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

1.1. Hean 1 3a1aum U3yYeHUs JUCHUILIHHBI

Lenv oucyuniunsl — GOPMUPOBAHUE CPEICTBAMH €CTECTBEHHOHAYYHON KapTUHBI MUpPA YHUBEP-
CaJIbHOM KOMIIETEHIINU, XapaKTEePU3YIOMIEHCS CIIOCOOHOCTBhIO OCYIIECTBISATh MOWCK, KPUTHYE-
CKUU aHaNu3 ¥ CUHTE3 UH(POPMAINH, TPUMEHATh CUCTEMHBIN MOJXO/ ISl PELICHUs TOCTaBJICH-
HBIX 3a/1a4.

3aoauu oucyuniumbl.

1) u3yunth, 0600IIUTE U CUCTEMATU3UPOBATH OCHOBHBIE MOHSITHS COBPEMEHHOTO €CTECTBO3HA-
HUsl, chopmMupoBaTh 00IIME MPEACTABICHUS O pe3yIbTaTax UCCIEIOBAHUS MHKPO-, MAKpO- U
Meramupa;

2) yCBOUTH OCHOBBI METO/Ia HAYYHOTO TIO3HAHUS, CHCTEMHOTO MMOX0/1a, TPUHITUITBI KPUTHIECKO-
ro aHaIM3a U CUHTEe3a HHPOpMAIUY;

3) paccMOTpPETh MECTO M POJIb YEJIOBEKA B IPUPOE, B3AUMOCBS3b €CTECTBEHHOHAYUHbBIX U I'yMa-
HUTapHBIX 3HAHW;

4) pa3BUTh CIOCOOHOCTH MPUMEHEHHUS €CTECTBEHHOHAYUYHBIX 3HaHWM M yMeHU#l B mpodeccuo-
HaJIbHOM J1€ATEIbHOCTU U B TOBCEHEBHOM KU3HU;

5) dopMupoBaTh YMEHUSI MPUMEHSTH JIOTHUECKHE (POPMBI M TPOIEIYpPHI, CIIOCOOHOCTH K pe-
(brexcun 1o MoBOy COOCTBEHHOW M Uy KOM MBICIUTEIIBHON JCATEIHbHOCTH, YMEHHUS aHan3a
UCTOYHUKOB MH(OPMAIMH C IIENIbI0 BBISBICHHS WX MPOTUBOPEUMH M MOMCKA JTOCTOBEPHBIX
CYXKIEHHI; YMEHUS (POPMYITUPOBKH COOCTBEHHBIX CYXKICHHUHN M MPUHATHS 0OOCHOBAHHBIX pe-
HIEHU.

[Iporpamma ajantupoBaHa AJisl JIML C HAPYIICHUSIMU OMOPHO-ABUTATENBHOIO armapara

(OdA) c yueToM ux McuXx0(hU3UIECKOTO PA3BUTHS, HHINBUIYATHHBIX BO3MOKHOCTEH U HEOOXO-

JTUMBIX CTIEIIMATbHBIX YCIOBHMA O0YUESHHUS.

1.2. HepequL INIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘leHI/lﬂ no JAUCHUMIIJIMHE, COOTHECCHHbIX
C YCTAHOBJCHHBIMA HHIUKATOPAMH JOCTHKCHUSA KOMHeTeHHHﬁ

Kox xommerenmimu | YK-1

®opmysupoBKa CriocoOeH OCyIIECTBIIATh MOWUCK, KPUTHUECKUI aHAIN3 W CUHTE3 HH-

KOMIIETEHIIUH dbopmanuu, MPUMEHATh CUCTEMHBINA MOAXOJ Ul PEIICHUs MMOCTABJICH-
HBIX 3aja4

WNupukarop NVYK-1.1. leMoHCTpHUpYET 3HAHHE OCOOEHHOCTEN CHUCTEMHOIO M KPUTH-

JOCTYOKEHUS YEeCKOT0 MBIIUICHHS, apIyMEHTHPOBAaHHO (OPMHUPYET COOCTBEHHOE CY-

KOMIIETEHIIUU KJIEHUE U OLIEHKY MH(OpMaINK, TPUHUMAET 0OOCHOBAHHOE PELLICHHE.

NYK-1.2. [Ipumensier norudeckre GopMbl U MPOLEAYPHI, CIIOCOOCH K
pediiekcuu 1o MoBoly COOCTBEHHOW M Uy>KOM MBICIIUTEIIBHON J1esATelNb-
HOCTH.

NYK-1.3. AHanu3upyer UCTOUHUKU MH(DOPMAILIUH C 1IEJIbI0 BBIABICHUS
HUX MPOTHUBOPEUMM U MMOUCKA JOCTOBEPHBIX CYKIACHUM.

1.3. BociuraTtesibHast padora

Hamnpasnenune
BOCIIUTATEIBLHON pabOThHI
HAyYHO-UCCJIeIOBATENbCKasl | MEeJaroruueckuii, | BBICTYILJICHHE C JOKIJIAJOM
paboTa 00yJaroIIuXCs COTIPOBOXKICHUS
IPa)XTaHCKOE BOCTIUTAHHE MHTEPAKTUBHOE 00CYKIEHHE JOKIIAI0B Ha
MTPAKTUYCCKOM 3aHITHH

Tunel 3ama4u ®opMbl pabOTHI

1.4. MecTo AucOMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Hucuumuinna «EcTecTBeHHOHAyYHAast KApTUHA MUPa» OTHOCHUTCS K 00s13aTeIbHON YacTh yueOHo-
ro ruiaHa. TpeOGoBaHus K IpeABapUTEIbHON MOATOTOBKE OOYyYaroIlerocs: 3HaHHs Mo (usmke,
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XAMUH U OMOJOTHMU B 00bEME IIKOJILHOIO Kypca. HpI/I OCBOCHHUH OUCHUILIMHBI HCIIOJIB3YIOTCA
3HAaHUA, MOJTYYCHHBIC IPHU HU3YYCHHU AUCHUILIMHBI ((HCTOpI/IfI Poccuny. ]_—[I/ICHI/IHJ'II/IHa BHOCHUT
BKJIad B HM3YUCHUC MGTO,I[OJ'IOFI/I“IGCKOﬁ JaCTu T'yMaHUTAapHBIX WU €CTCCTBCHHOHAYYHBIX AIHUCIU-
TIJIUH.

1.5. OcobenHocTH peaju3auuu IUCIUTINHbI

JlucuuniuuHa peanus3yercs Ha pyCCKOM S3bIKeE.
Jnst munn ¢ HapymeHusMu GyHKiuid OJIA ucnonb3yercs 3JeKTpOHHOE 00ydeHue, JUCTaHITHOH-
HBIE TEXHOJIOTHU. [ moIIep KKK Kypca UCTIonb3yeTcst caiT: http://moodle.ggpi.org.

2. O0beM TUCHUIIIHHBI

W3 Hux
Bceero
Bun yuebHolt paboThl IO cemecTpam 3a4eTHBIX Axaziem. B dopme .
S — Yachl MPAKTUYECKON
MOJATrOTOBKH
OO6m1ast TpyA0eMKOCTh TUCITUTIIINHBI 2 72
CEMECTP 6
KoHTtakTHas paboTa ¢ mpenogaBaTeaem:
AvyuTopHbIe 3aHATHS (BCETO) 36
3aHATHS JICKIMOHHOTO TUIIA 16
JlaGopaTopHbie pabOThI —
3aHITH CEMHMHAPCKOI'0 THIIA —
IIpakTHueckue 3aHsATHS 16
KCP 4
CamocrosTenpHas padboTa 00yJaronuxcst 36
Bug npoMexyTodHOM aTTecTauu: 3a4eT 0
3. Conepxanne TUCHUILTHHBI
3.1. Pa3aesibl AUCUMIVIMHBI M BUIBI 3aHATHH (TeMAaTHYeCKUI MJIaH 3aHATH)
Pazgensl 1 TeMbl AUCIMTUINHEL | Becero | Ayn | Jlex | J1a6 [TIp | Cem | KCP | CP
1. Cmanosnenue ecmecmeenHHOHAYYHOU KAPMUHbL MUPA
1.1. HaydHoe mo3HaHWE SBICHUUA TPHUPO-
I, CTaHOBJIEHHE HAYYHOTO €CTECTBO3HA- 4 2 2 2
HUs.
1.2. EcrectBo3nanmne B CpemHue Beka U
HoBoe BpeMms. DkcliepuMeHTaIBHOE eCcTe- 4 2 2 2
CTBO3HAHME.
1.3. EcrectBo3Hanme 18-19 BekoB 4 2 2 2
2. Cospemennvlie npedcmasietus 0 MUKpOMUpe
2.1. EcrecTBeHHbIE HAYKHU B )KU3HU COBpE-
MEHHOTO o0rmecTBa. Pa3Butne atoMucTh- 4 2 2 2
YEeCKHX MPEACTABICHUN.
2.2. CTpoeH#He aToMa. 10 5 4 1 5
2.3. CTpoeHHe aTOMHOrO siapa. 6 3 2 1 3
2.4. DneMeHTapHbIE YaCTHUIIBL. 4 2 2 2
3. Cospemennvie npedCcmasieHus 0 MaKkpo- U mezamupe
3.1. Knaccuueckue npeacTaBieHus o0 Opo- 6 3 > 1 3
CTPaHCTBE M BPEMCHH.
3.2. CrielyaribHasi TeopHst OTHOCHTEITBHOCTHL 6 3 2 1 3
3.3. O6I111ast TCOPHSI OTHOCUTEIIEHOCTH. 4 2 2 2
4. Buonoeuueckas KapmuHa mupda. Xumuyeckue KOoHyenyuu
4.1. )Xu3Hb. DBOJIOIMOHHAS TEOPHSL. | 4 | 2 | | | 2 | | | 2
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4.2. buocdepa, HOOChEpa M UBUITH3AITHS.
CamoopraHu3anysi 1 CHHEPT€THKA.

4.3. XuMHA4eCcKre KOHIIEIIINU: DBOJIFOLUSI
XUMUH, COBpeMeHHas Xxumus. EcrecTBeH- 4 2 2 2
HOHAYYHBIE ACHEKTHI IKOJIOTHH.

5. Acmpocghuszuueckas kapmuna Mmupa

5.1. Bcenennast. 4 2 2 2
5.2. ConmueuHas cucrteMa. 3BE3/Ibl. 4 2 2 2
Bceero 72 36 16 16 4 36

3.2. 3aHATHSA JIEKIIUOHHOT0 THIA

Jnst mury ¢ HapymenusMu GyHKaid OJ]A nekmusi COmpoBOXKIAETCS TEKCTOM C YBEITUYCH-
HBIM IIPU(TOM WIH yCHIUBAIOIIEH 3BYKOBOU amnmaparypoi.

3aHATHs, TP BO3MOKHOCTH, MPOBOISTCS B MYJIbTUMEIUIHHON ayTUTOPUH, TAC UMEETCS

BO3MOXHOCTH TOJIKPEIUICHUSI OCHOBHBIX TIOJOKECHUH JIEKIIMOHHOTO MaTepuaa HeoOXOIUMBIM
WITIOCTPATHBHBIM MaTepUaIoM (TUCbMEHHAs MPE3CHTAIUS KIIFOUEBBIX BOIPOCOB, SIBIISTFOIIUXCS
TEeMON OOCYKICHHUSI BO BpeMsi Oecellbl; UCIIOIh30BaHNE HEOOXOIUMBIX JICKTPOHHBIX BHICOMA-
TEPHUAJIOB 7Sl WILTIOCTPUPOBAHHSI BOIIPOCOB U KOHTEKCTa 00CYkaaeMoit mpobiemsl, u T.11.). EcTb
BO3MOXHOCTH MPEJOCTABIATh HEOOXOAUMBIN yueOHbI MaTepHas 3JeKTPOHHO Ui MOCIEIYIo-
el CaMOCTOSTENTbHON pabOThI C HUM.

HpI/I 00BsICHEHUN Marcepurajia MBICIW H3JIararoTCd 4YCTKO MW JIAKOHHUYHO (B IMPOCThIC
Hpe)IJ'IO}KCHI/Iﬂ), I/IH(i)OpMaHI/Iﬂ I101a€TCA B BHUC HEOOJIBIINX JIOTHYECKHA U II0 CMBICITY 3aKOHYCH-
HBIX ()parMeHTOB.

CEMECTP 6

Jlexknus 1.

Tema: EctecTBeHHbIE HayKd B JKM3HH COBPEMEHHOro oOmiecTBa. Pa3BHTHE aTOMHCTHYECKHX
IIPEACTABICHUMN.

Kpamxas annomayusa x nexyuu.

Ecmecmeennvie nayku 6 sicuznu cospementozo ooujecmaa.

1) EcrecTBeHHbBIC, TEXHUYECKUE, TYMAaHUTAPHBIC HAYKH.

2) EauHcTBO MHpa IpUPOIBL.

3) UnTerpanus Hayk.

4) EcTecTBEeHHOHAYyYHOE MBIILICHUE.

5) Hayunslii MeTO/ MO3HAHUSI.

6) Pouib ecTecTBEHHOHAYUYHBIX JOCTH)KEHUN B UCTOPUHU M KOHKPETHOM KU3HU YETIOBEKA.
7) [Ipenmet ecTeCTBO3HAHMSL.

Pazeumue amomucmuueckux npedcmasnenui.

1) 3apokieHue aTOMUCTUUECKUX IPECTABICHNUN B aHTUUHOM HayKe.

2) Atomuctuka B HoBoMm BpemeHHU.

3) Pa3BuTne aTOMUCTUYECKHUX MTPEACTABICHUI B COBPEMEHHOM HayKe.

4) [Ipsimoe moATBEPKICHUE HIeU aTOMU3MA.

5) MounekynsapHO-KHUHETHYECKAsl TEOPHSL.

Jlexuwms 2-3.

Tema: CtpoeHue aToma.

Kpamkas annomayus x nexyuu.

1) UccnenoBanue siBIEHUS JIEKTPOIIN3A.
2) KaTonuble yum.

3) DnexTpoHHas TEOPHS METAJLIOB.

4) Teopuu CBETOBBIX SIBJICHUM.

5) PentrenoBckue y4u.



6) OTKpbITHE PAMOAKTUBHOCTH.

7) IlnanerapHast MOZENIb aTOMA.

8) IlpoTuBoOpeuns muaHeTapHoOU (SaepHOIT) MOAEIH.
9) Atom Pezepdopna-bopa.

10) ITpuHIIMT COOTBETCTBUSL.

11) BonHoBBIE CBOICTBA BEIIECTRA.

12) Tabmuna JI.1. Menneneena.

13) IIpuHIMO AOMIOIHUTEIBHOCTH.

Jlexnus 4.

Tema: CTpoeHue aTOMHOTO sJIpa.

Kpamxkas annomayus x nekyuu.

1) Hykmnonsl. DHeprus cBsa3u sapa. JedexT macc.

2) denenwue siep.

3) Heynpasnsemas sinepHasi LieTIHasl peaKiusl.

4) Ypasnsemas siiepHas LemHasi peaKiusl.

5) PagnoakTuBHOE U3ITyYEHHE.

6) TepMosiAepHBII CUHTES.

7) BnusHue paanoakTUBHBIX U3TyYeHUH Ha OMOJIOTHYECKUE CHCTEMBI.

Jlexmus 5.

Tema: DnemMeHTapHbIEC YaCTHIIBI.

Kpamkas aunomayus x nekyuu.

1) Tumnbl B3auMo1€UCTBHUS.

2) YacTHIlpl 1 aHTUYACTHIIBI.

3) Knaccudukanus 1eMeHTapHBIX YaCTHII.

4) CtangapTHasi MOJICTIb.

5) ABuxkeHue U B3aUMOJICUCTBUE 3JIEMEHTAPHBIX YaCTHII.
6) bonbmoit Anponnsiii Kosnaiiaep.

Jlexuus 6.

Tema: Knaccuueckue MpeacTaBIeHHsI O IPOCTPAHCTBE U BPEMEHH.

Kpamxkas annomayus x nexyuu.

1) O6bIIEeHHOE TOHUMAaHKE IPOCTPAHCTBA U BPEMEHHU.

2) Tonosoruueckue U METPUUECKHEe XapaKTePUCTUKU POCTPAHCTBA U BPEMEHHU.
3) Uctopus npencTaBieHnid 0 IPOCTPAHCTBE.

4) EBknuaoBa reoMeTpusl.

5) HeeBkimaoBa reomeTpus.

6) Knnaccuueckue npecraBiaeHus O IPOCTPAHCTBE U BPEMEHHU.

7) I'panu1ipl IpUMEHUMOCTH KJIACCUYECKUX Ipe/ICTaBIeHU; npobiema adupa.
8) IIpuHuun oTHOCUTENBEHOCTH ["anuies u Teopus 3IeKTpoIMHAMUKY MakcBea.

Jlexkuus 7.

Tema: CnenuanbHasi TEOPUsI OTHOCUTENBHOCTH.
Kpamkas annomayus x nexyuu.

1) Ipennoceunku noctpoenust CTO.

2) loctynater CTO.

3) OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.

4) PensITUBUCTCKOE 3aME1JIEHUE BPEMEHH.

5) OTHOCUTENBHOCTH MPOCTPAHCTBEHHBIX PACCTOSHUM.
6) [IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.

7) IIpeobpazoBanus JlopeHa.

8) Onrrueckuii d3¢d ekt Homnepa.

9) DeKTpOMarHuTHOE TIOJIE.



10) SKCHepI/IMeHTaHLHOC 000CHOBaHHE PECIATUBUCTCKOI'O 3aMCAJICHHA BPEMCHU.

Jlexuus 8.

Tema: OOmas Teopust OTHOCUTEIIBHOCTH.
Kpamxkas aunomayus x nexyuu.

1) 3akonsl Kemepa.

2) 3akoH BcemupHoro TAroteHus.

3) UnepTHas u rpaBUTAIlMOHHAST MACCHI.
4) [IpuHIMI SKBUBAJIEHTHOCTH.

5) I'paBuTaninoHHOE MOJIE.

6) [Toustue 06 OTO.

7) IIpoctpanctBo B OTO.

8) CneactBus OTO.

3.3. 3aHsATHS CeMMHAPCKOIO THIIA

Y4eOHBIM MJIaHOM HE MPEYyCMOTPEHbI

3.4. [IpakTH4eckue 3aHATUSA

st muny ¢ HapymeHusmu Gysaknui OJ[A maTepuan B 3JIeKTPOHHOM BHJI€ MOXKHO HANTH
no agpecy: http://moodle.ggpi.org.

BrimonHenue npakTudeckux padoT MPOBOMATCS B MUKPOTPYMIAX WM MapamH, B KOTO-
PBIX MIPUCYTCTBYET CMELIAHHBIA COCTaB 00yYaIOIIUXCS: B Mape — OAMH OOBIYHBIA 00YyYaromuiics
Y OJIMH OOYYaIOIIUNCS ¢ JBUTATEIBHBIM HAPYIICHUEM; MUKPOTPYIIA BKIOYAET OJJHOTO 0o0yda-
IOILErOCs C IBUTATEIbHBIM HAPYIIEHUEM M HECKOJIBKO OOBIYHBIX 00YYAIOITHXCS.

B xoJie mpakTHueckoro 3aHsATUS UCIOIb3YIOTCS CIEAYIOIINE METOIBI:

- OT0pa Ha OTNpPEEICHHbIE U TOUHbIE TTOHATHS;

- WCTIOB30BaHUE ISl IULTIOCTPAIIMUA KOHKPETHBIX MIPUMEPOB;

- PUMEHEHNE BOMIPOCOB IS MOHUTOPUHTA TOHUMAHMS;

- pazzeneHre u3y4aeMoro MaTepuana Ha HeOobIue JIOTHYecKre OJI0KY;
yBEJIMUYEHHUE J0JIM KOHKPETHOTO MaTepHala U COOM0IeHUE IPUHIIUAIIA OT IPOCTOTO K CIOKHOMY
pu 00BSICHEHUN MaTepuasa.

CEMECTP 6

Ha mepBoM npaktuueckom 3ansaTuu 1o teme «HaydHnoe mo3Hanue siBieHuil npupoasl. CTaHOB-
JIEHUE HAYYHOT'O €CTECTBO3HAHHUS» MPENOJaBaTelib Ha KOHKPETHOM IMPUMEPE MOKa3bIBAET, KaK
JIOJDKHBI BBITIONHATHCS M TOKJIABIBATHCS PE3YJIbTAThl BBHITIOJIHCHHS 3a1aHuid. Ha sTom 3anaTun
OH COOOIIAeT CTyJIEHTaM MEepeueHb 3a/laHui Ha CIEAYIOIIee 3aHITHE M MO KaXJAOMY 3aJaHHUI0
Ha3Ha4YaeT JOKIaauuKa. [Ipu moaroToBke K MpakTHUYECKOMY 3aHSATHIO BCE CTYICHTHI TPYIIIHI BbI-
MOJTHSIOT BCE 33JaHUS M MO KaXXJIOMy M3 HHX COCTaBISIOT KOHCHEKT o0bemMoM He Oonee 0,5
cTpaHuIlpl. JIOKIaIYuKi MOMHUMO 3TOTO TOTOBST BBICTYIUICHHS TIEPE]l Ay IUTOPHUEH, KOTOphIC HE
MPEANnoIaratoT UCHOJb30BaHUSI KOHCIIEKTOB M MHBIX 3amuceld. Llenpio mpakTuuecKux 3aHATUN
SABJISICTCS] YIUIyOJICHHE 3HAHWUW METOJIOB KPUTHYECKOTO aHaju3a W OICHKHM HAyYHBIX JTOCTIDKE-
HUH, a Takke GOPMUPOBAHHWE YMEHUH OCYIIECTBISATh MOMCK MH(MOpMaUU, cooupats U 0000-
miaTh GakThl, OTHOCAIIMECS K MPOGECCHOHATBHON NesaTenbHOCTH. [locneayromue 3aHsaTrs mpo-
BOJATCSL IO TaKOMY € IUIaHy, HO BMECTO IpPENoJiaBaTelis pe3ysabTaThl BBHITOJIHEHUS 3aJaHUMN
MIPE3EHTYIOT JOKIaTUYUKH.

