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INOACHUTEJIbBHASA 3AIIMCKA

[lporpamma 1o ¢usuke 0a30BOT0 ypOBHS HAa YPOBHE CpEIHEro oOIlero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaraM
OCBOCHHSI OCHOBHOW 00pa3oBaTelbHON MporpamMsbl, mnpeactaBieHHbx B OI'OC
COO, a Taxke ¢ yu€rom (QenepanbHOil paboueld MporpaMMbl BOCIUTAHUS U
KOHIIENIMK TpernojiaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3anusax Pocculickon denepanyu, peATU3YIOIIHUX OCHOBHBIE
o0pazoBaTeNbHbIE MPOTrPaAMMBI.

ConmepxaHue MporpaMMbl 1O (U3UKE HamNpaBieHO Ha (OPMHUPOBAHUE
€CTeCTBEHHO-HAyYyHOW KapTuHbl Mupa oOyuatommxcs 10-11 kmaccoB mpu
0o0yueHun ux (usumke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESITEIbHOCTHOTO
noaxoxaa. Ilporpamma mo ¢usuke coorBercTBYyeT TpeboBanusim DPI'OC COO
IUIAHUPYEMBIM  JIMYHOCTHBIM, MPEAMETHBIM W METANpPEIMETHBIM pe3yjbTaraM
o0ydeHHsi, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peANM3allui MEXKIPEIMETHBIX
cBA3ed (PU3MKU C €CTECTBEHHO-HAy4YHbIMU Yy4yeOHBIMM mpeaMeramu. B Hel
OTPEENSAIOTCS OCHOBHBIE LIENM H3Yy4eHUs (PU3MKM HAa YPOBHE CPEIHEro OOLIEero
00pa3oBaHus, IJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (DM3UKU: JTMYHOCTHBIE,
MeTarnpeIMeTHbIE, PeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢u3MKe BKIIOYALT:

e IUIAHUPYEMbIE PE3yJbTaThl OCBOEHHS Kypca (u3uKu Ha 0a30BOM ypOBHE, B

TOM YHCJIE PEeIMETHBIE Pe3yabTaThl MO rojlaM 00y4eHNUS;

e cojlepxanue yueOHoro npenmera «Pusnka» Mo rojgam 00ydeHusl.

dum3nka Kak Hayka O Hambosee OOIMX 3aKOHAX MPHUPOJBI, BBICTYNAas B
KayecTBe y4yeOHOIo MpeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHuK 00 okpyxatomeM mupe. [IkonbHbIN Kypce QU3MKU — cucTeMOooOpasyronuit
JUI €CTECTBEHHO-HAy4YHBIX YYEOHBIX IMPEAMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIECCOB W SBICHWH, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbuzmueckord reorpaduet u  acTpoHomuen. lcmonp3oBaHWME W aKTHBHOE
npuUMeHeHre  (U3MYEeCKUX 3HAHUW  OMNpeAeNsieT  XapakTep W pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTUH B cdepe DSHEPTreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJYyYeHHUS HOBBIX MAaTEpPUAJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
M3yuenune ¢u3MKM BHOCHUT OCHOBHOM BKJIal B (OpMHUPOBAHHE ECTECTBEHHO-
HAYYHOU KapTUHBI Mupa oOydaromuxcs, B (GOPMUPOBAHHE YMEHUN MPUMEHSTH
HAYYHBIA METOJ MO3HAHMSI MPU BBIMOJIHEHUH MUMH Y4€OHBIX MCCIEIO0BAHUM.

B ocHoBy kypca ¢usuku 151 ypOBHS CpeaHero oOiiero o0pa3oBaHUA
MOJIOKEH PsIA  HIEH, KOTOpPhIe MOHO paccMaTpuBaTh KaK MPUHIMIBI €ro
OCTPOECHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBISIETCA JIOTHYECKH
3aBepUIEHHBIM, OH COJICPKUT MaTepuan U3 BCEX Pa3/esioB (PU3UKH, BKIIIOYAET Kak
BOMPOCHI KJIIACCHYECKOH, TaK U COBPEMEHHON (U3UKU.

Hoes eenepanuzayuu. B cOOTBETCTBUM € HEHl Marepuan Kypca (QU3UKU
00benMHEH BOKpYr (dusuueckux Teopuil. Begymum B Kypce  siBIsieTcs
dbopMUpOBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
noJie.

Hoesa eymanumapuzayuu. EE peanuzauus mOpennosiaraeT HCIOJIb30BaHUE
rYMaHUTApHOTO NOTEHIHMala (U3MYECKON HayKd, OCMBICICHUE CBS3M Pa3BUTHSA
¢bu3ukn ¢ pa3BuUTHEM OOLIECTBA, a TaKKe C MHUPOBO33PEHUECKUMU,
HPaBCTBEHHBIMHU U HKOJOTUYECKUMU MPOOIEMaMHU.

Hoess  npuxnaonou  nanpasrennocmu. Kypc GuU3MKM — TpenamnosaraeT
3HaKOMCTBO C IIMPOKUAM KPYIOM TEXHMYECKUX M TEXHOJOTHUECKHUX MPUIIOKEHHMA
M3YUYEHHBIX TEOPHUU U 3aKOHOB.

Hoes osxonoeusayuu peanuzyercd TNOCPEACTBOM BBEIEHHUS 3JIEMEHTOB
COJIepKaHUs, TOCBSLIEHHBIX SKOJOTUYECKHMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKW M TEXHOJIOTHIA, a Takke OOCYXIEHUs
npo0JeM palMoOHaIbHOTO MPUPOJIONOJIE30BaHUS U IKOJIOTUYECKON 0€30MacHOCTH.

Crep>XHEBBIMH 3JIEMEHTaMHM Kypca (UM3MKM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHusi SABISIOTCS (Qu3anueckue Teopuu (HOopMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHHUs (HU3MUECKON TEOPHUH, POJIM (PyHIAMEHTAJIBHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX  MPEACTABICHUAX O MPHUPOJE, TpaHHIAX
OPUMEHUMOCTH TEOpHM, JJii ONHCAHUSA ECTECTBEHHO-HAYYHBIX SIBJICHUH U
MIPOIIECCOB).

CucTeMHO-JIeSTEIbHOCTHRIA MOAX0A B Kypce (M3MKH peau3yercss Npexe
BCEr0 3a CUET OPraHM3aALMU HKCIEPUMEHTAIBHON JEATEIbHOCTU OOYYarOMINXCS.
Jlnst  0a3oBOro ypoBHS Kypca (U3MKM — OTO HCIOJb30BAHUE CHUCTEMBbI
(GpOHTaNbHBIX KpPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIaOOpaTOpHBIX padorT,
KOTOpBIC B Mporpamme 1o ¢Guszuke oO0beIMHEHbI B OOMIUN CIHUCOK YYEHUYECKUX
NpakTUYecKuX palboT. BblaeneHue B yKa3aHHOM IMepedyHe JIabopaTOpHBIX padoT,
OPOBOAUMBIX JJIi  KOHTPOJSI W  OLEHKH, OCYIIECTBISETCS  y4aCTHUKAMHU
0o0pa3oBaTelIbHOTO TIpoIlecca HCXOMAsi U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHamieHuss kaOuHeta (¢usuku. Ilpu »dToM  obecrmeunBaeTcs  OBJIAJCHHUEC
0o0y4JaroImMUMHUCA YMEHUSIMU MPOBOJAMTH KOCBEHHbIE H3MEpPEHUs, HCCIEeI0BaHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH M TOCTAHOBKY OIBITOB 10 THPOBEPKE
NPENJIOKEHHBIX TUIIOTES.

bonbiioe BHHMMaHME YHENAE€TCS PEHICHUI0 PACYETHBIX W KaueCTBEHHbIX
3anay. [Ipu sTomM nns pacu€THBIX 3aja4 MPUOPUTETOM SIBJIAIOTCS 3a/layd C SIBHO
3aJaHHON (PU3UYECKON MOJIEJIbI0, TIO3BOJIAIOIINE MPUMEHSITh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJIHOTO paszjena Kypca, TaK M HHTETpUPYsl 3HAHUS U3
pa3HbIX pasnenoB. J[Jii KaueCTBEHHBIX 3aja4 MPUOPUTETOM SIBIISTFOTCS 3a/IaHUS Ha
00BsiICHEHHE TPOTEKaHUs (PUINUECKUX SBJICHUNW U TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (QU3NYECKOW MOJAENU Uil CUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO€creueHn0 Yy4eOHOro rpoliecca 0a30BbI  ypOBEHb Kypca
(GbU3MKM Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus JOJDKEH U3Y4aThCsl B YCIOBUSAX
NpeIMETHOr0 KaOuHeTa (PU3MKU WM B YCIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAyYHOTO IHKIA. B kabuHere (GU3MKKA MOKHO OBITh
HEeoOXonuMoe JabopaTopHOe OOOpYAOBAaHME JJIS BBINOJHEHUS YKa3aHHBIX B
nporpaMMme 1o (U3MKEe YYCHHUECKHX MPAKTUYCCKUX PadOT M JIEMOHCTPAIMOHHOE
o0opynoBaHue.

