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INOSICHUTEJ/ILHAS 3AIIUCKA

Pabouas nporpamma kypca «®u3ukay cocrasiena na OCHOBE:

1. @3 «O6 o6pazoBamuu B PoccHiickoit Oeneparmu» ot 29.12.2012r. No 273-03

2. Ilpukasa MunucTepcTBa o0pasoBanus u Hayku PO «06 YTBEPXACHHUH  (heaepanbHOro
TOCYIapCTBEHHOTO 06Pa30BaTEILHOTO CTaHJiapTa cpeaHero odmero obpaszosanus» ot 17.05.2012 No 413

(c u3vMeHeHusIMH, BHeCeHHBIME [IprKasom Munncrepcrsa 06pazoBanus u Hayku Poccuiickoii ®eneparuu
or 31.12.2015 . Ne 1578, ot 29.06.2017 . Ne 613);

3. VuebHoro mana MOV «I[O Ne2» r. ScHoropcka
Uzyuenne pusuku B 10-11 knaccax HAalIpaBJICHO Ha JOCTHXKEHHUE CIIEAYIOIUX IeJIeii:
J OCBOCHHC 3HaHMH O (yHIaMEHTATBHBIX (PH3HYECKUX 3aKOHAX M IIPUHITKIIAX, JIEXKAIIUX BOCHOBE
COBPEMEHHOM (DU3MYECKOM KapTHHBI MHpa; HauboJIee BaXKHBIX OTKPBITHSX B 06IACTH bu3uKH, OKa3aBIIHX
OIPEACIIAIOIIee BIUSHUE HA Pa3BUTHE TEXHUKH U TEXHOIOTHH; METONAX Hay4YHOT'O IIO3HAHUS [TPUPOJIEL,
® NPHMEHATH II0JyYEHHbIC 3HAHHS 110 DUBHKE JUTS 00BICHEHHS pa3sHO0Opa3HBIX
(usndeckux ABIEHMI U CBOMCTR BEIICCTB; MPAKTHYECKOT0 HCII0JIb30BAHMS YHU3HYECKUX3HAHMIA;
¢ DAasBUTHC [I03HABATEbHBIX HHTEPECOB, HHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHB Iporecce
IIPHOOPETEHNS 3HAHMI U yMEHHUI 10 (H3UKE C HCTIOIb30BAHEEM Pa3IMYHBIX HCTOYHHKOB HH(OPMALHH,
B TOM HHCJC CPEACTB COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHONOTHIA; bopmupoBanue ymeHmit
OLCHHBATE IOCTOBEPHOCTH €CTECTBEHHOHAYYHOM HH(OPMAIHH;
® BOCIHUTaHHUE Y6C)KI[6HHOCTI/I B BO3MOXHOCTH IIO3HAHHUA 3aKOHOB IIPUPOABI; HUCIIOJIb30BAHUSA
AOCTHXEHHH (QU3MKM Ha OIaro pasBUTHS 4YelOBEYeCKOd LIUBUIIH3ALUN; HEOOXOIUMOCTH
COTPYAHHIECTBA B IPOLIECCE COBMECTHOTO BBINOIHEHHS 3a/1ay,
YBaHUTEJILHOTO OTHOIIEHHS K MHEHHIO ONNOHEHTA MPH 06CYKICHHHU Ipo0JIEM eCTeCTBEHHOHAYYHOTO
COZIEPXKaHUS; TOTOBHOCTH K MOPAIBHO-3THYECKOH OIEHKE MCIIOIb30BAHMS HAYYHBIX JTOCTH)KECHHI,
yBCTBa OTBETCTBEHHOCTH 32 3aIUTY OKPYKAIOIIEH CpembL;
® HCMOJIb30BAHWE NPHOOPETEHHBIX 3HAHMA M yMeHHH JuIs pCIIEHHs TPaKTHYECKUX 3ajad
TIOBCETHEBHOU JKU3HH, 00€CIIeUeH s G€30IMaCHOCTH COOCTBEHHOMN JKI3HIA
JlocTixenne 5THX 1enelt ofEcTIeunBaCTCS peleHHeM CIIEAYIOIIHX 3a/a4:
* (OPMHPOBAHHS OCHB HAYIHOTO MHPOBO33PEHHS;
pa3BUTHS I/IHTCJ'IJIeKl;yaJIBHBD( CIIOCOOHOCTEM yJaIuxcs;
Pa3BUTHE ITO3HABATEIIBHBIX HHTEPECOB WIKOMEHUKOB B IIPOLIECCE U3Y4YeHHUS DHU3HKY;
3HAKOMCTBO C METOJIAMH HAYYHOI'O MI03HAHHS OKPYKAIOMIET0 MHPA;
IIOCTaHOBKA IIPOGIEM, TpeOYIOMMX OT y9YaluXcsl CAMOCTOSTEILHOM JeATeNBHOCTH IO HX
PAa3peLIeHHIO;
¢ BOOpYXCHHME IIKOJIbHHKA HAYYHBIM METONOM IIO3HAHHWS, IO3BOJIIONHM  IOJydYaTh
00BEKTUBHBIE 3HAHHS 00 OKPYIKAFOIIEM MHpE.