[IpakTuueckoe 3ansarue 1.

Tema: Hayunoe no3Hanue siieHui npupoisl. CTAaHOBIIEHHE HAYYHOTO €CTECTBO3HAHUS.
Ilepeuens 3a0anuii:

Hayunoe nosnanue sgnenuti npupoovi.

1) VsicHuTe TOTUKY HAYYHOTO TO3HAHMUS SIBICHUS IIPUPO/IBI HA KOHKPETHOM MIPUMeEpeE.
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2) KpaTko onuimmre UCTOPUIO OTKPBITUS U MCCIEA0BAHNS MarHUTOB U MarHUTHOTO MOJIS, aKKy-
paTHO caenanTe He0OXOANMbIC WILTFOCTPAITIH.

3) 3anuumTe COBpEeMEHHbIE MPEACTaBICHUS O MATHUTHOM I10J1€ 3€MJIM U €r0 3HAUCHUH JJIs KU3-
HHU Ha 3eMiIe.

4) IlpuBeauTte npuMepbl MPUMEHEHHS] MAaTHUTHBIX SIBJICHUN B COBPEMEHHBIX TEXHOJIOTHSIX.

Cmanoenenue Hay4Ho20 ecmecmeo3HaAHUAL.

BuuMmarensHO mpociymaiTe, 3aKOHCIIEKTUPYHTE U NPOAHAIM3UPYHTE paccKka3 MpenoJaBaTes,

chopMyITUpyHTE U 3a1alTE€ BOTIPOCHI.

1) 3apoorcoenue nayunvix snanus (IV-1I moic. 0o u.2.). IlpencraBbre pe3ysbTaThl H3yUYEHHs COBpE-
MEHHOT0 MH(GOPMAIIMOHHOTO MIPOCTPAHCTBA 110 MPOOIEMe 3apOoXKICHHS Hay4HbIX 3HaHuH. Cre-
JalTe KpaTKoe CTPYKTYPHPOBAHHOE COOOIIEHHE O €CTECTBEHHOHAYUHBIX JOCTHXXKEHUIX Meco-
notamuu, Erunta, Uannu, Kutas. Ykaxure ucoap30BaHHBIC HCTOYHUKA WH(OPMAIIUH.

2) Hauanvueiii sman pazeumus aunmuunoti Hayku (I meic. 0o u.2.). IlpencraBbTe pe3ybTaThl
U3Yy4YEHUS COBPEMEHHOT0 HMH(OPMALMOHHOTO MPOCTPAHCTBA, COIEPIKAIIETO CBEJACHHS O Ha-
YaJbHOM 3Tare pa3BUTHUSA aHTUYHOHN Hayku. Crenaiite 0030p TOCTHKEHUN HaTypallbHOU (u-
naoco¢puu, aCTPOHOMHUH, MAaTEMAaTUKU B yKa3aHHbIN nepuoj. OxapakTepu3yiTe ecTeCTBEHHO-
Hay4HbIe B3rJ1s/1bl 3eHoHa, [Tudaropa, [Inarona.

3) Ecmecmeosnanue Apucmomens. IlpeactaBbre pe3ynbTaThl TOMCKAa HHYOPMAIIUK O Pa3BUTUU
UACH CUCTEMATU3alUU 3HAHUM, IPUBEAUTE NIPUMEPHI B3IJIAA0B ApPUCTOTENS HA MPOLECC TO-
3HAHUS, IBUKEHHUE, MAaTepUU U T.1.

4) Ecmecmeosnanue 6 I1I-1 6 00 n.3. (3nnunckuti nepuod). OxapakTepusynre JOCTHKEHHUS AJIEK-
canapuiickoil mkonbl: EBkinuaa, Apxumena u ap. IlpuBenute KOHKpETHbIE IPUMEPHI TOCTU-
JKEHUH yYEHBIX.

5) Ecmecmeosuanue 6 I-1I 6 0o n.3. (epexo-pumckuii nepuod). Packpoite cyth cuctrembl Mupa
Knaous Iltonemes. Ykaxure, Kakue €CTECTBEHHOHAYUYHBIE INPEACTABIECHUS OTPaKEHbI B
tpyne Tuta Jlykpeuns Kapa «O npupone Bemein». OxapakTepusynTe nepuo ynaaka.

[IpakTnueckoe 3aHsTue 2.

Tema: EcrectBo3nanue B Cpennue Beka 1 HoBoe BpeMs. DKCIIiepuMEHTaIbHOE €CTECTBO3HAHNE.

Ilepeuens 3a0anuii:

1) Penueuosnwiti sman pazeumus ecmecmeoznanus. OXxapakTepu3yuTe U MPOWLIIOCTPUPYUTE
pUMEPaMH CXOJACTUYECKUM TUI MBIILICHUSA. Y KaXXUTE IPUUMUHbBI yIIaJKa HAYKH B 3araHoi
EBpone. Ha3oBute 4epThl pa3BUTHS €CTECTBEHHBIX HaYK B IIEPHOJI CPEIHEBEKOBbA. Packpoin-
T€ MPEANOCHIIKA U 3HAYCHHUE TOSIBJICHUS! YHUBEPCUTETOB U POJIb PA3BUTHS TEXHUKHU JJIs1 HAY-
KH. YKaXuTe Hay4yHble B3rsiabl P. bokoHa.

2) IIpeonocoinku u ocobeHHocmu pazeumusi HAyKu cpeoHeseko8o2o Bocmoka. Cuenaiite CTpyk-
TYpPUPOBAHHBII 10 001acTAM 3HaHUA (MaTeMaTHKa, aCTPOHOMMSI, MEXaHHUKa, METUIIUHA U T.J.)
0030p TOCTHKEHUI apaOCKUX yYEHBIX: X0ope3Mu, ABulleHHa, Anb-bupynu, Yinyroek, Anbpxa-
3€H U APYTHUX.

3) Ecmecmeosnanue snoxu Bospooicoenus. TlpoaHanu3upyiTe NpearochbUlKM U CyTh HAy4YHOU
pesomtonuu H. Konepuuka. Oxapakrepusyiite (HakTbl, MOCITYKUBIINE OCHOBOM TeIHOLEHTPU-
YeCcKOH HJIeu, MUpOBO33peHdeckoe 3HaueHune pador H. Konepuuka.

4) bopvba 3a cenuoyenmpuieckyto cucmemy mupa. llpoananuzupyire uier0 MHOKECTBEHHOCTH
IJIaHETHBIX cucTeM B OeckoHeuHod Bceemennoi (/[x. bpyno). [laiite dopmymupoBku u
NPOMUTIOCTPHUpYHTE pucyHnkamu 3akonbl M. Kemepa. Kpatko usnoxxure 6uorpaduu y4eHsIx.

5) Pazsumue mexHuku 8 nepuoo cpeoHeseKo8bs — NPeonoChLIKA IKCNEPUMEHMATbHO20 eCecmeo-
3nanus. KOHKpeTHBIMU NPUMepaMHu 00OCHYHTE TO, UTO TEXHHUKA B MEPHOJ] CPEHEBEKOBbS OKa-
3aja BIMSIHUE Ha Pa3BUTHE €CTECTBO3HAHMA. PaccMoTpuTe NpUMeEpbl TEXHMUYECKUX JTOCTHXKE-
Hul JIeonapo na BuHum, packponTe METOA0I0IrMYECKOE 3HAYEHHUE €r0 UCCIICOBAHUM.

6) Memooonozeus I'. I'anunes. OxapakTepu3ynTe MpoIecc 3apokKJACHUE KIACCUISCKON MEXaHUKH.
Haiinute onucanus uccnenoBaHuil ['anunes U ykakuTe uxX 3HaA4CHHUE JUIS peuieHus (yHaa-



MEHTaJIbHBIX MPOOJEM ecTecTBO3HaHUS. ONUIINTE ero BKJIaa B CTAHOBJIEHHUE UAEU I'eJTUOLEH-
TpU3Ma. YKaXXUTe CTPYKTypy Hay4HOro MeToja no3Hanus 1o I'. ['anunero.

7) Ecmecmeennonayunsie ucciedosanus . Horomona. OXapakTepu3ynTe €CTECTBEHHOHAYYHBIC
uccnenoBanus 1. HeloToHa, nuHaMuyeckoe 000CHOBaHME IeJIMOLIEHTPUYECKON CUCTEMbI MU-
pa, 3axoHbl HproTOHA.

8) Baorcnevuue omkpwvimus ecmecmeosnanus 16-18 éexos. IlpuBenute npuMepsl UCCIe10BaHUN
yueHukoB ['. ['amunes. Onummute padoter 3. Toppuyenam mo MUcciaeI0BaHHI0 aTMOCHEpHOTO
JIaBJIEHUsI, HACOChl, CKOHCTpyHpoBaHHble O. ['epuke. YKkaxkuTe HanpaBiaeHUs UCCIEIOBAHUM,
oOecneunire nodexay aromuctuku (P. boiins u np.).

9) BuumMarenbHO mpociyliaiTe cooOlieHus: ToBapuIlei, chopMyIupyiTe U 3aJaiTe BOMPOCHI
[0 TeMe 3TUX coobuleHui. [Ipoananu3upyiTe Moyd4eHHY0 U3 COOOLIEeHUH HHPOpMALUIO U
COIIOCTaBbTE C UMEIOILEHCS Y Bac — chopMyupyiiTe KpaTkoe TOMOIHEHHE.

[IpakTuueckoe 3ansarue 3.

Tema: EcrectBo3Hanue 18-19 BekoB.

Ilepeuens 3a0anuii:

1) Omkpoimue nonegoti ¢popmor mamepuu. CuctemMaTu3upyiTe HHPOpPMAIMIO O HAKOIUICHUU
(dakToB B 00yacTH dJEKTpUYeCTBA U MarHeTu3Ma. CrenaiiTe CTpyKTypHUpOBaHHBINA 0030p HC-
cnenoBanuil B 3Toi obmactu B 18-19 BB. (V. ['mnsbeprt, O. I'epuke, 1. Kynon u ap.). Oxa-
pakTepu3yiite (hakThl O B3aMMOCBS3HM JJEKTPHUECTBA M MarHeTu3Ma, noiaydeHusie J[. Aparo,
I'.-X. Opcrenom, A.-M. Amriepom, M. @apazneem.

2) Teopus snexkmpomacrumrnoco noas. Packpoirte cymuocTs Teopun Jx. MakcBemia, onumunTe
OTIBITHI, OOECTIEYHBILNE €€ IKCIIEPUMEHTAIbHOE 000CHOBaHHUE. YKaKuTe 0COOEHHOCTH padoT
I'. I'epua.

3) Cmanosnenue knaccuveckou mepmoouramurxy. OXapakTepu3yuTe B3IJISABI HA IPUPOY TETl-
na, cyuecrBoBaBmue ot [pesuen I'pennn no P. Maiiepa u JIx. xoyns. YKakuTe NpU4YUHbI
ABOJIIOLIUY ATUX B3IJIS/10B.

4) 3axon coxpamenus smepeuu, mennogvle mauwiunsl. IlpenctaBpTe pe3yabTaThl MOMCKa UHPOP-
Malui U CTPYKTYPUPOBAHHO HU3JIOKUTE HCTOPHUIO OTKPBHITHS 3aKOHA COXPAHEHUS SHEPTHUU.
[IponaGmromaiite mpuMepsl U OOBICHUTE PAbOTY TEIUIOBBIX MAIIIHH.

5) BHuMaTenbHO mpociyliaiTe coOOLEeHUsT TOBapHILel, CPOpMYyTUpyHTE U 3aJaiiTe BOIPOCHI
o TeMe ATuX coodmmenuid. [Ipoananu3upyiTe MOJyUYeHHYIO U3 COOOIIeHNH HH(pOpMAIIUIO 1
COIIOCTaBbTE C UMEIOILEHCS Y Bac — chopMyIupyiiTe KpaTkoe OMOJTHEHHE.

[IpakTuueckoe 3ansarue 4.

Tema: )Xu3Hb. DBONIOIMOHHAS TEOPHSL.

Ilepeuens 3adanuii:

Kusno.

1) Omauuue srcusoeo om nescugoco. Bewecmeennas ocnosa scusnu. IlpuBeaure kimaccuduka-
M0 HayK O *HMBOM. C HCHOJB30BAHUEM KOHKPETHBIX IPUMEPOB PACCKAXKHUTE O (YHKLHUSAX,
MPUCYIIMX KUBBIM opranusmam. llepednciure u oxapakTepusylte XUMUUYECKHE 3JIEMEHTHI,
npeobiiafjaroiye B KUBBIX OpraHU3Max; HEOPraHUYECKUE MOJIEKYJIbl, OPraHUYECKHUE MOJIEKY-
JIbl, MAKPOMOJIEKYJIbL. J[aliTe eCTECTBEHHOHAYUYHOE MOHITHE KU3HU.

2) Konyenyuu eo3nuxnogenus scusnu Ha 3emiae. llpencraBbre pe3ysibTaThl U3yUEHUs COBPEMEH-
HOI'0 MH(OPMALMOHHOTO IPOCTPAHCTBA 00 UAEAX, JEKAIIUX B OCHOBE KOHLEIIUI Kpeanuo-
HU3Ma, CIIOHTAaHHOTO 3apOXJEHUs, CTAllMOHAPHOIO COCTOSHMS, IAHCIEPMUHU, KpaTKO
pPaccMOTpPUTE TEOpUI0 OMOXUMHUYECKOM sBoitouuu. [lepeuncinute ydeHbIX, 0OOCHOBABIIUX
Pa3IUYHbIE MOJO0XKEHUS KOHLIETIHH.

3) Hauano srcuznu na 3emne. Onumure yciaoBHs Ha 3emile IIpU BO3SHUKHOBEHUM KU3HU C TOUKU
3penust Teopun A.W. Onapuna. [IpenctaBbre pe3yabTaThl OUCKa HHPOPMALKU O (hakTax, Ko-
TOpBIE OOBSCHSAET U HE OOBACHSET 3Ta TEOPHSL.

4) Cmpoenue u paznosuonocmu kiemox. CTpYKTYpHUPOBAHO U3JI0KUTE UCTOPUIO CO3/IaHUS KJle-
TOYHOM Teopuu, oxapakTepusyirte Bkiaa yueHslx (A. Jleenryk, P. I'yk, P. bpoyn, P. llneii-
neH, T. [lIBanH u apyrux).



D801I0YUOHHASL MEeOoPUs.

1) Cmanosnenue uoeii s6omoyuu. Jlaiite OHITHE BOTIOINMOHHON Teopuu. [lepeuncnuTe Tamsl
CTaHOBIIEHUS BONIOIMOHHON Teopun. Omumute unaen K. Jlunnes, X.-b. Jlamapka, XK. brog-
¢doHa, MOCTY>KUBIITUE PA3BUTHIO SBOTIOIMOHHON TEOPUH.

2) Deoatoyuonnas meopus Y. Jlapsuna. TlpencraBpTe pe3yiabTaThl UMEIOIUXCS B HHPOPMAIIH-
OHHOM TNPOCTPAHCTBE CBeJleHUI 00 sBosonoHHON Teopun Y. JlapBuna. HasoBure skcnepu-
MEHTaJbHbIE (DAKTHI, JIekKAIIKUE B OCHOBE TEOPUH IBOIIOLNH, UX TEOPETHUECKOE OOBSICHEHUE U
TPaHUIBI IPUMEHIUMOCTH.

3) ['enemuxa. 3axonvl Hacnedosanusn 1. Menoens. BoiienuTe MpeanochUIKHM 3aKOHOB Haclle0-
BaHUs, PACKPONTE CYTh SKCIIEPUMEHTANILHBIX HccienoBanuil I'. Mennens, cieaHHbIX UM BBI-
BOJIOB W MIX 3HAYCHUE ISl IOHUMAaHUS 3BOJIIOIUH.

4) Ilaneonmonozcuuecxkue 3pul 360m0yuu. O4eHb KPATKO clelanTe 0030p €CTEeCTBEHHOHAYYHBIX
npeCTaBICHUN 00 SBONIONNH KUBBIX OPTaHU3MOB Ha 3eMile, BBIICISISI cCaMOe CYIIECTBEHHOE
B pa3JIMYHbIC MAICOHTOJIOTMUYECKUE Pl (XUMUYECKUE U (PU3NUECKUE YCIOBHS, KITFOUEBBIC U3-
MEHEHUS PACTCHHI U KUBOTHBIX). 3aMOJHUTE TAONHUILy, B KOTOPOH MO KaXJI0i W3 MalIeoHTO-
JIOTHYECKHX 3p OTMeYaeTcs Bpems, (hu3nueckue ycaoBHs Ha 3emMile, XapaKTepUCTUKa KUBBIX
OpPTaHU3MOB.

5) BaumarenbHo mpociymaiiTe cooOLIeHns TOBapHIIe, cPOopMyIupyiTe U 3aJaiTe BOIPOCHI
10 TeMe 3THX coobuieHuid. [Ipoananu3upyiTe MoNydeHHYI0 U3 COOOLIECHUH HH(POPMALUIO U
COIIOCTaBbTE C UMEIOILEHCS Y Bac — chopMyupyiiTe KpaTkoe I0MOIHEHHE.

[IpakTyeckoe 3aHaTHE 5.

Tema: buocdepa, Hoochepa u nuBuIN3anus. CaMoopraHu3anus U CHHEPreTHKA.

Ilepeuenwv 3a0anuii.

1) Pazsumue sxocucmem, ux ocobennocmu u uepapxus. Jlaite MOHATHS SKOCUCTEMBI, MOMYJIs-
IIUK, KPYyTrOBOPOTa SHEPTUH, IPUBEANTE MPUMEPHI 3KocucTeM. Hapucyiite cxemy, mokasbiBa-
IONIYI0 UePAPXHI0 MATEPUU: OT 3JIEMEHTAPHBIX YaCTHII 10 Onochepsl.

2) 3axomwl sxonr02uu. Packpoiite CyTh 3aKOHOB MHHUMYMa, TOJIEPAHTHOCTH, KOHKYPEHTHOTO MCKITFO-
YeHUsI, OCHOBHOTO 3aKOHa 3Koyioruu. Jlaiite popMyIMpOBKH 3aKOHOB M TIPUBEIHUTE PE3YJIHTATHI
MOWCKA MTPUMEPOB UX TPOSIBIICHUS], OTIMCAHHBIX B Pa3IMYHBIX HCTOYHUKAX WHPOPMAITHH.

3) buocgpepa: epanuywr buocgepwi, yuenue B.U. Bepnaockozo. Ykaxute (hakTOphbl, 3a/ai0line
rpanuibl onocdepsl. ChaenaiiTe pUCYHOK, MOKA3bIBAOIINN pa3HOOOpa3ue KU3HH Ha Pa3HbIX
PACCTOSIHHSX OT YPOBHS MODSL.

4) Hoocghepa: yuenue B.U. Bepnaockoeo. llpuBenure cBeneHus u3 oworpaduu yueHOro, pac-
KpOWTE CyTh MOJIOKEHHUI ero yueHusi o onochepe u Hoochepe.

5) Ilonamus camoopeanusayuu u cunepeemuxy. BHIMATEIbHO U3yYUTE MPUMEPHI CaMOOPraHH-
3alliu B XUBOW M HEXHBOH mpupoje. [Iponabnronaiite BuaeopparmMeHtT wim ¢ortorpadum,
MIOKa3bIBAIONINE SBJICHHE CAMOOPTaHU3allMU Ha TIOBEPXHOCTH Macia. [[03HaKOMbTECh C MOHSI-
THEM CHHEPreTUKU. YSCHUTE B3aUMOCBSI3b MpeACTaBlIeHU 00 3kocucTemMax, Ouocdepe, HOO-
chepe ¢ TOHITHEM CaMOOPTaHU3aAIIUH.

6) BHumarenbpHO MpoCiyIIaiTe COOONIEHHS TOBAPHILEH, CHOPMYIUPYIHTE U 3a7aiiTe BOIPOCHI
o TeMe ITUX cooOmeHui. [IpoaHanm3upyiTe MONyICHHYIO U3 COOOMICHUH HHPOPMAIIHIO U
COIIOCTaBbTE C UMEIOIIEHCS Y Bac — chopMyIupyiTe KpaTKoe JIOTOTHEHUE.

[IpakTuueckoe 3ansarue 6.

Tema: Xumuueckre KOHUEMIUHU: 3BOJIONMS XUMUH, COBpeMeHHasi XuMus. EcTecTBeHHOHAyUHBIE

ACIEKThI SKOJIOTHH.

Ilepeuenv 3a0anuii.

Xumuueckue Konyenyuu: 360110YUs XUMUU, COBPEMEHHAST XUMUSL.

1) Deonroyus xumuueckux 3nanui. VI3M0KUTE UCTOPUIO PAa3BUTHS XUMUU: B JIPEBHEHW HATypU-
nocopuu, B CpenHue Beka, oxapakrepusyiire padbotst P. boiinsa, A.M. Bytieposa (cTpyKTyp-
Hasi XUMHUS), MOHSATUE SBOJIIOIMOHHOM XHWMUH, MPEANOCHUIKA CHCTEMAaTH3alusl 3JIEMEHTOB,
CyTb nepuoaudeckoro 3akona /.M. Menzneneesa.