JleMoHcTpalionHoe  o0opynoBaHue (QOpMUPYETCS B COOTBETCTBHHU C
OPUHIIMIIOM  MHWHUMAJIbHOW  JIOCTaTOYHOCTH U OOECMeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TpoOrpaMMe Mo (U3MKE KIFOYEBBIX JIEMOHCTPAWN IS
UCCIICIOBAHUSI ~ M3YYaeMbIX  SIBJICHMH W  MPOIECCOB, OMIHUPUYECKUX U
dbyHIIaMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUI.

JlaGopatopHoe o0O0OpyAOBaHUE I YYCHWYECKUX MPaKTUYECKUXx pabdbot
dbopmupyeTcs B BHUIE TEMATHMYECKUX KOMIUIEKTOB M OOecleuuBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommxcsi. TemMaThyeckue KOMILICKTHI
1abopaTopHOTO O0OPYIOBAaHUS JOJDKHBI OBITH TIOCTPOCHBI Ha KOMIUIEKCHOM
UCTIOJIb30BAaHUM AHAJIOTOBBIX W IM(PPOBHIX NPHUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIIHHBIX CUCTEM B BHJE LU(DPOBBIX JabopaTopuil.

OCHOBHBIMU TENISIMU W3Y4eHUsI (U3UKU B 00111eM 00pa30BaHUU SIBISIOTCS:

o (opMupoBanme wuHTEpeca MW CTpeMJIeHHS OOYYAOIMUXCA K HAYYHOMY
W3YyYCHUIO TIPUPOJBI, Pa3BUTHE WX WHTEIUICKTYAIBHBIX W TBOPYECKHUX
CITOCOOHOCTEH;

e pa3BUTHE MPEICTABICHUN O HAYYHOM METOJie MO3HaHUS U (HOPMHUPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOILIEHHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMUpPOBaHHME HAyYHOTO MHUPOBO33PEHUS KaK pe3yjibTrara H3yYeHUs
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAILHBIX 3aKOHOB (DU3UKU;

e (QopMupoBanue yMmeHHH OOBSCHATH SBJICHUS C  HCIOJH30BAaHHEM
(bu3HYeCcKUX 3HAHWI U HAYYHBIX JOKA3aTeIbCTB;

e (¢opmupoOBaHHE TPEICTABICHUN O poiau (DU3UMKU I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU W TEXHOJOTHI.

JocTmxkeHne 3TUX Tesiell 00ecreurnBaeTcsl pelieHueM CIeIYIONNX 3a1ad B

npoiiecce M3ydeHust Kypca GU3MKM Ha YPOBHE CpeAHEro o0uiero o0pa3oBaHus:



e mnpuoOpereHue CUCTEMBI 3HAHUU 00 001X duznuecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOYAS MEXaHHKY,
MOJICKYJISIPHYIO ~ (PU3UKY, DJIEKTPOJUHAMUKY, KBAaHTOBYIO (U3HKY H
AJIIEMEHTBI acTpO(PU3UKH;

e (QopmMUpOBaHHE yMEHUI TNPUMEHATh TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHHsSI (U3NYECKHUX SIBJICHMA B TMPUPOAE U JUIsl [PUHATUSA
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM KU3HMU;

e OCBOGHHME CIOCOOOB peIIEHUs pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
busnyeckoil Monenblo, 3a1ad, MOAPA3yMEBAIOIIUX CaMOCTOSITENILHOE
co3/lanne (PuU3NIEeCKON MOJIENH, aCKBaTHOM YCIOBUAM 3aJ1a4H;

e TMOHMMaHHE (PUINYECKUX OCHOB M MPUHIMUIOB JAEUCTBUS TEXHUUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEIACHUS
(bU3MUECKNX SKCIEPUMEHTOB, aHallu3a M HWHTEpIpeTanuu HH(pOopMaImu,
OTIpEeIeTICHHsI TOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

e CO3JaHHE YCIIOBUM ISl PAa3BUTHS YMEHHUH MPOEKTHO-HUCCIIEI0BATEIBCKOM,
TBOPUYECKOU NIEATEITLHOCTH.

Ha wusydyenme ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0o OOIIero

oOpa3zoBanusi otBoauTcs 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B HEIENIO), B
11 xkmacce — 68 gacoB (2 yaca B HEJEINIO).



COIEPKAHUE OBYYEHUA
10 KJIACC

Pa3znes 1. ®u3zuka ¥ MeTOAbI HAYYHOTO NO3HAHUSA

®usznka — Hayka o mnpupoje. Hayunble MeTOIBI MO3HAHUS OKPYIKAIOLIETO
mupa. Posp JKkcnepuMeHTa M TEOpHM B IIPOLECCE TO3HAHUS IPUPOJBL
DKCIepUMeHT B (U3UKE.

MopenupoBanue (GU3MYECKUX SBICHUA M MpolieccoB. HayuHble THIOTE3BI.
dusnueckne 3aKOHbl M TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3HMUECKHUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponp u mecro ¢usuku B (popMUpOBAaHMHM COBPEMEHHOW HAYYHOW KapTHUHBI
MHpPA, B IPAKTUYECKON ACATEIbHOCTH JIHOJCH.

Jlemoncmpayuu

AnanoroBele U UM(POBBIE H3MEpPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBmkeHHE. (OTHOCHUTEIIBHOCTh MEXAaHMYECKOTO JBHKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemenienue, CcKOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTb) U
YCKOPEHHE MAaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCH CHCTEMbl KOOPAWHAT.
ClioxeHue nepeMeNIeHUd U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHHOEe nBWXKeHHe. [ 'paduku
3aBUCUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, IyTH H NEPEMEIICHUA
MAaTEpHUAIbHON TOYKH OT BPEMEHHU.

CBoOoHOE MajieHne. Y CKOpeHUe CBOOOIHOTO IMaICHUsI.

KpuBosmmHeiiHoe  nBwkeHue.  J[B)KEHHWE  MaTEpUAIBHOWM  TOYKH MO
OKPY>KHOCTH C MOCTOSIHHOM TI0 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHEHHAS
ckopocts. Ilepuoa u yacrora obparmenus. LleHTpocTpeMuTenb HOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA U TMPaKTHUECKOE MPUMEHEHHE: CHHIOMETD,
JBI)KEHUE CHAPSIIOB, LICMHBIE U PEMEHHBIE MEPEIAUH.

Jlemoncmpayuu

Mogaenb cucteMbl OTCUETA, WUTIOCTPALMd KWHEMATUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeoOGpa3zoBanue NBUKEHUN C UCTIOJB30BAHUEM MPOCTHIX MEXaHU3MOB.

[lanenue Ten B BO3AYXE U B PA3PEKEHHOM MPOCTPAHCTBE.

HaGnronenue paBukeHHs] Tena, OpPOIIEHHOTO IMOJ YIVIOM K TOPH30HTY U
TOPU30HTAJIBHO.



M3mepenne yckopeHuss CBOOOIHOTO IMMaIeHUsI.

Hanpasnenne ckopocTu npu ABUKEHUU O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

M3yueHre HEpaBHOMEPHOTO ABWKEHUS C LEJIBIO ONpPEJEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOUIEHUS MEXKIY IYyTSIMH, TNPOWJICHHBIMH TEJIOM 32
IIOCJIEIOBATENBHBIE PABHBIE IIPOMEXKYTKM BPEMEHHM I[P PABHOYCKOPEHHOM
JBIKCHUM C HAYAJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

M3yueHne NBUKEHUS IIApUKA B BA3KOU KHUJIKOCTH.