Mecro yuebHoro npeamera «Pu3zuka»
JlanHas IporpamMma mpefyCMaTpHBAaeT H3ydeHHe ¢u3uxu B 10, 11 Kimacce B KommuecTBe 2 yaca B
Henenro, Bcero 138 yacos.
Ilporpamma cocrasnena mms VMK asropa I'.SL.Msxummesa. st peanusanuu coaepkaHus y4eOHOro
Kypca ¢usuku ucrnonesyercs Pusuka- 10 -11kmacc: Mskumes .51, byxosues b.b., Corckuit H.H
Ousuxa- 10, 11xmacca 061e06pa3oBaTENBHBIX YIPEXKISHUI
Peammsanuss paGodyedl nporpaMMbl OCyIIeCTBISeTcs B OYHOH  hopMe. [Ipu BO3HHUKHOBEHHH
HEOOXOIMMOCTH BO3MOXKHA PEATH3aISA paGoUeil IPOrPaMMBI C IPHMEHEHHEM 3IIEKTPOHHOTO 06y 4eH s
1 HCIIOJIb30BAHHUEM JIUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH, BKIIKOYAs IIPOBEICHHE 3aHATHH B
dopmare Buneoxondpepenncessu (BKC) cormacuo ITmcemy MunucreperBa npocsemienus PO or
12.10.2020 Ne I'JT-1736/03 "O pexoMeHAALHSAX 10 UCTIOIB30BAHMIO HHYOPMALHOHHBIX TEXHOMOTHi"
B coorsercrBun ¢ [luceMmom MunucTeperBa npocsemenus PO ot 9 okrsa6ps 2020 r. Ne I'/[-1730/03 “O
PCKOMEH/IAUSX 0 KOPPEKTHPOBKE 00Pa30BATENBHBIX IPOTPaMM” B EPHO YPE3BBIYANHBIX CHTYAIIHIA,
HEOJIArONpPHUATHBIX'. TIOTO/THBIX YCJIOBHH, BBEICHHS KAPAHTUHHBIX MEPOIPHATHH 10 3a60J1eBaeMOCTH
rpunmom, OPBU ‘U ApyruM HHGDEKIHOHHBIM 3a00JeBaHASM, IpernojaBaHue y4eOHOro npeaMera
«DH3HMKa» OCYIIECTBIAETCA ¢ HCIOIb30BAHACM JUCTAHI[MOHHBIX 00pa3oBaTeNbHBIX TEXHOJIOTHH H

’ ]
3IIEKTPOHHOTQ 00yYeHHS.

'




IVIAHUPYEMBIE PE3YJIbTATHI
Mexannyeckue siBJIeHHS

BeinmyckHuK Hay4YHTCS:

* PAClO3HAaBATE MCXAHWYECKHE SBICHHS M OOBACHATH HAa OCHOBE MMEIONIMXCH 3HAHMIA OCHOBHBIE
CBOMCTBA W/IM YCIOBHS NPOTEKAHHS OSTHX SBJICHHIL: PaBHOMEPHOE M HEPaBHOMEPHOE JBHIKEHHE,
PaBHOMEpPHOE M  paBHOYCKOPEHHOE NPSMOJIHHEHHOE IBMXKCHHE, OTHOCHTEILHOCT MEXaHUYECKOTro
ABIKEHHS, CBOOOZHOE NajIeHHE Tell, PABHOMEPHOE [BHKEHHE 110 OKPY>KHOCTH, HHEPLIUS, B3aUMOICHCTBHE
TEJl, pCaKTHBHOC IBMKEHHE, IIepe/iaya NaBIeHUS TBEPABIMH TeIaMH, JKUIKOCTIMH U ra3amu, arMocepHoe
AQBJICHHE, IITaBaHWE TN, DPABHOBECHE TBEPABIX TEN, HMEIOMUX 3aKpEIICHHYI0 OCh BpalleHus,
KoJIe0aTeIbHOE IBHXECHHUE, PE30HAHC, BOJTHOBOE JIBIIKCHHE (3ByK);

* ONHCHIBATE U3YYCHHBIC CBOMCTBA TeJl M MEXaHHYECKHE SBIICHHS, UCTIOJNIB3Ysl (DU3UICCKUE BETHUHHBL:
TIyTh, IEPEMCINCHHE, CKOPOCTh, YCKOPEHHE, IIEPHO.] OOPAINEHH s, Macca Tela, MITOTHOCT BEIECTBA, CHJIA
(CHJNa TSDKECTH, CHNIa YIPYTOCTH, CHJIA TPCHHSI), NaBICHUE, HMIIYJIbC Tela, KMHETHUCCKAsI SHEprus,
TIOTCHIMATbHAS SHEPrus, MeXaHH4Yeckas pab0Ta, MeXaHHYecKas MOLIHOCTE, KIII npu cosepmenun
PabOTBI C HCTIOJTE30BAHHEM IPOCTOTO MEXAHU3MA, CHITA TPCHHS, aMILTUTY /1A, IEPUOJ] M 9AaCTOTA KOJIeOaHMiH,
JUIMHA BOJIHBT K CKOPOCTB €€ PacpOCTPAHEHHS!; PH OLHCAHUH IPABHIIBHO TPAKTOBATh bHU3HYECKHii CMBICT
HUCIIOJIE3yeMBIX BENMYMH, UX O0O3HAYEHHS M CIUHHIIBI H3MEPEHHS, HAXOUTh (GopMyIIBI, CBA3BIBaOIIHE
JaHHYIO (pU3UYECKYIO BEIUYUHY C IPYTHMH BEJIMYMHAMH, BBIYHCILATE 3HAYECHHE (PU3HICCKON BETHUNHEL
* AHATM3MPOBATH CBOKCTBA TeJl, MEXaHMUECKHE SBJICHHUS M IIPOLECCEHI, UCTIONB3Ysl (PU3UYECKHE 3aKOHBI:
3aKOH COXPAaHCHMs PHEPIHH, 3aKOH BCEMHPHOTO TATOTEHHS], IPUHITAI CYHEPHO3UIAH CHIT (HaxoxeHHne
paBHOJeHCTBYOMIEH critbl), I, IT u 111 3akoms! HetoToHa, 3aKk0H COXpaHEHHsI UMITYJIbCa, 3aK0oH ['yKa, 3aKoH
Ilackans, 3akoH Apxumena; mnpu stom pas3u4aTh CIOBECHYIO (OPMYNHPOBKY 3aKOHA H €ro
MaTeMaTHYECKOE BhIpasKEHHE,

* Ppasimdarb  OCHOBHBIC MpPH3HAKH H3Y4YCHHBIX (GHU3MYECKHX MoJeNeli: MaTephaibHas TOYKa,
HHEpIHAIbHAs CUCTEMA OTCUETA,;