2) Cospemennsiti cunmes. Kamanuz. Ilpoananusupyiite pojib CHHTE3a B COBPEMEHHOM MHDE,
JlaiiTe TIOHSATHE U PUBEANTE IPUMEPHI KaTallnu3a.

3) Xumuueckuii cocmae obonouex 3emau. CxeMaTuuecku M300pa3uTe auarpaMmy, MoKa3blBaro-
IYI0, KaKHe 3JIEMEHTHI U B KaKMX KOJIMUYECTBaX Mpeol1aaloT B 3eMHOM Kope, B aTMmocdepe, B
IIEJIOM Ha IJIaHeTe.

4) IIpupoonvie 3anacwel culpbs: HeopeaHudeckoe, opeanuyeckoe cvipve. KpaTko OMMUIINTE BUIbI
CBIPbsI, €r0 MPOUCXOXKJICHHE, PACCMOTPUTE MPOOIIEMY UCTOIICHUS.

5) Cospemennvle u nepcnekmusnvie mamepuaivl. [IpuBenuTe HalileHHbIE BaMH B WH(OpMaIn-
OHHOM TPOCTPAHCTBE UHTEPECHbIE PUMEPHI COBPEMEHHBIX U NEPCHEKTUBHBIX MAaTEPUATIOB U
IPOIIECCOB, HATIPUMED, TIOJIMMEPHI, KHUJIKAE KPUCTAILIB, rpadeH u T.J.

Ecmecmeennonayunvle acnekmol 3K0J102UlU.

1) Inobanvuvie xkamacmpoghvr u 26omoyus. llpuBeanuTe HpUMEpPHl KaTacTpod KOCMHUECKOTO
MaciuTada, MPOUCXOSIINX Ha Halllel TIaHeTe B TeUEHHE €€ CYLLECTBOBAHUS, UX MPU3HAKH, J10-
IIEAIINE 10 HAaC. YKAXUTE pa3iIMyHble 00bICHEHHS KaTacTpod, KOTOPbIE MOKHO HalTH B COBpe-
MEHHOM MH(QOPMAIIMOHHOM MPOCTpaHCTBE. Packpoiite moHsTHE SKOJOrMYECKOM KaTacTpodbl.

2) Kaumam npowinozo, nacmosauje2o u 6yoyuezo. OxapakTepu3yite U3MEHEHUs KIMMaTa Ha Ha-
el MJIAHETE U UX MOCIEICTBUS: IEPUOJT OJIEACHEHUS, MSATKHI KIuMar J{peBHelen uBuiIn-
3aumu. [TpuBennure npuMepsl U3MEHEHNUs KiMMaTa B UCTOPUH LIMBUJIM3ALUU: CPEJHEBEKOBAs
BeCHa, Majioe ojeaeHeHue B EBpore. [IpuBenuTe mporuo3sl yueHbIX Ha Oy IyIiee.

3) Hapnuxoswiii a¢hgpexm. Kucnommuvie ocaoxu. O3onoswie ovipul. Ha ocHOoBe nH(pOpMaIMU, UMe-
folieiics B ceTu IHTepHeT, U3J10)KUTe MPUUMHBI U MTOCJIECTBUS YKa3aHHBIX SIBJICHHUM, METO/IbI
UX IPEJOTBPALICHUS, MEpPBI TOCYJAPCTBEHHOM MOJMTHKY 110 00phOE ¢ HUMHU.

4) Ilpobnemsr snepeocoepescenus. [lpuBenure mpuUMeEpsl ANEKTPOCTAHIMMN, UX JOCTOMHCTBA U
HEJI0CTaTKH, 3Heprooodecnevenue B Y amyprtu, ['nazose. [laiite noHatue 1 npumepsl ajabTep-
HAaTUBHBIX UICTOYHUKOB SHEPTUU.

5) BuumarensHo mpociymaiite cooOuieHns TOBapuile, chopMynupyiiTe U 3ajaidTe BOIPOCHI
1o TeMe 3TuX coobueHuid. [Ipoananusupyiite nonydeHHy0 U3 COOOLIEHUN MHPOpMAIUIO U
COIIOCTaBbTE C UMEIOILEHCS Y Bac — chopMyupyiiTe KpaTkoe I0MOIHEHHE.

[IpakTrueckoe 3ansatue 7.

Tema: Bcenennas.

Ilepeuenv 3a0anuii.

1) Obwas meopus omnocumenvHocmu. Pacckaxurte, Kak Bbl MOHSUIM MPUHIUI SKBUBAJIEHTHO-
CTH, OXapakTepusyite npejcraBieHus o npoctpaHcTse U BpeMenu B OTO. [IpuBeaure skc-
nepumeHTaibHoe obocHoBanue OTO.

2) I'unomesa bonvwozo é3pviéa (xpononozcust). Ilpe3eHTyiiTe pe3yabTaThl MOUCKA U CUCTEMATH-
3alMu UH(OpPMAlMU OTHOCHUTEIHHO COBPEMEHHBIX €CTECTBEHHOHAYYHBIX MPEICTABICHUN O
BO3HHKHOBeHUU Bcenennoit. M300pa3ute cxemy, MOKa3bIBAIOIIYIO COCTOSTHUE MAaTEPHUH B 3a-
BHCHUMOCTH OT BpEMEHU C MOMEeHTa bombiioro B3phiBa.

3) ObocHnosanue eunomeswvl borvuioco e3pwisa: 3akon 3. Xabbna, penuxkmogoe uznyuernue. [pen-
CTaBbTE PE3YJIbTAThl OCMbICICHU HHPopMaluu 06 ontuueckoMm 3ddexre Jomnepa u oobsc-
HHUTE Ha €r0 OCHOBE CYTh 3aKOHa Xa00ma. KpaTko U310KUTE UCTOPUIO OTKPBITUS M CYIIHOCTh
PEJIMKTOBOTO U3ITYUYCHHUS.

4) Ilpoucxodrcoenue xumuyeckux snemenmos 6o Bcenennoii. IlpeacraBbre pe3ynbTaThl IOUCKA U
OCMbICIIEHU MH(OpMaKu 00 IBOJIOLUU 3BE3[, KOTOpas OOBSCHSIET PacIpOCTPAaHEHHOCTh
XUMHUYECKHX DIEMEHTOB BO BceneHHOM.

5) Cmpykmypa mezamupa. Ilepednciante ypoBHH OpraHU3aluy MaTtepun B meramupe. O0001u-
TE TPEACTABJICHUS 0 MaciTabax Bo BeeneHHo 0T MUKpOMHUpa 10 MEraMupa, UCTIONb3Ys pas-
JIMYHbIE €UHUIIBI U3MEpPEHHs (METpP, aCTPOHOMHUYECKAs €MHUIIA, CBETOBOM T'OJI, MAPCEK).

6) BuumarenbHO mpocitymiaiTe cOOOIEHHUs TOBApHILEH, cHOpMYIHpPYHTE U 3a7aiiTe BOIPOCHI
no TeMe 3TuX coobmenuid. [Ipoananusupyiite noxydeHHy0 U3 cOOOUIEHUH MHPOPMAIUIO U
COIIOCTaBbTE C UMEIOIIEHCS Y Bac — chopMyITupyiiTe KpaTKoe IOTOTHEHHE.
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[IpakTuueckoe 3anarue 8.

Tema: ConHevHas cucteMa. 3Be3/bl

Ilepeuens 3adanuii:

Conneunas cucmema.

1) Cospemennvie npedcmasnenus o npoucxodcoenuu Conneunoui cucmemol. KpaTko U3I0KHUTE
pe3ysbTaThl MOMCKA U CUCTEMAaTU3aluy MH(GOPMalUU O FUHoTe3ax BO3HUKHOBeHUs ColiHed-
HOM CHUCTEMBI, IUTAaHET U MaJIbIX Tesl CONHEYHOU CUCTEMBI.

2) Connye. Cxematudecku nzo0pasure crpoenne CoJHIa, 3aMHUIIATE €r0 XUMUYECKHM COCTaB.

3) Ilnanemsi 3emmuoti epynnel. B paguycax opoutsl 3emiu npuBeaure pacctosnus ot ConHua a0
Mepxkypusi, Benepsi, Mapca. [lepeunciaute ux gusznyeckue napameTpsl, YCIOBHUS HA TTOBEPX-
HOCTSIX IUIAHET, CITyTHUKH.

4) Ilnanemoi-eueanmol. B paguycax opoutsl 3emiia npuBenute pacctostHust ot Connia o FOmm-
tepa, CarypHa, Hentyna, Ypana. [lepeuncianure ux ¢pusndeckue nmapamerpsl, yCaoBUs Ha I0-
BEPXHOCTSIX IUIAHET, CITy THUKHU.

5) Manvie mena Conneunou cucmemsi. IlpencraBpre pe3ynbTaThl IOUCKA U CUCTEMATU3alluN UH-
dopMmaruu o0 kiaaccupukanuu Maibix Tesl COJTHEYHOH CUCTEMBI, JaiiTe MOHSATUS CITyTHUKOB
IUTAHET, aCTEPOUIOB, METEOPUTOB U APYTUX MaybiX Ten ConHedHON cucteMbl. OXapakTepu-
3yiiTe UX B3auMoeicTBue ¢ 3emeil.

6) BHuMarenpHO TpociyIiaite cooOIieHus TOBapuIlei, chopMynupyiTe U 3aJaiiTe BOMPOCHI
1o TeMe 3TUX coobmeHuid. [Ipoananusupyiite noaydeHHy0 U3 COOOLIEHUN MHPOpMAIUIO U
COIIOCTaBbTE C UMEIOILEHCS Y Bac — chopMyIupyiiTe KpaTkoe T0MOIHEHHE.

36e30w0i.

1) Pasmepol u macca 36e30. [lpuBenure mpuMephl 3Be3], YKOKHUTE UX pa3MEpbl U MacCy B CpaB-
HeHud ¢ ComHIeM.

2) Paccmosinue 0o 36e30. [lpuBenure mpuMepsl 3Be€3/1 U PACCTOSIHUS 0 HUX B CBETOBBIX T'OJaX,
COIOCTaBbTE BPEMSI PACIIPOCTPAHEHUS CBETA OT 3BE3]l CO BPEMEHEM, MPOUISAIINM OT U3BECT-
HBIX COOBITUN UCTOPHUH YEJIOBEUYECTBA 1O HALIUX JHEH.

3) Pooicoenue 36e30. I3m0kuTe COBpeMEHHbIE €CTECTBEHHOHAYUHBIE MPEACTABIECHUS O Mpoliecce
00pa3zoBaHus 3BE3]I.

4) Xumuueckuti cocmag 36e30. Haiinure M 3anUIIATE CIIOCOOBI M PE3YNIbTAThl ONPEICICHUS XH-
MHUYECKOTO COCTaBa 3BE3/I.

5) Onepeus 36e30. ChopMynupyiite BEIBOJ OTHOCUTEIBHO MIPUYUHBI CBEUCHUS 3BE3I.

6) Omanwl 26010YUU 3630 pazuuHOU Maccyl. [IpoaHanu3upyiTe BpeMs KH3HU U ATAIbl )KU3HU
3BE3]] pa3IUYHON MacCHhI.

7) Deontoyus xumuueckux snemenmos 6o Bcenennou u scuzns 36e30. OObSICHUTE MHOTOOOpa3ue
XUMHYECKHX 3JIEMEHTOB BO BceneHHOM.

11



3.5. JIaGopaTopHbie padoThI

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI

3.6. Konrpoab camocTosiTe1bHON padoThl

Jns i ¢ HapymeHusiMu pyHkuuit OJlA marepuan B 3J€KTPOHHOM BHUJI€ MOXKHO HaTh
o azapecy: http://moodle.ggpi.org.

JUis nun ¢ HapymeHussMU (QYHKIMHA OMOPHO-JIBUTATENBHOTO anmnapara yuyeOHO-MeTOIu-
Yyeckoe oOecredeHue JUisi KOHTPOJIS CaMOCTOATEIbHON padOThl 00YUYaIOIMUXCS O AUCIUIUINHE
npeabsaBisercs (1Mo BbIOOpY 00ydaromierocs): yCTHO, MUCbMEHHO Ha Oymare WiM Ha KOMIIbIO-
Tepe, B (hopMe TECTUPOBAHUS, SJIEKTPOHHBIX TPEHAXKEPOB U T.II.

KonkperHbie pOpMbI U BUIBI CAMOCTOSTEIBHON pabOThl 00yUaIOMIMUXCSl ¢ HApYIIEHUSMHU
¢ynkuuit OJIA ycTaHaBiaMBaroTCs NpenojgaBaTeieM ¢ Y4eTOM MHAWBUIYAIbHBIX MCUXO0(pU3NYe-
ckux ocobenHocreil. [Ipu HE0OX0IMMOCTH OOyYaIOUMMCS MPEJOCTABIACTCS JOTOJIHUTENHEHOE
BpeMs JIJ1s1 KOHCYJIbTALlUK U BBIIOJIHEHUS 3aJaHUM.

CamocrodTenbHas padoTa BKIIOYAET CIEAYIONINE BUIBI AEATEIbHOCTU: paboTa ¢ KHUTOM

U JIpyTMMH MCTOYHUKAaMU HMH(OpMAIMH, IUIaHBI-KOHCIIEKTHI, pedepaTuBHbIC (BOCIIPOM3BOIS-
IIKe), PeKOHCTPYKTUBHO-BapUaTHBHBIE, SBPHCTUUECKHE, TBOPUECKUE CAMOCTOSTENbHBIE PaOOTHI;
IPOEKTHbIE PabOThI; TUCTAHIIMOHHBIE TEXHOJIOTHUH.
VYnaensercs BHUMaHUE MHIAMBHIYadbHOM padoTte. [loa mHAMBHIYyanbHOM paboToil moapasymeBa-
ercsi aBe (opMbl B3aMMOJEHCTBUSI C MpenojaBaTeseM: HHAMWBHIyalbHas yueOHas pabora
(KOHCYJIBTALIMN), T.€. IOMOJHUTENIBHOE pa3bsiCHEHHE Y4eOHOro Marepuasa U yriyOleHHoe U3y-
YeHHEe MaTepuaia ¢ TeMH 0Oy4YaroUIMMHUCS, KOTOPBIE B 3TOM 3aWHTEPECOBAHbI, U WHAWBUIYaNb-
Has BocnuTarenabHas padora. UHauBUAyanbHbIE KOHCYJIbTAMU IO MPEAMETY CTAaHOBATCS BaK-
HBIM (PAKTOPOM, CHOCOOCTBYIOLIMM WHAMBUAYAIN3allUUd OOyYEHUS U YCTAaHOBJIEHUIO BOCIIHUTA-
TEJIBHOTO KOHTAKTa MEX/y IpenoaBaTenaeM u o0ydaromumces ¢ HapymeHusiMu pyHkuuid OJ1A.

CEMECTP 6

KonTpons camocTosaTenbHON paboThI 1.

Tema: CoBpeMeHHbIE NpeACTaBiIeHUs 0 MUKpoMupe. Ctpoenue atoma. CTpoeHHue aTOMHOTO sijipa.
Ilepeuenwv 3a0anuii.

1) KontponpHas padota 1 nmo aucuurummae (cM. (HOHJ] OLIEHOYHBIX CPEACTB, PopMa KOHTPOJIA 5).
2) [ToaroroBka K KOHTPOJILHOM paboTe 2 (cM. GOH/I OIEHOYHBIX CPEICTB, (hopMa KOHTPOJIS 5).

3) KoHTponb ycBOEHHS OCHOBHBIX IOHATUH JIEKIMOHHOTO Marepuana. EcTecTBeHHOHay4dHOE
MbllieHHe. OCHOBHBIE IOJIOKEHUSI MOJIEKYJIIpHO-KMHeTndecko teopun. Omnbit Papanes no
anextponusy. Karognasie myun. OnbiT Tonmena-Crroapra. MaTepdepennus. PerrrenoBckue my-
yn. CocTaB pasnoakTUBHOro n3nyuyeHus. @oroapdexr. Moxaens aroma Pezepdopna. IToctynarel
bopa. IIpunuun ponosuurensHOoCcTH. lIpuHiun npuunaHOCcTH. Hykitonsl. M3ortonsl. fnepHas
peakuus. Tunsl B3aumoaeicteus. Knaccugukanus sneMeHTapHbIX YyacThll. JIENTOHBI. AJIPOHBI.

KoHTposib caMocTOSTENHHOM paboTHI 2.

Tema: CoBpeMeHHBIE MPEICTABIECHUS O MAakpo- U Meramupe. Kiaccudyeckue npencraBieHus o
IPOCTPAHCTBE U BpeMeHU. CrennaiibHas TEOpUsi OTHOCUTEIBHOCTH.

Ilepeuenv 3a0anuii.

1) KontponbHas pabota 2 no quctuiiinae (cM. GOH] OLIEHOUHBIX CPEACTB, popMa KOHTPOJIS 5).

2) KoHTpoib ycBOEHHS OCHOBHBIX MOHSTHI JEKIIMOHHOTO MaTepuaia. CBoWCTBa MPOCTPAHCTBA.
CaoiicTBa Bpemenu. EBkinnoBa reomerpust. HeeBkinnoBa reomerpus. [ eonieHTprueckas cucre-
Ma mupa. I'ennonentpuueckas cucrema mupa. [IpuHumn otHocuTenbHOCTH ["anuies. 3aKoH cio-
JKeHus ckopocred ['ammnes. ['paHHIBI IPUMEHMMOCTH KJIACCUYECKUX IPEACTABICHUM O IPO-
cTpaHcTBe M BpemeHH. CyliecTBoBaHHME CBETOHOCHOrO 3¢dupa. Ombir Maiikenbcona. Teopus
oTHocuTesbHOCTH. CrienuanbHas Teopusi OTHOCUTENBHOCTH. OO1ast Teopus OTHOCUTEIbHOCTH.
[Toctynarer CTO: nocrynar otHocutenbHOCTH. [loctynatel CTO: mocTynaT MHBapHaHTHOCTU
CKOPOCTH CcBeTa. PensTuBUCTCKOE 3aMesieHue BpeMEeHH. PelsiTUBUCTCKOE COKpallleHHEe pa3Me-
pog. IIpeoGpazoBanus Jlopenia. DxcnepumentanbHoe noarsepxacHue CTO.

12


http://moodle.ggpi.org

3) IIpoBepka KOHCIIEKTOB.

3.7. CamocTosiTe/ibHAsA padoTa CTYACHTOB

Pexomenryembie OpMBI CaMOCTOATENBHOM pabOThI CTyIeHTOB: 1) oopMiIeHHEe KOHCIIEKTA MPH
MOJTOTOBKE K TNPAKTHYECKOMY 3aHSATHIO; 2) MIOATOTOBKA JIOKJIAJa K MPAaKTUYECKOMY 3aHATHIO
(M3y4eHre MCTOYHMKOB MH(MOPMALUH, BBIACICHUE ITIABHOTO, aHAJIM3, CHCTeMaTH3anus, Gopmy-
JMPOBKA OCHOBHBIX MBICIIEH U COOCTBEHHBIX CYXIEHHH, opopMIIeHHE TEKCTa JoKJIaaa B pado-
4yeil TeTpaau, BbIyYMBAaHWE, TOATOTOBKAa KOMIBIOTEPHOM NpE3eHTAalMu); 3) MOATOTOBKA K
KOHTPOJIbHOH paboTe (Monck nHGOPMALMK B KOHCIIEKTE U IPYTUX Pa3IMYHbIX HCTOYHUKAX, KPHU-
TUYECKUH aHaJIU3 U CUHTE3, BEIyUHBaHUE).

4. ®OH/ OLICHOYHBIX CPEACTB

@DopMBI TEKYIIEro KOHTPOJISA, MPOMEKYTOYHOW aTTECTAIMH M MOCTHTOTOBBIM KOHTPOJIb
Uit a1 ¢ HapymeHusMu GyHkuuid OJJA ycTaHaBIMBAIOTCS C YYETOM UX MCHXO(PHU3UOIOTHYE-
ckux ocobeHHocTel. [Tpr HEOOXOAMMOCTH BCE BUABI ATTECTAIIMHM MPOXOIUT B HECKOJIBKO ITa-
TOB.

Tekyuuit KOHTPOJIb PE3yIBTATOB OOYUECHHS OCYIIECTBIISETCS MPEMOIaBaTeNIeM B IIPOIIeC-
Ce MPOBEJICHUS MPAKTHUYCCKUX 3aHITHHA M JTaOOPATOPHBIX padOT, a TaK)Ke BBITOJIHCHUS WH]INBH-
JYaTbHBIX PabOT ¥ JIOMAITHUX 33JJaHUH, WU B PSKUME TPSHUPOBOYHOTO TECTHPOBAHHMSI B TEIISIX
noJiydeHus UHpoOpMaluu O BBIMOJTHEHUU 00ydaeMbIM TpeOyeMbIX JCHCTBUI B mpolecce y4eo-
HOM JesITeIbHOCTH; MPABWJIBHOCTH BBINIOJHEHUS TPeOyeMBbIX NEWCTBUN; COOTBETCTBUH (DOPMBI
JEICTBUS TaHHOMY 3TaIly yCBOEHUS yueOHOro MaTepuana; GopMUPOBAHUU ACHCTBUS C JOJIKHON
Mepoi 0000IIIeHHUsI, OCBOCHUS U T.I.