M3yuenue nBuxeHHs Teia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[lpyammn  otHocuTensHOCTH  [amuanes.  Ilepsbii  3axkoH  HeroToHa.
HNHepumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cwi. Bropoit 3akoH HeroToHa
JUIL MAaTEpUAIIBHOW TOYKM. Tperuit 3akoH HproTOHA 171 MarepuanbHbIX TOYEK.

3akoH BceMupHoro TsArorenus. Cuna Tsoxectn. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (Mokosi, CKOJIbKeHUs, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHsI CKOJbKEHUSI M cuiia TpeHus nokos. KosdduuueHt tpeHus.
Cuta COpOTUBIIEHUS NPU IBUKEHUU TENA B KUIAKOCTH WIH Tas3e.

[loctynaTenbHOE M BpamiaTelbHOE ABMKEHHE a0COJIOTHO TBEPJIOTO TeEa.

MoOMEHT cuibl OTHOCUTENBHO OcCH BpaumieHus. [Inedo cunbl.  YcmoBus
paBHOBECHUS TBEPAOIO TENa.

TexHuueckue yCTpocTBAa W NPAKTHUUYECKOE MPUMEHEHHE: MOIINITHUKH,
JNBW)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue MHEpUUU.

CpaBHEeHHE MacC B3aUMOJICUCTBYIOIINX TEJ.

Bropoii 3akon Herotona.

N3mepenue cu.

Crnos>xeHue Cuil.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT JAehOpMaIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOJABEME U MAJCHUM.

CpaBHEHHME CUJI TPEHUA MOKOS, KAUCHUS U CKOJIbKECHHUS.

YcmoBust paBHOBECHUST TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nrabopamopsie pabomawl

M3yuenue nBuxeHust Opycka Mo HAKJIOHHOW IIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE M
PE3UHOBOM 00pasIie, OT ux aehopMaluu.

HccnenoBanne yclaOBH PAaBHOBECUS TBEPIAOrO TEJA, HMMEKOMIETO0 OCh
BpAILICHHUS.

Tema 3. 3aKOHbI COXPAHEHUA 6 MEXAHUKE

Nmnynbe MaTepuanbHOM TOYKM (Te€na), CUCTEMBbl MAaTEpHUANbHBIX TOYEK.
MMiysieC  CWIbl M M3MEHEHUE HUMITYJIbCAa TeJld. 3aKOH COXPAHEHUsS MMITYJIbCa.
PeakTrBHOE NBUXEHUE.

Pabora cuibl. MOIIHOCTD CHJTBL.

Kunernueckass »Heprusi marepuaylibHOM TOuku. Teopema 00 HW3MEHEHUU
KUHETUYECKOU DHEPTHM.

[loTenunanpHas DHEPTUS. [NoTeHunansHas JHEPrus YIIPYTO
neopMHUpPOBAaHHONW  TpYKuHBL.  [loTeHnmanpHast  JHEpPrust  Tema  BOJM3H
MMOBEPXHOCTU 3EMJIH.

[loTeHuManbHbIE u HEIMOTEHIMAIbHbIC CUJIBL. CBsi3b paboThI
HEMOTEHIMAIBHBIX CWJI C HM3MEHEHHMEM MEXAHWYECKOM HHEPIMM CHCTEMBI TeEIL
3aKOH COXpaHEHUsI MEXaHHUYECKOW SHEPTHHU.

VYrpyrue u HEyNnpyrue CTOJIKHOBEHUS.

TexHnueckue ycTpoucTBa W TMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOMED,
NPYKUHHBIN MHUCTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTnBHOE IBIKEHUE.

[lepexo1 MOTEHIIMATLHON SHEPTHH B KHHETUUECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomoi

M3yyenue aOCOJIIOTHO HEYNPYroro ynaapa ¢ HNOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MAasITHUKOB.

HccnenoBanue cBsizu pabOThl CHWIIBI ¢ U3MEHEHHEM MEXaHHMYECKOW IHEpruu
TeJa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pasnea 3. MoJiekyisipHasi pu3MKa U TEPMOJAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIC TOJIOKEHUSI MOJICKYJSIPHO-KUHETUUECKOU TEOPUM W UX OIBITHOE
obocHoBanue. bpoyHoBckoe pgBwxkenue. Jubdysus. Xapaktep ABWKEHUS WU
B3aUMOJCUCTBUA YaCTHI[ BEIIECTBA. MoJaenn CTPOEHUS Ta30B, XUAKOCTEU U
TBEPABIX TENI U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeineil. Macca u
pa3mepsbl MmoJiekyi. KommuectBo BemiectBa. [loctosinnas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkana Temmneparyp
Lenscust.



Mopens  ugeanbHoro  raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpHUM HJCAIbHOTO ra3za. AOCOJIOTHAash TeMIepaTypa Kak Mepa
CpEIHE KHMHETHYECKOM OHHEPruy TEIUIOBOTO JBWKEHUs dvactwi raza. [llkama
temneparyp KensBuHa. ['a3oBble 3akoHbl. YpaBHeHune MenpaeneeBa—KnanelipoHa.
3akon /laneroHa. M3ompouecchl B MACANBHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BellecTBa. ['paduyeckoe MNpeACTaBICHUE M30MPOLIECCOB: HM30TEpMa, H30X0pa,

u3o0apa.

TexHuueckue ycTpoWcTBAa W MPAKTHUECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, (ororpadpuu
MOJIEKYJT OPTaHUYECKUX COETUHECHUM.

OmnpiTel 110 1M PY3UN KUIKOCTEH U ra3os.

Moaenbs 6pOYHOBCKOTO JIBHKEHUS.

Mopens onsita IllrepHa.

OnbITHI, JTIOKA3bIBAIOIIIE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS.

Mogaenb, WITIOCTpUpYIOLIas MPUPOY JABJICHHS T'a3a HA CTEHKH COCyAa.

OmBITH, WUIIOCTPUPYIOIINE YpPaBHEHHWE COCTOSHUS HJICAbHOTO  Tasa,
W30TPOLIECCHI.

Vuenuueckuii sxcnepumenm, rabopamopusie pabomaol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE W3MEpPEHUI
00bEMa KOMHATHI, JaBJICHUS M TEMIIEPATyphl BO3/IyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY MapaMeTpaMH COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocrogbl mepmoouHamuxu

TepMoauHamudeckas cucremMa. BHYTpEHHsISI SHEpPrusi TEPMOJUHAMUYECKOM
CUCTeMBI U criocoObl €€ m3meHeHus. KonmdecTBo TemnoTel U paborta. BHyTpeHHs s
SHEPTHUS O0JHOATOMHOTO UJ€aTbHOTO rasa. Busi TeIIoNepeaun:
TEIUIONPOBOJHOCTh, KOHBEKIIMS, WM3JIydeHUE. YJelibHas TEIUIOEMKOCTh BEIlleCTBa.
KonuuecTBo TEmnoTkl npu Terionepeaaye.

[lonsatTne o006 anmabatHoM mporecce. [lepBwlli 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHnue mepBOro 3aKkoHA TEPMOJMHAMHUKM K wu3ompoleccam. I'paduueckas
UHTeprnperanus: paboThl raza.

Bropoii 3akon TepMoaunHamMuku. HeoOpaTuMOCTh MPOLECCOB B IPUPOJIE.

TerymoBble  MaIIWHBIL. [lpyHumnel  OEUCTBHUS — TEIUIOBBIX  MAIWH.
[lpeoOpa3zoBanus »HepruuM B TEMIOBbIX MalinHax. Kos@duuueHt nonae3Horo
nevictBus TeruioBor MamwuHbL [lukn KapHo m ero koaddummeHT mose3Horo
JecTBHA. DKOJOTHYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



Texnudyeckue yCTpOWCTBA W MPAKTHUYECKOE TNPHUMEHEHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

3meHeHne BHYTpEHHEW HHEpruu Tela MNpPHU COBEPIICHUH PaOOTHI: BBUIET
npoOKu W3 OYTBUIKM MOJI JEHCTBHEM CXATOTO BO3/AyXa, HarpeBanue s¢dupa B
JIATYHHOU TpyOKe MmyTEM TpeHHs (BHUIACOIEMOHCTPAIINS).

