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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOXKEHUN U TPEOOBAHUM K pe3ylibTaTaM
OCBOEHUSI OCHOBHOW 00pa3oBaTenbHOM mporpaMmel, peactaBieHHbix B I'OC
COO, a takxke ¢ yu€ToM (enepaibHOl pabouel MporpamMMmbl BOCIUTAHHS U
KOHIIEMNIINK TpenoAaBaHus yueoHoro npeamera «Dusuka» B 00pa3oBaTeNIbHBIX
opranmsauusax  Poccmiickon — Pexepanuy, — peAIM3yIOIIMX  OCHOBHBIE
oOpa3oBaTeNibHbIE IPOTrPAMMBI.

CopmepkaHue mporpaMMmbl 1O (HU3UKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTeCTBEHHO-HAyYHOW KapTHHbl Mupa oOydarommuxcs 10-11 kmaccoB mpu
oOyueHnn wux (Qusuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-
NEeSTeNbHOCTHOTO  moaxoxa. llporpamma 1o  (u3uke  COOTBETCTBYET
tpeboBanusiM ®I'OC COO k mMIaHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM O0yUYeHus, a TAK)KE YUUTHIBAET HEOOXOAUMOCTh
peanu3alyd  MEXIIPEIMETHBIX CBsi3ed (U3UKH C E€CTECTBEHHO-HAYYHBIMU
y4eOHBIMU TIpenMeTaMu. B Hell OnpeaensioTcs OCHOBHBIE e U3yYeHHUS
($bu3MKN HA YpOBHE CpeHEro oOIIero oopa3oBaHus, MIIAHUPYEMbIE PE3yIbTaThl
OCBOEHHUSI Kypca (DM3HMKH: JHUYHOCTHBIE, METamlpeIMETHbIE, IMpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma o (hu3HKe BKIIOYAECT:

e IUIAHUPYEMBIC pE3yJbTaThl OCBOEHUS Kypca (u3umku Ha 06a30BOM

YPOBHE, B TOM YHUCJI€ MPEAMETHBIE PE3YJIbTATHI [0 rojiaM 00y4eHHs;

e conepkaHue yueOHoro npenmera « Pusnka» mo rojgam oOyueHusl.

dusnka Kak Hayka o0 HauOoJjiee OOLIMX 3aKOHAX MPHUPOJBI, BBICTyMHas B
KayecTBe y4eOHOro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaJ B
cUCTeMy 3HaHMH 00 okpyxatomem wmupe. LKompHBIH Kypc QU3MKH —
CUCTEeMOOOpa3yIomMii IS EeCTEeCTBEHHO-HAYYHBIX Yy4YEOHBIX TMPEIMETOB,
MOCKOJIbKY (pU3MUecKre 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBICHUH,
U3y4aeMbIX XUMUEH, Ouoyiorweut, ¢uzmueckoi reorpadueil m acTPOHOMUEH.
Hcnonp30BaHue M akTUBHOE NpPUMEHEHHE (PU3MUECKHX 3HAHHUM omperesnser
XapakTep M pa3BUTHE PA3HOOOpA3HBIX TEXHOJOTMH B chepe SHEPreTUKH,
TPAaHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHs] HOBBIX MaTepUajoB C 3aJaHHBIMU
cBOMcTBaMH M JApyrux. WM3yueHue ¢u3MKHM BHOCUT OCHOBHOM BKJAJ B
dbopMuUpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOydaromuxcs, B
dbopMupoBaHHE YMEHHM TMPUMEHATh HAyYHBI METOJ TO3HAHHUA TpHU
BBIMOJTHEHUH UMU YUEOHBIX UCCIIEI0BAHUIA.

B ocHOBy kypca ¢usukm nmnsi ypoBHS CpemHero oOmiero o0pa3oBaHUs
MOJIOKEH Psii UIEH, KOTOPbleé MOYKHO paccMaTpUBaTh KakK MPHUHIIMIBI €0
MOCTPOCHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepHuall U3 BCEX pa3fesioB (PU3MKHU, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HEl MaTepuan Kypca (U3HUKH
o0beMHEH BOKpYr (Qusmueckux Tteopuil. Bemgymmum B Kypce sBIseTcs
(dbopMupOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSX MaTE€PHUU, BEIIECTBE U
noJe.

Hoes cymanumapusayuu. EE peanuszanus npeanosaraeT UCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaIa (PU3NYECKON HAYKU, OCMBICTICHHE CBA3H Pa3BUTHUSA
¢u3nkun ¢ pa3BUTHEM OOIIECTBAa, a TakKXKe C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMHU M 3KOJOTHUYECKHUMH MPOOIeMaMH.



Hoes npuxnaownoii nanpasniennocmu. Kypc ¢usuku mnpenmomaraer
3HaKOMCTBO C IIHPOKUM KPYrOM TEXHHYECKMX M TEXHOJOTHYECKHX
IIPUJIOKEHUMN U3YUYEHHBIX TEOPUU U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs MOCPEACTBOM BBEIEHHUS 3IIEMEHTOB
COJIEp’KaHus, TMOCBSIIEHHBIX 3KOJOTHYECKHM TMpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHUEM TEXHUKH M TEXHOJIOTHH, a Takke 00CYXIeHHUs
npobjieM  palMoOHAIbHOTO  MPHUPOAOINONB30BAHUS U SKOJIOTHUECKOH
0€30IacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus ABJSAIOTCS (u3nueckue Teopuu (hopMupoBaHUE MPEICTaBICHHUA O
CTPYKTYp€ MOCTPOCHHS (PU3NYECKON TEOPHH, pOJid (PyHAAMEHTATbHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX NPEJICTABICHUAX O TMPUPOAE, TpaHHUIAX
NPUMEHUMOCTH TEOpUHM, ISl OMUCAHHUS €CTECTBEHHO-HAYUYHBIX SIBICHUM U
MIPOLIECCOB).

CucTeMHO-JeSITebHOCTHBIM TOAX0J B Kypce (HU3UMKH peanusyercs
MPEXKJE BCEr0 3a CYET OPraHu3alUy SKCIEPUMEHTAIbHOW JESTEIbHOCTH
oOyuatomuxcs. s 6a30Boro ypoBHS Kypca (PU3MKH — 3TO HCIHOJIB30BaHUE
CUCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX KCIEPUMEHTOB U J1a00paTOPHBIX
paboT, KOTOphle B TporpamMme mo (u3uke OOBEIMHEHBI B OONIUH CIUCOK
YUYEHHYECKUX TMPAKTHUYECKUX paboT. BeineneHne B yKa3aHHOM IE€peydHE
71a00paTOPHBIX pabOT, MPOBOJUMBIX JIJIsI KOHTPOJS U OLIEHKH, OCYIIECTBIISETCS
ydacTHUKaMu  00pa30BaTeNbHOrO Mpolecca HCXOAd H3  0COoOEHHOCTen
IUTAHUPOBAHMUSI U OCHalleHus kabuHera ¢usuku. [Ipu »3ToM obecneunBaercs
OBJIaZicHHe OOYy4YaloIMMUCSA YMEHUSIMU MPOBOJUTh KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBaHMsI 3aBUCUMOCTEN (PU3MUECKHX BETMYMUH U MOCTAHOBKY OIMBITOB MO
POBEPKE NMPEIOKEHHBIX TUIIOTE3.

bonbiioe BHHUMaHHME yAENSETCS PEHICHUIO PACUETHBIX M KadeCTBEHHBIX
3agad. [Ipu 3TOM 17151 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4H C SIBHO
3aJaHHOM (PU3UYECKON MOJENBIO, TO3BOJSIONIUE TMPUMEHITh H3YUCHHBIC
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK U3 OJHOTrO pasjeia Kypca, Tak U MHTErpupys
3HAaHUS M3 PpasHbIX pasfenoB. J[as KauecTBEHHBIX 3aJay MPHOPUTETOM
ABIIAIOTCS 3aJaHUSd HAa OOBSICHEHHE MPOTEKAHUS (PUIWYECKUX SIBICHUNH U
IIPOIIECCOB B OKPY’KAIOIIEH KU3HH, TpeOyrolue BpIOOpa GU3MUECKOM MOIETH
JUIS CUTYalluU MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOECTIeUeHHIO Y4eOHOTro mporiecca 0a30BBI ypOBEHb Kypca
bU3NKKM Ha YpPOBHE CpEAHETO O0O0Iero oOpa3oBaHUs JODKEH H3y4aThCs B
YCIIOBUSX MPEIMETHOro KabuHeTa (PM3UKH WIH B YCIOBUSIX MHTETPUPOBAHHOTO
KaOuMHEeTa MpeIMETOB €CTECTBEHHO-HAy4YHOTO HHKia. B kabunere (usuku
JOJDKHO OBITH HEOOXOAMMOE J1TabopaTopHOE O0OpYyIOBaHHE JIsS BBINOJIHEHUS
YKa3aHHBIX B MporpamMMme MO (PU3MKE YUYEHHYECKUX MPAKTUYECKUX paboT u
J€MOHCTPAIIMOHHOE 000PYOBaHHUE.

JleMoHCTpanmoHHOE 00OpymoBaHne (HOPMHUPYETCS B COOTBETCTBHH C
OPUHLKAIIOM MHHUMAIbHOM JIOCTATOYHOCTH U O0O0ECIEeYMBAET MOCTAHOBKY
NEPEYUCIICHHBIX B MPOrpaMMe MO (PU3UKE KIIOYEBBIX JIEMOHCTpAMi AJis
UCCIICIOBAHMSI HM3yYaeMbIX SBJIEHHH W TMPOLECCOB, SMIHUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 0OOpyAOBaHWE mJisi YYCHHUECKHX MPAKTUYECKHX padboT
dbopMupyeTcsi B BUJI€ TEMaTUYECKUX KOMIUIEKTOB M 00€CIeuynBaeTCs B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYyX OOyd4arommxcs. TeMaTH4ecKHe KOMIUIEKTHI
71a00paTOPHOTO 0OOPYIOBAHUS JOJDKHBI OBITH TIOCTPOCHBI HA KOMIUIEKCHOM



UCTIOJIb30BaHUH AHAJIOTOBBIX U MU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOPHUil.
OCHOBHBIMU LENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSI:

(dbopMupOBaHWE HHTEpPeca M CTPEMJICHHS OOYYAIOIIMXCS K HAyYHOMY
U3YyYCHUIO MPHUPOBI, PA3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CHOCOOHOCTEN;

pa3BUTHE TPEJACTABICHUH O HAYYHOM METOJe IIO3HAHUS W
(bopMUpOBaHHE HCCIICIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM
SIBJICHUSIM,

(opMUPOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysIbTaTa H3ydeHUs
OCHOB CTPOCHHS MaTepuH ¥ (pyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMuUpOBaHWE YMEHHUW OOBSICHATH SBJICHHS C HCIOJIb30BAaHUEM
(DU3MYCCKUX 3HAHUI U HAYYHBIX JIOKA3aTeIbCTR;

(opMUpOBaHUE TIPEICTABICHUA O POH (PU3UKU IS PA3BUTHS JPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHH.

JlocTrKeHHE TUX IeJIei 00ecieunBaeTCsl PeIIeHUEM CIICIYIOIINX 3aa4 B
nporecce n3yueHus Kypca GU3NKU Ha YPOBHE CPETHETO O0IIero o0pa30BaHus:

OpUOOpETeHNEe  CUCTEMBbl  3HAHMW 00  o0mux  (U3HYECKUX
3aKOHOMEPHOCTAX,  3aKOHAaX, TEOpUAX, BKIKOYAsd  MEXAHMUKY,
MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOJWHAMUKY, KBAHTOBYIO (H3UKY U
AJIEMEHTHI aCTPO(DU3HKHY;

dopMupoBaHHE YMEHHUH NPUMEHITh TEOPETUUYECKUE 3HAHUS s
OOBsICHEHUST (PU3UYECKUX SBICHUM B MPUPOAEC W AN NPUHATHSA
IIPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HU;

OCBOEHHE CTMOCOOOB pELICHHUS Pa3IUYHBIX 3aJad C SBHO 3aJaHHOU
¢u3nyeckoil MOJENblo0, 3a7ad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIbHOE
co3ianue (HU3NIECKON MOJIENH, aICKBAaTHOW yCIIOBUSM 3aJ1auu;
NOHMMaHuEe (PU3NYECKHX OCHOB U MPHUHIIUIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKMX IIPOLECCOB, WX BIUAHMUSA Ha
OKPY’KaloIyIO Cpey;

OBJIQZICHUE METOJAMH CaMOCTOSITEILHOTO INIAHUPOBAHUS U NTPOBEICHUS
($u3nYeCKuX SKCIEPUMEHTOB, aHAJIN3a U UHTEPIIPETALIMUA UH(POpPMALIUH,
ONPENEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

co3/1aHue yCJIOBUH U1 pa3sBUTUA YMEHHU IIPOEKTHO-
MCCIIE0BATEIBCKOM, TBOPUYECKOUN NESATEIBHOCTH.

Ha u3yuenue ¢usuku (0a30Bblii ypOBEHb) Ha YpOBHE CPEIHETO OOILEro
obOpazoBanwust orBoauTcs 136 wacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENi0),
B 11 kimacce — 68 4acoB (2 yaca B HEACIIO).