@®opMBI U CPOKH TPOBEICHHS MPOMEXKYTOUHOTO KOHTPOJIS OMpPENENSIOTCS MpenoaaBa-

TEJIEM C YYETOM MHIUBUAYATBHBIX ICUXOPU3NIECKUX 0OCOOCHHOCTEH (YCTHO, MUChMEHHO Ha Oy-
Mare, TUCbMEHHO Ha KOMIIbIOTepe, B GopMe TECTUPOBAHUS U T.I1.).
Jis nmury ¢ HapymieHUsSMU (QYHKIUH OTOPHO-ABUTATEIHHOrO ammapara (GopMaMu TEKYIIEeTOo
KOHTPOJISI, TPOMEXYTOYHOMN aTTeCTAllMi M MOCTUTOTOBOT'O KOHTPOJISI UCTIONB3YIOTCS (B 3aBUCH-
MOCTH OT UHIUBUAYATHHBIX 0COOCHHOCTEH U OTPEOHOCTEH):

®  YCTHBIN OTBET;

MUCbMEHHBIN OTBET;

B MIEYaTHOH (opme;

B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
B (opme ayamnodaiina.

[Tpu npoBeneHnu BceX (OPM KOHTPOJS YUYHUTHIBAIOTCS MCUXO(DH3UYECKOE PA3BUTHE H
OTpaHUYCHUS 370pOBbs. BpeMs BHINOIHEHUS 3ajaHui IJ1s1 JIUIl ¢ HapymeHussMu Qynkuin OJ1A
MOXeET OBITh YBEJIUYECHO, HO HE Ooiee ueM Ha 30 MUHYT.

Jlyig nui ¢ HapyIIeHUsIMUA OTIOPHO-/IBUTaTENIBHOTO anmapaTa MaTepralibl KO BCEM BUAAM
aTTeCTAllUU MPEABIBIATHCSA (B 3aBUCUMOCTH OT MHIUBUAYaIbHBIX OCOOCHHOCTEH W MOTPeOHO-
crei):

® B MEYaTHOH (opme;
® B (opMe EKTPOHHOIO TOKYMEHTA,;
* B dopme ayauodaiina.

Pexomenayemblie GopMBI KOHTPOJIS U OLCHKH Pe3yJIbTATOB 00y4YeHUs
Jui ¢ HapymeHueM ¢yskimii OJ[A:
- NMCbMEHHas! IPOBEPKA C UCIOIb30BAHUEM CIEIIMATIBHBIX TEXHUYECKUX CPeNICTB(aIbTep-

HATUBHBIX CPEJICTB BBOJA, YMPABICHUS KOMIIBIOTEPOM U JIp.): KOHTPOJbHBIE, Tpaduueckue pa-
0OTBI, TECTHPOBAHHE, TOMAIITHUE 33/IaHUS, ICCE, MUCbMEHHBIE KOJUIOKBUYMBI, OTYETHI  JIp.;
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- YCTHasl IPOBEPKA,  C UCIIOJIb30BAHUEM  CHELHMAJIBHBIX TEXHUYECKUX CPEICTB
(cpencTB KOMMYHUKAIMMA): JUCKYCCHM, TPEHUHTH, KpPYTJIbIE CTOJIbI, coOeceloBaHUs, YCTHbBIE
KOJUIOKBUYMBI U JIp.;
- C UCIOJIb30BaHNEM KOMIIbIoTepa U cneruranbHoro [10 (anbTepHaTUBHBIX CPEACTB BBOJA U
YIPaBJICHUSI KOMIIBIOTEPOM U JIp.): paboTa ¢ 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECyp-
camu, TeCTUpOBaHue, pedeparsl, KypcoBble IPOEKTHI, rpaduueckue paboThl, -
CTaHLUMOHHBIE (POPMBI MTPEANOUYTUTENIbHEE O00yYaIOIIUMCS, OTPAaHUYEHHBIM B TEPEIBUKECHUU U
Ap.
@OC BKIIOYAET OLEHOYHBIE CPEACTBA TEKYILErO, MIPOMEKYTOUHOTO U IOCTUTOIOBOIO
kouTposs (Ilpunoxenue 1).

5. IlepeyeHb OCHOBHOI M IOTOJTHUTEILHON Y4eOHOI JIUTEPATYPHI,
HEe00X0AMMOii 17151 0CBOCHUS M CUUIIMHBI

5.1. OcHoBHas JqUTEpaTypa

1. I'yceiixanoB, M.K. KoHnenimmm coBpeMEHHOTO €CTeCTBO3HAHUS: YICOHUK U MPAKTUKYM IS BY-
30B / ML.K. I'yceiixanoB. — Mocksa : M3narensctBo FOpaiit, 2024. — 465 c. — (Briciiee obpa3o-
BaHue). — ISBN 978-5-534-16462-6. — Tekct : anekTpoHHbIN // OOpazoBarenbHas miaTdopma
IOpaiit [caiit]. — URL: https://urait.ru/bcode/535636 (nata obpamenus: 21.03.2025).

2. Ceupunos, B.B. Konnenmuu coBpeMEHHOTO €CTECTBO3HAHUS: yd4eOHOE MOCOOHME ISl BY30B /
B.B. Ceupupos, E.1. Cupunosa; noxa peaakuueit B.B. CeupunoBa. — Mocksa : U3narenscTBo
FOpaiit, 2024. — 295 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-18004-6. — Tekcr : a7ek-
TpoHHbIN // OOpa3zoBarenbHas miargopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/539148
(mata obpamenus: 21.03.2025).

5.2. lonoiHMTEIBHAS JTUTEPATypPa

1. Bopnosckuii, I'.A. ®u3ndeckue OCHOBBI €CTECTBO3HAHMS: yuyeOHOE IMocoOwe sl By30B /
I'.A. bBopnosckuii. — Mocksa : U3natensctBo FOpaiit, 2024. — 226 c. — (Bricmee o6pa3oBa-
Hue). — ISBN 978-5-534-05209-1. — Tekcr : anexktponnsiid // O6pa3oBaTenbHas miaTdGopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/539792 (nata obpamenwus: 21.03.2025).

2. Kanke, B.A. Konnenmuu coBpeMEHHOTO ecTecTBO3HaHUs: yueOHUK miist By30B / B.A. Kanke,
JL.B. Jlykammna. — Mocksa : MU3narensctBo FOpaiit, 2024. — 338 ¢. — (Bricuiee oOpazoBa-
Hue). — ISBN 978-5-534-08158-9. — Tekcr : anexrponnsiid / O6pa3oBaTenbHas miaTdGopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/535517 (nata obpamenwus: 21.03.2025).

3. KoHnenuu coBpeMEHHOTO €CTeCTBO3HAHUS: YUeOHHK 1 OakanaBpoB / B.H. JlaBpunenko [u
ap.]; mox penakuuent B.H. JlaBpunenko. — Mocksa : U3gatenbctBo HOpaiit, 2022. — 462 c. —
(bakanasp. [Ipuxnannoit kypc). — ISBN 978-5-9916-2368-1. — TekcT : anexkTpoHHslit // O6-
pasoBarenbHas miaatgopma HOpaiit [caiiT]. — URL: https://urait.ru/bcode/509292 (mara 06-
pamenust: 21.03.2025).

4. KoHuenuun COBpeMEHHOTO €CTeCTBO3HAHUsA: yueOHUK it By30B / C.A. JleGenes [u ap.]; mox
obmeit penaknuei C.A. JlebeneBa. — Mocksa : M3gatensctBo FOpaiit, 2024. — 374 ¢. — (Bric-
mee oOpazoBanue). — ISBN 978-5-534-02649-8. — Tekct : anexkTpoHHbIH // Obpa3oBarenbHas
mwiarpopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/535608 (mara oOpamieHus:
21.03.2025).

1. OOyuaromuecs: ¢ HapyIIeHUIMH (QYHKIMI ONOPHO-IBUTATEIBLHOTO ammapaTa odecre-

YeHbl MEYaTHBIMU U DJIEKTPOHHBIMH pecypcamu B (opMme, aJalTHPOBAHHOM K OrpaHUYE€HHBIM

BO3MOXXHOCTSIM 3JI0POBbBSI U BOCTIPHSITHS HHPOPMALIH:

* BreyaTHOH Qopme
® B (hopMe AIEKTPOHHOIO JOKYMEHTA
* B Qopme ayaunodaiina
2. Kaxnomy oOyuatomiemycst ¢ HapyuieHusimu ¢pyHkiuit OJIA obecrieden goctyn k Ou6-
JHOTEYHBIM pecypcaM U ceTd VIHTepHeT U MpeloCcTaBIeH He MEHee YeM OJHUM Y4eOHBIM, METO-
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JMYECKUM M (WJIM) JIEKTPOHHBIM M3JJaHheM B (hopMe, alanTUPOBAHHOW K OrpaHHUYEHHSIM 3/10pO-
BbSL.

3. dnsa oOyudenus nuu ¢ HapymeHussMu QyHkuuit OJJA kommuiekTanust OnOInOTeYHOTo
(hoHa ocyIIecTBISAETCS JIEKTPOHHBIMU U3JaHUSIMU OCHOBHOW M JTOTIOJTHUTEIBHON JIUTEPATypPhl
10 JUCLUILINHAM.

6. Ilepeyennb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HHTEpHET», MpO(peccCHOHATBHBIX 023 JAHHBIX U MHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3YEeMbIX IPU OCYILECTBJICHUH 00pa30BaTeJIbHOIO
npouecca 1no JTMHCUMILIHHE

6.1. Ilepeuenb pecypcoB HH(POPMANMOHHO-KOMMYHMKAUMOHHOH ceTn «MHTepHETY,
HEO0XO0AUMBIX /1JIs1 OCBOEHMS TN CIUTITIHHBI

1. DneMeHThI: HayYHO-MIOMYJISIPHBII MpoekT. https://elementy.ru/

2. bonwmras coBerckas sammKIoneaus. Online-Bepcus http://bse.sci-lib.com/

3. Ilopran «OTKphITOE 00pa3zoBaHuey. EcTecTBEeHHOHAYYHAs! KApTHHA MUPA.
https://openedu.ru/course/urfu/MCS/

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

6.2. Ilepeuenbp He00X0AMMBIX NPO(ecCHOHANBHBIX 0a3 JaHHBIX M HH(OPMAUMOHHBIX
CIIPABOYHBIX CHCTEM

OneKTpoHHas OubnmoreyHas cucreMa «IPR SMART». Pexum JIOCTyIIa:
http://www.iprbookshop.ru

OnexrpoHHas oubnroreunas cuctema «lOpaiity. Pexum mocryna: https://urait.ru

DnekTpoHHO-0nbIHoTeuHas cucteMa «Jlaub» (paszaen «CereBas dNIEKTpOHHAs OMONMOTEKA Te-
JIarOTUYeCcKUX By30B»). Pexxum mocryma: https://e.lanbook.com

DneKTpoHHO-O0nbroTeuHas cucreMa «Pykont». Pexxum moctyma: https://lib.rucont.ru/search
Me:xBy30BCKas JIeKTpoHHAss Onbmuoreka. Pexxum nocryna: https://icdlib.nspu.ru/

Hayunas 3JIEKTPOHHAS oubmmoTeka eLIBRARU.RU Pexum JIOCTyTa:
https://www.elibrary.ru/defaultx.asp

HanmonanwsHas 31eKkTpoHHAas AeTckas ouonuoreka. Pesxxum moctyma: https://arch.rgdb.ru/xmlui/
HammonanwsHas anmektponHas 6ubnmoreka. Pexxum moctyna: https://rusneb.ru
[Ipesunentckas ounbauorexka umenu b.H. Enpiinna. Pexxum noctyma: https:// www.prlib.ru

Polpred.com O630p CMMU. Pexxum noctyma: https://polpred.com

7. MeToanueckne yKa3aHus U y4eOHO-MeTOoAuUYeCKoe o0ecneyeHue
AJI51 00Y4AKOIIMXCS M0 OCBOEHHUIO TUCIUNIMHBI

JIMCLUIUIMHA peau3yeTcsl B COOTBETCTBUU € YKa3aHUAMHU «MeToauuecKkue peKoMeHaa-
IIUH 110 OPTaHU3aAIHA 00pa30BaTEIHHOTO MPOIlecca P OCBOSHUH TUCIMIUTHHBD, Pa3MEIIeHHBI-
mu B ODMOC yHuBepcurera (€10s.ggpi.org).

Meroanueckue pekoMeHaauu st paboTel ¢ mHBanuAamMu 1 aunamu ¢ OB3 pa3mMerneHbl
B ONOC yHuBepcurera (€10s.ggpi.org).

8. MarepuajbHO-TeXHHYeCKas 0a3a, NporpaMMHoe o0ecreyeHue,
Heo0XoaMMoe 111 0CYLIeCTBICHHA 00Pa30BaTEJILHOIO0 MPOLEcca 10 JUCHUILINHE

VY4eOHslif kopnyc  , ayautopuu(s) .
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[TonHbIi TIepedeHb MaTepHaTbHO-TEXHUUYECKON 0a3bl U MPOrpaMMHOT0 00eCIIeUeHUs pas-
memeHnbl B OMOC yHuBepcuTeTa (€10s.ggpi.org).

OO6pasoBarenbHas cpesla OpraHu3alluy, OpraHu3anus paboyux MecT 0OydarolIuxcs, TeX-
HUYECKHUE U MPOrpaMMHbIE CPEACTBA OOIIETO U CIEeNUaIbHOIO Ha3HAYEHUS COOTBETCTBYIOT Me-
TOJUYECKUM PEKOMEHJAIMAM IO OpraHu3alyu 00pa3oBaTeNbHOIO Mpolecca g 00y4eHHUs UH-
BaJIMJIOB U JIUIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI B 00pa30BaTeNIbHbIX OpraHu3allu-
SX BBICIIET0 00pa30BaHUs, B TOM YMCII€ OCHALIEHHOCTH 00pa3oBaTeIbHOro mnpoiecca (yr. Mu-
HUCTepcTBOM oOpa3oBanus U Hayku P® § anpens 2014 r. N AK-44/058H), a uMeHHO:

- HAJIM4YKMe KOMITBIOTEPHOUM TEXHUKH, aJallTUPOBAHHOM Il MHBAJIMAOB CO CHELUAIBHBIM
IIPOrpaMMHBIM OO€CIieueHrEeM, albTePHATUBHBIX YCTPOUCTB BBOJIa MH(OPMALIUU U IPYTHX TeX-
HUYECKUX CPEACTB MpHUeMa-Niepeaayn yueOHoil mHpopMalnuu B AOCTYHHBIX (opmax Ui CTy-
JIEHTOB C HApYIICHUSIMU OMIOPHO-ABUTaTEIbHOIO annapara;

- JUI CTYJICHTOB C HapyIIEHUSMH (DYHKIUI ONOPHO-IBUTATEIBHOTO armapara MCIoJb-
3yIOTCS albTepHATUBHBIE YCTPOUCTB BBOJa MH(OpMauu (Ipu HEOOXOJUMOCTH);

- MCIIOJIb3YIOTCSI CIIeMaIbHBIE BOZMOKHOCTH OllepallnoHHOM cuctembl Windows, Takue
KakK dKpaHHas KJIaBHATypa, ¢ MOMOLIBI0 KOTOPOM MOKHO BBOJUTH TEKCT, HACTPOMKA AEHCTBUUI
Windows npu BBOJIe ¢ TOMOIIbIO KIIABUATYPhl WM MBIIIIH.

Jlis cTyIeHTOB ¢ HapylIeHUSAMU (PyHKUIUHA OMOPHO-ABUIATEIBHOIO ammapara MpeaycMOTPEHO
pacrosio’keHre paboyux MecT B IEPBBIX psAZax Y OKHA U B CPEIHEM pSY.

9. PeTUHI-IVIAH OLIEHKHU YCIIeBa€eMOCTH CTY/I€HTOB

Koumponvuas paboma na nexyuu. 3a 5 MUHYT JJ0 KOHITA KQXXIO0H JIEKIIMHA CTyIEHTaM BbIIa-
ercst muctok Oymaru 4060 MM B kieTky. Ha HeM cTyneHTsl nuiryT ¢paMuini U HOMEp IpYIIIb,
pHUCYIOT MaTpHily 3%3 cM, 3amoyHAOT syeiku 1udpamu ot 1 1o 9. Ilpenonasatens 3aunThiBaeT 9
yTBepkaeHui. Eciam nndopmanus, coneprkaiasicss B yTBepkKJICHUH, HEIOCTOBEpPHA, CTYJICHT 3auep-
KHMBaeT COOTBETCTBYIOIIMIT HOMep KpecT—HakpecT. OueHka «5» — 9 mpaBUIIbHBIX OTBETOB, «4» — 8
NPaBUIBHBIX OTBETOB, «3» — 7 NMPAaBUJIbHBIX OTBETOB, «2» — 6 PaBUIIBHBIX OTBETOB, «1» — MeHee 6
MIPaBUIIbHBIX OTBETOB.

Camocmosmenvhas nucbMeHHAs. paboma Ha NpaKxmuyeckom 3anamuu. B KoHLe mpakTude-
CKOTO 3aHATHS (HE MEHee JIByX pa3 3a CEMECTp) MPOBOAUTCS MUChbMEHHBIN orpoc (10-20 MuuyT),
NIOKa3bIBAIOLNI TOHUMAHUE CTYACHTAMHU MaTepHuaja JIEKUUI U MpakThdecKux 3aHsatuil. [Ipu atom
paspelaercs Mojb30BaThcs COOCTBEHHON TETPaIblo ¢ KOHCHEKTOM. Pe3ynbpTar onieHuBaeTcst no ms-
THOaUIbHOM 1mikane. Ouenka «5» — 90% npaBUIIbHBIX OTBETOB, «4» — 70% NpaBUIIBHBIX OTBETOB,
«3» — 50% mpaBUIIbHBIX OTBETOB, «2» — 30% MpaBHILHBIX OTBETOB, «1» — MeHee 30 % nmpaBUIIHHBIX
OTBETOB.

Jloknao. Jloknan Ha NPaKTUYECKOM 3aHSATUU OLICHWBAETCS JBYMS OLIEHKaMH IO ISATH-
0ayuIbHOM IIKaje: mepBas — 3a coAepkaHue U opopmiieHHe («5» — PyKONUCHBIA KOHCHIEKT SICHO
CTPYKTYpPHUPOBaH U X0opouio opopmieH B paboueil TeTpanu, «4» — pyKONHUCHBIN KOHCIIEKT XOpO-
110 oopmIIeH, «3» — UMEETCsl aKKYPaTHBIA PYKOIUCHBIM KOHCIIEKT, «2» — cJieflaH PyKOIHUCHBIN
KOHCIEKT, «1» — mpejicTaBieH TEKCT B MedaTHON (opme); BTopas — 3a GopMy MpeACcTaBIICHUS
UH(OPMALIMHU, OTBETHI Ha BOIPOCHI («5» — JIOKJIAJ ClIelaH CBOMMU CJIOBaMM, JJaHbl BEpHbIE OTBE-
Thl Ha BONPOCHI, «4» — JOKJIaJ BbIy4Y€H, aHbl OTBETHI HA BOIIPOCHI, «3» — NOKJIAJl YACTUYHO BbI-
Y4Y€H, JJaHbl OTBETHI Ha BOIIPOCHI, «2» — JNOKJIAJ MPOUYUTAaH, JaHbl OTBETHl Ha BOIPOCHL, «1» —
JIOKJIaJ] IPOYUTAH MO KOHCIEKTY). 3a/laHusl CTyJIeHTaM Ha MPaKTUYECKHE 3aHSATHUs pacupees-
IOTCS TaK, YTOOBI BCE CTYIEHTBl UMEJIH BO3MOXKHOCTh B TEUEHUE CEMECTpa BBICTYIHTH C JIOKJIa-
JIOM OJIMHAKOBOE YHCJIO pas3.

