  Y4eOHOW | 3a4YTeHO
JUCLUIITNHBI, HEYMEHHE c MIOMOIIBIO

npernoaaBaTCiid MOJYUYWUTHL IMMPABHUJIBHOC PCHICHUC




KOHKPETHOM TMpPaKTUYECKOW 3aJayd W3 4YHuCIiia
NpeTyCMOTPEHHBIX pabodeil mporpaMMoit yueOHOM
JVCHUTUTUHBIL.

4.4. Metoauueckue yKka3zaHus 110 MIPOBEJCHUIO MTPOLETyphl IPOMEKYTOUHOM aTTeCTalluu

1.

Cpoku TpoBeACHHS MPOILETyphl OICHUBAHUS: Ha TOCJICIHEM 3aHATUU MO mpeamery. Ecmu
oOyyJaronuiics mo pes3yJbTaTaM PEUTHHTOBOW CHCTEMBl HE HAOHWpaeT HY)KHOE KOJUYECTBO
0aJuI0B, TO CAAET 3a4ET COrJIACHO TPEOOBAHMSM.

Co6op, oOpaboTka W OIIGHWBAHHE PE3YJIHTATOB IMPOMEKYTOUHOM AaTTECTAIIMHM IPOBOIUTCS
MpernoaBaTesieM, BEAY UM TUCIUTUIHHY .

. HpeﬂT)HBJ'IeHI/IC PE3YIBTATOB OLICHUBAHHUA OCYIICCTBIIACTCA: II0 OKOHYaHHUMU OTBETA CTYACHTA U

¢uKkcupyercs B 3a4€THON KHMKKE U HK3aMEHAIIMOHHOM BEJOMOCTH.

. HpI/I HaJIMYHUH IMHCBbMCHHBIX OTBCTOB 06yqafom1/1xc;1, IMMOJIYYCHHBIX B XOIC SKSaMeHaHHOHHOﬁ

CCCCUH, MAaTCPUAJIbl XpAHATCSA B TCUCHUC MCCAIlA IMOCJIC 3aBCPUICHUA CCCCUU HA Ka(benpax.

. Ilopsimox BBIMOTHEHHS] W 3alIUTHl KypcoBOW paloThl pernameHtupoBaH «llomoxkeHuem o

KypcoBoit padore ®PI'BOY BO «I'nma3oBckuii rocy1apCcTBEHHbBIN HHKEHEPHO-TIe1arorndeCKuii
yHuBepcuteT uMeHu B.I". Koposnenko».

. C‘-II/ITaTB, YTO HOJIOKUTCIIBHBIC PE3YJIBTAThI IPOMCKYTOYHOT'O KOHTPOJIA CBUACTCIBLCTBYIOT 00

yCIIEIITHOM Tporecce (GopMUpOBaHUS YKa3aHHBIX KOMIIETCHIMI U MHIUKATOPOB JTOCTIKCHHUS
KOMIIETEHIHI (3TanoB (opMUpOBaHHS KOMIETEHIIUH ).

5. Copep:xaHue OLEHOYHBIX CPEACTB AJIA IPOBePKU cHOPMHUPOBAHHOCTH
KOMIIETCHUMH ¥ MHAMKATOPOB JIOCTHKEHUSI KOMIIETECHIIM I
(MOCTUTOrOBBINi KOHTPOJIb) U KPUTEPUHU UX OLICHUBAHUS

3agaHus A8 NPOBePKH KOMIETEHIIMH U HHIANKATOPOB NOCTH:KeHUsl kKommeTennun: YK-1:
NYK-1.1., UYK-1.2., UYK-1.3.