* Ppemark 3a1avd, HCHONB3Ys (YHU3UYECKHE 3aKOHBI (3aKOH COXPAHEHHS SHEPrHH, 3aKOH BCEMHPHOIO
TATOTCHHA, IPUHIMI Cynieprosunuu cui, I, IT u 111 3akons! HeloToHa, 3aK0H coXpaHeHHs HMIIyJIbCA, 3aKOH
I'yka, 3akon Ilackams, 3akon Apxmmena) u (GopmynBl, cBs3BIBarOIEE (DH3MUECKHE BENTMYHHEI (yTs,
CKOPOCTB, YCKOPEHHE, Macca Tela, INIOTHOCTh BENIECTBA, CHIIA, JaBJICHHE, HMITYJIEC TeJla, KHHETHYECKas
SHCPIHA, NOTCHIMATbHAS SHEPrHs, MeXaHHdecKas paboTa, MexaHHYecKas MowmHocTh, KITJ[ mpocroro
MEXaHU3Ma, CHJIa TPEHHsI CKOJIbKEHHS, KO3 (YHUIIMEHT TPeHHUSs, AMIUTUTY1a, IIEPHOJ B YACTOTA KoseOaHui,
ATMHA BOJIHBL X CKOPOCTB €€ PaCIpPOCTPAaHEHHU): HA OCHOBE aHAIM3a YCIIOBHS 3a/1auH 3allHChIBATH KpaTkoe
YCIIOBHE, BBIICIATH (DU3UYECKHE BEIHYUHBI, 3aKOHBI U (DOPMYIBI, HEOOXOMUMEIE IS ee peleHus,
IIPOBOJIUTE PACYETHI H OLICHUBATH PEATLHOCTH TOJIYYEHHOTO 3HAYCHHS (DH3UYECKOi BeTMYMHEL

Boinycknuk nonyuum eo3moscnocmo nayuumoca:

® HCIIOJIB30BATh 3HAHUS O MEXAHHUYECKHUX SIBJIEHUAX B TMOBCEIHEBHOM >KHU3HU A1 obecrieyeHus 6C3OHaCHOCTI/I IIpH
00OpallleHu: ¢ NPHOOPaMH M TEXHHYECKHMH YCTPOHCTBAMH, JUIS COXPAHEHHS 3JI0pOBbSI U COOJIFOIEHHUS
HOPM  OKOJIOTUYECKOTO IMOBEICHUS B OKpYXaromed cpezie; HPUBOAMTH MpPUMEPHl HPAKTHYECKOTO
HUCTOJIB30BAHUS (DH3MYECKAX 3HAHUH O MEXAHHYECKUX SBICHHAX M (DH3HYECKHX 3aKOHAX, IPUMEPBI
HUCIIOJIB30BAHHUSA BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUH, 3KOJOTHYECKUX HOCHeIICTBHﬁ HCCJICOOBAHUA
KOCMHYECKOT'0 MTPOCTPAHCTB;

* PpasiMyYaTh TPAHMIBI MPHMEHHMOCTH ~()HM3MYECKHX 3aKOHOB, IIOHMMAaTh BCEOOUIMiT XapakTep
(yHIaMEHTaNbHBIX 3aKOHOB (3aKOH COXPAHCHMS MEXaHHYECKOH SHEPIHH, 3aKOH COXPAHEHH UMITYJIbCa,
33aKOH BCEMHPHOTO TATOTEHHS) H OrPAHMYEHHOCTh HCIONB30BAHHMS YaCTHBIX 3aKOHOB (3aKoH I'yka,
Apxumena u ap.);

* HaxXOIWTh aJIEKBaTHYIO IPEUIOKEHHOM 3a1ade GU3MYECKyIO MOJIeIb, pa3pelmars IpobaeMy Kak — Ha
OCHOBCHMCIOIIAXCS  3HAHMH IO MEXaHHKE C HMCIIONb30BAaHHEM MaTEMAaTHYEeCKOTO ammapara, Tak M IIpH

IIOMOIITH METOO0B OIIeHKH._ =
TenjioBbIe ABJIEHUS

BoinyckHHK Hay4YHTCS:
* Ppacno3HaBaTh TEIUIOBBIC SIBJIEHUS U OOBACHATH Ha 6a3e MMEIONIMXCS 3HAHUH OCHOBHBIE CBOMCTBA HIIH

YCIIOBHS IPOTEKAHHS STHX SBICHUN: 1 Dy3us, n3MeHeHHe 00beMa Tell [IPU HarpeBaHUH (OXJIKICHUN),




OonbIIas CKHMAEMOCTh a30B, Maas CKHUMAEMOCTb JKHIKOCTEH I TBEPABIX TEJ; TEILIOBOE paBHOBECHE,
HCIAPCHHE, KOH/ICHCAIMS, IIABICHUE, KPUCTA/UTH3AIMS, KHIICHHE, BIAKHOCT BO3IYXa, pa3IHYHBIE
CIIOCOOBI  TEMIIONEepeNayy  (TEMIONPOBOIHOCTh, KOHBEKITHS, U3JIy9CHHE), arperaTHble COCTOSIHHS
BCILCCTBA, TOTJIOMCHAE SHEPTHH IIPH HCIIAPEHHH XKHIKOCTH M BBIIEICHHE ee IIpH KOHJEHCANUH I1apa,
3aBHCHMOCTb TEMIICPATYphl KHIICHHS OT JaBIICHHS,

* OIMCHIBATE H3YYCHHBIC CBOACTBA TET M TEIUIOBBIE SBJICHHS, HCIOJb3ysl (DU3MYECKHE BETHIUHBL:
KOIIMIECTBO TEIIOTBI, BHYTPEHHSS SHEPTHS, TEMIIEPATYpa, yAEIbHAS TeIUIOEMKOCTS BEIIECTBA, yIeIbHas
TCIUIOTa IIABICHAA, yNeNbHas TeIUoTa Mapoo0pa3oBaHHs, yAelbHAS TEIUIOTa CTOPaHHUS TOILIMBA,
KO QHUIMEHT MOTe3HOTO AECTBHS TEIIoBOro ABUTATeNld; NPH ONMCAHWH IIPABHJIBHO TPAKTOBAThH
u3HYCCKHH CMBICI HCIONB3yeMbIX BEIMYHH, HX 0GOIHAYCHHS CIUHUIBI HU3MEPEHHs], HAXOHTh
(opMyJIBL, CBA3BIBAIOIKE MAHHYIO PHU3HYECKYTO BEIIMYIMHY C IPYTUMH BEJIHYHHAMH, BEIYHCIISATH 3HAUCHHE
(usndeckoi BeaMUHHEL,

. AaHaJIM3UPOBAThH CBOICTBa TE€JI, TCIIJIOBBIC SBJICHUSA U IIPOILIECCHI, HCIIOJIB3Ysl OCHOBHBIEC ITOJIOKEHHUS
ATOMHO-MOJICKYJIIPHOTO yYEHHS O CTPOESHUH BEIIECTBA H 3aKOH COXPAHEHHS SHEPTHH;