Paboma na npakmuueckom 3anamuu. BeicTaBiseTcs OlleHKa MO MATHOATUTHLHOM IIKasie Ha
IPAKTUYECKOM 3aHATUU HE TOJIBKO JTOKIaJI4MKaM, HO U KaXAOMy CTyAEHTY: «1» — 3agan 1 pa-
3YMHBIM BOIIPOC AOKJIAAUUKY WIM CIEJIAHO JNOIOJHEHHE, «2» — 2 BONpOca WIM JONOJHEHHS,
«3» — 3 BoIpoca WU JIOTMOJTHEHHS, «4» — 4 BOMpOca WIH JONOJTHEHUS, «5» — 5 1 OoJiee BOIPo-
COB U JIOTIOJIHEHUH.
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JIBe KonmponvHvle pabomul TPOBOJSTCS TOCTE 3aBEPIICHHS JEKLIUH U MPaKTHYECKUX 3aHs-
Tuil. OLIeHNBAIOTCS M0 MATUOAJUILHOM IIKaJIE.
3auem cTaBUTCA aBTOMATUYECKH, €CIIM CPeIHUI Oaul CTyIeHTa M0 AUCLUUIUIMHE HE MEHbIIE 3 U
CTYACHT UMEET TeTPallb C aKKyPaTHBIMH COOCMEEeHHOpYYHO OPOPMIICHHBIMH KOHCIIEKTAMH BCEX
JEKIMH, PAKTUYECKUX 3aHATUN U 33aHUM JUI1 CaMOCTOSTeNbHON paboTsl. CTyneHThl, HabpaB-
IIMe HEJAOCTATOYHOE KOJMYECTBO OaUIOB, JOJDKHBI HANKCAaTh KOHTPOJBHBIE PaOOThL. Makcu-
MaJIbHO€ KOJINYECTBO OaJIJIOB 3a OJIHY KOHTPOJbHYIO — 5. Heo6X0aMMO BBIYYHTh U MHCbMEHHO
PaCKpBITh CYTh TIEPEUNCIICHHBIX MMOHIATHAN (IaTh ONpEIeTIeHne, CAeNaTh aKKypPaTHBI PUCYHOK C
NOSICHEHUSIMHU, HAIUCaTh HEOOX0AUMBIE (POPMYIIBI).
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JIuceT perucrtpaunu u3MeHeHU U qonoJaHenui Kk PILJ]
(puxcupyroTcss H3MEHEHUS U JOMIOJHEHH NIepe]] HayajJoM y4yeOHOro roja,
MIpU HEOOXOIMMOCTH BHECCHHSI N3MCHEHHUI Ha CIIEAYIOIINN ro —
odopmIIIeTCS HOBBIN JTUCT U3MEHEHU )

Howmep u nata

pacmopsiau-
Howmep N TEIILHOIO
Copeprxanne N3MCHEHHI
W3MEHECHHUS JOKYMEHTa
0 BHECEHUU
HW3MEHEHUI
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[Ipunoxenue 1

®OH/] OIEHOYHLIX CPEJCTB 10 JUCLHUIIJINHE
ECTECTBEHHOHAYYHAS KAPTUHA MUPA

1. ®oHA OLIEHOYHBIX CPEICTB AJIA TEKYILero KOHTPOJIA yCIeBAeMOCTH,
NPOMEKYTOYHON ATTECTAUMHU M MIOCTUTON0BOr0 KOHTPOJIA 10 JUCHHUIINHE

1.1. Hactosmuit ®oup ouenounsix cpencts (GOC) no aucuumnune «EctecTBeHHOHAyuYHas Kap-
THHA MHpPA» SBISCTCS HEOTHEMJIEMBIM MPWIOKCHHEM K pabouell mporpamMme JTHCIUTLIMHBI
«EcrecTtBenHonayunas kaptuna mupay» (PILJ]). Ha nanusiii @OC pacnpocTpaHsioTCsa BCe PEKBU-
3UTBI yTBEPKIACHHUS, NTpeacTaBiaeHHble B PII/] o naHHOM nHCIMIUIAHE.

1.2. OuenuBanue Bcex BUAOB KOHTPOIIA (TEKYIIETO, MPOMEKYTOYHOTO, IOCTUTOTOBOT0) OCYIIle-
CTBIISIETCSA 110 5-TH OaJUTBHOM IIIKaJIE.

1.3. Pe3ynbrarsl OlICHMBAaHUS TEKYILLIETO KOHTPOJISI YUYUTHIBAIOTCSA B PEUTHHTE.

2. Hepequb IVIAHUPYEMBIX PE3YyJHbTAaTOB oﬁyqunﬂ mo TMCIOMIlJIMHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMA MHANKATOPaAMH TOCTUKCHUA KOMl'leTeHIII/Iﬁ

Kox xommerenmnu | YK-1

®opmMynupoBKa CriocoGeH OCyHIeCTBIIATh MOUCK, KPUTUYECKUI aHAIW3 U CHUHTE3 WH-

KOMIIETEHIINH dbopmanuu, MPUMEHATh CUCTEMHBIA MOAXOJ Ul PEIICHUs MMOCTABJICH-
HBIX 3a/1a4

WNunukarop NVYK-1.1. leMoHCTpHUpYyET 3HAHHE OCOOEHHOCTEN CHUCTEMHOIO M KPUTH-

JIOCTUXKEHUS YEeCKOr0 MBIIUICHHS, apIyMEHTHPOBAHHO (OPMHUPYET COOCTBEHHOE CY-

KOMIIETEHIINH XKJIEHHE U OLIEHKY MH(OopMalyu, IpUHIUMaeT 000CHOBAaHHOE PELIECHUE.

NYK-1.2. [Ipumensier noruyeckue (GopMbl U MPOLEAYPHI, COCOOEH K
pediiekcuu 1o MoBoly COOCTBEHHOW M Uy>KOM MBICIIUTEIIBHON J1esTelNb-
HOCTH.

NYK-1.3. AHanu3upyer UCTOUHUKU MH(DOPMAILIUH C IIENbI0 BBIABICHUS
UX IPOTUBOPEUYMI U IOUCKA IOCTOBEPHBIX CYKICHHH.

3. Coaep:xaHne OLEHOYHBIX CPEICTB TEKYIEro KOHTPOJISI
KPUTEPUH UX OlleHMBAHUSA

3.1. Texyuuii KOHTPOJIb OCYIIECTBIISETCS MPENOoaBaTeleM AUCLUUIUIMHBI NIPU MIPOBEICHUU 3a-
HATUH B crenyrommx (Gopmax: KOHTpOJIbHAs padoTa Ha JIEKIUH, CAMOCTOSTENIbHASI TIUChbMEHHAs
paboTa Ha MPAKTHUYECKOM 3aHATHH, JOKJIaJ, paboTa Ha MPAaKTHMYECKOM 3aHSATHH, KOHTPOJIbHAS
pabora.

3.2. ®opmbl TEKYILIEro KOHTPOJIS U KPUTEPUU X OLICHUBAHMUSL.

®opma kouTpoJs 1 — KorarponsHas paboTa Ha JIEKITUU
TumnoBast KOHTpOJIbHAS paboTa Ha JIEKIUU

[IpoBepsieMble KOMIIETEHIIMM W WHAMKATOPBI AocTikeHus kommereHimilt: YK-1: UVYK-1.1.,
NYK-1.2., UYK-1.3.

Bpems BbInoIHEHUS 3a1aHUI: 5 MUHYT

Kputepun oreHuBaHus: 3a 5 MUHYT 10 KOHIA KQXXIOW JIEKIIUU CTYICHTaM BBIIA€TCS JUCTOK OY-
maru 40x60 MM B KiIeTKy. Ha HeM CTyIeHTBI TUITYT (DaMUITUI0 ¥ HOMEP TPYIIIbI, PUCYIOT MaT-
puily 3x3 cM, 3amonHsIoT suekku nudpamu ot 1 10 9. [IpenonaBarens 3a4nTHIBACT 9 yTBEpKIC-
HUH W3 YKCclia MPUBEICHHBIX HIDKE. Eciu mHpopMaIus, coaepxKaiascs B YTBEPKICHUH, HE0-
CTOBEpPHa, CTYACHT 3a4€pKUBAaET COOTBETCTBYIOIIMII HOMEp KpecT—HakpecT. OueHka «5» —
9 npaBUJIBHBIX OTBETOB, «4» — 8 MPAaBUIBHBIX OTBETOB, «3» — 7 MpaBWIbHBIX OTBETOB, «2» —
6 MpaBUJIBHBIX OTBETOB, «1» — MeHee 6 MpaBUIbLHBIX OTBETOB.
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Tunoevie gpopmynuposku ymeepicoeHuii K KOHmpoavHou paoome na aexkyuu 1: 1. cropus siB-
JseTCsl €CTeCTBEHHOW Haykoi. 2. dunocodusi — rymanuTapHas Hayka. 3. XUMHUS — €CTECTBEHHAs
Hayka. 4. BriepBbie kinaccudukaiys Hayk BeimosiHeHa B 20 Beke. 5. Paznenenune BHyTpy HaAyKd — 3TO
uHTerpanus Hayk. 6. O0bequHeHre HayK HasbiBaeTcsa auddepenimanyen. 7. EcrectBeHHOHay4HOE
MBIIICHUE OMUpPaeTcs Ha (DaKThI, JOTUKY M JIOKA3aTeNbCTBO. 8. HayuHbIi MeTO/1 MO3HAHUS TIpUMeE-
HSETCS TOJIBKO B €CTECTBEHHBIX Haykax. 9. MaremaTtuka — s3bIK TOJBKO E€CTECTBEHHBIX HayK.
10. S3pIk MaTeMaTUKK MPUMEHSAETCS B TyMaHUTapHbIX Haykax. 11. [Ipu moBeIeHnH TemMIiepaTypsl
CKOPOCTb MOJIEKYJI YMeHbIIaeTcs. 12. BelmecTBo cOCTOUT U3 HEMOJABUKHBIX aTOMOB. 13. AToMm
BOJIOpOJIa Jierde aToMa xkeine3a. 14. OCHOBHBIM METO/I0OM HCCIeIOBaHuA B AHTUYHON HayKe Obl-
7o HaOmoaeHue. 15. Apuctorens orctanBai uaeu aromusma. 16. Xumuku 18-19 BexoB ormpo-
BEpIJIA TUIIOTE3Y aTroMu3Ma. 17. ATOMBI COCTOAT U3 MOJIEKYJ. 18. MoyekyIbl COCTOST U3 aTo-
MOB. 19. bpoyHOBCKO€E IBUKEHUE MOATBEPKAAECT TMIIOTEZY ATOMU3MA.

Tunogvie opmynuposku ymeepicoeHuil K KOHMPOIAbHbLIM padomam Ha JAeKyusax 2-3:
1. DnekTpoH Tspkenee aroMa BOAOPOJa. 2. DJIEKTPOH UMEET OTpUIATEIbHbIN 3apsaa. 3. Pentre-
HOBCKHE JIYYH — 3TO DJIEKTPOHEI. 4. SIBieHre nHTepPepeHIny NOATBEPKIaeT BOJTHOBON Xapak-
Tep cBeTa. 5. Anbda-yacTuipl jerue o6era-yactuil. 6. 'aMma-u3iaydeHne — 3TO AJIEKTPOMAarHuT-
Hble BOJIHBI. 7. OCHOBHasi Macca aToMa COCpeoTOYeHa B JIEKTpoHaxX. 8. JIJIMHa BOIHBI peHTre-
HOBCKHX JIy4eil 0ojbllle, 4ueM y BUAMMOro cBeTa. 9. B MeTannax umeroTcsi cBOOOHBIE SIIEKTPO-
Hbl. 10. 3aKOHBI KJIACCUYECKOW MEXAHMKH TOYHO OIHCBHIBAIOT TOBEJIEHHUE DJIEKTPOHA B aTOME.
11. CBeToBBIC KBAaHTHI HA3BIBAIOTCA (OoTOHAMH. 12. ATOMHBIC CIEKTpPHI MPEACTaBISIOT COOOMU
cepun nuHUH. 13. [TocTpoennas Peszepdopmom mimanerapHas Moaenb OOBICHIET YCTOWYUBOCTH
atoma. 14. DneKTpoHaM NOPUCYIIM HE TOJIKO KOPIYCKYJISpHBbIE, HO M BOJHOBBIE CBOMCTBA.
15. DHeprus 37€KTpOHA B aTOME MOXKET IMPUHUMATH JII00bIe 3HadeHus. 16. M3imydenue u norio-
LIEHHE CBETa aTOMOM MPOMCXOJAUT IMPHU €ro Mepexojie U3 OJHOTO CTAIMOHAPHOTO COCTOSHUS B
npyroe. 17. B m000ii MOMEHT BpEeMEHH MOKHO TOYHO OMPEICNIUTh KOOPAWHATY U HMITYJIbC
anekTpoHa. 18. 3aKOHbI KBAHTOBOM (PM3HUKU ONUCHIBAIOT TIOBEJCHUE SJICKTPOHOB B aTOME.

Tunoevie hopmynupoexu ymeepicoenuii K KOHmpoavHou paoome na aexyuu 4: 1. Hyxnons —
9TO HEUTPOHBI M AJIEKTPOHBL. 2. Macca HelTpoHa B JiBa pa3a 0oJbiie Maccel ipoTtoHa. 3. [pu ciu-
SIHUU JIETKUX sifiep 3Heprus Boiaensercs. 4. [lpu pacnane TsbkenbIx siaep sHeprus noriomaercs. 5. B
SZIEPHOM PEaKTOpe MCIONb3yeTcs yIpaBisgeMas LerHas siaepHas peakuust. 6. B aromHoit 6ombe mc-
NIOJIb3YETCsl yIpaBisieMas LenHas sijepHas peakuus. 7. [I[poTOH MMeeT OTpHULaTeNIbHBIA 3apsll.
8. HeittpoH umeeT oTpuiaTeNbHblid 3apsaa. 9. Anbda-dactuma — 31o anmektpoH. 10. M3otonsl oTim-
YalOTCSl YUCIOM HEUTpoHOB. 11. M30Tomel omimyarorcss 4ynucinoMm npoToHOoB. 12. IlpoHukaromas
CIOCOOHOCTB O€Ta-U3Ty4eHUs BbIIIE, YeM Y raMMa-u3iaydeHus. 13. TepMosaepHblil CHHTE3 IIHUPOKO
MIPUMEHSETCS B aTOMHBIX JIEKTPOCTAHIIMSX.

Tunoevie popmyaupoeku ymeepircoeHuii K KOHmMpoavHou padbome na aexkyuu 5: 1. OnHo-
UMEHHBIC TIOJI0CA MarHUTOB OTTAJIKUBAIOTCS Olarojaps rpaBUTAlMOHHOMY B3aUMOJICHCTBHUIO.
2. Jlyna nBuxercs mo opOute Omarogapsi 3J€KTPOMarHUTHOMY B3auMojeicTBUIO. 3. HykiloHBI B
Ape MPUTATUBAIOTCS OJarojaps CHJIbHOMY B3aumopeicTBuio. 4. Jlo3a painoakTUBHOTO H3ITY-
YeHUs! U3MepsAETCs B Kujorpammax. S. Tskenble 37eMeHTapHble YaCTHUIbl HAa3bIBAIOTCS aJI[pOHA-
mu. 6. Yactuipl, 00pasylomiye BeniecTBo, Ha3bIBAOT (hepMuoHamu. 7. Bzaumoneiicteue obecre-
yuBaeTcs 0030HaMu. 8. DOTOH 001a1aeT MacCoi U 3apsaaoM. 9. AIPOHBI COCTOSIT U3 KBapKOB.

Tunoevie hopmynuposxku ymeepocoenuii K KOHmpoavHou pavoome na aexkyuu 6: 1. B EBxiu-
JIOBOI T€OMETPUM CyMMa YIJIOB TpeyrojibHUKa paBHa 360°. 2. Akcunomsl EBKIMI0BOM reomer-
pUU JIOTHYECKH CIEIYIOT OJHA U3 Apyroi. 3. B ocHOBe KiIaccHYeCKUX MPEJICTaBICHUN O Mpo-
cTtpaHcTBe JexuT EBknmnaoBa reomerpus. 4. Tpu 3akona HeroTOHa jexaT B OCHOBE KilacCU4Ye-
CKOM MexaHMKH. 5. C TOYKHU 3pEeHHUs KIACCUUECKUX IIPEICTaBICHUNA IPOCTPAHCTBO YETBIPEXMED-
HO. 6. C TOYKM 3peHus KIACCUYECKUX NPEICTaBICHUNA BpeMs 0OJJHOMEpPHO. 7. Bpems nsmepsercs
B MeTpax. 8. [IyTe usmepsercs B cekynnax. 9. CKopocTh Tejla 3aBUCUT OT BbIOOpa CHCTEMBI OT-
cuera. 10. Knaccuueckue npeacraBieHus 0 IpOCTPAHCTBE U BPEMEHU CIIPABEIIMBBI TOIBKO MPU
ckopoctu cBeTa. 11. YueHble a0oKazalaM CyIIECTBOBaHUE CBETOHOCHOro 3¢wupa. 12. OmpiT
MaiikenbCOHa OMPOBEPT TUIIOTE3Y dduUpa.
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Tunoevie ghopmynuposku ymeepicoenuii K KOHmpoavHou pabome na aekyuu 7: 1. CKOpocTb cBe-
Ta 3aBUCUT OT BBIOOpA CHCTEMBI OTcUeTa. 2. PelsTHBHUCTCKIE SBIICHNST HAOIFOIAFOTCS TIPU CKOPOCTH,
OM3KOH K CKOpocTH cBeTa. 3. B crienuanbHOM TeOpUH OTHOCHUTEIBHOCTH MPOCTPAHCTBO U BpEMs
HEe3aBUCUMBI JpyT OT apyra. 4. Ckopocth cBeTa coctapisier 300 m/c. 5. CBeT — 3TO AIIeKTpOMarHuT-
Has BosHA. 6. PensiTUBUCTCKAst TEOpHS paccMaTpuBaeT Tela, ABMKYyIHecs Obictpee ceera. 7. B CTO
COOBITHS OJHOBPEMEHHBIE B OJIHOM CHCTEME OTCYETa, OJJHOBPEMEHHBI B JIF000M Apyrou. 8. A. DiiH-
mreliH copmynuposan yetsipe nocrynara CTO. 9. Ontuueckuit a3dpdext Jorutepa sBnsercs cien-
CTBHEM PEIIITUBUCTCKOTO 3aME/JICHUS] BDEMEHH.

Tunoevie ghopmynuposku ymeeprcoenuii K KOHmpoavhoi paoome na aexyuu 8: 1. CTO uzy-
yaeT sBJIEHUS B ycloBUsX rpaButauud. 2. [lnanerst Bokpyr CoiHIA JBUXKYTCS MO OKPY>KHO-
ctsiM. 3. [lmanetsl Bokpyr CosHIa ABMXKYTCS 1O JUTMOTUYECKUM TpaekTopusam. 4. Uem manbiue
mwa"era ot CojiHIA, TEM MEHbLIE MEPHOJ ee oOpalieHust BOKpYr Hero. 5. iHepTHas u rpaBuTa-
IIMOHHAsi Macchl Tella paBHbI ApYyT Ipyry. 6. B ocHoBe OTO JeXUT NPUHIMUI 3KBUBAJIEHTHOCTH.
7. YacroTta cBeTa, BOCIpUHUMAaeMasi IpUEMHUKOM, 3aBUCUT OT CKOPOCTH UCTOYHUKA. 8. B ob6meit
TEOPUU OTHOCHUTEIBLHOCTU TeoMeTpus mpocTpaHcTBa EBkimposa. 9. CyliecTBOBaHME YEpPHBIX
JBIp ¥ TPaBUTALMOHHBIX JTUH3 cienyeT u3 OTO.

(I)opMa KOHTPOJIsA 2 — CamocTosTeNnbHasI NUChbMEHHAas pa60Ta Ha MMPAaKTHUYCCKOM 3aHATHU
TumnoBas camocTosTEIbHAS IHUCEMEHHAS pa60Ta Ha MPAaKTHUYCCKOM 3aHATUH

[IpoBepsieMble KOMIIETEHIIMM W WHAMKATOpBI AocTykeHus kommereHiuil: YK-1: UVYK-1.1.,
NYK-1.2., UYK-1.3.

Bpewms Beinmonnenus 3aganuii: 10-20 MuHyT

Kpurepun onieHMBaHus: B KOHLIE IPAKTUYECKOTO 3aHATUS (HE MEHee JBYX pa3 3a ceMecTp) Mpo-
BOJAUTCS MUCbMEHHBIN ornpoc (10—20 MUHYT), MOKa3bIBAIOLINI IOHUMAaHUE CTyI€HTaMU MaTEpU-
aja JIEKIMH ¥ IpakTHYecKux 3aHaTuid. [Ipu aToM pasperraercs nonb3oBaTbCsl COOCTBEHHOM TET-
paabio ¢ KOHCTEKTOM. Pe3ynbTaT oneHuBaercs mo mstubamibHoM mikane. Ouenka «5» — 90%
IIPABUJIBHBIX OTBETOB, «4» — 70% NpaBUIBHBIX OTBETOB, «3» — 50% IPaBUIBHBIX OTBETOB, «2)» —
30% mpaBWIBHBIX OTBETOB, «1» — MeHee 30 % mpaBUIIbHBIX OTBETOB.

Tunosasa camocmoamenvhan nucemennasn paboma 1

1. [IpuBenute 5 npumepoB auddepeHnanum HayK.

2. IlpuBeaute 5 npuMEpPOB UHTETPALIUU HAYK.

3. VkaxxuTe 0COOCHHOCTH €CTECTBEHHOHAYYHOTO MBIIIIJICHHUSI.

4. PackpoilTe B3aUMOCBSI3b OHSATUI «TUIIOTE3a» U «TEOPHUS».

5. VKaxuTe OTINYHS METOAOB «HAOTIOCHHE» U «IKCIIEPUMEHT.

6. [IpuBenuTe 7 mpuMepOB MPOCTHIX BEIIECTB M 7 TPUMEPOB XUMUUYECKUX COCAMHEHUH.

Tunosaa camocmosamenvnas RUCbMEHHAA padoma 2

1. Kakue onbIThl I0Ka3bIBAIOT CYIIECTBOBAHUE SJIEKTPOHOB B OKPYkKAIOIIMX HAC Tenax?
2. Yto Takoe noH? I[IpuBeanTe npumepsl.

3. Kakumu cBoiicTBamMu o0safaet 31eKTpoH?

4. [ouemy JpeBusist ['perust cuntaeTcst poAnHON HayKu?

5. Kakue MeTo/1pl MCClIeI0BaHMSI TPUPO/IbI UCTIONIB30BATUCH HaTypduiaocodamu?

6. KakoBbI OCHOBHBIE YEPThI €CTECTBEHHOHAYUYHBIX B3IJIS10B ApUcTOTENA?

®opma koHTpoJs 3 — Jlokian
Tumnosoii gokan

[IpoBepsieMble KOMIIETEHIIMM W WHAMKATOPBI AocTikeHus kommereHiwil: YK-1: UVYK-1.1.,
NVYK-1.2., UYK-1.3.