[Ipennmaraemseiii B mporpamMMe 1mo (U3MKe TMEepedYeHb JIA0OPATOPHBIX U
MPAKTUIECKUX padOT SBISCTCA PEKOMEHIAOBAHHBIM, YUYWUTEIh JEIaeT BBIOOP
MPOBENICHUs JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIWBHIYATHHBIX
0COOEHHOCTEW 00yUYarOIUXCH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

@dusnka — Hayka o npupoze. Haydnsle METOIBI NTO3HAHUSA OKPYKAIOIIETO
mupa. Ponp »KcnepumMeHTa M TEOpUM B MNPOLECCE NO3HAHMS IPUPOJIBI.
DKCIepuMeHT B (pu3HKe.

MonenupoBanue GU3NYECKUX SIBICHUN U MpolieccoB. HaydHble THIIOTEbI.
dusnueckre 3aKOHBI M TEOPUU. ['paHHIBI MPUMEHUMOCTH (UBHUECKUX
3aKOHOB. [ [pyHIIMIT COOTBETCTBUSI.

Ponb 1 MecTo ¢usuku B GOPMUPOBAHNU COBPEMEHHON HAay4YHON KapTHUHBI
MHpa, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ HUQPPOBbIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe BHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHOKECHMUS.
Cucrema otcuéra. TpaekTopus.

[lepemeltienre, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MATE€pUaIbHOM TOYKHM, MX MPOEKIMH Ha OCH CHCTEMbI KOOPJUHAT.
CrnoxeHue nepeMenieHui U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSMOJMHENWHOE ABMKeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, IyTH H MepeMEUICHUS
MaTepUaIbHON TOYKH OT BPEMEHH.

CBoOomHOe azieHue. Y CKOpeHne CBOOOTHOTO A ICHUSI.

KpuBoimHenHoe paBvKeHHE. /[IBHoKeHME MaTepHaIbHOW TOYKH IO
OKPY’KHOCTH C TIOCTOSSHHOM II0 MOJYJK CKOPOCTBbIO. YTJIOBas CKOpOCTb,
JAuHeWHas ckopocTh. llepuoa u wacrota oOpamenusi. LlenTpocTpemMurenbHOe
YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIMIOMETP,
JBUYKEHUE CHAPSI0B, LICTIHBIE U PEMEHHBIE NTEPEAAUN.

Llemoncmpayuu

Mopenp  cucTeMbl  OTCUETA, WUIIOCTpAalMsl ~ KUHEMAaTHYECKUX
XapaKTEPUCTHUK ABUKECHHUS.

[TpeobpazoBanne ABMKEHUN C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne nBrkeHUs Tena, OPOLICHHOTO MO YIiOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepeHne ycKkopeHus: CBOOOIHOTO NaJACHHUS.

HamnpasneHnue ckopocTy py IBMKEHUH 110 OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi

W3yyeHue HEpaBHOMEPHOIO JBWKEHUS C LEIbI0  ONPEACIICHHUS
MTHOBEHHOU CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY IyTSIMH, NPONACHHBIMH TEJIOM 3a
NIOCJIEIOBATEbHBIE PAaBHbIE IMPOMEXYTKHM BPEMEHH IPU PABHOYCKOPEHHOM
JBUKEHUHU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

W3ydeHne nBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

W3yuenue ABM>XeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. lunamuka

[IpuHunn  otHOocuTensHOCTH ['amunesa. Ilepebii  3axkoH  HprotoHa.
NueprumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHiun cynepnosuuuu cwi. BTopoil 3akoH
Herorona pmna wmarepuwanpHOM TOYkM. Ipetud 3akoH Hprortona s
MaTepHaAIbHBIX TOYEK.

3akoH BcemupHoro Ttiarorenusa. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHusti (MOKos, CKOJbXeHHUs, kadeHus). Cuiia TpeHwusl.
Cyxoe tpenue. Cuna TpeHHs CKOJbKEHHS U cujla TpeHus nokos. Koapdunuent
TpeHusi. Cria COpOTHBIICHUS NPH JBUKEHUU TeJa B )KUJIKOCTH WJIU Tas3e.

[ToctynaTensHoe U BpaliaTeabHOE ABMXKEHHUE aOCONMIOTHO TBEPIOTO Tea.

MOMEHT CHIJIBI OTHOCHUTENBHO OCU BpamieHus. [lmedo cwibl. YcnoBus
paBHOBeCHs TBEPAOIO TEa.

TexHHuuecKue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Llemoncmpayuu

SIBeHne nHepUUU.

CpaBHeHHE MacC B3aUMOJCHCTBYOIIUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CrnoxeHue CHJl.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MTAICHUU.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tenna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi

N3yuyenue ABMKeHUs OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3ZHUKAIOUIUX B MIPYKUHE U
pe3nHOBOM 00pasiie, OT X AehopMarii.

HccnenoBanne ycnoBHM paBHOBECHsS TBEPAOrO TeEJd, MMEIOLIETO OCh
BpAIICHMSL.

Tema 3. 3axonst coxpanenus é mexanuke

HNmiynbC MaTepualbHOW TOYKH (T€la), CUCTEMBI MaTE€pPUAIBbHBIX TOYEK.
NMitynbC CWIIBI 1 U3MEHEHHE HMMITYJbCa Tela. 3aKOH COXPAHEHHUs HMITYJIbCa.
PeaktuBHOE nBMXEHHE.

Pa6ota cunbl. MOIHOCTD CHUJIBL.

Kunernueckass sHeprusi mMaTepuaibHOM TOYKH. TeopemMa 00 HM3MEHEHHUU
KUHETHUYECKOW SHEPTUMU.

[loTeHnmanbHass  SHEPrus. [loteHumanbHass  BHEpPrust  yOopyro
nedopMupoBaHHON mpyxkuHbl. [loTeHIManpHas dSHeprus Tena BOIU3U
MOBEPXHOCTH 3EMJIH.

[loreHumanbHble W HEMOTEHIMaNbHBIE  cuibl. CBA3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOM 3HEPruu CUCTEMBI TEJl.
3aKOH COXpaHEHHUs] MEXAHUYECKOW SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOoMCTBA U NMIPAKTUYECKOE IPUMEHEHNE: BOJOMET, KOIIED,
NPYKUHHBII MUCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.



PeaktuBHOE nBMXEHHUE.

[lepexon moTeHIMATbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi

N3ydeHne aOCOIIOTHO HEYNPYTOro yjaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUHM TeJIA Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsekyJsipHas pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOI meopul

OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUU U HX
ombITHOE oOOocHOBaHue. bpoyHoBckoe mBmwxkenue. Juddysusa. Xapakrep
JIBWKCHUS M B3aMMOJCHUCTBUS 4YAaCTUL BeulecTtsa. Monaenn CTpOoeHus rasos,
KUAKOCTEH M TBEPABIX TeN U OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ATHX
Mogaenend. Macca u pasmepsl monekyls. KommuectBo Bemecta. [locTositHHas
ABorajipo.

TemoBoe paBHOBecue. Temnepatypa u e€ wusmepenue. Illkana
temmneparyp Llenscus.

Mogaens wuzaeanbHoro ra3za. (OCHOBHOE YpPaBHEHUE MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUU HICabHOTO Ta3a. AOCOMIOTHAs TemIepaTypa Kak mMepa
CpeaHEeN KMHETMYECKOM HEPIrHH TEIIOBOTO ABMKEHMs dacthl rasa. lllkana
temneparyp KenbBuHa. ['azoBble 3akoHbl. YpaBHeHne MenaeneeBa—
Kunaneitpona. 3akon Jlanerona. M3ompoiiecchl B UA€aIbHOM ra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHE  HM30IMPOLIECCOB:
U30TepMa, H30Xxopa, n3obdapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPHUMEHEHHE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OnwITHI, OKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BelecTBa, (pororpadum
MOJIEKYJT OPraHUYECKUX COEIMHEHUN.

OmnbITel 10 UM Py3Un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIIHNE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aHMOJICUCTBUS.

Mopaenb, WUTIOCTpUpYIOLIas IPUPOAY AABIEHUS Ia3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOUIME YpPaBHEHUE COCTOSHMS HACAIBHOIO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3/1yXa B KIACCHOW KOMHATE HA OCHOBE M3MEPEHHI
00bEMa KOMHATBHI, JABJICHUS U TEMIIEPATYPbl BO31yXa B HEH.

HccnenoBaHnre  3aBUCUMOCTH  MEXKIYy  [apaMeTpamMu  COCTOSIHHMS
pa3peKEeHHOr o rasa.

Tema 2. Ocnosblt mepmoouHamuku

TepmoaunamMuueckas cucrema. BuyTtpennss SHEprus
TEPMOAMHAMHYECKON CHCTeMbl U CHocoObl e€ wu3MeHeHus. KonndecTtBo
TEIUIOTHl U paboTa. BHyTpeHHssI 3HEprusi 0JHOATOMHOTO HAEaJbHOTO Tas3a.
Bunel Tenonepenaun: TEMIONPOBOJHOCTb, KOHBEKIIMS, U3yUYeHUE. Y IenbHas
TEIIOEMKOCTh BellecTBa. KomuecTBO TEMIOTHI NpH TEIIONEepeaaye.



[Tonsitue 00 ammabaTHOM mporecce. [lepBwid 3aKOH TEPMOIMHAMUKH.
[IpumeneHne mepBoro 3aKoHa TEPMOJAMHAMUKY K m3ompoieccam. ['padhuueckas
UHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MPOIIECCOB B MPUPO/IE.

TeroBple  MammHbl. [IpuHOMOBI  AEWCTBHS — TEIUIOBBIX — MAIMH.
[IpeoOpa3zoBanust SHEPTUHM B TEIJIOBBIX MammHaX. KoddhdUIMEHT Moie3Horo
nevictBus TeruioBod Mammebl. [{ukn KapHo u ero kosdduimeHT mone3Horo
JEUCTBUS. DKOJIOTHUECKUE MPOOJIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOpaHus, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Llemoncmpayuu

V3meHeHnne BHYTpEeHHEH SHEPTUH TeJla MPU COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OYTBUIKH TOJ] ICWCTBHEM C)KAaTOTO BO3MyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe myTEéM TpeHus (BUIACOJEMOHCTPAIIHS).

3meHeHne  BHYTpEHHEW  BSHepruv  (TeMIeparypbl) Tela  IpH
Terionepeaaye.

OnbIT Mo aanabaTHOMY pPACHIMPEHUI0 BO3AyXa (OMBIT C BO3IYUIHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBHWTraTeisi BHYTPEHHETO CTOPaHWS,
PEAKTUBHOIO JIBUTATEJISI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeuyecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHaeHcamnwms. Mcnapenune u kuneHue. AOCOTOTHAS
Y OTHOCUTEJIbHAS BJIAKHOCTHh BO3AyXa. HacwllieHHbI nap. Y aenpHas TemiaoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JaBJICHUSI.

Tépnoe Ttemo. Kpucramimueckue u amop@Hble Tena. AHHU30TPOIUS
CBOMCTB KkpucTamioB. JKugkue kpuctamibl. COBpEeMEHHBIE MaTepUAIbI.
[TnaBneHue u KpucTaIIU3aNMs. Y IeibHas TerioTa miaBiaeHus. CyomuManms.

YpaBHeHue TerIoBoro OajgaHca.

TexHuyeckue ycCTpOMCTBa M MPAKTHUYECKOE MPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOIYUYEHHUSI COBPEMEHHBIX MaTEPUAJIOB,
B TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Llemoncmpayuu

CBoiiCTBa HACBHIIIEHHBIX APOB.

Kunenuve npu noHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHNs BIAKHOCTH.

Ha6nronenue HarpeBanusi v IaBJIeHUS KPUCTAUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAKHOCTH BO3IyXa.

Pa3nen 4. dinekTpoguHaMuka

Tema 1. Inekmpocmamuka

OnexTpuzauus Tel. DJIEKTpUYecKuid 3apsna. JlBa BHIOA AIIEKTPUYECKUX
3apsa0B. [IpOBOAHMKY, NUAJIEKTPUKU U MOJYIPOBOJHUKH. 3aKOH COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsnoB. 3akoH Kynona. TodedHbBI 3lEKTpUYECKUI
3apsa. Dnekrpuyeckoe nosie. HanpsxénHocTs asekTpuyeckoro nois. [TpuHmun
CYHNEPIIO3HULINH AIEKTPUYECKUX MOJIEH. JIuaun HaINpPsHKEHHOCTH
AIIEKTPUYECKOTO MOJIS.



Pabora cun anextpocrarmueckoro mossa. [lorenmman.  Pa3zHocThb
NOTEHIUAIOB. [IpOBOJHMKM W JIHMAIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.
JlnsnekTpuyeckasi IpOHULIAEMOCTb.

DNEeKTPOEMKOCTD. Konpencarop. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOT0 KOHAEH CaTopa.

TexHHUUecKue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOII,
AIIEKTPOMETP, AJIEKTPOCTATUYECKAsl 3allMTa, 3a3€MJICHHE D3JIEKTPONPHOOPOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN aNNapatT, CTPyHHBIN IIPUHTED.

Llemoncmpayuu

YCTpONCTBO M MPUHLMI IEUCTBUS DJIEKTPOMETPA.

B3anMozeiicTBre Ha’IEeKTPU30BAaHHBIX TEI.

DNEKTPUUECKOE MOJIE 3aPSAKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLAAH
IUTACTHH, PACCTOSIHUS MEXIY HUMHU U JUIJIEKTPUYECKON TPOHHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mMepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

ONEeKTpUYECKUd TOK. YCJIOBHMS CYIIECTBOBAHMS JIIEKTPHUUECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTka LenH.