* Pa3nMyaTh OCHOBHBIC INPU3HAKH H3YYEHHBIX (DH3HYECKHX MOJeei CTPOEHHS Ta30B, XUAKOCTEH U
TBEPIbIX TEJ;

* NPUBOIHTE IIPAMEPHI IPAKTHIECKOTO HCIIOJb30BAHMS (U3MYECKUX 3HAHUIT O TEIOBBIX SIBICHHUSAX;

° PCIUATb 33/[a9H, HCIIONB3ys 3aKOH COXPAHEHHMS SHEPIHM B TEIUIOBBIX MPONECCAX K bopmy b,
CBS3BIBAIOIITUE Q)HSHIICCKI/IC BCIIMYUHBI (KOJII/I‘-ICCTBO TCIIJIOTHI, TeMHepaTypa, YACIbHas1 TEIJIOEMKOCTH
BCIIECTBA, y/ebHAA TEIUIOTA IUIABICHHS, y/A€TbHAS TEIUIOTa TapooGpa3oBaHHu, yAeIbHasl TeIuoTa
CrOpaHus TOIIMBA, KOSQ(UIUEHT MONE3HOro AEHCTBUS TEILIOBOIO JBUTaTENls): Ha OCHOBE aHAIM3a
YCIIOBUA 3a]1a41 3aHCBIBATE KPATKOE YCIOBUE, BHIAEISTH (DU3MUECKHE BEIHYHHBI, 3aKOHDI U bopmyb,
HEOOXOIMMEBIE JUIS €€ PEllIeHHs, TIPOBOIUTD PACUETHI H OLCHHBATE PEATBHOCTE IOIYYEHHOIO 3HAYCHHUS
(Gu3IYeCcKOl BEIMUHHEL.

Buinyexnux nonyuum eosmosicrocms nayuumpca:

* HCIIOJIB30BATh 3HAHHUS O TETUIOBBIX SIBIICHUAX B IIOBCEAHEBHOM JKM3HH IS 00€CIEYeHHS 6e30MaCHOCTH
IPY 0OpAIEHAH ¢ TPUOOPAMHU B TEXHUYECKUMH YCTPOMCTBAaMH, JJIs COXPAHEHHUS 310POBbS H COOIIONCHHUS
HOPM ' OKOJIOTHYECKOrO IOBEJICHHS. B OKpYXKAIOUIeH Cpele; IPHBOAMTH MPHMEpPhI 9KOJIOTHYECKHX
IOCTIEICTBAN PabOThI ABUTraTeNeil BHYTPEHHETO CrOPAHHS, TEMIOBBIX 1 THPO3JIEKTPOCTAHIHIA;

° PasuyaTh TPAHUIbBI IPUMEHUMOCTH (HU3MYECKHX 3aKOHOB, IIOHMMAaTh BCEOOIIHIi Xapakxrep
byHIamMeHTanBEHBIX (U3MYELKUX 3aKOHOB (3aKOH COXpPaHEHHS BHEPIHH B TEIUIOBBIX Mpoleccax) H
OTPaHUYEHHOCTH HCIIOIB30BAHMS YACTHBIX 3aKOHOB;

* HaxOIWTH alIeKBaTHYIO MPEJUIOKEHHOH 3alade (pM3MYECKYI0 MOJEIb, paspemars mpobieMy Kak Ha
OCHOBE HMEFOIINXCS 3HAHHH O TETUIOBBIX SBICHHAIX C UCII0Ib30BaHHEM MaT€MaTHYECKOrO allapaTa, Tak |
IIPH IIOMOLIH METO0B OLIEHKH.

3JI€KTpI/I‘{CCKI/Ie U MarHuTHBIC SIBJICHUSA

Beimyckauk HayqHTCs: .

* Paclo3HaBaTh SJIEKTPOMArHUTHBIC SBICHHUS U OOBACHATH Ha OCHOBE UMEFOIIMXCS 3HAHMIH OCHOBHEIE
CBOMCTBA HJIH YCIIOBHA IPOTEKAHMUS STHX ABJICHUMN: 3IEKTPHU3ALHS Tell, B3AUMOICHCTBHE 3apsIoB,
DIIEKTPUYECKHUH TOK U €ro AeHCTBHS (TEIIOBOE, XUMHYECKOE, MATHATHOE), B3aHMO/IEHCTBHE MAarHUTOB,
3JICKTPOMArHUTHAs HH/YKIHs, ICHCTBHE MArHUTHOTO TIOJI Ha IIPOBOJHUK C TOKOM M HA JIBHIKYIITYFOCS
3apsDKCHHYIO 9aCTUILY, T€HCTBHE JIIEKTPHYECKOTO TIOJIs Ha 3apSHKEHHYIO YaCTHILY, SJIeKTPOMATHUTHBIE
BOJIHBI, TPAMOIMHEHHOE PaclpOCTpaHEHHE CBETA, OTPAKEHHE H IIPEOMIICHHE CBETA, JIACIIEpCHS CBETA.

¢ COCTABJIATE CXEMBI JIICKTPUYECKUX LEMed C IOCIENOBAaTENbHBIM W MapajuieIbHBIM COSIUHEHHEM
SNIEMCHTOB, pa3iu4as yCIOBHbIC 0003HAYEHHS 5IEMEHTOB SJIEKTPUIECKUX HeTel (MCTOUHHK TOKa, KIIOY,
PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIIEpPMETP, BOJILTMETD).

¢ HCIOJB30BATh ONTUYECKUE CXEMBI JUIS IIOCTPOCHHS M300paKeHNH B INIOCKOM 3€pKalle U COOHparoIeit
JIMH3E.

® OIMCHIBATEL H3Y4YCHHBIC CBOMCTBA TEJ M OJIEKTPOMATHHUTHBIC SBJICHHUS, HCIONb3ys (HU3HYECKHE
BEJMYMHBL:  OJIEKTPMYECKMH 3apsii, CHJIa TOKA, OSNEKTPHYECKOe HANPSUKEHHE, OIEKTPHUECKOe
CONPOTHBJICHUE, YIENPHOE CONPOTHUBICHUE BEINECTBA, pabOTa 3IEKTPUYIECKOTO IOJIs, MOLIHOCTH TOKa,
oxycHoe paccTosHEEe M ONTHYECKas CHJIA JTHH3BI, CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JJIHHA BOJIHBI U
HacToTa CBETa; NPH ONHMCAHMH BEPHO TPAKTOBAaTh (PU3MYECKHI CMBICI HCIOJb3YEMBIX BEITHYHH, HX




0003HAYEHUS W ENMHHUIBI WSMEPeHHS; HAXOIHTD bopMyIBI, CBS3BIBaIOIIHE JAHHYIO (H3HYECKYIO
BEIMYHHY C IPYTUMH BETHUYMHAMH.