Bpems BeinosiHenus 3aganuii: 5-10 MuHyT

KpI/ITepI/II/I OLCHUBAHMA: JOKJIaJd HAa NPAKTHYCCKOM 3aHATHU OLICHUBACTCA ABYMS OLUCHKAMH I10
MATHOAIIILHON IIKaJIE:
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mepBas — 3a cojiepykanue 1 opopmiieHHE («5» — PyKOUCHBIA KOHCIIEKT SICHO CTPYKTYPHPOBAH U
xopo1o opopMiieH B pabouelt TeTpaau, «4» — pyKOIMCHBIM KOHCIIEKT XOpo1Io ohopMIiIeH, «3» —
UMEETCSl aKKYpaTHBIM pPYKONHUCHBIA KOHCHEKT, «2» — celaH PYKONMMCHBIA KOHCHEKT, «1» —
MIpe/ICTaBJIeH TEKCT B Me4aTHON dopme);

BTOpas — 3a (popMy npejacTaBieHUs] HHPOPMALIMU, OTBETHI Ha BOIPOCHI («5» — JOKIAJ ClelaH
CBOWMHU CIIOBaMH, JaHBI BEPHBIE OTBETHI Ha BOMPOCHI, «4» — JOKJIA/J BBIYYEH, JaHBI OTBETHI Ha
BOIIPOCHI, «3» — IOKJIAJ YaCTUYHO BBIYYEH, JaHbl OTBETHI HA BOMPOCHI, «2» — JIOKJIAJ] MPOYUTAH,
JIaHBI OTBETHI Ha BOTIPOCHI, «1» — OKIIa/l MPOYUTAH IO KOHCTIEKTY).

3amaHus CTyIeHTaM Ha MPAKTUYECKUE 3aHATHs paclpeesstoTcs TaK, YTOObI BCe CTYIEHTHI NUMe-
JIM BO3MOKHOCTH B TEUCHHE CEMECTPA BBICTYIIHTH C JOKJIAZI0M OJMHAKOBOE YUCIIO Pas.

Tunoevie memol 00K1a008: TEMbI (POPMYIUPYIOTCS COITACHO COACPKAHUIO MPAKTUYECKUX 3a-
HaTu# (1. 3.4. paboueil mporpaMmsbl), Hanpumep: «HaudanbHbIN 3Tan pa3BUTHS aHTUYHON HayKu
(I TBIC. 10 H.3.)», «3aKOHBI HKOJIOTHH, IPUMEPHI UX MPOSBICHUS» U T.1.

dopma koHTPOJIs 4 — PaboTa Ha TPAKTUIECKOM 3aHITHH
TunoBoe coaepkanue padOThl Ha MPAKTUIECKOM 3aHATUU

[IpoBepsieMble KOMIETEHIIMM W WHIUKATOPBI JocTkeHus komnereHuumid: YK-1: UYK-1.1.,
NVYK-1.2., UYK-1.3.

BpeMSI BBIIIOJIHECHUA 3a)IaHHfII B TCYCHHUC MPAKTHYCCKOI'O 3aHATUA

Kputepun orneHMBaHUS: BBICTABISETCS OIIEHKA MO MATHOAILHON IIKale Ha MPAKTUYECKOM 3a-
HSATUUA HE TOJBKO JOKJIQJUYMKaM, HO U KaXIOMY CTyAEHTY: «1» — 3aman 1 pa3syMHBIA BOIPOC
JOKJIATUUKY WM CIIETAaHO JAOMOIHEHHE, «2» — 2 BOIIPOCa WM JOTOIHEHHUS, «3» — 3 BOompoca Hiu
JOTIONTHEHUS, «4» — 4 BOIIpOCca WU JOMOJHEHHS, «5» — 5 1 00Jiee BOIIPOCOB U JTOTIOTHEHHUH.

Tunoeoe 3a0anue cmyoenmam: BHUMATEIBHO BBICIYIIATh JOKJIAJ CTYIEHTA, IIPOAHAIU3UPO-
BaTh YCJBIIIAHHYIO U W3YYEHHYIO J0Ma MH(GOpPMAIUIO, IOATOTOBUTH U 33J1aTh BOIMPOC, CAENATh
JIOIIOJTHEHHE K COOOILEHHUIO.

Tunogvle cmyoenueckue 60npocsl: Kakie METObI IIO3HAHUS IPe00IIaaal Ha Ha4albHOM JTare
pa3BUTHUS aHTUYHOW Hayku? IIpuBennuTe npumepsl MPOSABIECHUS OCHOBHOIO 3aKOHA KOJIOTHH ...
U T.JI.

®opma koHTpOJIs 5 — KoHTposibHas paboTa
Tunosast KOHTpOJIbHAs paboTa

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

Bpewms BeimonHeHys 3a1aHuii: 45 MUHYT

Kpurepun ouenuBanus: «1» — 20% mnpaBuiabHbBIX OTBETOB, «2» — 30% mnpaBUIbHBIX OTBETOB,
«3» — 50% npoLEHTOB MPaBMWIBHBIX OTBETOB, «4» — 70% mnpaBUIBHBIX OTBETOB, «5» — 90% npa-
BUJIBHBIX OTBETOB.

Tunosas konmponvnan paboma 1

1. YcTaHoBUTE COOTBETCTBHUE MCXKAY HNCPCUYHUCICHHBIMU TCOPHUAMHU U O6OCHOBI)IBaIOHII/IMI/I nux
q)aKTaMI/I, 9KCIICPUMCHTAMU, PE3YyJIbTaTaMU Ha6J'IIOI[eHI/II\/'I.

Teopus Ne O06ocHOBaHHE

Knaccuueckas mexa- 1. UckpuBiienre Tyda cBeTa BOIM3H MACCUBHBIX TEIL

HHKa 2. PaBeHCTBO CKOPOCTH CBETa B Pa3HBIX HHEPIIUAIBHBIX CHCTEMaX
CrenmanbHas TeOpus oTcyera.

OTHOCHTEIIBHOCTH 3. JITMHHOBOJIHOBOE CMEIIICHHE B CIIEKTPAX yIAIICHHBIX TaTaKTHK,
OO0mast Teopust OTHO- HaOIroaeMbIX Ha 3eMiie.

CUTEIILHOCTHU 4. Iuddyswust.
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Teopus bopa atoma 5. OcoOCHHOCTH ABIDKCHHS TUIAHET.

BOJIOPOJIa 6. UepHbie IbIPHI.
MonekynspHO-KUHe- 7. BpOYHOBCKOE IBHKEHHE.
THYECKasi TEOPHs 8. 3aBHCHUMOCTb BpEeMEHH >KH3HH JIEMEHTAPHBIX YaCTHUL] OT UX CKOPOCTH.

9. 'paBUTALIMOHHBIE JTUH3BIL.

10. JInneiuaTelil CIEKTp aTOMa BOJOPOJIA.

11. OcoGeHHOCTH ABMKEHHS TENl CO CKOPOCTSMH MHOTO MEHBLIIE
CKOPOCTH CBETa.

2. YCTaHOBHTE COOTBETCTBHE MEXAY IEPEUYUCICHHBIMU OOJACTIMU 3HAHHMS M CO3JIaHHBIMHU
JTIOJBMH O0BEKTaMH, B KOTOPBIX MPUMEHSIOTCS WIH UCCICIAYIOTCS SBICHUS, OTHOCSIUECS K
AaHHOM 00JIaCTH 3HAHMUS.

O0JacTh 3HAHUA No Co31aHHbII 00bEKT

Pu3KKa JIECMEHTAPHBIX YaCTHII 1. JlBuraTenb BHyTPEHHETO CTOPAHUS.
duznka aTOMHOTO siipa 2. bonbmmoit AnpoHHBIN KOJUTAaEp.
DJIEKTPOAMHAMHUKA 3. Teneckon Xa060.

AcTtpodusnka 4. BopopoaHas 6ombOa.
TepmoarHAMMKA 5. T'eHepaTop mepeMEHHOro TOKa.

3. YcraHoBuTE COOTBETCTBHE MCXKAY IICPCUUCICHHBIMU 001acTIMU 3HAHUS U YUYCHbIMH, OKa3aB-
IMMHU 3HAYUTCIIbHOC BJIIMAHNUEC HA PAa3BUTUC JAHHBIX oOJracTei.

ObJ1acTh 3HAHMS No YueHblii

MorneKysIpHO-KMHETHYICCKast TSOPHST 1. T'. Tamuiei. 9. JI>)x. MakcBeI.
DIIEKTpOHHAs TEOPHsl BEIIeCTBa 2. M. ®apaneii. 10. U. HproToH.
KBanroBas ¢u3uka 3. H. bop. 11. P. boitnb.
Du3MKa aTOMHOTO Apa 4. I.1. Mengenees. 12. D. Peszepdopa.
Cr[e]_ma_]]},Ha;[ TEOPHSL OTHOCUTEIHLHOCTH 5. X. HopeHu. 13. A. DHHIITENH.
OO01mast Teopusi OTHOCHUTEIIEHOCTH 6. M. Kiopu. 14. A. JlaByasbe.
DIEKTPOAMHAMUKA 7.T. Om. 15. M.B. JIoMmOHOCOB.
Kiiaccrueckas MeXaHuKa 8. O. HIpenunrep. 16. III. Kynon.

4. YcTaHOBUTE COOTBETCTBHE MCKAY TCOPHUAMU U U3YyUACMbIMU B HUX SABJICHUSIMHU.

Ob6JaacTb 3HAHUS Ne SIBjieHUe

CrienabHast TEOPHsE OTHOCUTEIBHOCTH 1. I'paBuTanms.

OO0mast Teopusi OTHOCUTEIBHOCTH 2. Onrruueckuii a3 dext Jlommepa.
DNEKTPOIMHAMUKA 3. PamnoakTHBHOCTE.

Kitaccnueckass MexaHuka 4. DnexTpoMarauTHas WHIYKITHS.
MoOeKyIIpHO-KMHETUYECKAS TEOPHS 5. I3ny4deHue 1 MOrioieHUE CBETa aTOMaMHU.
KBanToBas Gusnka 6. Pacuiupenue Ten npu HarpeBaHUU.
du3NKa aTOMHOTO spa 7. CBOOOJHOE ITaJICHHE TelIa.

5. YKaxuTe, K KAKOW IpyIIE SIBICHUA OTHOCATCS IPUHLIMIIBI U 3aKOHBI.

SIBJ1eHUs Ne IIpUHIUIIBI ¥ 3aKOHBI

MexaHWYeCKHUE SIBJICHMS . 3akon Kymona.

TennoBblie IBICHUS . [Ipunnun otHocuTenbHOCTH [ amunes.
DJIEKTPOMArHUTHBIE SIBJIEHHUS . lloctynate! bopa.

KBaHTOBBIC ABIICHUS . 3aKoH COXpPaHCHMS SJHEPTHUH.
SIBneHns sanepHOit QU3HKK . 3aKOH 2JIEKTPOMArHUTHON UHAYKIIUH.
. 3aKOH Pau0aKTUBHOTO pacrasa.

. 3axon Oma.

. IlepBoe Hauano TEPMOJIMHAMUKH.

. 3axonsl Kemnepa.

10. 3axoH BcemMupHOTO TATOTCHMS.

11. 3akonsl HeroToHA.

12. TlocTynarsl crielaibHON TEOPUH OTHOCHTEIILHOCTH.

O 001N LN B~ WK —
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6. YcTaHOBUTE COOTBETCTBUE MEKIY BUJAMHU MAaTEPUH U UX XapAKTEPUCTUKAMHU.

Marepus Ne CBoiicTBO, XapaKTepUCTHKA
BemectBo 1. I'paBUTaLIMOHHOE. 4. DNeKTpOMarHUTHOE.
[Tone 2. Teepnoe. 5. I'a3o00pasHoe.

3. Kunkoe. 6. [InazmenHoe.

7. YcTaHOBHTE COOTBETCTBHE MEXKAY KapTHHaMU MUpa U 3aKOHAMMU.

KapTtuna mupa Ne 3aKoHbI
1. Yetsipe ypaBHeHus: MakcBeia.
Mexannyeckas 2. 3akoH BceMUpHOro TATOTeHHMS.
3. 3aKOH AIEKTPOMArHUTHOM MHIYKIIUH.
DIeKTPOMHAMHYECKAs] 4. Tpu 3axona HproToHa.
5. IlpuHUIHKIT PKBUBAJIEHTHOCTH MHEPLUU U TPABUTALIUH.
6. [Ipeobpazosanus Jlopenna.
PensituBucTCcKas 7. IlocTtynartsl ciennaabHONW TEOPUU OTHOCUTEIBHOCTH.
8. Ilpunuun HeomnpeaeneHHocTu [ eiizendepra.
9. lNanuieeBCKU 3aKOH CIIOKEHUSI CKOPOCTEH.
KBaHTOBO-CTATHCTH- 10. Ypauenue peaunrepa.
HecKad 11. 3akon Xab60:a.

8. YcTaHOBHTE COOTBETCTBUE MCKOY 00BbEKTaMU U COCTAaBJIAIOIIMMHU UX 3JICMCHTaMU.

O0beKT Ne CocraB

AToMm 1. KBapku.

ATOMHOE SIIPO 2. ITonoXHUTENbHO 3apsKEHHOE SAPO U AJIEKTPOHBI.
AnpoH 3. ATOMBI.

Moiekyia 4. IIpoTOHBI U HEUTPOHBI.

9. YcTtanoBuTe CBiI

3b MEX]y (HOPMYJION U €€ CMBICIIOM.

®opmysaa | Ne Cmblca
u=>S/t 1. ®opmyna DUHIITEHHA ISl MACChI U SHEPTHH.
Y 2. CKOpOCTb PaBHOMEPHOTO IBUKEHHUSL.
R’ 3. 3akoH BceMupHOro TSIroTeHusl.
a=F/m 4. 3akon OMa JUIs yJacTKa IeTH.
E=mc? 5. Bropoii 3akon HeroToHna.
E=hn 6. Dueprust hoToHa.
I=U/R

10. YcraHoBUTE COOTBETCTBHE MEXKTY (PM3UICCKIMH BEITMYMHAMY 1 €MHHULIAMHA H3MEPEHHUSI.

Beanunna | Ne | Beaimunna Ne Enunuuna usmepenus

DHeprusi Jlo3a pain0aKTUBHOTO 1. l'epu. 7. Barr.
Macca W3JTYy4YEHHUS 2. JIxxoynb. 8. Kunorpamm.
CKOpOCTI) Cuna 3. AMHCp. 9. BoubT.
MOIIHOCTb YacToTa 4. Pan, 69p, 3uBEpT. 10. Cexynpna.
Bpemst HampsokeHne 5. Metp B cekynny. | 11. Mertp.
Paccrosame CHa Toka 6. CBeToBOI rof. 12. HproTOH.

Cz[enaﬁTe PUCYHKH, COOTBCTCTBYIOIIHC IMPCIIIOKCHHBIM HA3BaAHHAM.

1. Monenp aToMa

Peszepdopna.

2. Jlenenue siapa ypana U-235.

3. OGHapyxeHrEe HEOTHOPOTHOCTH

PaaArOaKTUBHOI'O U3JTYyYCHMUA.

4. KoopauHaTsl MaTepuaibHON TOYKU
OTHOCHUTEIIBHO CUCTEMBI OTCYETA.
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5. Ilepssiii 3akoH Kemepa.

6. HpI/IHLII/IH 9KBHUBAJICHTHOCTHU I'PABUTA-

OUHW U HHEPLUHHU.

Tunoeaa konmpoavnas padoma 2

1. Ykaxure BpeMsl, COOTBETCTBYIOILEE MEPEUNCICHHBIM OTKPBITUSM, 3aKOHAM, U300pETEHUSM,

TEOPHSIM.
OTKpbITHE, 3aKO0H, H300peTeHue | Ne | OTKpbITHE... Ne Bpemsi
PenTrenoBckue ayuu DJIEKTPOH 1.4-5B. 10 H.D.
DneKTpoMarHuTHasi HHAYKITUS Hetitpon 2.3 B. 10 H.D.
['mnoresa o cy1l1ecTBOBaHUN aTOMOB [IpoTon 3.16B.
OCHOBBI KJIACCUYECKOM MEXAHHUKH Boszon Xurrca 4. 17 B.
Knaccuueckas 21eKTpoMHAMUKa 3aKkoH ApxuMena 5.18 B.
['enuornieHTpUueckas cucrema Mupa PaiM0akTHBHOCTb 6. 19 .
[lepuoanueckuii 3aKkoH MeHieneena EBKJn10Ba reomMeTpHst 7. Koner 19 B.
ATOMHas 3JICKTPOCTAHITHSI PenkToBOE H3ITyUYCHHE 8. Havauio 20 B.
3aKOH COXpaHEHMs SHEPTUH Atomuas 6omba 9. Cepenna 20 B.
10. Kowner 20 B.
11. 21 B.

2. YCTaHOBUTE COOTBETCTBUE MEXKIY OOBEKTaMHU U MOPSIKAMH Pa3MEPOB COOTBETCTBYIOIIUX UM
obJyacTel MpoCcTpaHCTBA

O0BeKT Ne | O0beKT Ne Pa3zmep Pa3mep
DJ1eMeHTapHas YacTUIA SAnpo atroma 1. 105 m. 7. 1-10%m.
Opranuyeckas MaKpOMOJIEKYJIa Knerka 2,10 m. 8. 10°m.
MHOTIOKJIETOUHBIH OpPraHu3M Atom 3.1009m. [ 9.10%m.
MHUKpPOOPraHU3M DKoCHCTEMA 4.10° M. 10. 10"5m.
lajakTUKa Bcenennas 5.107 m. 11. 10°%m.
CouHie buocdepa 6. 1-10 m.

3. BBI6epI/ITC CAUHUIBI U3BMCPCHUA, yI[O6HLIe AJI1 OICHKH pa3sMEpOB 00BEKTOB.

Oo0beKT Ne EnnHuusbl u3mepenust
I"anakTuka 1. CanTHMET.
Jl1mHa cBETOBOM BOJIHBI 2. CeToBoii rox.
K 3. Merp.

JIeTKa 4. Hanomerp.
[Inanera 3emust 5. ActpoHOMUYECKasl €IUHULIA.
MHOTOKJIETOYHBIA OPTaHU3M 6. Kunomerp.
Conneunas cuctema 7. Muxpowmerp.

8. IMapcek.

4. YCTaHOBUTE COOTHOIIICHHE MCKAY HIUPOKO UCHOJB3YECMbIM JOCTUKCHHUEM HAYKH U TCXHUKH
U OCHOBHBIM ABJICHUEM, OTBETCTBCHHBIM 34 €I'0 ,HGI;'ICTBPIG.

Ne

SIBjIeHHe

1. JleiicTBHE MarHUTHOTO TIOJIs1 HA IIPOBOTHUK C TOKOM.
2. DIIeKTpOMarHuTHasl BOJHa.

3. YnbrpaduoneroBoe u3myueHUE.

4. )KuzHenesarenbHOCTh MUKPOOPTaHU3MOB.

5. DIIEKTpUUYECKHE ¥ KBAHTOBBIC SIBJICHUS.

6. TepMoiMHAMHUYECKUE SIBIICHUS.

7. DAeKTpOMarHuTHasE HHAYKIIHS.

JlocTH:KeHHEe HAYKH M TEXHUKH
CoTtoBas CBsI3b
DJIEKTPOABUTATEITH
AHTHOMOTHK

HcKyccTBEHHOE OCBEILICHUE
DIIeKTpUYECKHE PUOOPHI
DJIEKTPOHHAS TEXHUKA
darooporpadusi, peHTreH
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JIBUraTesb BHyTPEHHETO CTOpPaHMsI 8. Yrpyrue BonHbl ¢ yactotoi Boimie 20 k1.
YapTpa3ByKoBasi TMarHOCTHKA 9. DnekTpoMarHuTHOE U3ny4eHue |~1 Hm.
Jle3nHdekims «KBapleBOi) JIAMIION 10. DneKTpUYECKHil TOK.

5. YcTaHoBHTE COOTBETCTBHE MCXKAY dTallaMu Pa3BUTUA €CTCCTBO3HAHUA U UX XapaKTCPUCTUKAMM.

Oran Ne XapakTepucTuKa

Mudosnoruueckuii 1. Ha ocHoBe OmNBITHBIX (DAKTOB CTPOUTCS TUIOTE3a, CIIEA-
CTBHSI KOTOPOM MOATBEPKAAKOTCS IKCIIEPUMEHTOM.

Harypdunocodckuii 2. Ilo3Hanue HampaBiIeHO HA MOUCK UCTHHBI U3 UHTEpeca K Hew,
Ha TEOPETUUECKOE 00BsICHEHNE HAOII0JaeMbIX SIBJICHUI.

Penurunosueriit 3. Ilo3HaHMe OCYILIECTBISETCS C MOMOIIBIO JIOTUKH, BaXKHYIO
pOJIb UTPAET BEPA, OIIOPA HA ABTOPUTET.

Hayynsrii 4. Ilo3HaHMe HOCHUT SMIIMPUYECKHM XapaKTep, HalpaBICHO
Ha PEIICHNE NPUKIIAIHBIX, TPAKTHYECKHX 3a/1a4.

6. YCTaHOBHUTE COOTBETCTBHUE MCKIY 00BEKTAMHU MakKkpoO- 1 MCraMmupa U UX XUMHUCCKUM COCTaBOM.

O0bekT Ne | O0bekT Ne XuMHYECKHI COCTAB
2KuBble Opranu3msl Bcenennas 1. H, He...
3eMHas Kopa Atmocdepa 3emiu 2.0, Fe, Mg, Si, S, Ni, Ca, Al..

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

ITimanera 3emira ComHite

7. YCTaHOBUTE COOTBETCTBHUE MCKAY aCTPOHOMHUYCCKUM SBJICHUEM U €TO O0OBSICHEHHEM.

SIBJieHune Ne O0bsicHeHHEe

Ce30HHBIC H3MEHECHHUS KIUMaTa 1. MarauTHoe€ I0JI€ IJIaHEThI.