M3mMeHeHne BHYTpEHHEH sHepruu (Temmeparypbl) Tena NpU Terionepeaaye.

OmplT MO aanabaTHOMY pPaCHIMPEHHI0 BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Monenu napoBoil TypOUHBI, IBUTATENsI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JBUTATEJISI.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepenne ynenbHOM TEIIOEMKOCTH.

Tema 3. Aepecamnvie cocmoanun eewyecmea. Dazoevie nepexoont

[lapoo6pazoBanue u KoHaeHcauus. Mcnapenue u kureHue. AOCOJIOTHas U
OTHOCHTEJIbHAS BJIAKHOCTH BO3ayxa. HaceleHHbl mnap. YaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIEHUS OT JaBJICHUS.

TBépnoe temo. Kpucrammueckue u amopdHbie Tena. AHU3OTPOIHS CBOMCTB
kpuctawioB. JXugkue kpuctamisl. CoBpemeHHble Marepuanbl. [liaBneHue u
KpUCTAITM3aus. Y AelnbHas TeroTta ruiaBieHus. CyOmumarus.

VYpaBHeHHE TEIJIOBOTO OajnaHca.

TexHudyeckue YCTPONCTBA M MPAKTHUECKOE IPUMEHEHHUE: TUTPOMETP U
NICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOIY4YEHHS] COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHCJIe€ HAHOMAaTEepHUaJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBOJNCTBa HACBIILIEHHBIX MapoOB.

Kurienue mnpu NOHMKEHHOM JaBJICHUH.

CriocoObl M3MEpPEHUs BIAKHOCTH.

HaGnronenue HarpeBaHUs U IDIABJICHUS KPUCTALUIMUECKOTO BEIIECTBA.

JleMoHCcTpamsa KpuCTaioB.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomol

3mepeHne OTHOCHTENTBHOM BJIAKHOCTH BO3yXa.

Pa3nea 4. daekTpoanHaMuKa
Tema 1. Inekmpocmamuxa
DNeKTpu3auusl TeJ. OJEKTpUYecKud 3apsia. JlBa Buaa 3IEKTPHYECKHX
3apsigoB. I[IpOBOJHMKM, AWANEKTPUKA U TOJYNPOBOJAHUKUA. 3aKOH COXPAHEHUSA
3JIEKTPUYECKOTO 3apsija.
Bzanmopericteue 3apsaoB. 3akoH KynoHna. TodeuHbld 3IEKTPUYECKUI 3apsi.
Onexkrpuueckoe 1none. Hanpsok€HHOCTH — 3yieKTpuueckoro  mnoJisi.  [IpuHnum



CYNEpNO3ULUU DJIEKTPUUECKUX ToJeH. JIMHMM HanpsKEHHOCTH 3JIEKTPUUYECKOTO
HOJIAL.

PaGorta cmnm  osnekrtpocratrmueckoro  mons.  [lotenmman.  PasHocTh
NOTEHUUANOB. [IpOBOJHMKM © JHMAJIEKTPUKKM B 3JIEKTPOCTATHUECKOM  MOJIE.
JvsnexTpruyeckass NpOHUIAEMOCTb.

DnekTpoE€MKOCTh. KoHaeHcaTtop. DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpPA.
DHeprus 3apsHKeHHOTO0 KOHIEHCATOpa.

TexHnueckue YCTPONCTBA W MPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOIL,
AJIEKTPOMETP, DBJEKTpOCTaTHUecKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMPOBAJIBHBIN aIapar, CTPyHHBIM IPUHTED.

Jlemoncmpayuu

YCTpONCTBO M MIPUHLKUII IEUCTBUS JIEKTPOMETPA.

BzanMonencTBue Ha’JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TMOJIE 3aPSKEHHBIX TEJL

[IpOBOAHUKH B 3IEKTPOCTATUYECKOM IOJIE.

DIIEKTpOCTaTUYECKas 3aIlUTA.

JIM3NEKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaropa oOT IUIOIIAgu
IUTACTHH, PACCTOSIHUS MEXK]y HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusvie padomoi

M3mepenue 3eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannstii 31ekmpuueckuii mok. Toxku é paziuunvix cpedax

DNEKTPUUECKUN TOK. YCJIOBHUSL CYHIECTBOBAHUSL DJIEKTPHUUECKOTO TOKA.
Uctounuku toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxkenue. 3akon Oma i ydacTka Lenu.

DNEKTPUYECKOE CONPOTHUBIICHHE. YJIEIbHOE CONPOTUBJICHUE BELIECTBA.
IlocnenoBarenpsHOE, NMapajuiebHOE, CMEIIAHHOE COEUHEHNE NPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JIxoyma—Jlenna. MoiHOCTB
AIEKTPUYECKOTO TOKA.

DNEKTPOIBMKYIAsl CHJIAa U BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH OMa [171s1 TOJTHOM (3aMKHYTOM) anekTpudeckoil nenu. KopoTkoe 3aMbIkaHuMe.

DNeKTpOHHAS IIPOBOJMMOCTh  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
COINIPOTHUBJIEHUSI METAUIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTD.

DNEKTpUUECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTy4YKOB.

[TosryripoBOAHUKM. CoOcTBeHHas u MpHUMECHAS MPOBOJUMOCTb
NoJIynpoBOIHUKOB. CBoMcCTBa P—N-niepexona. [loynpoBoiHUKOBBIE MPUOOPHI.

DONEeKTpUYECKM TOK B pacTBopax W  paciulaBax  JJIEKTPOJIUTOB.
DNEKTPOJIMTUYECKAST JUCCOLMALNSA. DNEKTPOIIU3.



OnexkTpuueckuii TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSITEIbHBIN
pazpsan. Mosnus. [Inazma.

TexHuueckue yCcTpoMCTBA U MPaKTHUECKOE MPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, pEOCTaT, MCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelibHble MPHUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA JTHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYNPOBOIHUKOBBIA U0/, ralbBaHUKA.

Jlemoncmpayuu

M3Mepenne cuibl TOKA U HAMPSKEHMUS.

3aBUCHUMOCTh COTIPOTHUBIIEHUS LMIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAIH TONIEPEYHOTO CEYEHUSI U MaTepHaa.

CMenmaHHOe COEMHEHUE POBOIHUKOB.

[IpssMoe wu3MepeHue DIEKTpOABWKYIIEW cuwibl. KopoTkoe 3ambIkaHue
TaJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHEr0 COMPOTHUBIICHUS.

3aBHCHUMOCTH CONIPOTHUBIIEHUSI METAIIOB OT TEMIIEPATYPHIL.

[IpoBOAMMOCTD AIEKTPOIUTOB.

HckpoBoi pa3psaa v MPpOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

M3yueHne cMEemaHHOTO COEAUHEHUSI PE3UCTOPOB.

M3Mepenne »NEeKTPOABIKYIIEH CHIIBI MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJIICHUS.

HaOmonienne snexkTpomusa.

MesknpeaMeTHbIe CBA3U

M3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 kiacce OCyIeCTBISIETCS ¢
Y4ETOM COJIEPIKATEIIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMud MaTEMAaTHKH,
OMOJIOTHH, XUMHH, TeoTpapuu U TEXHOJIOTHUH.

Meoicnpeomemuvie noHamusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAay4YHbId (akT, rumore3a, ¢u3nueckas BEIUYMHA, 3aKOH,
Teopusi, HaOJIFO/ICHNE, SKCIIEPUMEHT, MOJICTTMPOBAHKE, MOJICIb, H3MEPEHHE.

Mamemamuxa: peuieHWE CHUCTEMbl YypaBHEHUM, JUHEWHas QyHKIWMs,
napabona, runep6osia, UX rpa@uKd U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPHI U UX TPOEKIMH HAa OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexanndeckoe IBWKEHHE B KWBOW mpupoje, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPTaHU3MOB (BHIBI TEIUIONEpEAauH, TEIJIOBOE PaBHOBECHE),
ANIIEKTPUYECKHE SIBJICHUS B )KUBOU MPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BENIECTBA, MOJISIPHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIAKOCTEU U



ra3oB, OJJICKTPUYECKHE CBOMCTBA METALUIOB, JJIEKTPOJMTUYECKAs IMCCOLMALINS,
rajbBaHHKA.

l'eoepacghus: BNaxXHOCTh BO3/1yXa, BETPBI, OapOMETp, TEPMOMETP.