¢ AHAIU3UPOBATh CBOWCTBA TeJl, 3JIEKTPOMATHHUTHEHIE SBJICHHS U IPOLECCHI, UCIOIB3YS (hU3MUecKue
3aKOHBL: 3aKOH COXPaHEHHUSI DIIEKTPHIECKOT0 3apsia, 3akoH Oma 1Is y4acTKa nemn,3akoH /pxoyss-Jlenna,
3aKOH NPAMOJIMHEHHOTO PaclpOCTpaHEHHUs CBETa, 3aKOH OTPa)KCHHUS CBETA, 3aKOH IIPEIOMIICHHS CBETA;
TIpA 5TOM pa3IM4aTh CIOBECHYIO (GOPMYITHPOBKY 3aKOHA H €r0 MaTeMaTHUECKOe BEIpa)KEHHE.

¢ UPHBOMHTL IPHMEPBI MPAKTHYECKOTO HCIOJIB30BAHMSA (DH3MYECKHX 3HAHHH O 3JIEKTPOMarHUTHBIX
SBIICHHSX

® pemarh 3a1aqu, UCIIOJb3Ysk PU3HIECKHE 3aKOHBI (3ak0oH OMa U1 ydacTka nen#, 3akon/[xoyns-JleHna,
3aKOH TPSIMOJIMHEHHOTO PACIIPOCTPAHEHHS CBETA, 3aKOH OTPaKEHHS CBETa, 3aKOH NPEIOMJICHHS CBETA) U
(opmynBI,  CBS3BIBaIOMIME  (DM3MYECKHE BEIMUMHEL (cmma  ToOKa, 9JIEKTpPHYECKOe HAIpsKEHHeE,
SJICKTPHYECKOE CONPOTUBIIEHHE, YACIbHOE CONPOTHBIECHHE BEIIECTBA, paboTa BJIEKTPUYECKOTO II0JIA,
MOIIHOCTb TOKa, (JOKYCHOE PACCTOSHHE M ONTHYECKAS CHIIA JIMH3BI, CKOPOCTH 3JIEKTPOMArHUTHBIX BOJTH,
JUIHHA  BOJHBI M 4acTOTa CBeTa, (OPMYNBI pacyeTa 3ITEKTPHYECKOTO COIIPOTHUBJICHUS IIpH
TIOC/ICZOBATEILHOM U NApAILIeNBHOM COETMHEHHU IIPOBOIHUKOB): HA OCHOBE aHAIH3a YCIIOBHS 3a7a4u
3aIHCBIBATE KPATKOE YCIIOBHE, BBIIEATS (PU3HYECKUE BETHIHHEL, 3aKOHbI U (bopMyEL, HEOOXO0IUMBIE IS
€C PCIICHUSA, NPOBOAMTL DAacCyeThl M OLECHHBATH PEATHbHOCTH IOJIy4EHHOTO 3HAYEHUS (PU3HYECKOH
BEJIMYUHEI, =

Bovinycknuk nonyuum eozmoscrocme Hayuyumoca:
® HCIIONB30BATh 3HAHHSA OO JJEKTPOMATHHTHBIX SBICHHSX B MOBCEIHEBHOMN SKU3HU JUIsl obecrieueHus
Ge30macHOCTH Py 06PAIIEHUH C IpUOOPaMH M TEXHUYECKMMH YCTPOHCTBAMH, [T COXPaHEHHUSI 3I0POBbS
H COOJIIONIEHHS HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKpY KaIOIIEHCpe ie; IPUBOIUTE IIPUMEPH] BIHSHHS
SICKTPOMArHMTHBIX U3JTYyYEHHH Ha XKUBBIE OPraHU3MBI;
® PasiuyaTh TPAHUNbBI HPUMCHUMOCTH (HU3UYECKUX 3aKOHOB, IOHMMATh BCeOOmMH xapakTep
(yHnaMeHTanBHBIX 3aKOHOB  (3aKOH COXPaHCHHS 3JICKTPHYECKOTO 3apsifa) M OrPaHHYCHHOCTH
HCTIOTIP30BaHHS YaCTHBIX 3aKOHOB (3akoH OMa ISl yUacTKa IlelH, 3aK0H Ibxoyns-Jlenua u op.);
¢ HCIOJIb30BaTh IPHEMBI IIOCTPOCHHS (HU3HYECKUX MOJEINEH, MOUCKA 1 (GOpMyITHPOBKH J0Ka3aTeNIBCTB
BBIZIBUHYTBIX 'HIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMITMPHIECKH YCTAHOBJIEHHBIX (bakToB;
¢ HaxOIWThH aJICKBATHYIO NPEJUIOXKEHHOH 3anave (PU3MYECKYIO MOJENb, paspelarh npobieMy Kak Ha
OCHOBE HMEIOIIMXCS 3HAHHH 00 OJIEKTPOMATHUTHBIX SBJICHHSX C HCIOIb30BAHMEM MATEMATHUYECKOTo
anrapara, TaK ¥ IpH OMOLIX METO/10B OLICHKH.

p

KBaHTOBBIE IBJICHHS

BeinyckHuk HayduTest: _

¢ pacno3HaBaTh KBAHTOBBIC SIBJICHUA U OOBSICHATH HAa OCHOBE MMEIOLIHXCS 3HAHHI OCHOBHBIE CBOHCTBA
HIIA yCJIOBHA NPOTEKAHHS STUX SABJICHHUH: €CTECTBEHHAS U HCKYCCTBEHHAs PaIHOAKTHBHOCTE, -, - 1 Y-
U3JTy4EHHU S, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTPa H3TydeHUIaTOMA,