Kon xommeTeHnuu

YK-1

DopMyIMpOBKa
KOMIIETCHIINH

Cnoco0eH OcCyIIecTBIATh IOUCK, KPUTHUECKUH aHalu3 M CUHTE3
uHpOpManMK, TPUMEHATh CHCTEMHBIH TOAXOJ JUIS  PEUICHUS
IIOCTABJICHHBIX 3aJa4

HNupukarop
JOCTHKEHHS
KOMITETEHIIUH

NYK-1.1. JlemoHcTpupyeT 3HaHHE€ OCOOEHHOCTEH CHUCTEMHOTO W
KPUTUYECKOTO MBIIIUICHUS, apIYMEHTUPOBAHHO (hOpMUPYET COOCTBEHHOE
CY’KICHUE U OLIEHKY MH(OpMaIiK, IPUHUMAET 00OCHOBAHHOE PEILICHHE.
NVYK-1.2. IIpumensier goruyeckue (GopMbl U MPOLEAYPHI, COCOOEH K
pedrekcun MmO TOBOAY COOCTBEHHOM W YYXKOH MBICIUTEIHLHOM
JESTENIbHOCTH.

NVYK-1.3. AHanu3upyeT UCTOUHUKU MH(POPMALUU C IENIBIO BBISBICHHS
MX TPOTUBOPEYMI U MTOUCKA JOCTOBEPHBIX CYKICHHI.

Bpewmst BoinmonHenus 3aaanuii: He 6onee 30 MUHYT

1.

Hukomnaii Konepauk npeioxun moaens COTHEUHON CUCTEMBbI, KOTOpasi Ha3bIBaeTCsI:

a) TeOLICHTPHUECKas;
0) TeIMoIeHTpHYECKas;
B) aHTPOIIOIEHTPUIECKAS;

T') TaJTaKTUYECKas.

. KBanTom cBera siBisieTCS:

a) SJIEKTPOH;
6) anpos;

B) GOTOH;

T') JIEMITOH.

. [loctynatel ciennaabHONU TEOPUU OTHOCUTEIHHOCTH CHOPMYIHPOBAIL:

a) M. @apaneii;




0) I'. Tanueii;
B) U. HetoTOH;
r) A. DUHIITENH.
4. Konnenmus, B COOTBETCTBUH C KOTOPOH >KM3Hb Ha 3eMJIe 3apOJWiiach Oyiarogaps 3aHECEHUIO
13 KOCMOCa, Ha3bIBACTC:
a) TeopHsl MAaHCTIEPMHUH;
0) Teopusi CaMOTPOU3BOIBLHOTO 3aPOXKICHHUS;
B) T€OpUs OMOXHUMHYECKOMN IBOJIOIIHH;
T') KpEarmoHU3M.
5. HanGompIryro yacTh BeliecTBa BO BeelleHHOW COCTAaBIISAIOT ABA AIEMEHTA:
a) KpEMHUU U yTIEPOI;
0) yriepon u BOJIOPOS;
B) KHCJIOPOJ U TEUi;
') BOJOPOJI U TEIHA.
6. YCcTaHOBUTE COOTBETCTBHE MEXKIY KapTHHAMH MUpPa U 3aKOHAMHU, TPUHLIUTIAMHU:

1 | Mexanuueckas a) | [Ipuaiun HeonpeneneHHOCTH | elizeHOepra

2 | DnexTpoauHaMuIecKas 0) | 3akoH BceMHpHOTO TATOTCHHMSI

3 | PenatuBucTckas B) | 3aKOH 2JICKTPOMAarHUTHOW MHAYKIIMH

4 | KBaHTOBO-CTaTUCTUYECKAS r) | [locTynatel crieliuaibHON TEOPHUH OTHOCUTEIBHOCTH

7. YcTaHOBUTE COOTBETCTBUE MEXKY YUECHBIMU U HAYYHBIMH JIOCTUKEHUSIMU:
1 | JI.1. Menneneen a) | 3aKOHBI HACJICIOBAHUS
I'. Menpnens 0) | [lepuonuyeckast 3aBUCUMOCTh CBOMCTB XUMHUYECKUX IJICMEHTOB

OT 3apsA0B sipa

3 | Y. HdapBun B) | Knaccudukarms pacTeHUI U )KUBOTHBIX

4 | K. Jluanei r) | DBOJIIOIIMOHHAS TEOPUS: U3MEHYMBOCTh, HACIIEICTBEHHOCTb,
€CTECTBEHHBIN 0TOOD

8. Ilpakmuueckoe 3a0anue. JIJi1 Ka)XI0ro pUCYHKA BHIOEpUTE MPAaBUIBHOE Ha3BaHHUE. Y KaKUTE
HOMEpP PUCYHKa B CTPOKE C MOIAXOASIINM K HEMY Ha3BaHHEM.
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Ha3Banue HomMmep pucyHka