Texnonocusn: mnpeobpa3zoBaHUE ABWKEHUM C HCIOJIH30BAHUEM MEXaHHU3MOB,
Y4ET TpEHUs B TEXHHUKE, MOMAIIMIIHAKYK, HCIIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOJAOMET U JpYyrue), JBHUraTellb BHYTPEHHEIO
Cropanusi, nmapoasi TypOuHa, ObBITOBON XOJOJIWIbHUK, KOHAUIMOHEP, TEXHOJIOTHH
MOJyYEHUS COBPEMEHHBIX MAaTEpUAIIOB, B TOM YHCIE HAHOMATECPUAIIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHUE BJIEKTPOIpUOOpOB,
KCEPOKC, CTPYHHBIN IIpUHTED, DJIEKTPOHArpeBaTEIbHBIE npuoOopHI,
AJIEKTPOOCBETUTEIIbHBIE MPUOOPBHI, TaIbBaHUKA.

11 KJIACC

Pa3nea 4. DaexkTtpoauHaMuka

Tema 3. Macnummnoe nojie. InNeKmpoMazZHUMHAA UHOYKUUS

IlocTosiHHBIE Mar"uThbl. B3aumopeicTBue  MOCTOSHHBIX  MAarHHUTOB.
MaruutHoe mone. Bekrop MarnuTHOW wuHAYKIMH. [lpuHmmn cynepno3uuuu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM HMHAYKIUU. KapTuHa 1MHWKA MarHuTHOU
WHYKIUK T10JI1 TOCTOSHHBIX MarHUTOB.

MarautHoe TI0JI€ TPOBOJHHMKA € TOKOM. KapThHa IWMHHMA WHIYKIUW
MarHUTHOTO MOJISI JJIMHHOTO TPSMOr0 MPOBOJHUKA U 3aMKHYTOIO KOJBIIEBOTO
MIPOBOJIHMKA, KaTyIIKu ¢ TokoM. OnbIT Ipcrena. BzaumoaelicTBre mpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOayJIb U HampapjeHue. [[BuxkeHue 3apsiKEHHOW 4acTHUIIbI
B OJIHOPOJIHOM MarHuTHOM moJjie. PaboTa cunbl Jlopenna.

SIBrieHME  NEKTPOMArHUTHOW WHAYKOWUUA. [IoTOK BEKTOpa MAarHUTHOMU
WHAYKIUU. ODJEKTPOJBUKYIAsl CWIa MHIAYKIMHA. 3aKOH JJIEKTPOMArHUTHOM
unaykuuu dapanes.

BuxpeBoe »siekTpudeckoe Toje. IJIEKTPOABIKYIIAS CWIa HWHIYKIMU B
MPOBOJHUKE, NBMXKYIIEMCS MTOCTYIATEILHO B OJHOPOJHOM MAarHUTHOM TOJIE.

[IpaBuiio Jlenma.

NHOyKTUBHOCTh.  SIBJIeHME  CAMOMHIYKUMU.  OJEKTPOJBIDKYIIAs  CHIIA
CaMOMH]TYKIIUH.

DHEprusi MarHUTHOTO MOJISI KaTYIIKKA C TOKOM.

DNEeKTPOMAarHuTHOE TOJIE.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPHUMEHEHHE: TOCTOSTHHbBIC
MAarHUTBl, AJEKTPOMATHUTHI, AJEKTPOJBUraTElIb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTull, THAYKIIMOHHAS TE€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE HIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIvHMY WHOYKUMKA MAarHUTHOTO TOJIS.

BzaumopencTBue AByX NPOBOJIHUKOB C TOKOM.

Cwia Amrepa.

HeiictBue cuibl JIopeHIla Ha HOHBI AJIEKTPOJIATA.

SIBneHue 3NEKTPOMArHUTHOW MHAYKIUU.

[IpaBuiio Jlenua.

3aBUCHUMOCTb JJIEKTPOABIKYIIEH CUJIBI MHAYKIUU OT CKOPOCTH HM3MEHEHHS
MAarHuTHOTO TMOTOKA.

SIBIIeHHE CaMOWHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

M3ydeHre MarHMTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanne AEHCTBHS MOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanne gBIECHUS JIEKTPOMArHUTHOM WHAYKIIWU.

Pa3nen S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Koaedanus

KonebarenpHast  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KoJIeOaHUS.
I'apmonmnueckue konebanus. Ilepuox, uactora, amrumTyna v ¢aza KojeOaHuil.
[IpyxuHHBII MasTHUK. MaTeMaTU4eCKUH MAasATHUK. YPaBHEHHUE TapMOHUYECKUX
koneOanuil. [IpeBpaiiienue >HepruM MpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbuplii koHTYp. CBOOOIHBIE JIIEKTPOMArHUTHBIE KOJEOAHUS B
UJCAILHOM KOJICOATEIbHOM KOHTYpe. AHAIOIHMS MEX]IYy MEXaHUYECKUMHU U
AJEKTPOMArHUTHbIMHU  KoJieOaHusimu. Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPTUHU B UJCATBHOM KOJIOATEIbHOM KOHTYpE.

[IpencraBnenne o 3aryxarolux KoJsieOaHUsX. BbIHyXI€HHbIE MEXaHUYECKUE
kosneOanus. Pe3onaHc. BelHYK/I€HHbIE 3JEKTPOMArHUTHbIE KOJECOAHMUS.

[lepemennplii  TOk. CHHycOMJANbHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYAHOE U JICUCTBYIOIIEE 3HAYEHUE CUJIBI TOKa U
HaIPSKEHUS.

Tpancpopmatop. IlpousBoacTBo, mepemadya U MOTPEOICHUE DICKTPUUECKOM
SHEPIUM. DKOJOTUYECKHE PHUCKH IPU MPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICIIOJIB30BAHMSI DJIEKTPOIHEPTUU B OBCEIHEBHOM >KU3HU.

TexHuyeckue yCTpOWCTBA W MPAKTHUYECKOE MPHUMEHEHHE: DICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU BJIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KojeOaTenbHOW CUCTEMBI (MPY>KUHHBIA WU
MaTeMaTUYeCKU MasITHUK).



HaGnronenue 3aryxarmomux KojaeOaHuH.

HccnenoBanue CBOMCTB BBHIHYKJICHHBIX KOJICOAHUH.

HaOmonenne pe3onanca.

CBOOOIHBIE DJIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuumnorpaMMbl (3aBUCUMOCTH CUJIbI TOKA U HAMPSIKEHUS OT BPEMEHHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mocCienOBaTEIbHOM COEAMHEHHUU PE3UCTOpa, KaTyUIKU
WMHIYKTUBHOCTH W KOHJEHCATOPa.

Mojenb JIMHUU 3JEKTpOIepeaavn.

Yuenuueckuii sxcnepumenm, nrabopamopusie pabomawl

HccnenoBanue 3aBUCUMOCTH MEPUOJA MAaJIbIX KOJICOaHHW Tpy3a HA HUTU OT
JUTMHBI HAUTHU U MacChl Tpy3a.

HccnenoBanne NEPEMEHHOIO TOKAa B LENM M3 IOCIEAOBATENIBHO
COEAMHEHHBIX KOHJIEHCATOPA, KAaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60TIHbL

Mexannueckre BOJHBI, yCloBUA pacnpoctpanHenus. llepuwon. CkopocTh
pacmpocTpaHeHuss W JJiMHA BOJIHBL [lomepeuHble W MPOAOJIBHBIE BOJIHBL
Nurepdepennus u qudpakims MEXaHUIECKUX BOJH.

3Byk. CkopocTh 3ByKa. ['pomKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJEeKTPOMAarHuTHbIE BOJHBL YCIOBHUS H3Iy4YEHHUS SJIEKTPOMArHUTHBIX BOJH.
Bzaumnast opuenranus BektopoB E, B, V B snextpomarnutHo#t BosiHe. CBOMCTBa
AJICKTPOMATrHUTHBIX BOJIH: OTPaKECHUE, TPEIIOMJICHHE, MOJsIpu3aius, Judpakiys,
untepdepeHmsa. CKOpOCTh ANMEKTPOMATHUTHBIX BOJIH.