DNEKTPUYECKOE COMPOTHBIICHHUE. YE€IbHOE CONPOTHUBIICHHE BEILECTBA.
[locnenoBaTenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COCINHEHUE TIPOBOIHUKOB.

PaGora onexktpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomrHocTh
AIIEKTPUYECKOTO TOKA.

DNEeKTPOABMXKYLIAsl CUJIA U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHKA TOKA.
3akon Oma qand nNoJHOM (3aMKHYTOM) »nekTpuyeckord 1enu. Kopotkoe
3aMbIKaHHE.

ONeKTpoHHAasT MPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUS METAJUIOB OT TemMnepatypbl. CBEPXITPOBOIUMOCTD.

ONeKTpu4ecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku.  CoOCTBeHHass W NpUMECHass  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBoiiCcTBa p—n-niepexoa. [1oaynpoBogHIKOBBIE TPUOOPHI.

OneKTpudyecKuid TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB.
DNeKTpoIUTUYECKAs TUCCOLalus. DIEKTPOIIU3.

DnekTpuueckuid TOK B razax. CaMOCTOSITETbHBIA U HECAMOCTOSITEIbHBIN
paspsan. Monnus. [Ina3ma.

TexHHUuecKue yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJIbTMETpP, PEOCTaT, MCTOUYHUKHU TOKA, BJIEKTPOHArPEBaTENbHBIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIEHUS, BaKyyMHBIN
IMOJ, TEPMHUCTOPbI U (DOTOPE3UCTOPBI,  MOTYNPOBOJHUKOBBIA  JHOJ,
rajbBaHUKA.

Llemoncmpayuu

M3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBJIECHUS NUWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAIN TIONIEPEYHOTO CEYEHHMs M MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.



[IpssmMoe wu3MepeHue dIEKTpoABIKYLIEd cwuibl. KopoTkoe 3aMblKkaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBoii paspsia U NpOBOJAMMOCTb BO3yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

M3yyeHue cMenaHHOro COeIMHEHNsI PE3UCTOPOB.

N3mepeHne 37IeKTpOABMKYILEH CHIIBI HICTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIECHUS.

Hab6nronenue anextponmsa.

MexnpeaMeTHblie CBSA3H

Nzyuenue kypca gusuku 6a30Boro ypoBHs B 10 Kjgacce OCyIIeCTBISETCS C
y4ETOM COJIEPKATENBHBIX MEXKIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH,
OuoNoruu, XMMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOJO0B HAyYHOI'O
NO3HAHUS: SIBICHUE, HAYYHBIA (PakT, TUmoTes3a, (pu3nueckas BEIMYWHA, 3aKOH,
Teopusi, HAOIIOACHHE, YKCIIEPUMEHT, MOJICTTUPOBAHIE, MO/IENb, H3MEPEHHUE.

Mamemamuxa: peuieHHEe CHCTEMbl YpaBHEHMH, JHMHEWHas (yHKIu,
napabona, rumnepbona, uX TpaQUKd U CBOMCTBA, TPUTOHOMETPUUYECKUE
byHKIHMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPhI U UX MPOEKLMU HA OCU KOOPJMHAT,
CJIO’KE€HUE BEKTOPOB.

bBuonocus: wmexanndeckoe ABW)KEHHME B JKMBOM mpupone, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OpPraHU3MOB (BHIbI TEIJIONEPEAayH, TEIJI0BOE
paBHOBECHUE), JIIEKTPUYECKHE SABJICHHS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJEKYI,
MOJIb BEUIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeET,
XKUIKOCTEN M Tra3oB, DJIEKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJIMTHYECKAS
JUCCOLMAIIMS, FaJbBaHUKA.

lI'eoepaghus: BAaXXHOCTb BO31lyXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocus: nmpeoOpa3zoBaHUE IBUKEHUI C HCTIOIB30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHHUKE, NOJLIMIIHUKH, HCIIOIb30BAHHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TE€XHUKE (pakeTa, BOJOMET U APYrHE), ABUIaTEllb BHYTPEHHETO
Cropanus, TmapoBas TypOuHa, OBITOBOH XOJOAWIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH  TOJYYEHHUS COBPEMEHHBIX MAaTEpPUAIOB, B TOM YHCIE
HAHOMATEpHAJIOB, W  HAHOTEXHOJOTWH,  JJEKTPOCTATUYECKasl  3alluTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
AJIEKTPOHATpPEBATENbHBIE  MPUOOPBI,  AIIEKTPOOCBETUTENbHBIE  MPUOOPHI,
raJbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoanHammuka

Tema 3. Mazcnummnoe noe. IneKmpomacHUmMHAA UHOYKYUSA

IToctosausle MaramTel. B3amMmopaeiicTBHEe IIOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosie. Bexkrop MarHUTHOW MHAYKUMH. I[IpuHIMO cyneprno3unuu
MArHUTHBIX MOJIEW. JINHMM MarHUTHOM MHAYKUMU. KapTuHa MTMHUNA MarHUTHON
VHIYKIWH NOJISI TOCTOSSHHBIX MAarHUTOB.

MarauTHOe TMOJie MPOBOJHMKA C TOKOM. KapThHa NMHWNA WHIYKIUU
MAarHUTHOTO TOJISl JUIMHHOTO MPSIMOrO MPOBOJIHUKA M 3aMKHYTOr'O KOJIBLIEBOTO



IPOBOJHMKA, KaTyllku ¢ TokoM. OmnbeiT Opcrena.  BsaumopeiictBue
IIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAIIPABJICHHUE.

Cuna JlopeHua, e€ Monaynb W HampaBiieHue. [[BH)KeHHE 3apsKEeHHOU
YacTULIBI B OJJHOPOJTHOM MAarHUTHOM moJie. Pabota cumnsl Jlopena.

SIBeHME DNIEKTPOMAarHWUTHOM WHAYKIMM. IIOTOK BEKTOpa MAarHUTHOU
UHAYKIUU. OJIEKTPOABWKYIAs CWIA WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Qapanes.

BuxpeBoe anekTpuueckoe Mose. DNEKTPOABHXKYIIAs CHIA HUHIYKLHH B
IIPOBOJHUKE, IBWKYILEMCS IOCTYNATENBHO B OTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIE€HHME CaMOMHAYKLMH. OJIEKTPOABMKYILAs CUia
CaMOMHIYKIIVH.

DHEeprusit MarHUTHOT'O OJISI KaTYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: ITOCTOSHHBIC
MarHuThl, JIEKTPOMArHUThI, AJIEKTPOJABHUraTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHL], THIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIMHUY MHAYKIUY MarHUTHOTO TTOJISL.

B3anmoneinicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amrnepa.

JevictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMArHUTHOU UHAYKLH.

[IpaBuiio Jlenna.

3aBUCUMOCTh  3JIEKTPOJABMIKYIIEH CWJIBl HMHIYKIHMH OT CKOPOCTH
VU3MEHEHHS] MArHUTHOT'O ITOTOKA.

SIBieHME CAMOMHIYKIUN.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi

W3yyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccenenoBanne NeUCTBAS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM MHTYKLIHH.

Pa3nen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHUmMHble KO1eOAHUA

KonebGatenbnas cucrema. (CBOOOJHBIE MEXaHHMYECKHE KOJCOAHMS.
["apmonnueckue xonebanus. [lepuon, yactora, ammuutyaa u $asza kojaeOaHUM.
[IpyXuHHBII MasITHUK. MaremaTu4eckuii MasITHUK. YpaBHeHue
rapMoHn4Yeckux kosnieOanuid. IIpeBpaileHne »HEpruM NOpU TapMOHUYECKHX
KOJIeOaHUSIX.

KoneGatenbupiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KojeOaHUs B
UICATbHOM KOJeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMU KoseOaHusiMu. dopmyna TomcoHa. 3akOH COXpaHEHUS
SHEPIrHH B UJCATBHOM KO0JIe0aTEIbHOM KOHTYDE.

[IpencraBnenne o0  3aryxamomux  KoneOaHusiX.  BbIHyXIeHHBIE
MexaHn4yeckue Kkojebanusa. Pe3onanc. BpiHyXIeHHBIE 3IE€KTPOMArHUTHbBIE
Kosie0aHusl.



[lepemennbiii TOk. CHHYCOMJAQIbHBIA TMEPEMEHHBIH TOK. MOIIHOCTb
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE€ WU JEHCTBYIOLIEE 3HAYEHUE CWIIBI TOKa U
HaIPSHKCHUS.

Tpanrcdopmarop. [TpousBoaCTBO, nepegada U TMOTpeOsieHHe
IEKTPUYECKOW  SHEPruH. OKOJIOTMYECKHME PUCKM MpU  MPOU3BOACTBE
aneKTposHeprun. KynbTypa MCIoNb30BaHUS 3JEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HH.

TexHuyeckue yCTpoMCTBAa M NMPAKTUYECKOE NPUMEHEHHE: DIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHHUM JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJjieOaTeabHOW cHCTEMbl (MPYKUHHBIN WIN
MaTeMaTUYECKU MasiTHUK).

Hab6nronenue 3atyxarommx KoaeOaHuil.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIEOAHUI.

Ha6nronenue pezonanca.

CB0OOHBIE AJIEKTPOMArHUTHBIE KOJIeOaHusl.

OcuutorpamMMsl (3aBUCHMOCTH CHJIBI TOKA W HANPSDKEHHSI OT BPEMEHM)
JUIS SIIEKTPOMArHUTHBIX KOJIeOaHUi.

Pe3onanc npu mnocienoBaTeIbHOM COEIMHEHHHM PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenps TMHUY NEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

HccnenoBanne 3aBUCHUMOCTH MEPUOAA MalbIX KOJEOaHHUM TIpy3a HAa HUTHU
OT JYIMHBI HUTU U MacChl rpy3a.

HccnenoBaHre NEpEMEHHOTO TOKA B IENM W3  IOCJIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE B0JIHbL

Mexanuueckue BOJHBI, yclioBHUsA pactpoctpaHeHus. Ilepuon. CkopocTh
pacnpocTpaHeHus: W JuHa BOJHBL [lomepedyHble W MOPOAOJBHBIE BOJHBI.
WuTepdepentms u qudpakius MEXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTpOMAarHUTHBIE BOJHBI. YCIOBHS HW3JIyYEHHs 3JIEKTPOMATHUTHBIX
BOJIH. B3aumHas opueHrtanus BekTopoB E, B, V B aneKTpoMarHuTHON BOJIHE.
CBolicTBa 3J€KTPOMArHUTHBIX BOJIH: OTPAKEHHE, MTPEIOMIIEHUE, TOJISIPU3ALINS,
mudpakius, uarepeperus. CKOpoCTh AIEKTPOMATHUTHBIX BOJIH.

[IIkana 31eKTpOMArHUTHBIX BOJH. [I[puMEeHEeHHE 3MEeKTPOMArHUTHBIX BOIH
B TEXHUKE U OBITY.

[IpuHIHNBI paguoCBA3U U TeneBuaeHusA. Pannonokanms.

DNEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHUUeCKUEe YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBAsl JIWAarHOCTHKA B TEXHUKE W MEIULMHE, pajap,
pannonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue U pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneGmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habnonenue orpaskeHus: U MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AUPpakiini MEXaHHUYEeCKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmtonenue cBsi3u IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOU U
4acTOTOM KoneOaHuH.



HccnenoBaHne  CBOMCTB  3JEKTPOMATHUTHBIX — BOJIH:  OTpaKCHHE,
peIoMIICHUE, TIONSIpU3alus, AMPpaKius, UHTEpPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpssMonuMHENHOE pacnpOCTpaHEHUE CBETa B
oaHopoaHo cpexe. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxeHnue cBeta. 3akoHbI OTpaxeHus cBeta. [locTpoenne nzoOpaxeHui
B IUIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI NPEJOMIIEHHS CcBeTa. AOCOIIOTHBIN
nokasarenb npenomienus. 1lonHoe BHyTpeHHee otpaxenue. lIpenensHpiil yron
MIOJIHOT'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CrnoxkHbIil cocTaB Oenoro cBeta. LIBerT.

Cobupatomie ¥ pacceuBarolie JUH3bL. ToHkas muH3a. DokycHoe
paccTosiHUE U OINTHYEcKas cuja TOHKOW JH3bL. [locTpoeHune m3oOpaxeHuii B
coOupamImux ¥ paccenBalomux JuH3ax. @dopMmyna TOHKOHW  JIHMH3BI
VYBenuueHue, JjaBacMoe JUH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

Bonnosas onrtuka. UnTepdepenuus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOACHUS MAaKCUMyMOB M MHUHHMYMOB B HMHTEpP(EPEHIUOHHOU
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHKOB.

Hudpaxaus ceera. udpaxkinuoHHas pemérka. YcCioBue HaOMIOACHUS
[JIABHBIX MAaKCUMyMOB TMpU MaJCHHUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHHYecKUe YCTpPOMCTBA M NPAKTUYECKOE NPHUMEHEHHWE: OYKH, JIyma,
¢doroanmnapat, MPOEKUHOHHBIA ammapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, MOISPOUI.

Llemoncmpayuu

[TpsimonMHEHOE pacnpOCTpaHEHUE, OTPAKEHUE U MPETOMIICHHE CBETA.
OnTuueckue mpuOOpHI.