ONBIT MO0 HAOJIFOICHHIO 3JIEKTPOMArHUTHON MHIYKITHH

Mopnens atroma Pesepdopaa

L[I/IKJ'I HAY4YHOI'O IIO3HAHUWA

I'paden

[TapHUKOBBII dPPeKT

HeomHOpoIHOCTh pagoaKTHBHOTO HU3TYUSHHUS

Monekyna JIHK

ﬂeJ’[eHI/IC dTOMHOI'O s/pa

Kitou k Tecty:

Homep 1 2 3 4 5 6 7
BOINIpPOCA

Howmep

MMPaBUJIBHOI'O OTBETA

EENUSTY O R
1o
O 5 W O\

Kitou k mpakTrdeckoMy 3aJaHuIo (PELICHNUIO TPAKTUIECKOH 3a/1a4H):

HaszBanmue

Homep pucynka

OmnbIT 11O Ha6J'IIO,Z[eHI/IIO SHCKTpOMaFHHTHOﬁ HHAYKIOUH

(9]

Mogens atoma Pesepdopra

L1k HayYHOTO MO3HAHUS

I'paden

[TapHuKoBBIH dhdexT

HeonHopoaHOoCTh paAu0aKTUBHOI'O M3JIYUYCHHUS

Momnekyna JJHK

Jlenenue aToMHOTO sA/1pa

N[ WO —

Kpurepuu onienvnBanus:

Kaxpiii ”HAMKATOP NOCTIKEHUSI KOMIIETSHIINK OolleHuBaeTcs B 10 Gaios:
e TecroBoe 3aganue ornieHnBaetcs B 10 6ayuioB (0TBET Ha Bompoc Tecta ctouT 0 mim 2 6aia);
e 3ajaHus HAa COOTBETCTBHUE OolleHUBaroTcs B 10 6amioB (kaxmoe omnennBaercs 0-5 6amioB)

5 0aJuI0B — MOJIHOCTHIO MPABUIILHO HANACHHBIE COOTBETCTBUS,
4 Ganna — TpU MPaBUIBHBIX COOTBETCTBUS;

3 Ganna — ABa NMPaBUIBHBIX COOTBETCTBHUS;

2 Gania — OJIHO MPABUIILHO COOTBETCTBUE;

1 6amn — OTCYTCTBHE MPABWIBHBIX COOTBETCTBHIA;

0 6ayy10B — HE MPUCTYIIAT K BBIIIOJIHEHUIO 3a/1aHUS;

e Kaxnoe nmpaktuueckoe 3aganue oneHuBaercs B 10 6amios:

10 GanoB — CTYIEHT MPaBHIBHO BBIOJIHWI MPEUIOKEHHBIE 33/1aHUSI HA OCHOBE
M3YyYEHHOU TEOPHUH, METOJ0B, MIPUEMOB, TEXHOJIOTHIA;

8 0ayIoB — CTYAEHT CIOCOOEH MPUMEHATH HOIyYCHHbBIE TEOPETUUCCKIE 3HAHUS B
NPaKTUYECKOH  JESTeNbHOCTH, pellaTh THIWYHBIE 33aJaud Ha  OCHOBE
BOCIIPOM3BEJCHNS CTaHJAPTHBIX aJrOPUTMOB, TIPH BBIIOJHEHUHM 3aTaHUH
JIOITyCKaeT He3HAYUTEIIbHBIC OIINOKY;

6 6aJUI0B — MPH BBHITIOJIHEHUH 33/1aHUS JIOMYIIEHBI TPyObIe OLTHOKH;

0 6ayI0B — CTYACHT HE BBINOJIHUII 33JJaHHE.

OHCHK& 3aBUCHUT OT MPOLCHTA BBITIOJHCHUS BCEX 3a):[aHPII>i.