CMeHa JHS ¥ HOYU 2. O6pa3oBanue Ha 3emie TeHu OT JIyHBI.

®a3bl JIyHbI 3. HakJioH OcH TUTaHETHI K THIOCKOCTH OPOHTHL.
CeBepHOE CHSIHUE 4. Paznas crenens ocemieHHOCTH JIynsl ComHueM.
JIyHHOE 3aTMeHHE 5. BpanieHue riaHeTbl BOKPYT OCH.

ConHeYHOe 3aTMeHIe 6. Ilonaganue JIyHbl B TeHb 3€MJIH.

8. YcTraHOBHTE COOTBETCTBHE MEXKAY MAJCOHTOJOTHUECKUMH PAMHU U XapaKTEPHBIMH JUJISI HHUX
IIPU3HAKaMHU.

Ipa Ne IIpu3Hak

Karapxen 1. lomunupoBaHue AUHO3aBPOB.

IManeosoi 2. bnuskue Kk COBpeMEHHBIM U COBPEMEHHbBIE BU/Ibl PACTEHHUIA U KHUBOTHBIX.
IIporeposoi 3. OTcyTCTBHE )KU3HH Ha 3eMIie.

Kaitro3soii 4. TpeoGrananre OTHOKICTOYHBIX OPraHU3MOB, 3aPOXKICHAE MHOTOKJICTOUHBIX.
Me3zo3oii 5. 3apoxaeHre OJJHOKIETOUHBIX MUKPOOPTaHU3MOB.

Apxeii 6. [TosiBIeHre MHOTOOOPA3HOM KU3HU B BOJIC M HA CYIIIE.

9. YcTaHOBHTE COOTBETCTBUC MCXKY YUYCHBIMU U HAYYHBIMU JOCTUKCHUAMMU.

Yuenslii Ne Hay4Hoe nocTHKEHHE
P. Boins 1. OTkpbITHE MUKPOOPraHu3MoB. | 8. OCHOBaHHUE MATEOHTOJIOTUH, UAES
1. Mennenees 2. OTKpBITHE KUBOH KIICTKH. BIIMSHUS KaTacTpo() Ha SBOJIOLHIO.
A.M. ByTiepos 3. OTKpbITHE AOpa KIETKH. 9. UccnenoBaHue pacTUTEIBHON KIET-
I. MeHxens 4. bnuzkoe K COBpEMEHHOMY KH, KJIETO4YHasl TEOPHUSL.

MOHSATHE XUMHUYeckoro anemeH- | 10. [lepuoanueckas 3aBUCUMOCTh
K.-b. Jlamapk Ta. CBOMCTB XMMHUYECKUX IEMEHTOB OT
4. Jlapun 5. OCHOBBI CTPYKTYPHO# XH- UX 3apsIIOB SPa.
K. JIunnei MHH, CBOMCTBA BEILIECTB 3aBH- 11. DBomronIMOHHAS TEOPUS: U3MEHUH-
A. JleBeHryk CSIT OT PACHOJIOKEHUS UX aTO- BOCTb, HACJICJICTBEHHOCTD, €CTe-
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P. T'yk MOB B MOJIEKYJIaX. CTBEHHBIN OTOOP.

P. Bpoyn 6. 3aKOHBI HACJICIOBAHUS. 12. Knmaccnduxarus pacTeHUH 1 Ku-

K. KioBne 7. UccnenoBanre KUBOTHBIX BOTHBIX.

P. Llneiinen KIIETOK U TKaHeH, KIeTOYHAS 13. DBOMOLIMOHAAS TEOPHS: CTpEMIIe-
TEopHsL. HUE K COBEPIIEHCTBOBAHUIO, YITPaXK-

T. llpanH HEHHe, HaClIeJIOBaHuE.

10. BeiOepute, k Kakoil KATETOPUU OTHOCSITCSI IEPEUNUCIICHHBIE TIOHATHUS.

Karteropus Ne ITousiTust
DKCIEPUMEHT 1. JIuHMM MarHUTHOTO TIOJIAL.
SIBnenue 2. IlonyueHue 37€KTPOIHEPTUH Ha HIIEKTPOCTAHIUU.
Mozeinb 3. Uzyuenune 3aBucumoctd DJIC MHIYKUUU OT CKOPOCTU JBHKEHUS
Teopus MarHuTa OTHOCUTEIIbHO KaTYIIKH.
[puMeHeHne 4. DNeKTpOMarHuTHAsI HHIYKIIHS.
[puGop 5. Amnepmerp.
6. DIIEKTPOTMHAMHUKA.

Crnenaiite pUCyHKH, COOTBETCTBYIOIINE MPEUI0KEHHBIM Ha3BaHUSIM.

1. OnsiT dapasnes Mo AMEKTPOMArHUTHOW UH- | 2. MI3mepeHue cuibl Apxumena, 1eUCTBYIO-
JTYKIHH. 1iei Ha TeJo B BOJIE.

3. ITapuukoBbIi 3 deKT. 4. I'paden.

5. Crpoenne ConHua. 6. [luxn Hay4yHOro nosxHanus A. DWHINTEIHA.

3.3. Meroauueckre yka3zaHus 10 IPOBEICHUIO IPOLEAYPBI TEKYILEr0 KOHTPOJIS

l.
2.

9]

Texymuii KOHTPOJIb TPOBOAUTCS HA MPOTSHKEHUH BCETO CEMECTpa.
C6op, 00paboTKka M OLIEHMBAaHHUE PE3YJIbTATOB TEKYIIETO KOHTPOJIS MPOBOJISATCS IpenoaBa-
TeJeM, BeIyIUM JUCHUTLINHY.

. Hpeﬂ'bHBJIeHI/Ie PE3YJIbTAaTOB OLCHUBAHUA OCYLICCTBIISICTCA B TCUCHUC HCACIIU IOCIIC MTPOBC-

JI€HUS] KOHTPOJIBHOTO MEPOIIPUATHS.
Pe3ynbrarhl TEKYyIETO KOHTPOJIS YUUTHIBAIOTCS B PEUTUHIE 110 AUCLIUIUIMHE.

. Bce marepuaiibl, noigyyeHHbIe OT OOy4arOIUXCS B XOJ€ TEKYIIEro KOHTPOJsS (KOHTpOJIbHAsS

paboTa, JUKTaHT, TECT, OPraHU3allvs JIUCKYCCUH, KPYTJIOrO CTONA, MOKIald, pedepar, oT4eT
1o J1abopaTopHOi paboTe, OTUET MO MeJArOrHYECKON MPAKTUKE U T.I1.), TOJDKHBI XPAaHUTHCS B
TEYEHHUE TEKYILEro ceMecTpa Ha Kadeapax.

. C‘II/ITaTI), YTO IOJOXHUTCIIBHBIC PE3YyJbTaTbl TEKYIICTO KOHTPOJA CBUACTCILCTBYIOT 00

YCHENHOM Tporiecce (POPMHUPOBAHUS YKA3aHHBIX KOMIIETCHIIUH U WHIUKATOPOB TOCTHKEHUS
KOMITETCHIIMH (3TaroB (hOpMUPOBAHKS KOMITETESHIIUMN).

4. Cogep:xaHue OLEHOYHBIX CPEICTB MPOMEKYTOYHOM ATTECTAIUU H
KPUTEPUH UX OlleHMBAHUSA

4.1. IIpomexyTO4yHas aTTecTalUsl IPOBOJIUTCS B BUJE 3aUeTa.
4.2. ConeprkaHue OLEHOYHOTO cpecTBa. [IpoBepsieMble KOMIIETEHIMU U MHAWKATOPBI TOCTUXKE-
uusa komrerennmii: YK-1: UYK-1.1., UYK-1.2., UYK-1.3.

Ilpumepnvie 6onpocevl u 3a0anua K 3auemy. 3auem CTaBUTCS aBTOMATUYECKHU, €CIIM CPEIHUIN
0ayu1 cTyneHTa He MeHbIIe 3 U CTYJSHT MMEET TeTpaab C aKKypaTHBIMH COOCMBEHHOPYUHO
O0(QOPMIICHHBIMH KOHCTIEKTaMH BCEX JICKIMM, MPAKTUYECKUX 3aHATUI U 3aJaHUil 1Ji1 CaMOCTO-
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aTenbHOU paboThl. CTyIeHThI, HAOpaBIIKe HEJOCTATOYHOE KOJIHUYECTBO OAJIOB, MOJIKHBI HAIH-
caTh KOHTPOJIbHBIC pab0Thl. MakCUMaIbHOE KOJIMYECTBO OAIOB 32 OJJHY KOHTPOJBHYIO — 5. 3a-
OaHue: BBIYYUTb M MHUCBMEHHO PACKPBITh CYTh MEPEUYHCICHHBIX MOHATUH (IaTh OMpEeIeHUe,
cieNaTh aKKypaTHBIM PUCYHOK C TIOSCHEHUSIMHU, HaMMCaTh HE0OX0uMble (hOPMYIIbI).

KonTponbnas padora 1
1. EcrecTBeHHOHay4YHOE MBIIIJICHHUE.
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOH TEOPHUH.
OmnsiT @apagest Mo IEKTPOIH3Y.
Karoansle nyun.
OmnsiT Tommena-Crroapra.
WnTepdepents.
Pentrenosckue nyuu.
CocTaB pagroaKTHBHOTO H3ITyYeHHS.
9. ®otoaddexr.
10. Mogmens atoma Pesepdopaa.

NN WD

KonTponbsnas pabora 2
1. Tloctynats! bopa.
[TpuHIUO JOTIOTHUTEIBHOCTH.
[IpyHIUO NPUYUHHOCTH.
Hyxnonsr.
M3oromnsL.
SnepHas peakuusl.
Tumne! B3auMoIEHCTBHUS.
Knaccudukanms s3neMeHTapHbIX YacTHII.
9. JlentoHsl.
10.  Anpossl.

NN WD

KonTpoasnas padora 3
1. CsoiicTBa IpOCTPaHCTBA.
CaoiicTBa BpeMEHU.
EBkmmmoBa reomMeTpust.
HeeBximmosa reomerpus.
l'eoneHTpHYecKast cHCTEMa MHpA.
IenmonieHTprYecKas CHCTEMa MHpA.
[Ipunuun otHOcuTENBHOCTH ["anunes.
3aKoH clokeHus: ckopocTe ["anmmes.
9. T'paHHIBI NPIMEHUMOCTH KJIACCHYECKHX MPEICTABICHIH O IPOCTPAHCTBE M BPEMEHHU.
10. CyiecTBOBaHHE CBETOHOCHOTO 3(upa.

NN h WD

Kontposbnas pa6ora 4

1. OmsiT MaiikenbscoHa.
Teopust OTHOCUTENBHOCTH.
CneunanbHasi TEOpHs OTHOCHTEIIBHOCTH.
OO1mas TeopHsi OTHOCHTEIBHOCTH.
Ioctynarsr CTO: mocTynaT OTHOCUTEIBHOCTH.
IMoctynater CTO: mocTynaT HHBAPHAHTHOCTH CKOPOCTH CBETA.
PensTuBHCTCKOE 3aMEUICHHE BPEMEHH.
PensTHBHCTCKOE COKpAIIEHUE PA3MEPOB.

9. TIpeobpazoBanus JlopeHa.
10. DOxcnepumenTansHoe noaTBepkaeHne CTO.

Sl AR i

Kontpouasnas pa6ora 5
lennoneHTpHYeckas cucremMa MHpa.
3axoH cioxkeHus ckopocreil ["amunes.
3axoHsl HeroTOHA.

3akoH BceMHpHOro TAroTeHus.
BpoyHoBcKkoe nBHXEHHE.
[Tnanerapuas mozens atoma Pesepdopaa.
WnTepdepentust n audpakus cBETa.
OIeKTpOoH.

Hyxnonsl.

CocTaB pagroaKTHBHOTO H3ITyYCHHS.

PO U AW~

—_—
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Bonpocul k 3auemy

1. Cmanognenue ecmecmeeHHOHAYYHOU KAPMUHbL MUpA.
1.1. Hayunoe nozunanue signenuti npupoosl. Cmanosienue HayuyHo20 ecmecmeosHaHus.

Hayunoe nozuanue signenuti npupoobi.

1) Mctopust OTKpBITHS U UCCIEIOBAaHUS MAarHUTOB U MAarHUTHOTO TOJIS.

2) CoBpeMeHHbIE TPECTABICHNS O MATHUTHOM TI0JI€ M €T0 POJIU B JKU3HU Ha 3eMJie.
3) MaruuTHOE 10JIe 1 COBPEMEHHBIE TEXHOJIOTHU.

Cmanognenue Hay4Ho20 ecmecmeo3HaAHUsL.
1) 3apoxxnenue Hayunbix 3HaHui (IV-II TeICc. 10 H.3.).
2) HauanpHblii 3Tan pa3BuTus antuuHou Hayku (I Teic. 10 H.3.).
3) EctecTBO3HaHuEe ApHUCTOTES.
4) EcrectBo3nanue B III-I B 10 H.3. (31IMHCKUN TIEPUON).
5) EcrectBo3znanme B [-1I B 10 H.3. (TpeKO-pUMCKUI IEPHOT).
1.2. Ecmecmeosuanue 6 Cpeonue eéexa u Hosoe epems. Dxcnepumenmanvuoe ecmecmeo3HaHue.
1) Penurno3uslii aTan pa3Butus ectecTBo3HaHMsI. CXOJIaCTUUECKUI THUIT MBILLUICHHUS.
2) IlpeanocsulKK 1 0COOEHHOCTH Pa3BUTHsI HAYKH CpelHeBEeKOBOro Bocroka.
3) EcrectBo3Hanue snoxu Bo3poxnenus. Hayunas pesomonust Konepauxa.
4) Bopnba 3a renuorieHTpuUeckyto cucremy mupa. k. bpyno, 1. Kennep.
5) Pa3BuTie TeXHUKY B IIEPHOJ] CPEAHEBEKOBbS — PEATIOCHUTKA SKCIIEPUMEHTATIEHOIO €CTECTBO3HAHKSL.
6) Metononorus I'. [anunes.
7) EctrectBennonayunsie ucciaenaoanus 1. Herotona.
8) Baxxneiue OTKphITHA eCTECTBO3HAHM 16-18 BEKOB.
1.3. Ecmecmeosnanue 18-19 eexos.
1) OtkpeiTue noneBoil ¢opmbl Matepun. Hakomnenue ¢gakToB B 00JacTd 3JIEKTpUYECTBA U
marHetusma. Y. ['mnebept, O. ['epuxe u ap. 3axon 1. Kynona.
2) Teopust 31eKTPOMArHUTHOTO nouisd. MaKkThl O B3aUMOCBSA3M AJIEKTPUUECTBA U MarHeTH3Ma,
nonyuenHsle Jl. Aparo, I'.-X. Opcrenom, A.-M. AmniepoM. Pabotet M. @apanes, Teopust
JIx. MakcBeia.
3) CraHoBiIeHHE KJIacCHMYECKON TepMOJIMHAMUKU. Barmsapl Ha mpupoay temna oT JpeBHei
I'pennn no P. Maiiepa u Jlx. [xxoyns.
4) 3aKOH COXpaHEHUsI SHEPTUH, TETUIOBbIE MAIIIHHBI.
2. Coepemennvie npedcmagieHus 0 MUKpomupe.
2.1. Ecmecmeennbie HayKu 6 JHCU3HU COBpeMeHH020 obwecmea. Pazsumue amomucmuye-
CKUX npeocmasienull.

Ecmecmeennvie nayxu 6 scusnu cogpemennoz2o obujecmaa.

1) EcrecTBeHHbIE, TEXHUUYECKHE, TYMAHUTAPHBIE HAYKH.

2) EauHcTBO MHpa IPUPOIBL.

3) UnTerpanus Hayk.

4) EcTecTBEeHHOHAaYy4YHOE MBIILICHUE.

5) Hayunblii MeTO/ MO3HAHUS.

6) Ponb ecTeCTBEHHOHAYYHBIX JOCTH)KEHUN B UCTOPUHM M KOHKPETHOW U3HU YETOBEKa.
7) [IpeameT ecTecTBO3HAHUSA.

Pazeumue amomucmuueckux npeocmaegnieHui.
1) 3apoxeHre aTOMUCTUYECKUX NPEACTAaBICHUN B aHTUYHOM HayKe.
2) Atomuctruka B HoBom BpemeHu.
3) Pa3BuTHe aTOMUCTHYECKHX MPEICTaBIECHUI B COBPEMEHHOM HayKe.
4) [Ipsimoe moATBEPKICHUE UIEW aTOMU3MA.
5) MouekyapHO-KUHETHYECKAst TEOPHSL.
2.2. Cmpoenue amoma.
1) UccnenoBanue siBIEHUS JIEKTPOIIU3A.
2) Karoanble yun.
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3) DnexTpoHHas TEOPHs METAJLIOB.

4) Teopuu CBETOBBIX SBJICHUH.

5) PenTreHoBckue nyqu.

6) OTKpBITHE PATUOAKTUBHOCTH.

7) IlnanerapHast MOAEIb aTOMA.

8) IIpoTrBOpeuns rIaHeTapHOU (SACPHOM) MOJIEIH.

9) Atom Pezepdopna-bopa.

10) ITpuHIIMT COOTBETCTBUS.

11) BonHoBbI€ CBOMCTBA BEIIECTBA.

12) Ta6bnuua J.11. Menneneesa.

13) IIpuHIMO AOMIOTHUTEIBHOCTH.
2.3. Cmpoenue amomHo2o a0pa.

1) Hyknonsl. Dueprus cBsa3u sapa. Jedexr macc.

2) Henenwue siaep.

3) Heynpasnisiemast siiepHasi LIeTIHasl peaKusl.

4) Ypasnsemas siepHas LeMHask peaKiysl.

5) PannoakTuBHOE U3ITyUYEHUE.

6) TepMosiiepHBIii CUHTES.

7) Bnusinue painoakTUBHBIX U3Ty4€HUH Ha OMOJIOTHYECKUE CHCTEMBI.
2.4. DnemenmapHvle uacmuybwi.

1) Tunel B3auMO€HCTBHUS.

2) YacTuupl 1 aHTHYACTHUIIBL.

3) Kinaccuduxanus sneMeHTapHbIX YaCTHIL.

4) CtangapTHast MOJICTIb.

5) JIBukeHue 1 B3aMMOICHCTBHE JIEMEHTAPHBIX YAaCTHII.

6) bosbmoit Anponnsiii Konnaiiaep.
3. Cospemennnvle npedcmaesieHus 0 MaKkpo- u mezamupe.
3.1. Knaccuueckue npedcmasnenus 0 npocmpancmee u 6pemeHu.

1) O6bIAeHHOE TOHMMaHUE MPOCTPAHCTBA U BPEMEHHU.

2) Tononoruyeckue U METPUIECKUE XaPAKTEPUCTUKU ITPOCTPAHCTBA U BPEMEHH.

3) Ucropust npencTaBieHnuid 0 MPOCTPAHCTBE.

4) EBkiuoBa reoMeTpusl.

5) HeeBknumoBa reoMeTpus.

6) Knaccuueckue npecTaBieHus O IPOCTPAHCTBE U BPEMEHHU.

7) I'paHu1Ibl TPUMEHUMOCTH KJIACCUYECKUX MPEICTABICHUI; MpobieMa rdupa.

8) I[IpuHuun oTHOCUTENBHOCTH ["auies u Teopust SJIEKTPOAMHAMUKN MakcBea.
3.2. CneyuanvHas meopusi OMHOCUMENbHOCHU.

1) IMpennocsuiku noctpoenus: CTO.

2) IMocrynater CTO.

3) OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH.

4) PensITUBUCTCKOE 3aMEJIEHUE BPEMEHH.

5) OTHOCUTENBHOCTH MPOCTPAHCTBEHHBIX PACCTOSIHHUH.

6) IIpocTpaHCcTBEHHO-BpEMEHHOW HHTEPBAI.

7) IIpeo6pazoBanus Jlopenua.

8) Ontuueckuii 3pdext Homnepa.

9) DeKTpOMarHuTHOE TIOJIC.

10) DxcnepuMeHTalIbHOE 000CHOBAHUE PEISTUBUCTCKOTO 3aME/IJICHUS BPEMEHHU.
3.3. Obwas meopus OMHOCUMENbHOCU.

1) 3akons! Kemnnepa.

2) 3axoH BcemupHOro TAroTeHus.

3) UnepTHas u rpaBUTAllMOHHAs MaCCBhI.

4) [IpuHIMI SKBUBAJIEHTHOCTH.

5) I'paBuTaninoHHOE MOJIE.
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6) [lonsarue 06 OTO.

7) Ipoctpancteo B OTO.

8) CnenctBusa OTO.
4. Buonozuueckan kapmuna mupa. Xumuueckue KOHYenyuu.
4.1. Ku3znb. D60110YUOHHASL MEOPUSL.

Kusnb.

1) Otnudme )KUBOTO OT HEXKUBOTO. BelecTBeHHass OCHOBA KU3HM.

2) Konueniuu BO3SHUKHOBEHHUS )KU3HHU Ha 3eMJI€.

3) Havano >xu3nu Ha 3emiie. YcnoBusi Ha 3emiie Mpy BOZHUKHOBEHHH *M3HU. Teopust AWM. Onapu-
Ha.

4) CTpoeHne 1 Pa3HOBHIHOCTH KJIETOK, UCTOPHUS CO3/IaHUS KIETOYHOW TEOPHH.