® OIKCHIBATH M3YYCHHBIC KBAHTOBBIE SBJICHHS, HCIIONb3Ys QU3MUECKHE BEMUMHBL MACCOBOE YHCIO,
3apsZIOBOE UHCIIO, TIEPHOTIONyPACTIA/a, YHEPIHs (BOTOHOB; MpH OMHCAHMM IPABUIILHO TPAKTOBAThH
(u3uyecKrii CMBICI HCTIONE3YeMBIX BEIMYMH, UX OGO3HAYEHHS M EIMHMIbBI M3MEPEHHS; HAXOJHTH
(OpMyIIBL, CBA3BIBAIONIME MAHHYIO (H3MYECKYIO BENHUMHY C APYIUMH BETHIHHAMH, BBIGHCIISTH
3Ha4YeHHE (HU3HIEEKOH BETHUNHEL,

® aHATM3MPOBaTh KBAHTOBBIE SBICHHSA, HCIONB3Ys (H3MYECKHE 3aKOHBI M IIOCTYJATHL 3aKOH
COXPaHEHHs SHEPIHH, 3aKOH COXPAHEHHS JIIEKTPHICCKOT0 3apsi/ia, 3aK0OH COXPAHEHHS MACCOBOTO YHCIIA,
3aKOHOMEPHOCTH M3JIyYCHHs M IOIJOUICHHWS CBETA aTOMOM, IIPH 3TOM DAaslMyaTh CIOBECHYIO
hopMYTHPOBKY 3aKOHA H €r0 MATEMATHIECKOE BHIPAKCHIE;

® pa3NUYaTh OCHOBHBIC IPU3HAKH IIAHETAPHOM MOJIEIH aToMa, HYKJIOHHOH MOJIETHATOMHOTO SIPa;

® NPUBOIWTE NPUMEPHI TIPOABIEHHS B IPHPOJIE U MPAKTHYECKOTO HCIIOIB30BAHUS PAIHOAKTHBHOCTH,
SATIEPHBIX M TEPMOSICPHBIX PEAKIUH, CIEKTPAILHOTO aHATIH3A.

Boinycknux nonyium é03moxcnocme Hayuumoca:
® WCMOJIB30BATh IIOTYYCHHBIC 3HAHWS B IMOBCEIHEBHOH JKH3HH IPH OOpamleHWH C IpUOOpPaMH U
TEXHAIECKUMH YCTPOHCTBAMH (CUETIMK HOHH3UPYIONIUX YAaCTHII, JO3UMETP), UISl COXPAHEHHS 370POBbS
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¥ COOJIFOZIEHUS] HOPM 9KOJIOTHYECKOTO MTOBENCHHUS B OKpy’Karolen cpese;

¢ COOTHOCHTBH SHEPTHIO CBSI3U ATOMHBIX 7Iep ¢ Ae(pEKTOM MacCEL;

¢ TPHBOMUTL NPUMEPLI BIIMSHHS PATHOAKTHBHBIX M3ITyYeHHI Ha JKMBBIE OPraHH3MBL, MOHHMATDH
TIPUHIAI ICHCTBHS TO3UMETPA M Pas3Inyarh yCIOBUS €0 UCIOTb30BAHMUSE,

¢ MOHMMATb  OKOJOTMYECKHE  IPOOJIEMBI, BOSHHKAIOMME IPH  WCIOIb30BAHHH aTOMHBIX
JNIEKTPOCTAHIMH, M IIYTH PEIIEHHs STUX MPOOJIEM, NEPCIEKTHBBI HCIIONIb30BAHMS YIIPaBJISIEMOrO
TEPMOSIEPHOTO CHHTE3A.

JIeMeHTBI ACTPOHOMHH

BeinyckHuk HayguTes:

® YKasblBaTh Ha3BaHMs ILIaHET COJHEYHOH CHCTEMBI; pasiHyaTh OCHOBHEIC MPH3HAKH CYTOYHOTO
BpAIIEHHs 3BE3HOr0 Heba, IBrkeHus Jlynsl, CONHIA ¥ JTaHET OTHOCHTEILHO 3BE3J;

¢ TOHMMATE PAsTHYIHA MEXKIY TE/MONEHTPHIECKON U TeONeHTPHYECKOH CHCTeMaMH MUpA;
Buinycknuk nonyuum eosmosncnocms nayuumsca:

® yKasblBaTh OOLIME CBOMCTBA M OTJIMYHS IUIAHET 3eMHOI TPYNNBI U IUIAHETTUTaHTOB, MAJBIX Tel
ConHeynolt cHCTeMBI M GOJNBIIMX ILUIAHET; MOTB30BATHCS KapToi 3BE€3IHOT0 HebGa NpH HaGIIONCHHSX
3BE3HOTO Heba;

© PasiNiaTh OCHOBHEIC XapaKTEPUCTHKH 3Be31 (Pa3Mep, LBET, TEMIIEPATYPa) COOTHOCHTH IBET 3BE3MbI C
€€ TEMIIEPaTypOIi; "

® pa3IM4aTh THIOTE3bI O MPOUCXOXKAEHUH COTHEYHOH CHCTEMEL.

B PE3VJIbTATE Y BBIITYCKHHUKOB BYIYT COOPMUPOBAHBI JIMYHOCTHBIE,
PET'YJIITUBHBIE, IIO3HABATEJIBHBIE U KOMMYHHKATUBHBIE YHUBEPCAJIBHBIE
YUYEBHBIE JEVICTBUSL.

JInunoctreie YV ]I

- MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKW, 3HAYAMOCTH HAYKH,
TOTOBHOCTL K HAyTHOTEXHHYECKOMY TBOPYECTBY, BIIAJIEHHE JOCTOBEPHOH HH(MOPMAIHel 0 mepeIoBBIX
AOCTHIKCHHUAX M OTKPBITUAX MUPOBOH M OTCYECTBEHHOH HAYKH, 3aMHTEPECOBAHHOCTD B HAyYHbIX 3HAHHUAX
00 ycrpolicTBe MHpa W OOINECTBA; TOTOBHOCTD 00yYaromuxcs K TPYAOBOM IIpO(ecCHOHATHHOM
ACATCIIPHOCTH KaK K BO3MOXHOCTH Y4aCTHs B PCLUCHHMH JIMYHBIX, OOIIECTBEHHBIX, TOCYNAPCTBEHHbIX,
O0IIEHAIIMOHATBHBIX TIPOOIEM;

- OCO3HaHHEBIH BBIOOp Oynymielt mpodeccuu Kak MyTh U CIOCO6 peatH3alii coOOCTBEHHbIX KU3HEHHBIX
IJTAHOB; TOTOBHOCTH 00YYarOmHUXCs K TPYAOBO# MPO(ecCHOHAIBHON e TENPHOCTH KaK K BO3MOKHOCTH
y4acTHs B PEMICHUH JINYHEIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, OOIIEHAIIMOHATEHBIX IPOGIIEM.