[TontHOE BHYyTpeHHEE OTpakeHne. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopaenn MUKpOCKOIa, TENECKOIIA.

Hab6nronenue natepdepeninm cpera.

Hab6nronenue nudpaxium ceera.

Hab6nronenue nucnepcun cBera.

[TonyyeHue cnekTpa ¢ MOMOIBIO TPU3MBI.

[Tomy4yenue ciexkTpa ¢ mMOMONIbIO AUGPAKITMOHHON PEIIETKY.

Hab6nronenue nonspusamnum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi

W3mepeHne nokasaTessi NpeIOMIICHHS CTEKIIA.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Ha6nronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crIeIHAJIBLHO TEOPUH OTHOCHTEIbHOCTH
['panuubl  OPUMEHUMOCTH  KJIIACCUYECKOM  MexaHWKd. lloctymnatel
CHELUATIbHON TEOPHUH OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSI CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEMJIEHHE  BPEMEHU WU
COKpAILEHNE JIJINHBI.
OHeprusi 1 UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.



CBs3p Macchl C JHEpPrueld W HUMITYJIbCOM PEISTUBUCTCKOM YaCTHULBI.
DHeprust NoKosl.

Pasznen 7. KBanToBast pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBs3u sHepruu (OTOHA C €ro YacTOTOM.
OHeprusi ¥ UMIYJIbC POTOHA.

OtkpoiTne u uccinenoanue ¢otordpdekra. Onbitel A. I'. Cronerosa.
3akonbl poToaddexra. YpaBHenue DitHTelHa 1 hoTodrdhdexTa. «KpacHas
rpanunay poroaddexra.

JlaBrienne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M MPaKTUUYECKOE MPUMEHEHHUE: (POTO3IEMEHT,
doromaTyuk, coaHeuHas Oatapesi, CBETOAHO/I.

Llemoncmpayuu

®oTto3(pdexT Ha yCTaHOBKE ¢ TUHKOBOM MJIACTHHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddeKTa.

Ceroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pezepdopnaa mo paccessHuio o -4acTHII.
[InanerapHas mozens aroma. Ilocrynmatel bopa. M3nmydenne m mornoienue
(OTOHOB MpHU TEpexo]ie aToMa C OJHOTO YPOBHS SHEPruu Ha Apyroil. Buiel
criekTpoB. CIEKTp YPOBHEU HEPTrUU aTOMa BOJIOPO/IA.

BonnoBeie cBorictBa uactun. Bomusl ne bpoins.  Kopnyckymsapro-
BOJIHOBOM AyaJlu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3JIyYECHHE.

TexHuyeckue yCTpouCTBa M NMPAKTUYECKOE NMPUMEHEHUE: CHEKTPAJIbHBIN
aHaJM3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIBIOTED.

Llemoncmpayuu

Mopens onbita Pesepdopna.

OmnpenenexHue JUIMHBI BOJIHBI J1a3epa.

Habmronenue nuHedvarsix CIeKTPOB H3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

Habmroenue nuHenvyaToro CexkTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHs sapa. OTKpbITHE
panuoaktuBHOcTH. OmbiTel  Pe3epdopna 1o  ompeneneHHo  cocTaBa
panuoakTuBHOrO u3nyudeHus. CBoiicTBa anb(da-, OeTa-, ramma-u3ITydeHHUS.
BinsiHre paguoakTUBHOCTH Ha )KMBBIE OPraHU3MBI.

OTkpbiTHE TpOTOHA U HelTpoHa. Hyknonnas monens siapa I'eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe uncio sjpa. M30Tormsl.

Anbda-pacniaa. ONEKTPOHHBIM M TO3UTPOHHBIA Oera-pacmnan. ['amma-
U3JTy4YeHHE. 3aKOH PaIMOAKTUBHOIO pacraja.

OHeprus CBSA3M HyKJIOHOB B sipe. SaepHbie cuibl. JledekT Macchl sipa.

Snepusle peakuuu. [lenenue u CUHTES sA1Ep.

Anepubrit peakrop. Tepmosinepusiii cuaTe3. [IpoOaemMbl M TEPCIEKTUBBI
SJIEPHOMN SHEPreTUKU. DKOJOTMYECKHE ACTIEKTHI SI€PHON SHEPIETUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.

MeToap1 HAOMIOAEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHII.



dynaameHTanbHble B3aUMOJCHCTBUS. EIuHCTBO (pu3Mueckoll KapTHUHBI
Mupa.

TexHHuuecKue YCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: JO3UMETD,
KaMmepa Bunbcona, sinepHblit peakTop, aToMHast bomoa.

Llemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

Otanbl pa3BuTUs acTpoHoMuu. llpukianHOoE W  MHPOBO33PEHUYECKOE
3HA4YEHUE aCTPOHOMMUM.

Bun 3Bé€3nnoro neba. Co3Bes3nus, sipkue 3BE3/bI, TUIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuyHas cucreMa.

Connue. ConHeuyHasi akTUBHOCTh. McTtounuk sHepruu CoJsiHIIA U 3BE3.
3BE3IbI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[Marpamma «CHEKTpaJbHBIMA Kiacc —
CBETUMOCTBY». 3BE3/bl IVIABHOM IOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUJIS 3BE3]1 IVIABHOW IOCJEN0BATENLHOCTUH. BHyTpeHHEE CTpOeHHE
3B€31. CoBpEMEHHBIE MPEICTABIEHUS O MPOUCXOXKIAECHUU U 3Bosronuu ConHia
Y 3BE37. DTanbl )KU3HU 3BE3].

Mnineunstii [Iyte — Hama I'anaktuka. [lonoxxenne u neuxenue CosHUA B
['amaktuke. Tunel ramaktuk. Paguoramaktuku u kBaszapbl. UEpHbIE IBIPHI B
A/1pax rajakTuK.

Bcenennas. Pacummpenue Bceenennoit. 3akon Xa60ma. PasOeranue
ranakTuk. Teopust bonsmoro B3peiBa. PenukroBoe n3nyyeHue.

Macmrabnas crpykrypa Beenennoii. MeTtaranakTuka.

Hepeménusie mpo6ieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M C UCITOJIb30BAaHUEM
KOMIBIOTEPHBIX TMPWIOKEHUA JJI1 ONpEACNICHUsI TOJOXKEHUs HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE co3Be3/1usi CeBepHOro moiyuapus u
SIPKUAE 3BE3IBL.

Ha6monenus B Teneckon Jlynsl, mnanet, Mneunoro [ytu.

O0o01aronIee NOBTOPEHUE

Ponr Qusukm u acTpoHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M ASTHUYECKOW cdepax eATeIbHOCTH YelIOBEKa, POib U MECTO
¢u3MK U acTpOHOMHUUM B COBPEMEHHOW HAy4YHOM KapTHHE MHpA, POJb
¢uznyeckoit Teopuu B (HOpMHUPOBAHUU TIPECTABICHUNA O (PU3NUYECKOI KapTHUHE
MUpa, MECTO (PU3MUECKOW KapTHUHBI MHUpa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOE.

MexnpeaMeTHblie CBSA3H

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCymiecTBiIsieTcs ¢
y4ETOM COJIEPKATENBHBIX MEXKIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH,
Ouonoruu, XMMHUHM, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsamusl, CBSI3aHHbIE C U3yYEHHEM METOJ0B HAyYHOI'O
NO3HAHUS: SIBIEHUE, HAYYHBIA (PakT, TUmoTes3a, (pu3nueckas BEIMYWHA, 3aKOH,
Teopusi, HAOIIOACHHE, SKCIIEPUMEHT, MOJICTTUPOBAaHIE, MO/IENb, H3MEPEHHUE.

Mamemamuka: pelmIeHUE CUCTEMBl YPaBHEHHMM, TPUTOHOMETPUYECKHE
byHKIHMH: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'eHC, OCHOBHO€E
TPUTOHOMETPHYECKOE TOKIECTBO, BEKTOPhI U UX MPOEKLMU HA OCU KOOPJIHHAT,



CIIO)KEHHE BEKTOPOB, IIPOM3BOJHBIC AJIIEMEHTAPHBIX (DYHKUIUN, TpPU3HAKU
no00us TPEyrojbHUKOB, ONpEEICHUE IJIOMAAN TUIOCKUX (Guryp u o0néma
TEJ.

buonocusa: >nekrpuyeckue SBICHUA B KMBOM MpUPOJE, KoJieOaTelIbHbIE
JIBUKEHUS B JKUBOM MPUPOJE, ONTHUYECKUE SBJICHHUS B JKUBOW NPUPOJE,
JNEUCTBUE paJiMALIMK HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPyKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0pa30BaHHUA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIM aHAJIM3.

l'eocpagpua: MarHUTHBIE TIONIOCA 3€MJIM, 3aJie)KM MAarHUTHBIX PYII,
(doTochEMKA 3eMHOM MOBEPXHOCTH, MPECKA3aAHUE 3eMIIETPICEHUH.

Texnonoeua: NWHUM DIEKTPOIIEpenad, TE€HEpaTop IIEPEMEHHOr0 TOKa,
AIIEKTPOJBUTATENb, UHAYKUNOHHAS €4Yb, pajgap, paauOlNpPUEMHHUK, TEIEBU30p,
anTeHHa, Ttenedon, CBY-meuyn, MpOCKIIMOHHBINA amnmapar, BOJOKOHHAsS OITHKA,
coJiHeuHas Oarapesi.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO TIpeameTa «Du3uKka» Ha ypOBHE CPEIHETO OOIIero
oOpazoBanmsi  (0a30BBIA  YpPOBEHBb) JIODKHO OOECHEUYHUTHh  JTOCTHIKEHUE
CIIEMYIONMUX JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ynbTaTbl OCBOEHUs YyuyeOHoro mpeamera «Duzukar»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOYyYaroIUXcs
PYKOBOJICTBOBATHCS  C(POPMUPOBAHHON BHYTPEHHEH MO3UIMENH JUYHOCTH,
CHUCTEMOU UEHHOCTHBIX OpHEHTAIil, MO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIMX TPAJULIMUOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIEeCTBa,
pacuIMpeHre >KU3HEHHOTO ONbITa M OINbITa JAESTENBHOCTH B Ipoliecce
peanu3alyyd OCHOBHBIX HANpAaBJICHUW BOCHUTATENBHOW AESTENBHOCTH, B TOM
YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  TPAKJAHCKOW  MO3UIMM  OOy4aromerocss  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0O 00IIECTBA;

OPUHATUE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHUECKUX H
JEMOKPATUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPA’KIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHu3alluu;

yMEHUE  B3aUMOJICHCTBOBaTH C  COLMAIbHBIMM  MHCTUTYTaMH B
COOTBETCTBUM C UX (DYHKIMSIMU U HA3HAYEHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTL  POCCUHCKOM rpaxxaaHCKON UJCHTUYHOCTH,
naTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHWE K TOCYyAapCTBEHHBIM CHUMBOJAM, JOCTUXKEHUSAM
POCCUICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeSATEILHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKJIIOYAas OSCTETUKY HAY4YHOIO
TBOPYECTBA, IPUCYIIETO (PU3NUECKON HAYKE;

5) TpyA0BOI0 BOCIIMTAHMS:

MHTEPEC K Pa3INYHbIM chepaM npodeccHoHaIbHOM NeSTeIbHOCTH, B TOM
YHClie CBSA3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymied mnpodeccun U pearu30BbIBATH COOCTBEHHBIC >KU3HEHHBIC
TUTaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSKEHUU BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:



c(OPMHUPOBAHHOCTH IKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHUE TTI00aIHHOTO
XapakTepa SKOJOTUUECKHUX MPOOIIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICMCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA;

pacIIMpeHre ONbITa ACSATENIBHOCTH HKOJOTMYECKON HANpPaBICEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3UUECKON HAYKH;

OCO3HaHUE LEHHOCTH HAyYHOH JEeATEIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs (U3MKKM  OCYHIECTBIATH MPOEKTHYI0 U  HCCIEAOBATEIbCKYIO
NEeSATEIbHOCTh HHIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe NelcTBUS
ba3oBble jlornyeckue JefcTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh M aKTyalU3UpoBaTh Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEAEIATh eI ACSITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKCHHUS,

BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEUYHS] B paccMaTpUBaEMBbIX
(bu3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH PEHICHUs MPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS
MaTepUaIbHBIX U HEMaTEPUaJIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATE€IbHOCTh, OILICHUBATh COOTBETCTBHE
pe3yJIbTaTOB LIEJSIM, OLIEHUBATh PUCKH MOCIEICTBUN 1EATEIHHOCTH;

KOOPAMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHSX PpeajJbHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPH PEIICHUN KU3HEHHBIX MPOOIIeM.
ba3oBble ucciaenoBarelbcKue 1eMCTBUA:

BJIa/IETh HAYYHON TEPMUHOJIOTHUEH, KIFOUYEBBIMH MOHATUSMU U METOJaMU
buznyecKkoil HayKu;

BJIAaJ€Th  HAaBBIKAMU  Y4eOHO-HCCIEOBATENbCKOW U MPOEKTHOU
NEeSTEeNIbHOCTH B 00JMacTH  (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY ~ TOMCKY  METOJOB  pemieHus 3amad  (U3MYECKOTo
coJiep>KaHusl, MPUMEHEHUIO PA3INYHBIX METOAOB MMO3HAHUS;