[Mlkana >7EKTPOMArHUTHBIX BOJH. [IpuMeHeHue 3JIeKTpOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHuunbl paguoCBs3U U TeNeBUIEeHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEbL.

TexHuueckue YCTPONUCTBA W TMPAKTHUECKOE MPUMEHEHHME: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTUKa B TEXHUKE U MEAUIMHE, pajaap,
panuonpuEéMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpPOCTPAHEHUE TOMEPEUHBIX U MPOJAOJBHBIX BOJIH.

Kone6momeecs: Teno Kak UCTOYHUK 3BYKA.

Habmionenue otpaxkeHus: ¥ mpeioMIICHUS] MEXaHUYECKUX BOJIH.

Habmionenue untepdeperimu u nudpakiiuu MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue cBA3M TPOMKOCTHM 3BYKa U BBICOTHI TOHA C aMIUIMTYJIOW U
4acTOTOM KoJieOaHMil.



Hccnenosanue CBOWCTB AIEKTPOMATHUTHBIX BOJIH: OTpa)X€HUE,
npesioMJICHHe, ToJsipu3anus, Judpakiys, HHTepPepeHITHS.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsMonMHENHOE paclIpOCTpaHEHUME CBETa B
OJTHOPOIHOM cpene. JIyd cBera. ToOUE€UHBIM UCTOYHUK CBETA.

OtpaxxeHue cBera. 3akOHbl OTpakeHusi cBeTa. [locTpoeHue m300pakeHUil B
IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIECHUSI CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblid yros MOJTHOTO
BHYTPEHHETO OTPaXKEHUS.

Hucnepcust cBeta. CrnoxxHbli cocTaB 6enoro ceta. Lger.

ColOuparomiie M pacceuBaroliue JMH3bL. ToHkas JuH3a. DOKycHOE
paccTosHME W ONTHYECKas cuja TOHKOW nuH3BL [locTpoeHne wu300pakeHUl B
cobupamImux M paccenBalmux JuH3ax. DopMyna TOHKOW NUH3BL YBEIUYEHUE,
JJaBaeMo€ JIMH30M.

[Ipeaensl TPUMEHUMOCTH TEOMETPUYECKON OTTHUKH.

BonnoBass onrtuka. Wurepdepeniusi cBera. KorepeHTHble HMCTOYHHKH.
VYcnoBust HaOmOAEHUST MAaKCUMyMOB W MHUHHUMYMOB B HHTEp(dEpPEHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHHUKOB.

Hudpakuus cBera. [udpaknuonnas pemérka. YcioBue HAOMIOAEHUS
[JIABHBIX ~ MAaKCMMYMOB IIpM  MAJE€HUM MOHOXPOMATHYECKOTO  CBETa  Ha
TUGPaAKIUOHHYIO PEIIETKY.

[lossipuzanust cBera.

TexHuueckue ycTpoWcTBAa W MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PAKIMOHHAS PELIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMoNIMHENHOE pACIPOCTPAHEHHUE, OTPAXKEHUE U TMPEIOMIICHHE CBETA.
OnTuueckue TpuOOPHI.

[losiHOE BHYyTpeHHEE OoTpakeHue. Mozenb CBETOBOIA.

HccnenoBanre CBOUCTB M300paKeHUM B JIMH3aX.

Mopaenn MUKpOCKOIa, TENECKOMA.

HaOmonenne nHTepdepeHiuu cBera.

Habmonenue mnudpakmuum cBera.

Ha6monenue nucnepcuu certa.

[losmydenne crnekTpa ¢ HTOMOIIBIO IPU3MBL.

[lonydenue crnekTpa ¢ MOMOIIBIO JUDPAKITMOHHON PEIIETKH.

Habmonenne momnsipuszaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi



M3mepenne mokasarens MpeIoMIIEHUS CTEKIIA.
HccnenoBanue CBOWMCTB M300paKeHUI B JIMH3AX.
HaOmonenne nucnepcun CBETA.

Pa3nea 6. OCHOBBI cCIeIUAJIBHOM TEOPUU OTHOCUTEJIHLHOCTH

['panuibt MPUMEHUMOCTHU KJIACCUYECKOM  MEXaHUKH. [octynarsl
CHEUUATbHOM TEOPUU OTHOCHUTEIIbHOCTU: HWHBAPUAHTHOCTb MOJYJII CKOPOCTHU
CBETA B BaKyyMe, IPUHLUII OTHOCUTEINBHOCTH JWHIITEHHA.

OTHOCHUTENTFHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAILCHUE
JUJTUHBIL.

DHeprusi U UMIYJIbC PEITUBUCTCKON YACTUIIBL.

CBsi3b MaccChl C DHEPTUEH M MMITYJIbCOM PENSITUBUCTCKON YACTHULIBI. DHEPTHUS
MOKOS.

Pasnen 7. KBanToBasi pusuka

Tema 1. dnemenmovl K6AHMOBOU ONMUKU

®otonbl. Dopmyna [Inanka cBs3u 3HEprun HOTOHA C €r0 YACTOTOW. DHEPrus
U UMITYJIbC (HOTOHA.

OTtkpseiTHe U uccaeaoBanue poroaddexra. OnpiTel A. I'. CronmeroBa. 3aKOHBI
doTorddexra. YpaBHenue OiHIITeHA s poToddpdekra. «KpacHas rpanuna»
dboTtosdpdexkra.

JHaBnenue cBeta. OnbiTel I1. H. JleGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

Texnuueckue yCTpOWCTBA M MPAKTHYECKOE TMpPHUMEHEHHe: (OTOIIEMEHT,
dboToaTUMK, COTHEUHAsI OaTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03¢(PeKT HAa YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akOHOB BHEIIHETO (oTod(deKra.

Cseroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnass monens aroma. lloctymatel bopa. MziydeHue u  morionieHue
GbOTOHOB TIpHW MEpexoje aTroMa C OJHOTO YPOBHA SHEPTrUM Ha Apyroil. Bums
cnekTpoB. CHEKTp ypOBHEN dHEPTUU aToMa BOAOPOAA.

BomHoBreie cBolicTBa yactull. Bonnel ne bpoiurt. KoprnyckynsipHO-BOJTHOBOM
JTyaliu3M.

CroHTaHHOE€ U BBIHYKJICHHOE H3ITy4EHUE.

TexHuueckue yCTpOWCTBA M IPAKTHUECKOE IPUMEHEHUE: CIIEKTPaJIbHbBIN
aHanu3 (CHEKTPOCKOI), Jla3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopaa.

Omnpenenenue IMHBI BOJIHBI Jla3epa.

HaGnronenune nuHeuyaThIX CHEKTPOB M3ITydEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuwl

HaOmonienne nuHeR4yaToro crekrtpa.

Tema 3. Amomnoe aopo

OKCINEPUMEHTBI, JTOKA3bIBAIOIIUE CIOKHOCTh CTpOeHus siapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1no  ompeneneHuio  cocTaBa
panuoakTMBHOrO u3nydeHus. CBolicTBa anbda-, Oera-, TramMMma-u3Iy4eHusl.
Bnusinve paanoakTUBHOCTH HA JKMBBIE OPTaHU3MBI.

OtkpbiTHE TpoTOHAa M HeWTpoHa. Hyknonnas mognens sigpa I'eitzenOepra—
HBanenko. 3apsn sapa. MaccoBoe uuciio sijipa. M30Tomsbl.

Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmajg. [amma-
u3nydeHue. 3aKOH paJMOaKTUBHOTO pacraja.

DHeprusi CBsI3U HYKJIOHOB B siApe. Anepubie cunbl. [ledext macchl sapa.

SnepHble peakuuu. /leneHne U CUHTE3 sAlep.

Snepuwnii peaktop. TepmosaepHblii cuHTE3. [IpoOGiaeMbl W TEPCHEKTHUBBI
AIEPHOMN YHEPTETUKHU. DKOJOTUYECKHUE ACIIEKTHI SIE€PHON SHEPTETHUKHU.

DneMeHTapHble 4acTUllbl. OTKPBITHE MO3UTPOHA.