-

Metanpenmetasie YYJI '
- CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4d B 00pa3oBaTeIbHOM IEATEILHOCTH U KU3HEHHBIX

CHTYallUsX; OpraHM30BBIBATL: 3Q(EKTHBHBIA MOMCK DECYPCOB, HEOOXOIMMBIX JUI JOCTIIKEHHUS
TIOCTABJICHHOH IENIH; COMOCTABIATH IMONYYEHHBIH PE3y/bTaT AESTENbHOCTH C TIOCTABIEHHOH 3apaHee

EJIBIO.

3

Ilo3uaBarensnssie YVYJI
- HCKaTh U HaXOIUTh 00OOIIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4, B TOM YHCJIE, OCYIIECTBIISATh Ppa3BepHYTHII

MH(pOPMAIMOHHBI] IIOMCK H CTABUTH Ha €0 OCHOBE HOBEIE (yueOHBIE H II03HABATEILHEIC) 3a/1a4H;

- KpHTHYECKH OLCHHMBATH M HHTEPIPETHPOBATH MH(GOPMAIMIO C PasHBIX IIO3MIMIA, paclio3HaBaTh H
(buKcupoBaTh npOTHBopétm;I B MH)OPMAIHOHHBIX HCTOYHHUKAX;

- BBICTpauBaTh HHAMBHIYAIEHYIO 00pa30BaTeIbHYIO TPAEKTOPHIO, YUUTHIBAsE OTPAHHYEHHS CO CTOPOHEI
APYruX y4YaCTHHKOB M PECYPCHBIE OIPaHMYEHHS; MEHSATh W YAEPXKHUBaTh pa3HbIE IIO3HLIUH B
T103HABATEIEHOM JesTeTHHOCTH.

Kommynukarususie YV /I
- Pa3BEpHYTO, JIOTHYHO U TOYHO U3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIb30BAHUEM aJIeKBATHBIX (YCTHBIX U

IIACBMEHHBIX ) S3BIKOBBIX CPECTB.
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® s
B Tom uuncie peanmauﬂh'nporhaMMu BOCITUTAHUSA
O:xnaaemblii pesyabTaT L
* YCTaHOBJICHHE NOBEPUTENBHPIX OTHOIEHHH MEXIy ydHTETIeM H ero YYCHHKaMH, MOOYyXIeHue
INKOJIBHUKOB. COOIFOIATh Ha yPOKe 0OIIEPHUHATEIE HOPMBI ITOBEACHUS, TPaBUIa OOICHUS
* IpPUBJICYCHHE BHUMAHHUS IOKOJILHHKOB K HCHHOCTHOMY acCIICKTy H3Y4YaeMbIX Ha YpPOKaX SBJICHHUI,
OpraHusanys HX paboThl ¢ MOJyYaeMoil Ha YPOKE€ COIHATbHO 3HAYUMOM HH(pOpMamMel, maromeil
HIKOJIEHHKAM COLHAIIBHO 3HAYUMBIH OIIBIT COTPYIHHYECTBA M B3AUMHOIN ITOMOIIH;
* MCIIOJIb30BaHHIE BOCIIUTATETBHEIX BO3MOXKHOCTEH COJEPIKaHUS YUeGHOTro [IpeMeTa, IUCKYCCUH, KOTOphIE
AQIOT yHaIlUMCA BO3MOXKHOCTh IIPHOOPECTH OIIBIT BEJCHHUS KOHCTPYKTHBHOI'O JTHAJIOTa;
* BKIIOYEHHE B YPOK MIPOBBIX HPONENYpP, KOTOphIE IOMOTAlOT IOANEPXKATh MOTHBALIMIO JeTel K
TNIONy4YCHUIO 3HAHMH, HAIKUBAHMIO MO3UTHBHBIX MEKIMIHOCTHBIX OTHOIICHMH B KJIacce, IOMOTaroT
YCTaHOBJICHHIO 10OpOKeTATeNbHQI aTMOCHEpBI BO BpEMs ypoOKa.

COIAEPXAHUE
10 kiacc

DuU3HKA H €CTeCTBEHHO-HAYYHBINH MEeTO/ MO3HAHUS NPHUPOIBI

Ou3uka — QyHIaMeHTaNbHAS Hayka O Ipupozie. MeTozibl HAayYHOTO HCCIENOBAHUS (BH3MUECKHX
ABJICHUHA. MonenupoBanue (QU3HUECKHX SBICHHH H nponeccoB. MU3MYECKUH 3aKOH — T'paHHIBI
IPUMCHUMOCTH. ODU3MYeCKHE TEOPHH M MPHHIMI COOTBETCTBHL. Pois u MeCTO (H3HKH B
hopMHpOBaHHK COBpEMEHHOI HAyYHO KapTUHBI MHPa, B IPAaKTHYECKON IEATEILHOCTH JTFonei. Pusuxa
u Kynemypa.

Mexanuka

["paHHIBI IPUMEHAMOCTH KIIACCHYECKOH MEXAHMKH. Baxwneiimue KHHEMaTHYECKHEXapaKTEPHUCTHKH —
fiepeMelnenue, cKopocTb, yckopen#re. OCHOBHBIE MOJIENH TEJT U ABHKCHHULL.

BsaumopeiictBue Tenr. 3akonnl BcemupHoro  rtarortemms, I’ yKa, CyXoro TpeHHs.
MuepunanbHas cucremMa oTcyeTa. 3aKOHBI MeXaHUKH HBIOTOHA.

Nmnynsc mMatepuansHol Touky u cucTeMbl. M3MeHenue u COXpaHEHHE UMITyJIbca. MexaHudyeckas
SHEPIUs CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHHYECKOM SHeprud. PaboTa cuJibl.

PaBHOBecHe MarepHanbHOH TOUKH H TBEPJOrO Teja. YCIOBHS pPaBHOBECHS. MOMEHT CHIIBL
PaBHOBeCHE JKHIKOCTH M ra3a. JIBIDKEHHE XKHUIKOCTEH H ra3oB.