BJIAQJETh BUAAMH JACSITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIIpEeTallii, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYalUsAX, B TOM YUCIIE MIPH CO3JaHUH YUeOHBIX TPOEKTOB B 001aCTH (DU3HKH;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTyalU3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeIleHHUs], HaXOIUTh apryMEHThI JJIs J0Ka3aTelbCTBA
CBOMX YTBEpXJICHUM, 3a]1aBaTh MapaMEeTPhl U KPUTEPUH PEIICHUS;

aHaAM3UPOBATh IMOJYYCHHbIE B XOJ€ pELICHUS 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIEHUBATh HUX JIOCTOBEPHOCTh, IPOrHO3MPOBATh H3MEHEHHE B
HOBBIX YCJIOBHUSX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTeIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU N3YYEHUH (DU3BHKHY;

JlaBaTh OLEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



yMETh T[EPEHOCUTh 3HaHHA 1O (HU3WKE B MPAKTHUECKYI0 001acTh
KHU3HENIEATSIILHOCTH;

yMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS,

CTaBHUTh POOJIEMBI U 33]1a4H, IOy CKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

Padora ¢ nndopmanueii:

BJIAJICTh HABBIKAMH IOJyYCeHUS MHPOPMAIUU (PUINIECKOTO COICpPKAHUS
U3 UCTOYHHKOB Pa3HBIX THUIOB, CAMOCTOSITEIILHO OCYIIECTBISITh MOUCK, aHAIIN3,
CHCTEMATH3AIMI0O ¥ WHTEPIPETAINIO UHPOPMALIUN PA3THIHBIX BUAOB U (OpPM
NpeCTaBICHHUS,

OILIEHUBATh JOCTOBEPHOCTH HH(POPMAIINY;

UCITIONIB30BaTh CPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B~ pPCIICHWH  KOTHUTHBHBIX, = KOMMYHUKATHUBHBIX |
OpPTraHU3aIMOHHBIX 33Ja4 C COOJIIOJIEHHEM TPEOOBAHUI IPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PEeCypcOCOEpPEKEHHs, MTPABOBBIX M ATHYECKUX HOPM,
HOPM MH(POPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COICPKAHUS B Pa3MUHBIX (opmarax ¢
yu4€TOM Ha3HA4YeHUsT WHQPOpPMAIMM H [EJICBOW ayIUTOPHH, BBIOHpas
ONTUMAITLHYIO (DOPMY MPENICTABICHUS ¥ BU3YaTH3AIIHH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeCTBHA:

OCYIIECTBIISATh OOLIEHHE Ha Yypokax (U3UKH M BO BHEYPOUHOM
NEeSATENbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMii W CMAr4arb
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOX TOYKY 3PEHHUS C MCIOJb30BAHUEM
S3BIKOBBIX CPEJCTB;

NOHMMAaTh W HUCIOJb30BaTh  IPEUMYINECTBA  KOMaHAHOW  H
WHIMBHUIYaIbHON pabOThI;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KaKJI0T0 YJIEHA KOJUIEKTUBA;

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh ACUCTBUA MO €€ NOCTHUKEHHIO: COCTaBJISTh IUIAH JICVCTBHM,
pactpenensiTe polid C y4€TOM MHEHUH YYaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM padoTHI;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIAJa M KaXKJOTO yYaCTHHKAa KOMAHJbI B
oOmIHii pe3ynbTar no pazpaboTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HAEH C NO3ULUUU HOBU3HHBI,
OpUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEICHHUE B Pa3IUYHBIX
CUTYaLUX, IPOSABIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHUBEpcaJlbHbIe y4eOHbIe /1eiicTBUA
Camoopranusanus:

CaMOCTOSITENIBHO ~ OCYUIECTBIIATH  MO3HABATENBHYIO JESATEIBHOCTh B
o0jmacTh (QU3MKU H aCTPOHOMHUH, BBIIBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIE 3a/a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH PEIICHUS] PaCYETHBIX U KaueCTBEHHBIX
3aja4, IJIaH BBIMOJIHEHUS MPaKTUYECKOW paboThl ¢ y4ETOM HUMEIOMINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MIPEATMIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;



pacmiupsiTh ~paMKd ~ ydyeOHOro TMpeaMera Ha  OCHOBE  JIMYHBIX
IPEANIOYTEHUM;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEeHTHpPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO SPYIUIHMH B 001acTU
(Gu3MKH, TOCTOSHHO TIOBBIIIATH CBOM O0pa3oBaTeNbHBIA M KyJIbTYPHBIN
YPOBEHBb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th HABBIKAMHM TIO3HABATENbHOM peQuieKCMH KaK OCO3HaHUs
COBEPILAEMbIX JEHCTBUI W MBICIUTEIBHBIX IMPOLECCOB, MX PE3YyJbTAaTOB M
OCHOBaHMIi;

UCTIONB30BaTh NPUEMBI pedieKCUM ISl OLEHKH CHUTyallud, BbIOOpa
BEPHOI'0 PELLEHUS;

YMETh OLICHUBAaThb PUCKH M CBOEBPEMEHHO IMPUHUMATh PEIIECHUS MO UX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYTMX [pU AHAIU3€ pPE3yJIbTATOB
NEeSATENbHOCTH;

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHTBhl JPYTMX [pU aHAIU3€ pPE3yJIbTATOB
NEeSATENbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B nponecce nocTukeHuss IMYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTrPaMMBbI
no ¢u3NKe JIs ypPOBHS CPEIHEro OOIIero oOpa3oBaHUS y OOyYarOIUXCs

COBEPILIEHCTBYETCS OMOIMOHANBHBI ~ WHTEIUICKT, TPEe/IIOIararoIIni
c(OpPMHUPOBAHHOCTb:
CAMOCO3HAHMS,  BKJIOYAIOIIEr0  CIIOCOOHOCTh  MOHUMATh  CBOE

YMOLIMOHAJIBHOE COCTOSHUE, BUJECTh HANpPAaBICHUS Pa3BUTHUA COOCTBEHHOU
IMOLIMOHAIIBHOM cepbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBaHHsl, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMEHUE NPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTh aJaNTHUPOBATHCA K
YMOLIMOHAIIBHBIM HM3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpEeMJICHHE K JOCTHKEHUIO 1IeNn
U yCIEXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE ACHCTBOBATH UCXO/S U3 CBOMX
BO3MOKHOCTEH;

OMMATUM, BKIIOYAIOMIEH CIMOCOOHOCTh MOHUMATh  3MOIMOHAILHOE
COCTOSIHME JPYr'MX, YYHUTBIBaTh €ro TMpH OCYLIECTBICHUU OOIICHHMS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPAaHUBATH
OTHOIIICHHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, TIPOSIBIATH HHTEPEC U pa3pelaTh
KOH(JIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce mpeaMmeTHble pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:



JI€MOHCTPHUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHON KAapTHWHBI MUpPA, B PA3BUTHUU COBPEMEHHON TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHUS H3YyUYEHHBIX (PU3NYECKUX MOJIEIeH:
MaTepuajbHas TOYKa, WHEpIHMaJbHAs CHUCTeMa OTCuY€Ta, aOCOJIOTHO TBEpAOE
TEJI0, WACAIBHBIA Ia3, MOJEIN CTPOEHHUs Ia30B, )KUAKOCTEW M TBEPABIX TeEI,
TOUYCUHBIN SJIEKTPUUECKHUM 3apsa/] IpU pelIeHUN PU3NIECKUX 3a/1a4;

pacmo3HaBaTh (PU3MYECKHe SBICHUS (MPOLECCh) M OOBICHATH MX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUHM CTPOCHMS
BEIIECTBA W  DJJEKTPOJAWHAMHUKHA: DPAaBHOMEPHOE W  PaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE JBW)KE€HHE, CBOOOJHOE TMAaJIeHWe TeJ, JBWKEHUE 110
OKPY>KHOCTH, WHEpIUs, B3aumoneuncTsue ten, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJIKOCTEN M TBEPABIX TEJ, U3MEHEHUE 00BEMA TeJl NPHU
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PABHOBECUE, HCIIAPEHUE, KOHACHCALMS,
IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHHWE, BJIIAXKHOCTh BO31yXd, IOBBIIICHHUE
JABJICHHWs Ta3a IpU €ro HAarpeBaHWM B 3aKPBITOM COCYAE, CBA3b MEXKIY
napaMeTpaMM COCTOSIHMSL Tra3a B H30MpoLeccax, JJIEKTpU3alus —Ted,
B3aMMOJEHCTBUE 3aPsJI0B;

OTMMUCHIBATh MEXaHUYECKOE JBUKECHHE, UCTIONb3Ysl (PU3UUECKUE BEINYUHBL:
KOOpAMHATa, IIyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, CUJa,
UMITyJIbC ~ Te€Ja, KUHETHYeCKass dSHeprusi, IOTEHUWaJdbHas  SHEprus,
MeXaHu4yecKkass paboTa, MEXaHHYeCKash MOIIHOCTb; MPU OMHCAHUU TMPABUIBHO
TPAaKTOBATh (DPU3MUECKHUI CMBICI UCIOJB3YEMBIX BEIMYUH, UX O0O3HAUYEHHUS U
€IMHUIIBI, HAXOUTH (POPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (GU3NYECKYIO BETUUUHY
C IPYTHMMH BEJIMYHUHAMY;

ONKCHIBATh M3YyYECHHBIE TEIIOBBIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHMS,
UCTIONB3ysl (U3NYECKUE BEIMYMHBI: JIaBJICHHE Trasa, TeMmIepaTypa, CpeIaHss
KMHETHYECKAs DHEPIus Xa0THYECKOTO JBUKEHUS MOJIEKYI,
CpEOHEKBAAPATUYHAS CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabota raza, KOIPPUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOTO
JBUTATENSl; TpPU ONMHCAHWM TPABWIBHO TPAaKTOBaThb (PUIUUYECKHI CMBICI
UCTIOJIB3YEMBIX BEIMYMH, UX OOO3HAUYECHUS M €AWHUIBI, HAXOAUTH (POPMYJIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIHUUHY C APYTUMU BETUYUHAM;

ONMCHIBATh  M3YYEHHBIE  DJJEKTPUYECKHE CBOMCTBA  BEIIECTBA U
JIIEKTPUYECKHE SBJICHUS (MPOLECCHI), HCHONb3Yys (PU3NUECKHE BETUYHMHBIL:
AIEKTPUUYECKUH 3apsill, dJIEKTPUUECKOE T0JIE, HANPSLKEHHOCTD OIS, OTEHIMAI,
pa3HOCTh MOTEHLMANOB; MPH OMHCAHWU MPABUIBHO TPAKTOBATH (PMU3MUYECKUN
CMBICJI HCMOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHHS M €JWHHIBI, YKAa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYHHY C JAPYTUMU
BEJIMYMHAMU;

aHaMM3UpOBaTh  (U3NYECKUE TMPOLECChl U  SIBICHHUSA, HCIOJB3Ys
¢usnyeckue 3aKOHbI U MPUHIMIBL 3aKOH BcemupHoro tarorenus, I, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW DJHEPIrUM, 3aKOH
COXpaHEHUsI UMITyJIbCA, MPUHUUI CYNEPIO3ULHUNA CUJl, PUHLHUII PABHONPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYIAPHO-KMHETHYECKYI0 TEOPHIO
CTPOEHUS BELIECTBA, I'a30BbIC 3aKOHBI, CBA3b CPEIHEU KMHETUYECKOW YHEPIUU
TEIUIOBOTO JIBWYKEHUSI MOJIEKYJl C aOCOJIOTHOM TeMIepaTypoi, MepBblid 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHUs JJIEKTPUYECKOIO 3apsaa, 3aKoH Kyiona,
IpU 3TOM Pa3NuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe
BBIp@XEHHE U yCIIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MPUHIUIBI JACUCTBUS MAIIUH, OpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBHUS UX 0€30MacHOrO HCIOJIb30BAHUA
B ITIOBCEIHEBHOM JKU3HU;

BBITMOJHATh KCIEPUMEHTHI M0 HMCCIIEOBAHHIO (U3UYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJB30BAaHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHHM, MPU 3TOM
dbopMmynupoBath TpoOieMy/3adady W TUIOTE3y YYeOHOrO OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMNBIT U
(GbopMyIHUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBbIE M3MEPEHHS] (PU3NUECKUX BEITUUHH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIM CHOCOO HM3MEPEHHS U HUCIOJIb30BaTh
W3BECTHBIE METO/IbI OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BEITUYMHAMU C
UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHHI, IPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
¢ukcHUpoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH (PU3UUYECKUX BEIMYUH B
BUie TaOnuil U rpauKoB, AeTaTh BBIBOABI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

coOmroAaTh mpaBmiia 6€30MacHOr0 TPyAa MPH MPOBEICHUN HCCIICOBAHUN
B paMKax y4eOHOro 3KCHEPHUMEHTa, y4eOHO-UCCIE0BATEIbCKON U MPOESKTHOU
NEATEIBHOCTH  C  HCHOJB30BAHMEM  HM3MEPUTENIbHBIX  YCTPOMCTB U
1a60paTOPHOTO 00OPYIOBAHUS;

pemiath pacu€THhIC 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJEIBIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBl M MPUHLMUIBI, HA OCHOBE aHAlU3a YCIOBHS
3aJa4d BBIOMpPATh (PU3MUECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIWYUHBI U
dbopMyIbl, HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOAUTH PAaCUYEThl U OLEHUBATH
peabHOCTh MOJIYYEHHOTO 3HAaYeHHS (PU3NUECKON BEJIHUNHBI,

pemarb KaueCTBEHHbIE 3a/1a4u: BBICTPAUBATh JIOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKJIEHUN C ONMOPOW Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

UCIIOJIB30BaTh ~ IPU  pEIIEHMHM  y4eOHbIX  337a4  COBPEMEHHBIE
UHOPMALIMOHHBIE ~ TEXHOJOTMU 1S TOHUCKA, CTPYKTYPUPOBaHHS,
UHTEpIpPEeTallud ¥  TPEACTaBICHUs y4eOHOW W  HAy4HO-TOMYJISPHOU
uHbOpMallMU, TIOAYYEHHOW W3 Ppa3IWYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIyYaeMyI0 HH(OPMALIHUIO;

OPUBOIUTH TMPUMEPHl BKIAJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3HUKE B TIOBCEIHEBHOM KU3HU
g obecrieueHus: 0€30MacHOCTH TOpu  OOpamieHMH ¢ npubopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, IJIsi COXPAHEHHSI 37J0POBBS U COOIOIEHUSI HOPM
HKOJIOTMYECKOT0 TIOBEACHUS B OKPYKAIOLLEN CpEE;

paboTaTh B TpYINIE C BBINOJHEHUEM PA3UYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TPYMIbI, PAlMOHATIBHO PACIPEAENATh OO0S3aHHOCTH U
IUIAHUPOBATh  JIESITEIbBHOCTh B  HECTAHAAPTHBIX CHUTyalMsX, aJeKBaTHO
OLICHMBATh  BKJAJ  KaXJOr0 M3 YYaCTHUKOB TIpyHIbl B  PEIICHUE
paccMaTpuBaeMoM MPOOJIEMBI.