HIxana oueHuBaHust C(POPMHMPOBAHHOCTH KOMIIETCHIIUM U HHIUKATOPOB

JAOCTHKCHUA KOMIICTCHIIUHN

YpoBHHU
p OA)
OCBOEHHS
AkajgeMuuec| BBIIOJIHE
HHAUKATOPa (0B) | OCHOBHBIE NIPU3HAKH Bbl/ICJ1CHUS YPOBHS
. Kasl OlleHKA | HHUS BCex
AOCTHKEHU 2
N 3alaHuii
KOMIIeTeHIU
[loBpimeHHslid | Brimtouaer HukecTosmui ypoBeHb. YMeHue | OTIU4HO 90-100
(BBICOKUIA) CaMOCTOSITEIBHO ~ MPUHUMATh  pEIICHHE,
pemarts mpobieMy/3agady TEOPETHUYECKOTO
WIM TPUKIAJHOTO XapakTepa Ha OCHOBE
M3YUYEHHBIX METOAOB, IPUEMOB, TEXHOJIOTHI.
bazoBblii Bxirouaer HUKECTOSIIIN I YPOBEHb. | XOpOIIO 70-89
CrnocobHOCTB coOupaTh,
CHUCTEeMaTU3UpOBaTh,  AHAIM3UPOBaTH U
rpaMOTHO HCIIOJIb30BaTh WH(POPMALHIO W3
CaMOCTOSITENIbHO HaWJCHHBIX
TEOPETUIECKUX HCTOYHUKOB "
WITIOCTPUPOBATh ~ MUMH  TEOPETUYECKHE
MOJIOKEHUSI WM OOOCHOBBIBATH TMPAKTUKY
PUMEHECHHSI.
YnosnetBoputensH | U3noxenue B mpedenax 3amad  Kypca | YIOBJIETBOD 50-69
BIif TEOPETUIECKOTO u MPAKTHYECKOTO | HUTEIbHO
KOHTPOJIMPYEMOTO MaTepHaa.
Henocratounsiit | OTcyTcTBUE npusHakoB | Heynoeners | menee 50
YAOBJIETBOPUTEIHHOTO YPOBHSIL. OPUTENBHO

CunTaTh, YTO MOJIOKUTEIbHBIE PE3YJIbTAThl MOCTUTOTOBOTO KOHTPOJIS CBHICTEILCTBYIOT 00
YCHEIIHOM Tporecce (GopMUpOBaHUS KOMMETEHUUU (M) W uHAMKATOpa (OB) AOCTHXKEHHUSA
KoMreTeHmu (ui) (dTama QopmMupoBaHUS KOMMeTeHUUH). Eciau oOywaromiuiicss momydun
OLIEHKY «HEYJIOBJIETBOPUTEIBHO», TO CUUTATh KOMIETECHIIUIO HE C(OPMHUPOBAHHON HA JTaHHOM
stane. [Ipu nonyd4eHun OLeHOK «yA0BIETBOPUTENBHOY, «XOPOILLIO» WU «OTIMYHO» CUYUTATh, YTO
npoBepsieMasi KOMIIETEHIINS C(OPMHUPOBAHA HA JJOCTATOYHOM yYPOBHE.

Memoouueckue ykazanus 015 npoBEPKU OCMAMOYHbIX 3HAHULL

1. Cpoku mpoBeAeHus MPOLEAYpbl OLEHUBAHUS: TI0 TpaUKy JAeKaHaTa.
2. Coop, 00paboTKa W OIICHWBAaHWE PE3YJHTATOB IMOCTUTOTOBOTO KOHTPOJISA TPOBOJAHUTCS
MpernoaBaTesieM M0 PaCOPSHKCHUIO JIeKaHaTa.
3. [IpenpsiBneHre pe3yabTaTOB OICHUBAHUS OCYIIECTBIISCTCS B TEYCHHWE HENENH TOCHe
NPpOBCACHUA KOHTPOJIILHOTO MCPOIIPUATHUA, O(bOpMJ'DICTCH B BHUAC OTYCTA W XPAHUTCSA B
JIEKaHaTE B TCUCHHUE BCETO CPOKA 00yUEHHUS 00yUaromerocs.
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