Metopl HAOMIOACHUS W PETUCTPAIMH DJIEMEHTAPHBIX YACTHII.

dyHIaMEHTaIbHbIE B3aUMOJICUCTBUSA. EMUHCTBO (M3HUECKON KapTHUHBI MHpA.

TexHnueckue yCcTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, KaMmepa
Bunbcona, simepHsbiii peaktop, arToMHas 6oM0a.

Jlemoncmpayuu

CYE€TYMK MOHM3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM GoTorpadusm).

Pasnea 8. DiieMeHTBHI ACTPOHOMMHU M ACTPOPU3UKHU

Otanbl pa3BUTHs acCTpOoHOMUU. [IpukiagHoe U MUPOBO33PEHUECKOE 3HAYCHUE
aCTPOHOMMUH.

Bun 3B&3gnoro Heba. CosBesnmsi, sSpKHe 3BE3NBI, IUIAHETHI, WX BHIUMOE
JIBUKCHHE.

CoJiHeUHas cucrema.

Connne. ConHeuHasi akTUBHOCTh. Mcrounuk nsHeprun CoJiHIA W 3BE3N.
3BE37bl, MX OCHOBHBIE XAPAKTEPUCTUKU. J[MarpamMma «CIEKTpaJbHBIA KIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCJIENOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJS1 3BE3J] TIJIABHOM IOCIEIOBATEIBHOCTU. BHYTpEeHHEE CTpOEHUE



3B&31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUM W 3Bomtonuu CosHua U
3BE3/1. DTallbl )KU3HU 3BE3I.

Mneunsiii Ilyte — nama [anaktuka. Ilonoxxenune u nBuwxenue CoJHIA B
lanmaktuke. Tunbl ranakTuk. Paguorasiaktuku u kBaszapbl. UEpHBIE AbIPBI B AApax
TaJIaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa0OOma. PazOeranue rajakTuk.
Teopust bosbiioro B3peIBa. PeMKTOBOE M3TyUEHHE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpobiieMbl acCTpOHOMUH.

Vyenuueckue nabarooenus

HaGmrogenust HEBOOPYXEHHBIM TIJIA30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH I OTPEEIICHUsT MOJI0KEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHbBIE c03Be31usi CeBEepHOTO MOJIyIIapUs U APKUE 3BE3IBI.

Habmonenus B teneckon JlyHsl, mader, Mneuroro Ilytw.

Oo6o01maronee NOBTOPEeHUE

Poms ¢u3ukn M acTpOHOMUHM B OKOHOMHUYECKOH, TEXHOJOTUYECKOM,
COLIMAJILHOM M 3TUYECKOM c(epax NesTeTbHOCTU YEJIOBEKa, POJib U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOU HAy4YHOUW KapTHHE MHpa, POJib (HU3UUECKON TEOpHUH
B (opMupoBaHMM TpeNCTaBlIeHU O (U3UYECKON KapTUHE MHpaA, MECTO
dbu3nueckoil KapTUHBI MUpa B OOIIEM psIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUN O MIPUPOJIE.

MesknpeaMeTHbIe CBA3U

MByyenune kypca ¢pu3uku 0a30BOTO YpoBHSA B 11 Kiacce OCYIIECTBISIETCS C
Y4ETOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMud MaTEMAaTHKH,
OMOJIOTUH, XUMHHU, TeoTpadUU U TEXHOIOTHH.

Meoicnpeomemusie nonamusi, CBA3aHHbIE C M3yYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAy4YHbId (akT, rumore3a, ¢u3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIO/ICHNE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl YPAaBHEHHUM, TPUTOHOMETPUUYECKUE
(GYHKIIMM: CUHYC, KOCHHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPbl M HMX MPOEKIMH Ha OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOIHBIC JJIEMEHTAPHBIX (YHKIMH, TPU3HAKK TOJ00US TPEYroJLHUKOB,
oTIpeJieNieHNe TUIOIAaU TIOCKUX (puryp u o0bnéma Ter.

buonocus: »nexrpudeckue SBIEHUS B JKUBOM MpuUpoje, KoseOaTelbHbIe
JBWKEHUSI B JKMBOM MPUPOJE, ONTHUECKUE SIBIICHUS B KUBOM MPUPOJE, ACHCTBUE
paaHalyy HA )KUBBIE OPTaHU3MBIL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
T€l1, MEXaHW3Mbl 00pa30BaHUs KPHUCTAUIMYECKOM PEIIETKH, CIEKTPaIbHbII
aHaJIN3.



leoepaghusi:  marHuTHBIE TIONIIOCA  3€MJIM, 3QJIEKU MArHUTHBIX PV,
dboToCchEMKA 3eMHON TOBEPXHOCTH, NPEICKa3aHUE 3eMIICTPSICCHUM.

Texnonoecusi: JNWHWAW  DJIEKTPOIIEPENAY, TEHEPATOP MEPEMEHHOTO TOKAa,
AJIEKTPOJIBUTATEIIb, WHIYKIMOHHAsA II€4b, paaap, PaguONPUEMHHUK, TEJICBU30D,
anteHHa, Ttenedon, CBY-meub, MpPOEKIIMOHHBLIM ammapar, BOJOKOHHAs OINTHKA,
COJIHEUHasi OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS NPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «®Du3nMka» Ha YPOBHE CpEAHETO OOIIEro
oOpa3oBanusi (0a30BBII YPOBEHbB) JOJDKHO OOECHEYHUTHh JOCTIKCHUE CIICTYIONTUX
JMIHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3yJbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTAaThl OCBOCHMS yueOHOTo mpeamera «Dusmnkay AOJKHBI
OTpaXaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalolUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpPUEHTALIMM,  TO3UTUBHBIX  BHYTPEHHHX  YOEXKJCHHH,  COOTBETCTBYIOIIUX
TPAAUIMOHHBIM [IEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACHIMPEHHUE >KU3HEHHOTO
OIIBITA W ONbITA ACATEIBHOCTU B IPOLECCE pEATM3alMd OCHOBHBIX HAalpaBJICHUI
BOCIIMTATENILHOM JEATEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOT0 BOCIIUTAHUA:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYAIONIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUICKOro OOLIECTBa;

OPUHATUE  TPAJUUUOHHBIX  OOIIEYENOBEYECKUX  T'yYMAHUCTHUECKHX U
JNIEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B HMHTEpPECAX TPAKIAHCKOTO
o011ecTBa, y9aCTBOBaTh B CaMOYIPABJICHUH B 00Pa30BaTEIbHOW OpPTraHU3AINM;

YMEHHUE B3aUMOJIEMCTBOBATH C COLMAIbHBIMUA UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIMSIMUA Y Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOU AESATEIBLHOCTH;

2) MATPUOTHYECKOTO BOCTIMTAHNS:

c(hOpMUPOBAHHOCTh POCCUICKOU rpa)XJaHCKOH UJIEHTUYHOCTH,
MaTPUOTU3MA;

LICHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM
POCCUUICKUX YUYEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOTO BOCIHTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MOBEICHMUS;

CIOCOOHOCTh OIICHMBATh CUTYallUI0 M TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JESITENIBHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJa/la B MOCTPOCHHE YCTOMYMUBOTO OYyIyIIEro;

4) 3cTeTHYECKOTO BOCTTUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIFOUasi 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyniero (Gpu3NUecKo Hayke;



5) TpyA0BOTO BOCTIMTAHMSI:

UHTEpPEC K pa3IuuHbIM cepaM mNpodeccuoHATbHONW MeATENbHOCTH, B TOM
YUCIIE CBSI3aHHBIM C (PM3UKOW M TEXHUKOW, YMEHHE COBEpILIaTh OCO3HAHHBINA BHIOOP
Oyayuieil mpodeccun U peanu3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00Opa30BaHMUIO U caMOOOpa30BaHUIO B 00J1acTH
(U3UKM Ha NPOTSKEHUM BCEH KU3HU,

6) 3K0JIOrH4eCKOT0 BOCITUTAHMSA:



BJIAJICTh HAaBBIKAMU Y4€OHO-HMCCIIEIOBATEILCKON U TMPOCKTHOU JeATeThHOCTU
B 00yacTH (DU3HMKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY
METOJI0OB peIIeHUsT 3a1ad (PU3UUECKOTO COJICp)KaHUs, MPUMEHEHUIO Pa3IUUHbBIX
METOJ0B MO3HAHUS;