K koniy obyuenuss B 11 kjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHU:

JI€MOHCTPHUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHON KapTHUHBI MUpPA, B PA3BUTHUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIFOJAEH, LIEJTOCTHOCTh U €JUHCTBO
du3nyecKoil KapTUHBI MUPA;



YUUTHIBaTh TPAHUIBl NPUMEHEHUS H3YyUYEHHBIX (PU3NYECKUX MOJIEICH:
TOYEYHBIM JJIEKTPUYECKUM 3apsA], JIyd CBETa, TOYEYHBIM HCTOYHUK CBETA,
s/IepHasl MOJENb aToMa, HYKJIOHHAs MOJENb aTOMHOTO siipa MpPHU pEHICHUU
buznyeckux 3amay;

pacmo3HaBaTh (PU3MYECKHE SBICHHS (MPOLECCh) M OOBICHATH MX Ha
OCHOBE 3aKOHOB OJJICKTPOJAWHAMUKH W KBAaHTOBOM (DU3UKU: JIIEKTpUUECKas
IPOBOJAMMOCTbB, TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MarHUTHOE JIEUCTBUS TOKA,
B3aMMOJCHCTBHE  MAarHUTOB, JJIGKTPOMArHUTHAs  HMHIYKIUS, JEHUCTBUE
MarHUTHOTO TIOJIA Ha TPOBOAHMK C TOKOM M JBIDKYIIMHCA 3apsij,
3JIEKTPOMATrHUTHBIE KOJIEOAHUSI U BOJIHBI, MPSIMOJMHEHHOE pacmpOCTpaHEHHE
CBETa, OTPaKEHHUE, MpesloMIIeHne, nHTepdepeHIus, AMPPaKIUs U MOIIPU3ALUI
cBeTa, qucnepcus ceera, otoanekrpudeckuii dpdext (hotodrddekr), cBeToBOE
JaBJI€HHE, BO3HMKHOBEHHME JIMHEHYAaTOrO CIEKTpa aToMa  BOJIOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOAKTUBHOCTH;

OMUCHIBAaTh U3yUEHHBIE CBOICTBA BEIIECTBA (IJEKTPUUECKHUE, MAaTHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  NPOBOAMMOCTh  PAa3IMYHBIX Cpel) U
3IIEKTPOMATrHUTHBIE SBJICHHS (IIPOLIECCHI), UCTIONB3Ys (PU3NUECKHE BETUYMHBI:
AIIEKTPUYECKUI 3apsijl, cuja TOKa, SJIEKTPUUECKOE HAMPSKEHUE, IIEKTPHUIECKOe
COTPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMXKYIIAas cuia, padora
TOKAa, WHAYKUMS MArHUTHOro 1mojsi, cwia Awmnepa, cuna JlopeHna,
UHAYKTUBHOCTh KATYIIKH, SHEPTUSl AJIEKTPUYECKOTO M MAarHUTHOTO TOJIEH,
NEepUOJ M YacToTa KojebaHui B KoieOaTeIbHOM KOHTYpE, 3aps/l U CHiia TOKa B
OpoIecCe TapMOHMYECKUX  AJIEKTPOMArHUTHBIX  KojeOaHu#, (OKycHOe
paccTosTHUE U ONTUYECKas CUJIA JIMH3BI, PU ONMKCAHUU MPABUIBLHO TPAKTOBATH
(u3NYECKUl CMBICT HCIOJNBb3YyEeMbIX BEIUYMH, UX OOO3HAYCHHS M €IUHHIIB,
yKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIIME MJAHHYIO (DU3UYECKYI0 BEIUYUHY C
JIPYTUMHU BETUYUHAMU;

OMUCHIBATh H3YYCHHbIE KBAHTOBBIC SBIICHUS M TPOIECCHI, HCIOJb3Ys
¢dusnyecKkue BEIMYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI U
4acToTa CBETa, PHEPrus U UMIMyJbC (OTOHA, MEPUOA MOJypacnaaa, dHeprus
CBS3M AaTOMHBIX SJI€p, MPH OMUCAHHM MPaBWIBHO TPAKTOBAaTh (U3NUYECKUIN
CMBICTT HCHOJB3yEMbIX BEIMYMH, MX OOO3HAYEHHS] M EIWHUIbI, YKa3bIBaTh
dbopMyIbl, CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYHHY C JAPYTUMU
BEJIMYMHAMU, BBIYUCIATH 3HAUYECHUE (PU3NUECKON BETUUHHBI;

aHaMM3UpOBaTh  (U3WYECKUE TMPOLECChl U SIBICHHUSA, HCIOJB3Ys
¢usnyeckue 3aKOHbI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEILHOTO U
napajuieIbHOTO COEIUHEHHS] TMPOBOJHHUKOB, 3akoH Jxoyms—JleHma, 3akoH
JJIEKTPOMArHUTHOW HWHAYKIMH, 3aKOH MPSMOJMHEHHOTO pacHpOCTpaHEHUs
CBETAa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPETOMJICHUS CBETa, ypaBHEHHUE
OnuHmreina g Goroaddexra, 3aK0OH COXpaHEHUS! YHEPTUH, 3aKOH COXPAaHEHUS
UMITYJIbCa, 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MacCOBOT'0 YHUCJIA, TOCTYNaThl bopa, 3aKOH paJinoakTUBHOTO pacraja, Mpu 3TOM
pa3nuuyaTh  CJIOBECHYI (OpPMYIHpPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIp@XEHHE U yCIIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;

ONpEAENsATh HANpaBJICHWE BEKTOpAa WHAYKIMM MArHUTHOTO  MOJIA
POBOJIHMKA C TOKOM, CHJIbl AMniepa u cuiibl JlopeHna;

CTPOUTb U OIHUCHIBATh M300pa)KCHHE, CO3/1aBAEMOE IJIOCKHM 3€pKajioM,
TOHKOW JTMH30M;

BBIMOJHATh SKCIEPUMEHTHI M0 HMCCIIEOBAHUIO (U3UYECKUX SIBICHUNA U
IPOIECCOB C HCIOJb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHHUM: MPH 3TOM
dbopMmynupoBath TpoOieMy/3aady H TUIOTE3y YYEOHOrO OSKCIEPUMEHTA,



coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH ONBIT U
(GbopMyIHUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBbIE M3MEPEHHS] (PU3NUECKUX BEITUUHH,
Opu 3TOM BBIOMpATh ONTHUMAJBHBIM CHOCOO HM3MEPEHHS U HUCIOJIb30BaTh
W3BECTHBIE METO/IbI OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKHX BEIUYMH C HCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHUN: TMPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yJbTaThl OTYyYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYUH B BUJAE TAOIUIl U
rpaduKoB, AenaTh BBIBOJIBI [0 pPe3yIbTaTaM UCCIIEOBAHMS;

coOmroAaTh mpaBuiia 6€30MacHOr0 TPyAa MPH MPOBEACHUN MCCIICOBAHUN
B paMKax y4eOHOTo 3KCIEPHUMEHTa, y4eOHO-UCCIIEOBATEIbCKON U MPOESKTHOU
NESTeIbHOCTH  C  HUCIHOJb30BAaHUEM  H3MEPUTENbHBIX  YCTPOMCTB U
1a60paTOPHOTO 00OPYIOBAHUS;

pemiath pacu€THhIC 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJEIBIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBl WM TNPUHILMUIBI, HA OCHOBE aHAU3a YCIOBHS
3aJa4d BBIOMpPATh (PU3MUECKYI0 MOJEINb, BBIACIATh (PU3HMUECKHE BEIWYUHBI U
dbopMyIbl, HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOAUTh PAaCUYEThl U OLEHUBATH
peabHOCTb MOJYYEHHOTO 3HAaYeHUS (PU3NUECKON BEJIHUMHBI,

pemiaTth KayeCTBEHHbBIE 3aJlauu: BBICTPanBaTh JIOTUYECKH
HEMPOTHUBOPEUHBYIO IIETIOYKY PACCYKICHUN C OMOPOM Ha M3yUEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUYECKUE SBICHHUS;

UCTIONB30BaTh  MPU  pEUIeHHMH  y4eOHBIX  33Jad  COBpPEMEHHbBIE
UHPOPMAIMOHHBIE ~ TEXHOJOTMU ISl TOUCKA,  CTPYKTYypUpPOBaHUS,
UHTEpPIpEeTallud ¥  TPeACTaBICHUs y4eOHOW W  HAy4HO-TOMYJISIPHOU
uHbOpMallMU, TOAYYEHHOW U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATh MOIyYaeMyI0 HH(OPMALIUIO;

OOBSCHATH TPHUHLMIIBI JCUCTBHSI MAllMH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iauyarh YCIOBUS WX O€30MacHOTO HCHOJb30BAaHUS B
MMOBCEIHEBHOM KU3HHU;

OPUBOIUTH TMPUMEPHl BKIAJa POCCHUUCKHX U 3apyOeKHBIX YUYEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUpPA, B
pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PM3HUKE B TIOBCEIHEBHOMN KU3HU
g obecrieueHus: 0€30MacHOCTH TOpu  OOpamieHMH ¢ npubopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, IJIsi COXPAHEHHSI 37J0POBBS U COOIOIEHUS HOPM
HKOJIOTMYECKOT0 TIOBEACHUS B OKPYKAIOLLEH CpEIE;

paboTaTh B TPYINIE C BBIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TPYMIbI, PAlMOHATIBHO pPACTIPEAENATh OO0S3aHHOCTH U
IUIAHUPOBATh  JIEATENbHOCTh B HECTAHAAPTHBIX CHUTYyalUsAX, aJeKBaTHO
OLICHMBATh  BKJAJ KAXKIOTO M3 YYaCTHHUKOB TPYNNbl B  pEIICHUE
paccMaTpuBaeMom MPoOJIEMBbI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
HaumenoBanue KosnuectBo yacos
Ne DJIeKT]
pa3cjioB U TEM KonTpoJbHbie IIpakTHyeckue
n/n Bcero o0pasa
NporpaMmsl padoTnl padoTnl
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O IIO3HAHUSA
L1 ®du3uKa 1 METOIbI 5 bubmuc
' HAay4YHOI'O [I03HAHUS https:/r
Hroro no pasgeny 2
Pasznen 2. MEXAHUKA
2.1 KunemaTtuka 5 buban
https://r
bubmuc
2.2 Jnaamuka 7 httos://r
3aKOHBI BuG
nOIH(
2.3 COXpaHEHHUS B 6 1 1 httos://r
MEXaHUKe
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
OcHOBBI
MOJICKYJISIPHO- bubmuc
3.1 . 9 1
KUHETUYECKOU https://r

TEOpUU




OCHOBBI Buomuc
3.2 10
TEPMOJUHAMUKHA https://1
ArperaTHble
33 COCTOSTHUS 5 Buomuc
' BenecTBa. PasoBbie https://r
MEePEXOIbI
Hroro no pasgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuc
4.1 DJIEKTpOCTaTUKA 10 httos: /¢
[TocTostHHBIN
AIEKTPUYECKUN TOK. bubnmc
4.2 12
Toku B pa3auyHbIX https:/r
cpenax
Hroro no pazgeny 22
PesepBHOE BpeMmst 2
OBIIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME




11 KJIACC

HaumenoBanue

KoanuyecTBO 4acos

e a3/1eJI0B U TeM K itex
/i pasa Beero OHTPOJIbHbIE IIpakTuyeckue o6pa:
NporpamMMmsl padoThI padoThI
Pazpen 1. JIEKTPOIUHAMUKA
MaruuTtHoe noJe. 516
noI
1.1 DneKTpoMarHuTHas 11 1 3 httos:
WHIYKIIHS :
Hroro no pasgeny 11
Paszpnen 2. KOJIEBAHUS U BOJIHbBI
Mexanuueckue 1
bubn
2.1 AJIEKTPOMarHUTHBIE 9 1
https:/
KonebaHus
Mexanuueckue u
bubn
2.2 AJIEKTPOMAarHUTHBIE 5 1
https:/
BOJIHBI
2.3 Ontuka 10 3 bubn
https:/
Hroro no pasgeny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
OCHOBBI crIelIMaIbHON
bubn
3.1 TEOpUH 4 1
https:/