Mousexyasipaas pusuka n TepmogunamMuka

Morekynsapao-KuHeTHYECKAs TEOpHs (MKT) cTpoenus BemecrBa u ee SKCIIEpUMEHTaIbHEIE

J0Ka3aTenbeTBa. AGCOTIOTHAS TeMIIEpaTypa Kak Mepa CpeJHEH KHHETUYECKON SHEPTUH TEILIOBOTO

ABWDKEHHS YaCTHIl BelIeCTBAa. MOJENp HIealbHOro rasa. MaBnenue raza. YpaBHEHHE COCTOSHHS

HJIealbHOr o rasa. Y paBHeHHe MeHneneesa— Knaneiipona.

ATperaTHble COCTOSHHS BellecTBa. Modens cmpoenus srcudkocmeii,

BryTpennsis sHeprus. PaGora m Temnomepenada Kak cloco6bl H3MEHEHHS BHYTPEHHEH 3>HEPruu.

IlepBbiit 3aKkoH TepMoguHAMEKH. HeoGpaTHMOCTh TEMIOBBIX nporeccoB. IlpuHnmmel aelicTBus
¥

TCIIJIOBBIX MAllIUH.

DJIeKTPOAUHAMHKA
Onexrpuyeckoe mone. 3akoH Kymona. HanmpsokeHHOCTH W TOTEHIHAL 3JICKTPOCTATHYECKOTO ITOJIS.

ITpoBonHUKH, TOTYIPOBOIHUKH U musnexTpuku. Kornencarop.
ITocTOAHHBIA BNMEKTPUYECKHH TOK. ONeKTponBIKyInas cuiaa. 3akoH Oma Ui IOJHOH LETH.
ONIEKTpUYECKHH TOK B HPOBOJHHKAX, QJICKTPOJITAX, IOJYIPOBOJHHMKAX, ra3aX H BaKyyMe.

Ceepxnposooumocme.




11 kinace

JJIEKTPOIHHAMHEKA (IIPO/I0.IKEHHE)

Munyknus MarautHOro noss. JleiicTBHe MArHHTHOTO HOJS Ha IPOBOJHHUK € TOKOM HIBHXKYIIYIOCS
3apsDkeHHyIo YacTuity. Crina Ammepa u cuna JlopeHita. MarHuTHbIE CBOHCTBA BelIeCTBa.

3aKOH 3JIeKTPOMAarHUTHOI HHAYKIUK. DIIEKTPOMATHUTHOE TIOJTE, ITepeMeHHBIH TOK.

SIBnenne camonHnyKIuy. UHIYKTHBHOCTD. Onepaus anexmpomaznumnozo noxs.

Konebanus u BoHbI

MexaHu4eckue KoneOaHUS U BOIHEL IIpeBpamienns SHepruy mpu KoeGaHusX. OHeprus BOJHEIL.
OnekTpoMarHuTHBIE KoneGanus. KonebaTepHbiii KOHTYP.

OJIEKTPOMATHUTHBIE BOTHEL. J{Haa3oHb] SJICKTPOMArHUTHBIX H3IIy4CHHH U HXIIPAKTHYECKOE IPHMEHEHHE.
I'eomeTpuueckas ontuka. BonHOBEIE cBOicTRA CBETA.

OcHOBBI cIELHATBLHOI TEOPHH 0THOCHTEIHHOCTH

MHBapuanTHOCTS MOAYNS CKOPOCTH CBeTa B Bakyyme. [IpuHIMI oTHOCHTeIRHOCTH DHHINTEHHA.
CBs13b MacChI U 5Hepruy CBOGOIHOMN YaCTHIIEL OHeprus moKos.

KBanToBas pusuxa. ®usnka aroma m aToMHOr0 sapa

I'mnoresa M. Ilnanka. DorosnekTprueckuil 3¢pdexr. DoToH. Kopmyckysipro- BoaHOBOI

ayamusm. Coomuowenue neonpedenennocmeii I' etsenbepea.

Ilnanerapras momens aroma. QGBSICHEHHE JTHHEHYATOro CIIEKTpa BOJOpPOJa HAa OCHOBE KBAHTOBBIX
nocrynaroB bopa.

Cocras ¥ cTpoeHHe aTOMHOTO sIpa. DHEPIHs CBA3H ATOMHBIX sep. BuaplpaanoakTHBHBIX

[PEBPAIICHUH aTOMHBIX SIJIED. o

3aKOH paJIMOaKTHBHOIO paclaja. Anepubie peaknnu. llennas peakuust neneHus Anep. DNeMeHTapHbIe
qacTHIlbl. PyHIaMEHTAIBHEIE B3aUMOICHCTRHSL.

Crpoenne Beesrennoii

CoBpeMeHHBIE MPe/ICTABICHAS O POMCXOXKACHHH H SBOJIOIHH ComnHua u 3Be3.

Knaccudunkanus 38e371. 38€315I H HCTOYHUKH HX SHEprHH.

['anaxtuxa. [Ipencrasienue o cTpoéHuu 1 3BoMONHIH BeeeHHOIH.

Hcnonvsosanue 3axonos "mexanuxu Ons obvschenus Osuscenus mebechvix men u Ons pazeumus

KOCMUYECKUX UCCIe008aAHUIL

TemaTnueckoe miIanupoBanue

10 kaace
Ne Paznen KosmmgecrBo | Kontpoabnas JlabopaTopubie
e _ 4acoB padora paboThbI
L. Beenenwe. ®usuka u Qusmyeckue 2 - 1
METO/IbI H3Y49EHHS IPUPOIBI
2 Mexanuka 27 2 2
3. MonexysipHas Gpusuka 10 1 1
4, Tepmonunasuxa 7 1 -
- ONeKTpoaHaAMHUKA 18 1 2
6. IToBTOpEeHHE 1 pesepn 6 1 -
]
11 kmacc 3
No Paznex - KosmuectBo | Konrpoasnas | JlaGopaTropusie
N 4acoB pabora padoTsI
1 ONeKTpoAMHAMHUKA 9 1 1
rd Kone6anus u Boyas 15 1 1
R OnTuka 13 1 2
4. OcCHOBEI ClIEUATLHOM TEOpHUH 3 - -
OTHOCHTEJILHOCTH
5. KBanToBas ¢pusuka 17 2 1
6. Crtpoenue Beenennoi 5 - -
i IToBTOpEHUE U pe3epB : 6 1 -