D600y UOHHASL Meopusl.
1) Cranosnenue uaeii ssomonnu (K. Jlunneit, XK.-b. Jlamapk, XK. Broddon).
2) OpomtonmonHas Teopus Y. JlapBuna.
3) 'enetuka. 3akoHsl HacnegoBaHus ['. Mennens.
4) [TaneoHTOIIOTUYECKUE IPbI SBOTIOIIH.
4.2. Buocghepa, noocghepa u yusunuzayus. Camoopeanuzayus u cuHepeemuxa.
1) Pa3zButue skocucteMm, UX 0OCOOCHHOCTH W UEPAPXHSI.
2) 3aKOHBI 3KOJIOTUH, IPUMEPHI IPOSBICHHUS.
3) buocdepa: rpanunsl 6uochepsl, yuenue B.1. Bepnaackoro.
4) Hoocdepa: yuenue B.W. Bepuaackoro.
5) IlonaTusa caMoOpraHu3alyy U CHHEPI€THUKH.
4.3. Xumuueckue KOHYenyuu: 380110UUs XUMUU, cogpemenHas xumus. Ecmecmeennonayunvle ac-
neKmbl IKOJI02UU.

Xumuueckue Konyenyuu: 360110YUs XUMUU, COBPEMEHHASL XUMUSL.

1) DBoIONMSI XUMUYECKUX 3HAHUH.

2) CoBpemennblii cunTtes. Karanus.

3) Xumudeckuii coctaB 000J04YeK 3eMITH.

4) [IpupoaHbIe 3aNachl CHIPhS: HEOPTAHUIECKOE, OPTaHUIECKOE CBhIPBE.
5) CoBpeMeHHbIE U MEPCIIEKTUBHBIC MaTepUaIbl.

Ecmecmeennonayunvle acnexmol 3K0102UlU.
1) 'moGanbHbIe KaTaCTPODBI U BOJIOLIHS.
2) Knnumat mpomuuioro, HaCTOSIIETO U Oy IyIIEero.
3) IMapuukoBerit 3 dext. Kucnorasie ocagkn. O30HOBBIE ABIPHIL.
4) [IpoGnembl 2HEProcOEpeKEHHUS.
5. Acmpoghuzuuecxkan kapmuna mupa.
5.1. Bcenennas.
1) 'unotesa bosnbinoro B3psiBa (XpOHOIOTHS).
2) O6ocHoBaHue ruNoTe3bl bonbiIoro B3psiBa: 3aKoH D. Xab0ma, pelNUKTOBOE U3ITyUCHHE.
3) IlpoucxoxneHne XUMUYECKUX 3JIEMEHTOB BO BceneHHoil.
4) CtpykTypa Meramupa.
5.2. Conneynas cucmema. 36e30bi.

Conneunas cucmema.

1) CoBpemeHHbIE MPEACTaBICHUS O MPOUCXOKACHUH COTHEUHON CUCTEMBI.
2) ConHue.

3) [1naneTsl 3eMHOM TPYMIIHL.

4) IInaHeTsI-TUraHTHI.

5) Mansie Tena CoTHEYHON CUCTEMBI.

38e30uL.
1) Pa3meps! 1 macca 3Be3 1.
2) Paccrostnue 10 3Be31.
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3) Poxxnienue 3Be3 .

4) XuMUYEeCKUN COCTaB 3BE3/I.

5) DHeprusi 3Be3/I.

6) DTanbl HBOJIIOLMHY 3BE3]] pa3IUYHON MacChl.

7) DBONIOIMA XUMUYECKUX IEMEHTOB BO BCelleHHOM 1 KU3Hb 3BE31.

Ilpakmuueckoe 3a0anue: NOATOTOBUTH IPE3CHTALMIO IO OJHOMY U3 BOIIPOCOB, PaCCMOTpPEH-
HBIX Ha MPAKTUYECKUX 3aHATHUSIX, coAeprKallyto He MeHee 10 nH(OpMaTUBHBIX CIaiI0B.

4.3. Kputepuu olieHUBaHUS
3aueT BBICTABISETCS MO pe3yibTaTaMm pedTuHra. Ecnu oOyuaromuiicss HaOpajl HEI0CTaTOYHOE
KOJINYECTBO 0aJlIOB, TO OH CHAeT 3ayer.

[Ikajna oneHMBaHuA JIF 3a4eTa

YpoBHu % ocBo-
O0CBOEHMSI MH- AxkanemMmu- eHUA

AUKATOPOB OcHOBHbBIE PU3HAKHU BbIJ1eJIEHUSI YPOBHA yeckast | (pedTuH-
AOCTUKEHUS OlleHKA ropast

KOMIIETEHIIM I OIIEHKA)
CdhopmupoBan | CTyeHT MoKa3al JOCTATOYHO TMPOYHBIC 3HAHUS | 3auTEHO 50-100

OCHOBHBIX TIOJIOKE€HUIN y4eOHOM JUCIMILTUHBL,
YMEHHE CAaMOCTOSATEIbHO peIlaTh KOHKPETHBIE
NpakTUYeCKHUe 3a7a4yM, MPeSyCMOTpPEHHbIE pabo-
Yel MpOrpaMMoil, OPUEHTHPOBATHCA B PEKOMEH-
JIOBAaHHOM CIIPaBOYHOMW JIUTEpaType, yMeeT IIpa-
BUJIBHO OLICHHUTb MOJYUYEHHbIE PE3YJIbTATHI.

He copmupo- | IIpu oTBeTe BBIBIIIMCH CylleCTBeHHBIE npoOesbl B | He 3aute- | Menee 50

BaH 3HAHUSX OCHOBHBIX IOJIOXKEHUM y4eOHOM IucLu- HO
IUIMHBI, HEYMEHHUE C MOMOIIbIO MIPEIoIaBaTeNs Mo-
JYYUTh TPABWJIBHOE DPEIICHHE KOHKPETHOW IpaK-
TUYECKOH 3a/1auM U3 4YKclia MPEeayCMOTPEHHBIX pa-
0oueit mporpaMMon y4eOHOM JTUCITUTLIAHEL.

4.4. Meronnueckue yka3zaHus 10 IPOBEACHUIO IPOLEAYPbl IPOMEXKYTOUHOM aTTeCTalluU

1.

Cpoku mpoBelieHHs NPOLEAYpbl OIIEHMBAaHUS: Ha IMOCJIEAHEM 3aHATHM 1o mpeamery. Ecam
oOyyJarouuics mo pe3yJibTaraM PEUTHUHTOBON CHCTEMBbl HE HAOHMpaeT HYKHOE KOJUYECTBO
0aJyIoB, TO CIAAET 3aUeT COTJIACHO TPEOOBAHUSIM.

. Coop, 00paboTka 1 OIICHUBAHUE PE3YyJIbTATOB MPOMEKYTOUYHOM aTTeCTAllUU TPOBOIUTCS Tpe-

noJiaBaTesieM, BeIyIUM JUCIUILIHHY.

. HpeII’BFIB.HeHI/Ie PE3YJIbTATOB OLICHUBAHHUA OCYIICCTBIACTCA: 10 OKOHYaHHUU OTBCTA CTYJACHTA U

(1)I/IKCI/IpyCTC$I B 3a4CTHON KHMKKE B BKSaMeHaHHOHHOﬁ BCIOMOCTH.

. HpI/I HaJIM4YUHM IIHNCBMCHHBIX OTBCTOB 06yqa}01111/1xc;1, IIOJIYUYCHHBIX B XO04€ 3K3aMeHaIII/IOHHOI71

CECCHU, MATCPHAJIbI XPAHATCA B TCUCHHUC MECsALa ITOCJIC 3aBCPUICHUA CCCCHUU HAa Ka(bez[pax.

. Ilop10K BBINOJHEHUS U 3alllUThl KypcoBOi paboThl periaameHTHpoBaH «llonoxeHuem o Kyp-

coBoii pabore ®PI'bOY BO «I'nma3zoBckuii rocyJapCTBEHHBIN NEAarorn4eckuii MHCTUTYT UMe-
Hu B.I'. Koponenko».

. C‘{I/ITaTB, YTO IHOJOXKHUTCIIbHBIC PE3YJILTATHI IIPOMEIKYTOUYHOI'O KOHTPOJIA CBUACTCIBLCTBYIOT 00

YCHEIIHOM TIporiecce (POPMHUPOBAHUS YKA3aHHBIX KOMITIETCHIIUH U WHIUKATOPOB JTOCTHKEHUS
KOMITETCHIIMH (3TaroB (hOPMUPOBAHKSI KOMITETSHIIUH).

5. Coaep:xkaHue OEHOYHBIX CPEICTB JIsl MPOBEPKHU C(POPMHUPOBAHHOCTH
KOMIIETEeHIIUI M HMHAUKATOPOB JIOCTHKEHHSA KOMIIeTeHIH
(MOCTUTOTOBBIIf KOHTPOJIb) M KPUTEPHUHU UX ONIEHUBAHUS
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3aganus A1 NPOBEPKH KOMIIETEHUHH M MHAMKATOPOB N0CTH:KeHUs KommereHuuu: YK-1:
NYK-1.1.,, UYK-1.2., UYK-1.3.

Kox komrierenrimu | YK-1

®opMynupoBKa CrniocoOeH OCyIIeCTBNIATh MOUCK, KPUTHUECKUI aHAIU3 UM CUHTE3 HH-

KOMIIETCHIINH dbopmanuu, NPUMEHATh CUCTEMHBIN MOAXOJ Ul PEIICHUS MOCTaBJIECH-
HBIX 3a/1a4

WNupukarop NVYK-1.1. leMoHCTpHpYyeT 3HaHUE OCOOEHHOCTE CUCTEMHOI0 U KPHUTH-

JIOCTH>KECHUS YECKOr0 MBIIIUIEHUS, apIyMEHTUPOBAHHO (POpMUpYET COOCTBEHHOE Cy-

KOMIIETCHIIUU JKJIEHHE U OLIEHKY MH(OpMaIMu, MpUHUMaeT 000CHOBAaHHOE PEIICHHE.

NYK-1.2. [Ipumenser norudeckue (HOpMbI U MPOIEAYPHI, CITIOCOOCH K
pedIIeKCHH TI0 TTOBOY COOCTBEHHOW M WYKOW MBICIIUTEIIHLHON JIEATEh-
HOCTH.

NVYK-1.3. AHaii3upyer UCTOYHUKH WH(OPMAIIUHU C IIEJIbIO BBISBICHUS
WX MPOTUBOPEUMM U TTOUCKA TOCTOBEPHBIX CYXKIACHUM.

Bpewms BeinonHeHust 3ajanuii: He Oosee 30 MUHYT

1. Hukonaii Konepuuk npemaioxui Moaeiab COHEUHONW CUCTEMBI, KOTOpash Ha3bIBACTCS:
a) TeOLIeHTPUYEeCKas;
0) TeIMOIeHTPHYECKas;
B) @aHTPOMOLIEHTPUYECKas;
T') TaJlakKTUYeCKasl.
2. KBaHTOM cBeTa SIBIsIETCS:
a) DJIEKTPOH;
0) anpow;
B) (OTOH;
I') JENTOH.
3. I[locTynatel cnenuaibHON TEOPUH OTHOCUTEILHOCTH CPOPMYITHUPOBAI:
a) M. ®apanei;
0) . ['ammeit;
B) 1. HbtoTOH;
r) A. DUHIITEHH.
4. KoHnenmus, B COOTBETCTBUU C KOTOPOH XKU3Hb Ha 3eMiie 3apoJuiiach Olaroaaps 3aHECEHUIO
U3 KOCMOCA, Ha3bIBACTCS:
a) TEOpHsl TTAaHCIIEPMUU;
0) Teopusi CaMOIIPOU3BOIBLHOTO 3aPOKICHUS;
B) TeOpHs OMOXUMUYIECKOU IBOITIOIIHH;
I') KpealuoHU3M.
5. Hanbonpuryro yacTh BeliecTBa BO BeeeHHON COCTaBMSIOT ABa SJIEMEHTA:
a) KPEMHUH U YIJIEpOJ;
0) yriaepoa u BOAOPOJ;
B) KUCJIOPOJI ¥ TeJIHiA;
') BOJIOPOJ U TENUH.
6. YcTaHOBUTE COOTBETCTBHE MEXKIY KapTUHAMHU MHUPA U 3aKOHAMU, TPUHITUIIAMU:

1 | Mexannueckas a) | ITpunamnun HeonpeneneHHoctH ['elizenOepra
2 | DnekTpoauHaMuYecKast 0) | 3akoH BceMupHOTO TArOTEHHS
3 | PenatuBucTckas B) | 3aKOH 2JIEKTPOMAarHUTHOW HHAYKITUH
4 | KBaHTOBO-CTaTHUCTHUYECKAs r) | [locTynatel crienaabHON TEOPUH OTHOCUTEILHOCTH
7. YCcTaHOBUTE COOTBETCTBUE MEXKAY YUEHBIMU U HAYUYHBIMH TIOCTHKCHUSIMH:
1 | JI.W. Menneneen a) | 3aKoHBI HACICOBAHHUS
I'. Mennens 0) | [lepuonuyeckast 3aBUCUMOCTh CBOMCTB XUMHUYECKUX IJICMEHTOB
OT 3apsJIOB siApa
3 | Y. lapBuH B) | Kimaccudukanms pacteHuid U AKUBOTHBIX
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4 | K. JIluanei r) | DOBOJIIOIMOHHAS TEOPHS: U3MEHYMBOCTH, HACIIEICTBEHHOCTb,
€CTECTBEHHBIH 0TOOD

8. Ilpakxmuueckoe 3adanue. JI1s1 KaXXI0TO PUCYHKA BbIOEpUTE MPaBUIIbHOE Ha3BaHHUE. YKaKUTE
HOMEp PUCYHKA B CTPOKE C MOAXOASIINM K HEMY Ha3BaHHEM.

)

b

Ha3zBanue Homep pucynka
OnpIT 110 HAOTIOJESHUIO 3JICKTPOMArHUTHON MHAYKITUN
Mopgens atoma Pesepdopaa

[y Hay9HOTO IMO3HAHUS

['pacden

[TapHuKOBEI 3 dheKT

HeoaHopoIHOCTh pagHOaKTHBHOTO U3IYUYSHHUS
Monekyna JIHK

Jlenenue aTOMHOTO sipa

Kirou k Tecty:

Homep 1 2 3 4 5 6 7
BOMpoOCca
1-6 | 1-0
Howmep 6 2-B | 2-a
B r a r
MPaBUILHOTO OTBETA 3-r | 3-r
4-a | 4-8

Kitou k mpakTuyeckoMy 3aaHuio (PELIeHHI0 TPAKTUYECKOH 3a/1a4Ht):

Ha3zBanue Howmep pucyHka
OnbIT 10 HAOIIOECHUIO YJISKTPOMArHUTHOW MHTYKIIHH
Mogens aroma Pesepdopaa

[lyk;1 HAyYHOT'0 MO3HAHUS

I'paden

[TapHukoBbIH 3 PeKT

AIN[ON|— |
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HeoaHopogHOCTh paJHOaKTHBHOIO U3IYUCHUS 8
Monekyna JIHK
Jlenenre aTOMHOTrO si/ipa 7

(O8]

Kpurepuu onenuBanus:
Kaxxpiii nHANKATOP TOCTHKEHUS KOMIETEHIIMH olleHnBaeTcs B 10 6ansos:
e TecroBoe 3amanue onenuBaercs B 10 6ayioB (0TBET Ha Bonpoc Tecta cTouT 0 umm 2 6aia);
. 3agaHI/I;1 Ha COOTBETCTBHE oricHUBatoTC B 10 6aywtoB (kaxkaoe oreHnBaetcs 0-5 6asioB)
5 6aJIOB — MOJTHOCTHIO MIPABWIIBHO HAWMIEHHBIE COOTBETCTBUS;
4 Oanna — TpU MPaBUIIbHBIX COOTBETCTBUS;
3 Gayia — Ba MPaBUIIBLHBIX COOTBETCTBHS,
2 Gana — OJIHO MPaBUIBHO COOTBETCTBHUE;
1 Gamm — OTCYTCTBUE MPABUIBHBIX COOTBETCTBHIA,
0 GanoB — HE MPUCTYIIAJ K BBIMOJIHEHUIO 3a/1aHUs;
e Kaxoe npakTuieckoe 3ajanue orenrnBaercs B 10 6amios:
" 10 6amioB — CTY/CHT NPABUIBHO BBIIOIHUI MPENOKEHHBIC 3a/[aHNS HA OCHOBE
M3yYEHHOU TEOPHUH, METOA0B, IPUEMOB, TEXHOJIOTHIA;
8 0assIoB — CTYJIEHT CIIOCOOEH MPUMEHSTH MOJyYEHHbIE TEOPETUUECKUE 3HAHUS B
MPaKTUYECKON JCSITENbHOCTH, PEIIaTh TUMUYHBIC 33/]Ja4 HA OCHOBE BOCIIPOM3BE-
JIEHUS] CTAaHAAPTHBIX AJITOPUTMOB, MIPU BBHIMOJIHEHUU 3aJaHMI JOIMyCKaeT He3Ha-
YUTEIbHBIC OIITUOKH;
6 0aJyuI0B — IPH BBITTOTHEHUH 3aJIaHUs JOMYIIEHBI TpyObIe OIMNOKH;
0 6ayIIOB — CTYZICHT HE BBITOTHIII 3aJaHHE.
OrneHka 3aBUCUT OT MPOLIEHTA BBIMOJIHEHUS BCEX 3aJaHUM.

IIxana oneHuBaHus CGOPMUPOBAHHOCTH KOMIIETEHIIMH U HHANKATOPOB
AOCTH/KEHHUS] KOMIIETCeHIIUH

YpoBHun %
OCBOCHMSI MH/IM- AxaaeMHu- | BBINOJ-
katopa (oB) 10- | OcHOBHbIE IPU3HAKHU BblAeeHUS] YPOBHS yeckasi HeHUsA

CTHKeHMI KomIie- OLICHKA BCeX 3a-
TeHIMI JNaHUH
[loBpiieHHBI | Brimrouaer HmkecTosmmid ypoBeHb. YMeHue |  OTiIHYHO 90-100
(BBICOKHMIA) CaMOCTOSITENIbHO MPUHHUMATh pELIEHHe, pe-

ate npolieMy/3agady TEOPEeTUYEeCKOro WiH
NPUKJIQJHOTO XapaKTepa Ha OCHOBE M3y4eH-
HBIX METO/IOB, IPHEMOB, TEXHOJIOTUIA.

bazoBblii Bxirouaer HIDKECTOSIIU I ypoBEHb. | Xopouo 70-89
CrniocobHOCTh  cOOMpaTh, CHUCTEMATH3UPO-
BaTh, aHAJU3UPOBATh M I'PAMOTHO HCHOJIb-
30BaTh MH(OPMALHUIO M3 CAMOCTOSTEIHHO
HallIeHHBIX TEOPETUYECKMX HCTOUYHUKOB U
WUIOCTPUPOBaTh UMM TEOPETUYECKUE I10-
JIO)KEHUS WIK OOOCHOBBIBAaTh IMPAKTUKY

MIPUMEHEHHSI.
VY nosnerBopurenb- | M3oxkeHne B mpenenax 3ajaad Kypca Teope- | Y I0BJIETBO- 50-69
HBIN TUYECKOTO M TNPAKTUYECKOTO KOHTPOJIUPY- | PHUTEIBHO
€MOro MaTepuara.
HenocraTounslii | OTCyTCTBHE NPU3HAKOB yAOBIeTBOpuTenb- | Heynoene- | menee 50
HOT'O YPOBHSI. TBOPUTEIIBLHO

CunTaTh, YTO MOJIOKUTENIBHBIE PE3YJIbTAThl MOCTUTOTOBOIO KOHTPOJS CBHIETENBCTBYIOT 00
yCHELHOM Tmpolecce (HOpMHUpPOBaHHS KOMIETEHUMH (i) W WHAMKATOpa (OB) IOCTHKEHUS
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KoMreTeHuu (uif) (3tana popmMupoBaHus KomrneTreHun). Ecinu o0ydaromuiicss moay4yu OmeH-
Ky «HCYJIOBJICTBOPHTEIHHO», TO CYUTATh KOMIICTCHIINIO HE CPOPMUPOBAHHOM HA JJAHHOM JTarie.
[Ipu mony4eHnH OIEHOK «YIOBIETBOPUTEIHHO», «XOPOIIO» UIU «OTIUYHO» CUUTATh, YTO MPO-
BepsieMasi KOMIIETCHITNs c()OPMHUPOBAaHA Ha JIOCTATOYHOM yPOBHE.

Memoouueckue ykazanus 01 nNpo8epKU 0OCMAMOYHbIX 3HAHUL

1. Cpoku mpoBeeHus MPOLEAyPhI OLCHUBAHUS: TI0 TpauKy AeKaHaTa.

2. Coop, 00paboTKa M OIICHWBAHUE PE3YJIHTATOB MOCTUTOrOBOTO KOHTPOJISI IPOBOAUTCS IPETIO-
JlaBaTesieM 10 PacIoOPsKEHUIO JeKaHaTa.

3. IlpexbsiBneHne pe3yIbTaTOB OICHUBAHUS OCYIIECTBIISCTCS B TEUYCHHE HENEIH IOCIE TPOBE-
ACHUA KOHTPOJIbBHOT'O MCPOIIPUATHA, Oq)OpMJ'IHGTCSI B BUAC OTUYCTA U XPAHUTCHA B ACKAHATC B
TEUEHHUE BCETO CPOKa 00yUEHHUsT 00yUaromerocs.
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