OTHOCHUTCIBHOCTHU




Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
41 DNeMEHThI KBAaHTOBOM 6 bubn
OITHUKH https:/
4.2 Crpoenune aToma 4 E_:g
4.3 AToMHOE S71p0 5 E_;Ig
Hroro no pasgeny 15
Paszpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
51 DNeMEeHThI aCTPOHOMUU . i bubn
U acTpou3uKU https:/
Uroro no pazgeny 7
Pasznen 6. OBOBIIAIOHIEE ITIOBTOPEHHUE
6.1 Ob6o61maromee 4 Bu6in
IMOBTOPEHUE https:/
Hroro no pazgeny 4
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUE
10 KJTACC

Ne

~

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbie

Bcero
padoTsbI

IIpakTuyeckue
padoThbI

Jlara
U3y4YeHHs

®usuka — HayKa O IPUPOJE.
HaquHe MCTOABI ITIO3HAHUA
OKPYXaIOIEr0 MUPA

04.09.2023

Ponp u Mmecto pusuku B
dbopMHUpOBaHUH
COBPEMEHHOMN HAay4YHOI
KapTHUHBI MUDA, B
IIPaAKTUYECKOU NEeATEIbHOCTH
monen

06.09.2023

MexaHnueckoe IBIKECHHUE.
OTHOCHUTEIILHOCTD
MEXaHUYECKOr0 JBUYKCHHS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

11.09.2023

PaBHOMEpHOE
IIPSIMOJIMHEMHOE IBUKEHUE

13.09.2023

PaBHOyCKOpeHHOE
IIPSIMOJIMHEMHOE IBUKEHUE

18.09.2023




CBo0OoiHOE TIaZIeHHE.
YckopeHnue cBOOOIHOTO
HaICHUS

20.09.2023

KpuBonunelinoe 1BUXEHHE.
JIBr>KeHHE MaTepuaIbHOU
TOYKH 10 OKPY>KHOCTH

25.09.2023

[IpuHIUII OTHOCUTEIBHOCTH
lNanunes. MaepuuanbHble
cucreMsl orcuera. [lepsbii
3akoH HproTOHA

27.09.2023

Macca tena. Cuna. [IpuHumn
cyneprno3unuu cuil. Bropou
3akoH HeroToHa mis
MaTepHaJIbHOU TOUKU

02.10.2023

10

Tperuii 3akoH HeroToHa niis
MAaTEepHAIBHBIX TOYEK

04.10.2023

11

3aK0H BCEMUPHOTO
tarotreHus. Cuma TSKECTH.
IlepBast kocmMuyeckas
CKOPOCTh

09.10.2023

12

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

11.10.2023

13

Cuna tpenus. Koadpumment
tpenus. Cuna

16.10.2023




COIIPOTUBJICHUA ITPU
JABMOKCHHUU TCJIa B XKUJIKOCTH
HJIK ra3e

14

ITocrynarensHoe u
BpalllaTeIbHOE ABM)KEHNE
abCoOTHO TBEPIOTO Tena.
MowmeHT cuisl. [1ne4o cumsl.
VYcnoBust paBHOBECHS
TBEPJIOTO TENA

18.10.2023

15

HNmMnynsc MaTepuanbHOU
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Nmnynbe cunbl. 3akoH
COXpaHEHUsI UMITYJIbCA.
PeaktuBHOE NBUKEHUE

23.10.2023

16

PaboTa 1 MOLTHOCTH CHITBI.
Kunernueckas sHeprus
MaTepUaIbHOU TOYKU.
Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPIUU

25.10.2023

17

[TorenumanesHas 3HEprus.
IToreHumansHas sHEprust
yapyro neGopMupoBaHHOM
npy>kuHbl. [loTennuanbaas
SHEprus Tena BOIu3u
MOBEPXHOCTU 3eMITH

08.11.2023

18

IloTeHmanbLHbIE 1

13.11.2023




HCIIOTCHIIMAJIbHBIC CUJIBI.
CBs13b pabOTHI
HEMOTEHIIUAIBHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOM
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpAaHEHHU MEXaHUYECKOMN
SHEPTUn

19

JlaGopatopHas paboTa
«HccnenoBanue CBSI3U
paboThI CUJIBI C U3MEHEHHEM
MEXaHMYECKOM SHEPruu Tela
Ha MpUMEpPEe PacTsHKEHUs
PE3UHOBOTO KI'YTa»

15.11.2023

20

KonrponsHas pabota o
teme «KnuHemaTuka.
Jnaamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

20.11.2023

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
Teopun. bpoyHoBckoe
nswkenue. Auddysus

22.11.2023

22

Xapakrep JBHKEHUS U
B3aUMOJICUCTBHUS YaCTHIL
Belectsa. Monenu
CTPOEHUS Ira30B, KUIKOCTEU
U TBEPABIX TEII

27.11.2023

23

Macca monexy.

29.11.2023




KonuuectBo BelecTna.
ITocrosinHast ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€
m3mepenue. lkana
teMriepatyp Llenbcust

04.12.2023

25

Wneanpueriii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

06.12.2023

26

AOconroTHas TeMIiepaTypa
Kak Mepa CpeliHeu
KMHETUYECKON YHEPTUHN
JBUKEHUS] MOJIEKYJI.
YpaBHenue Menpeneena-
Kinaneiipona

11.12.2023

27

3akon JlaneroHa. 'a3oBbIe
3aKOHBI

13.12.2023

28

JlaGopartopHas paboTa
«HccnenoBanue
3aBUCHMOCTH MEXITY
napamMeTpaMH COCTOSHHS
pa3pekeHHOTO ra3a»

18.12.2023

29

H3onporeccel B naeanbHOM
rase 1 ux rpagpuueckoe
MMpEaACTaBJICHUC

20.12.2023

30

BnyTtpeHnHss sHeprus
TEPMOJIUHAMUYECKOMN

25.12.2023




CUCTEMBI U CIIOCOOBI €€
n3mMeHeHus. KonnuectBo
TEIJIOTHI U paboTa.
BuyTtpennsis sneprus
OJIHOATOMHOTO HJI€aJIbHOTO
raza

31

Buasl Temionepenauu

27.12.2023

32

VY nennHas TEIIOEMKOCTD
BemecTBa. KomnyecTBo
TEIJIOTHI IPU
TerJionepeaaye.
AnuabaTtHBIH mporiecc

10.01.2024

33

ITepBbIii 3aK0H
TEPMOJMHAMUKH U €T0
HNpUMEHEHUE K
U30IpoIeccam

15.01.2024

34

HeobpatumocTs miporieccoB
B npupoje. Bropoi 3akoH
TEPMOJUHAMUKHU

17.01.2024

35

[Mpunnun ngevicteust u KI1/
TEIUIOBOM MAITHHEI

22.01.2024

36

Hukn Kapno u ero KIIJ{

24.01.2024

37

DKOJIOTHYECKUE TIPOOIIEMBI
TEIUIODHEPTeTHKHU

29.01.2024




38

O06o6mmarmuii ypok
«MonekymnspHas pU3HKa.
OCHOBBI TEPMOANHAMUKI

31.01.2024

39

KonrtponsHas pabora o
teMe «MoutekyisipHas
¢uznka. OCHOBBI
TEPMOIUHAMMKID

05.02.2024

40

[TapooGpa3oBanue u
KoHJeHcauus. Mcnapenue u
KHUIIEHNE

07.02.2024

41

AGcomoTHas U
OTHOCHTEJIbHAS BIAXKHOCTb
BOo31yxa. HaceleHnHslil map

12.02.2024

42

Trépnoe Teno.
Kpucrannnueckue u
aMmop(dHBbIe Tena.
AHU30TpONYA CBONCTB
Kkpuctaios. XKXuakue
kpuctaibl. CoBpeMEHHBIE
MaTepuabl

14.02.2024

43

[InaBnenne n
KpUCTAILTH3AIMS. Y IeTbHAS
TEIUIOTA IIJIABJICHMS.
CyO6numarus

19.02.2024

44

YpaBHEHHE TEIIIOBOTO
OanaHca

21.02.2024




45

DJneKTpu3anus Tel.
DnexkTpuyeckuit 3apsa. [Ipa
BUJIA DJICKTPUUECKUX
3apsoB

26.02.2024

46

[IpoBoHMKH, TUATEKTPUKH
Y TIOJYTIPOBOHUKHU. 3aKOH
COXpaHEHUS 3JEKTPUUECKOTO
3apsa

28.02.2024

47

BzaumopeiicTBue 3apsioB.
3akoH Kynona. ToueuHsblit
AIIEKTPUYECKUH 3apsi]

04.03.2024

48

Hanpsixéanocts
IIEKTPUYECKOTO MOJIS.
[IpuHnuI cynepno3unun
IEKTPUYECKUX MOJIEH.
JInnuy HanpsKEHHOCTH

06.03.2024

49

PabGoTa cun
ANEKTPOCTATUYECKOTO MOJIS.
ITorenmuan. Pa3aocTh
MMOTEHIIAAJIOB

11.03.2024

50

[TpOBOAHMKY U TUAJIEKTPUKU
B DJIEKTPOCTATUYECKOM IIOJIE.
Jusnexktpuueckast
MPOHUIIAEMOCTh

13.03.2024

51

DNEKTPOEMKOCTb.
Konnencarop

18.03.2024




52

DNEKTPOEMKOCTD IMIJIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsHKEHHOT0 KOH/IeHCaTopa

20.03.2024

53

JlaGopatopHas paboTa
"Usmepenue
IEKTPOEMKOCTH
KOHJeHcaropa"

01.04.2024

54

[Ipuniun nercTBus u
NpUMEHEHUE
KOH/IEHCAaTOpOB,
KOITUPOBAJIHLHOTO ammapara,
CTPYHWHOTIO IIPUHTEPA.
DJeKTpocTaTH4ecKas
3aluTa. 3a3eMIIeHue
AIIEKTPONPUOOPOB

03.04.2024

55

DNEKTPUUECKUH TOK,
YCIIOBUS €70
CYILLIECTBOBAHMS.
[TocTosinnbIi TOK. Crna
Toka. Hanpsikenue.
Conporusnenue. 3akon Oma
JUIsl ydacTKa Lenu

08.04.2024

56

ITocnenoBarennHOE,
NapauIeIbHOE, CMEIIAHHOE
COEIMHEHHE NPOBOIHUKOB.
JlaGopatopHas paboTa
«3ydyeHune cMEIaHHoro

0.5

10.04.2024




COCOAMHCHUS PC3UCTOPOB»

57

Pabora 1 MmomHOCTH
AIIEKTPUIECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

15.04.2024

58

3akoH OMa 17151 IOJTHOM
(3aMKHYTOI) 3JIEKTPUUECKON
nernu. KopoTkoe 3aMbIkaHHeE.
JlaGopartopHas paboTa
«M3mepenne D/1C
UCTOYHHUKA TOKA U €T0
BHYTPEHHETO
COIIPOTHBIICHHSD)

0.5

17.04.2024

59

DNEeKTpOHHAs IPOBOJAUMOCTb
TBEPABIX METAJLJIOB.
3aBUCUMOCTh
COIPOTHUBIIEHUS METAIIIIOB OT
TEMIIEPATYPBI.
CBepxnpoBOAUMOCTb

22.04.2024

60

DNEeKTpUYECKU TOK B
BakyyMe. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

24.04.2024

61

[TonynpoBOAHUKH, KX
coOCTBEHHAs! U IPUMECHAs
npoBoaAMMOCTh. CBOWCTBA P
—n-Tepexo/a.
[ToxynpoBOAHUKOBBIE
npudOpbI

29.04.2024




62

DNEeKTpUYECKU TOK B
pacTBopax U pacrjaBax
3JEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS
JccolManus. DIEeKTPOIU3

06.05.2024

63

DNIEKTPUYECKHUM TOK B raszax.
CamocTosTenbHbIN 1
HECaMOCTOSTENIbHBIN pa3psi.
Mounnus. [Ina3ma

08.05.2024

64

DnexTpuueckre npudopsl U
YCTPOMCTBA U UX
NPaKTUYECKOE IPUMEHEHHE.
IIpaBuia TeXHUKHU
0€e30MacHOCTH

13.05.2024

65

O06o06mmarmuii ypok
«DNEKTPOAMHAMHKA

22.05.2024

66

KonTposnbHas padoTa mo
TeMe «DJEKTPOCTATHKA.
[TocTOSIHHBIN 3JIEKTPUUYECKUI
TOK. TOKHM B pa3IMuHbBIX
cpenax»

27.05.2024

67

Pe3epBHBIiT ypOK.
KonTposnbHas padoTa mo
Teme "DneKkTpoauHaMuKa"

29.05.2024

68

Pe3epBHBIiT ypOK.
O0600marmui ypok 1mo

31.05.2024




temaM 10 kiacca

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KJIACC

Ne

~

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbIe

Bcero
padoThbI

IIpakTnyeckue
padoThbI

JlaTa
H3YYeHH S

ITocTosTHHBIE MATHUTHI U UX
B3aMMOJICUCTBHUE.
MarnautHoe nosie. Bektop
MarHUTHOM UHIYKIIUH.
JIMHUY MarHUTHOM
WHIYKIIAHA

05.09.2023

MarsuTHOE 110J1e
MIPOBOJIHUKA C TOKOM. OTIBIT
Opcrena. Bzaumopelicteue
MPOBOJITHUKOB C TOKOM

06.09.2023

JlaGopaTtopHnasi pabota
«M3y4eHrne MarHUTHOTO
TIOJISI KATYIIKHA C TOKOM»

12.09.2023

JleficTBME MarHuTHOTO IOJIS
Ha TIPOBOJIHUK C TOKOM.
Cuna Ammepa.
JlaGopaTtopHnas pabota
«HccnenoBanue neUCTBUA
MOCTOSTHHOT'O MarHWTa Ha
PaMKy ¢ TOKOM»

13.09.2023




JlelicTBHE MarHUTHOTO MOJIA
Ha JIBIKYIIYIOCS
3apsiKEHHYI0 yacTuiyy. Cuia
Jlopenma. PaGoTa cuitbt
Jlopenua

19.09.2023

DneKTpOMarHuTHasI
uHaykus. [lotok BekTopa
MarHutTHo uHaykuuu. 9C
WHIYKIUU. 3aKOH
3JIEKTPOMATrHUTHOMN
uHaykiuu Papanes

20.09.2023

JlaGopatopHas paboTa
«HccnenoBanue sBICHUA
JIEKTPOMArHUTHOMN
MHAYKIUW»

26.09.2023

NunykTtuBHOCTSH. fBIEHUE
camounaykiuu. 3/1C
CaMOMHIYKIUHU. DHEPrus
MarHUTHOTO MOJIS KaTyLIKU
C TOKOM.
DNEKTPOMarHUTHOE MOJIE

27.09.2023

TexHuueckue ycTpoucTea u
UX [IPUMEHCHHUE:
IIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOJBUraTEb,
YCKOPHUTEJIH dJIEMEHTaPHBIX

03.10.2023




JacTull, THAYKIIUOHHAs
I1€4Yb

10

O06o06marmuii ypok
«MarnuTtHoe no’e.
DneKTpOMarHuTHast
WHITYKIHSDY

04.10.2023

11

KonrtponsHas padora o
TeMe «MaraurHoe mnose.
DneKTpOMarHuTHast
WHTYKITHSDY

10.10.2023

12

CBoOoIHBIE MEXaHUYECKUE
Konebanus. 'apMoHnyeckue
KosieOaHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpamienue 3uepruu

11.10.2023

13

JlaGopaTtopHnas pabota
«HccnenoBanue
3aBHCUMOCTH MIEPHO/IA
MaJIbIX KoJieOaHHil rpy3a Ha
HUTH OT JJIMHBI HUTH U
MAacCBhI TPy3a»

17.10.2023

14

KonebaTenbHbIi KOHTYD.
CBoOoubIe
3JICKTPOMArHUTHHIC
KOJIEOAHUS B HIEATILHOM
KOJIE0ATEIEHOM KOHTYPE.
AHAJIOTHSI MEXTY

18.10.2023




MCXAaHUYCCKUMHU U
AIEKTPOMAarHUTHBIMH
KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTUH B
HJICaJIbHOM K0JIE0aTeIbHOM
KOHTYpE

24.10.2023

16

IIpencraBnenue o
3aTyXaroIIUX KOJICOaHMSIX.
BriHyXcHHBIE
MeXaHHUYECKUe KoJeOaHusl.
Pe3onanc. Beinyx1eHHBIE
JIEKTPOMArHUTHBIE
KoJIeOaHus

25.10.2023

17

IIepeMeHHBIN TOK.
CunycouaanbHbIN
IIEPEMEHHBIN TOK.
MoOUHOCTh EPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICUCTBYIOILIEE 3HAUYCHUE
CHUJIBI TOKA U HaIPSYKEHUS

07.11.2023

18

Tpancdopmarop.
IIpousBoacTso, nepenaya u
notpebiieHue
IIEKTPUYECKOU SHEPrUn

08.11.2023

19

YerpolictBo u
MPAKTUYECKOE MPUMEHEHUE

14.11.2023




AIEKTPUUECKOTO 3BOHKA,
reHepaTopa nepeMeHHOTO
TOKa, JIMHHUI
aJIeKTpoIepeayd

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
UCIIOJIb30BaHUS
JIEKTPOIHEPIUU B
IIOBCEIHEBHOM KU3HU

15.11.2023

21

MexaHnu4deckre BOJIHBI,
YCJIOBHSI pacTipOCTPAHECHHUSI.
[Tepuoa. Cxopoctb
pacrpocTpaHeHus U JIJTNHA
BOJIHBL. [lonepeunsie u
IIPOJIOJIBHBIE BOJIHBI

21.11.2023

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTs 3ByKa. BricoTa
ToHa. TemOp 3ByKa

22.11.2023

23

ONEKTPOMAarHUTHHIE BOJIHBL,
MX CBOWCTBA U CKOPOCTb.
[IIxana 371€KTPOMarHUTHBIX
BOJIH

28.11.2023

24

[IpuHIMIBI paTUOCBSI3U U
TeJeBuAcHM. Pa3zBuTtne
CPEICTB CBS3H.
Pagnosnokanus

29.11.2023




25

KonrtponsHas padora
«Konebanust n BOITHBD»

05.12.2023

26

[IpssmonunenHoe
pacnpoCcTpaHEHUE CBETA B
OIHOPOJHOM Cpene.
TodeuHblii HCTOYHUK CBETA.
JIyu cBera

06.12.2023

27

OtpaxxeHue cBeTa. 3aKOHbI
OTpa’KEHHS CBETA.
[octpoenue nzoOpaskeHui
B IUIOCKOM 3€pKajie

12.12.2023

28

IIpenomiieHue cBera.
[TonHoe BHyTpeHHEe
orpaxkeHue. [IpenenbHbIi
YTOJI [IOJTHOTO BHYTPEHHETO
OTPaKECHHUS

13.12.2023

29

JlaGopaTtopHnas pabota
«3mepeHne mokazaTens
MIPETTOMIICHUS CTEKIIa»

19.12.2023

30

JIunzel. [Toctpoenue
HN300pakKeHHI B JIMH3E.
®opmysia TOHKOHN JTMH3BI.
YBenu4ueHue JUH3bI

20.12.2023

31

JlaGopaTtopHnasi pabota
«HccnenoBanue CBOUCTB
M300paKCHHUI B JIMH3aX)

26.12.2023




32

Hucniepcus csera.
CrnoxxHbIN cocTaB 0e10ro
ceera. L[Ber. JlabopaTopHas
pabora «Habmronenue
JUCTIEPCUU CBETa»

27.12.2023

33

Wntepdepenmus ceera.
Hudpaxius ceera.
HudpaximonHas pemeérka

09.01.2024

34

[TonepedHOCTH CBETOBBIX
BosH. [lonspusanus ceerta

10.01.2024

35

Onrtuyeckue mpuOOpsHI U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOTO IPUMEHEHUS

16.01.2024

36

['paHuIIBl IPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
[ToctynaTel cnenuanbHOM
TEOPUU OTHOCUTEITBHOCTHU

17.01.2024

37

OTHOCHUTENHLHOCTD
OJITHOBPEMEHHOCTH.
3aMeneHue BpEMEHH 1
COKpAIICHHE JITTUHBI

23.01.2024

38

DHEPrusi U UMITYJIbC
PENSITUBUCTCKON YaCTHUIIBI.
CBs3b MACChI C SHEPTUEH U
UMITYJIECOM. DHEPTHUs MMOKOS

24.01.2024

39

KonrtponsHas padora
«Ontuka. OCHOBEBI

30.01.2024




CIIELUAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH»

40

®otonsl. ®opmyiia [1nanka.
OHeprust ¥ UMITyJIbe OTOHA

31.01.2024

41

OTKpBITHE U UCCIIEI0BAHUE
doroadpdekra. OnbiTer A. T
CroneroBa

06.02.2024

42

3akonsl Gororddexra.
YpaBHeHue DUHIITEHA 115
dotorpdexra. «KpacHas
rpanuna» Gorosdpgexra

07.02.2024

43

Hasnenne cpera. OnbIThI I1.
H. JleGeneBa. XuMuueckoe
JNIEUCTBUE CBETA

13.02.2024

44

TexHuueckue ycTpoiicTa u
MPaKTHYECKOEe MPUMEHEHHE:!
dboToreMeHT, GOTOIATUHK,
coJIHeUHas OaTtapes,
CBETOJINO]T

14.02.2024

45

Penrenue 3amad mo reme
«DNeMEeHTEI KBAaHTOBOU
OIITHKW))

20.02.2024

46

Mopens atoma TomcoHa.
OmnsiThl Pesepdopaa mo
PAacCesHUIO (i-4aCTHLL.
IInanerapHas Mozxeb aToma

21.02.2024




47

IToctynatel bopa

27.02.2024

48

N3nyyenue u norioneHue
(GOTOHOB pHU TIEPEX0e
aToOMa C OJTHOTO YPOBHS
SHEpPruu Ha Apyrou. Buael
CIIEKTPOB

28.02.2024

49

BomaHOBEIE cBOMCTBA
yactuil. Bonnasl ne bpoitns.
KopnyckynsipHO-BOJHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3Ty4YCHHE

05.03.2024

50

OTtkpbiTHE
paaroakTUBHOCTHU. OTBITHI
Peszepdopna o
OTIpeIeNIEHUIO COCTaBa
PaAMOAKTUBHOTO U3TyUYEHUS

06.03.2024

51

CgoiicTBa anbda-, 6era-,
ramMma-m3iydeHus. Brnusaue
PaAMOAKTUBHOCTH Ha
YKHBBIC OPTaHU3MBI

12.03.2024

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30TOmBL.
Anbda-pacnan.
DNEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacma.
I'amma-usnyuenue

13.03.2024




53

3Hepr1/1;1 CBsI31 HYKJIOHOB B
anpe. SlnepHbie peakuuu.
SnepHeblit peakTop.
[TpoGnembl, MepCIIEKTHRHI,
9KOJIOTMYECKHE aCMIEKThI
SJIEPHOU SHEPTrEeTUKHU

19.03.2024

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE IO3UTPOHA.
Mertoab! HaOIOAEHUS U
perucTpanuu
3JIEMEHTAPHBIX YACTHII.
Kpyrasiii cron
«DPyHAaMEHTAIbHBIE
B3auMoencTBUs. EnMHCTBO
(bU3UYECKON KapTHHBI
MHPaY

20.03.2024

55

Bun 38€3nH0r0 HEODA.
Co3sBe3nus, ApKue 3BE3bI,
IJTAHETHI, UX BUIUMOE
newxkenne. CoHeyHas
cHCcTEMa

02.04.2024

56

Coumurte. Conaeunas
aKTUBHOCTE. ICTOUYHUK
sHepruu CoJiHIIa U 3BE3]T

03.04.2024

57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI
rJIaBHOU

09.04.2024




IIOCJICA0BATCIIBHOCTHU.
BnyTtpennee ctpoenue
3B€3/1. COBpEMEHHBIE
MIPEICTABJICHHS O
MIPOUCXOXKICHUH U
spostronny CoJtHIa U 3BE3

58

Mnineynsiii [1yte — Hama
TI"anaktuka. Ilonoxenune u
newxkenne CoiHIa B
I'amakTuke. ['anakTukw.
UEpHbie AbIPHI B Aapax
raJlakKTUK

10.04.2024

59

Bcenennas. Pa3zoeranue
rajaktuk. Teopus
bosnbmoro B3peIBa.
PenukToBo€ M3IydeHHE.
MeraranakTuka

16.04.2024

60

Hepemennsie npo0iaembl
ACTPOHOMMHU

17.04.2024

61

KonrtponsHas padora
«JEeMEHThI aCTPOHOMMH U
acTpou3ukm»

23.04.2024

62

O6o06matromuii ypok. Posb
(GU3UKY U aCTPOHOMUU B
3KOHOMHUYECKOMH,
TEXHOJIOTUYECKOM,
COIMAJIbHOM 1 3THYECKOM

24.04.2024




cdepax AeaTeITbHOCTH
YeIoBeKa

63

Ob6o6maromuit ypok. Posb
U MeCTO (PM3UKU U
aCTPOHOMHH B
COBPEMEHHOM HAy4YHOUN
KapTHUHE MHpa

30.04.2024

64

Ob6o6maromuit ypok. Posb
¢du3nueckoit Teopun B
¢dbopmupoBaHUU
MIPEJCTaBICHUN O
¢du3nueckoil kapTHHE MUpa

07.05.2024

65

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA
B 0011IEM psTy
COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MIPEACTABICHUN O
pUpoJIEe

08.05.2024

66

PesepBHBIN ypOK.
MarunutHOE noie.
DneKTpOMarHuTHast
VUHAYKLIHS

14.05.2024

67

Pe3epBHblii ypok. OnTHka.
OCHOBEI cIIelIMaIbHON
TCOPHUU OTHOCUTCIIbHOCTU

15.05.2024

68

Pesepnbiii ypok. KBantoBast
busnka. DJIeMEHTHI

21.05.2024




ACTPOHOMMH U acTPOPU3UKU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