BIIQJIETh BHJIAMH JIEATEIBHOCTH IO TMOJY4YEHHI0 HOBOIO 3HAHUS, €ro
UHTEPIPETAUN, MPeoOpa30BaHUI0 ¥ MPUMEHEHHI0 B PAa3IMYHBIX y4eOHBIX
CUTYalMsIX, B TOM YHUCJI€ TIPU CO3/IaHUU YYEOHBIX IPOEKTOB B 007aCTH (HUBHKY;

BBISIBIISITh MIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJIM3MpOBaTh 3ajady,
BBIBUTATh TUIOTE3y €€ pelIeHusl, HaXOJUTh apTryMEHThl MJIs JO0Ka3aTelhCTBa
CBOUX YTBEp KJECHUH, 3a7]aBaTh NapamMeTpbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBaTh TIOJIyYEHHbIE B XOJ€ pEUIeHUs 3aJaud  pe3yJbTaThl,
KPUTUYECKU OIICHMBATh MX JIOCTOBEPHOCTh, NMPOTHO3UPOBATh U3MEHECHHE B HOBBIX
YCIIOBUSX;

CTaBUTh H (HOPMYIUPOBATh COOCTBEHHBIE 3aJauyd B 00Opa30BaTEILHOMU
NeSTeIbHOCTH, B TOM YHCIIE IPU U3y4eHUU (DU3UKY;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, OI[CHUBATh MPHOOPETEHHBINA OTIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (u3MKe B MPAKTHUYECKyI0 00JIacTh
KU3HEJEATEIHHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeii;

BBIIBUTaTh HOBBIC UJIEU, IPEAJIaraTh OPUTHHAIIBHBIE MOJIXO/bI U PEIICHNUS;

CTaBUTh MPOOJEMBI U 337]a4M, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.
Padora ¢ undopmanueii:

BJIAJIETh HAaBBIKAMU TOJy4YeHHS HHGOpPMAIH (DU3HMUECKOTO CONEpKaHUA W3
UCTOYHHUKOB pPa3HbIX THIIOB, CaMOCTOSITEbHO OCYIIECTBISITh TOUCK, aHaJM3,
CUCTEeMaTH3allMI0 W HHTEpHpeTanui0 WHPOpPMalMU Pa3M4YHBIX BUIOB U (HopM
NpE/ICTaBICHUS;

OIICHMBATh JIOCTOBEPHOCTH MH(POPMAIIHH;

UCMOJIL30BaTh  CPEACTBA  MHMPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUMH KOTHUTWBHBIX, KOMMYHHKATHUBHBIX M OPTaHU3AI[MOHHBIX
3aa4 ¢ CcoOmoJeHneM TpeOOBaHWK ASPrOHOMHUKH, TEXHHUKH O€30TMacHOCTH,
TUTUEHBI, PECypCcOCOEpEeKEeHUs, TPABOBBIX U  JTUYECKUX HOPM, HOPM
nHGOPMAIMOHHOW 0€30MacHOCTH;

co3daBaTh TEKCThl (U3WYECKOTO COJECpKaHUS B Pa3IMUHBIX (opmaTax ¢
y4€TOM Ha3zHadeHUs MH(QOpMAaIMK U LEIeBON ayTUTOPHUH, BHIOMpAs ONTUMAIILHYIO
dbopMy npencTaBIeHUs] U BU3yaTU3aIuu.

KoMMyHHKaTHBHBIC YHHBeEpPCaJbHbIC Y4eOHbIE 1eHCTBUA:
OCYIIECTBIISITh  OOIIEHWE Ha ypoKax (U3MKK U BO BHE-YpOUHOU
NEeATENbHOCTH;



pacmo3HaBaTh  MPEANOCHUIKM  KOH(DJIMKTHBIX  CHUTyallMid W CMSAT4aTh
KOH(JIMKTBI;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3pEHUS C HCIIOJb30BAHUEM
SI3BIKOBBIX CPEICTB;

IIOHMUMAaTh ¥ MCIOJb30BATh MPEUMYLIECTBA KOMAHIHOM M HWHIUBUIYAJIbHOU
padoTHI;

BBIOMpATh TEMATUKy W METOJIbl COBMECTHBIX JACHCTBHM C Y4ETOM OOIIMX
MHTEPECOB Y BO3MOKHOCTEN Ka)XJOT0 YJICHA KOJUIEKTUBA,

IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JICUCTBUS IO €€ JOCTMIKECHUIO: COCTAaBISITH IUIAH JIEMCTBUU,
pacmpenensiTh poid ¢ YYETOM MHEHHM YYaCTHUKOB, OOCYXIAaTh pe3yJbTaThbl
COBMECTHON paboThI;

OLICHMBATh KayeCTBO CBOEro BKJIaJa M KaXJOro y4aCTHMKAa KOMAaHIbl B
001IMif pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaraTb  HOBBIE TPOEKTHI, OLEHUMBATh HIEH C IIO3MLUUMUM HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBJIAITh MMO3WTUBHOE CTPATErMUYECKOE TOBEJACHUE B  PA3JIUYHBIX
CUTYaIUsIX, TPOSIBISITH TBOPUECTBO U BOOOpaKEHUE, OBITH UHUITUATUBHBIM.

PeryasiTuBHbIe YHMBepcajbHble Y4eOHbIE 1eHCTBUA
Camoopranuzanus:

CaMOCTOSITEIbHO OCYIIECTBISTh TO3HABATENbHYIO JACSTEIBHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHHU, BBIBISITH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIPHO COCTAaBJIATh IUIAH PEIICHUS PAacYETHBIX W KadyeCTBEHHBIX
3aJ1a4, TUIaH BBITIOJHEHHS PAKTUYECKON pabOThl ¢ YUETOM HMEIONTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW W MPEANOYTCHHUIA;

JIaBaTh OTICHKY HOBBIM CHUTYAIIHSIM;

pacuupsTh paMKy y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINoYTEeHU;

Jenath OCO3HAHHBIM BBIOOp, AapryMeHTUpOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTh 3a PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crnocoOcTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAUIMU B 00JIACTH
(GU3KKY, TTOCTOSIHHO MOBBIINIATH CBOM 00pa30BaTebHbIA U KYJIbTYPHBIM YPOBEHD.
CaMOKOHTPOJIb, SMOUMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCUTH KOPPEKTUBBHI B JESTEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIBTATOB IIEIISIM;

BIIQJICTh ~ HAaBBIKAMHM  TIO3HABATEIbHOW  pedIeKCMM  KaK  OCO3HAHHS
COBEpIIAEMbIX JEHCTBUH U MBICIUTEIbHBIX MPOLIECCOB, HMX pPE3yJIbTaTOB H
OCHOBAHUM;



UCIIOJIb30BaTh MPUEMBI pe(IIEKCUM I OLIEHKH CHTYalllud, BHIOOpA BEPHOTO
pelICHNS;

YMETh OIICHMBaTh PHUCKA WM CBOCBPEMCHHO IPUHMMATh PCIICHUS 0 UX
CHIDKEHHUIO;

NPUHAMATh MOTHBBI W apryMEHTBl JPYIHX TMPH aHaM3e pe3ysIbTaToB
JESITEILHOCTH;

NPUHAMATH ce0s1, MOHNMAasi CBOM HEIOCTATKH U JIOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl JPYIMX TIPU aHAIW3E pPE3yJIbTaToOB
JESATEIILHOCTH;

NpHU3HABATh CBOE MPaBO M MPABO APYTUX HA OMIMOKH.

B mpomecce AOCTMKEHHS JMYHOCTHBIX PE3YIBTATOB OCBOCHUS TPOTPAMMBI
no ¢usnMKe s YpOBHS cpeaHero oOmiero oOpa3oBaHus Yy OOydYarOIIMXCS
COBEPIIICHCTBYETCS HMOIMOHATBHBIN UHTEJUICKT, TPEITOJIar At A
c(hOpMUPOBAHHOCTD:

CaMOCO3HAaHUSI, BKJIFOYAOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHAIBHOEC
COCTOSIHME, BUJIETh HANpPAaBJICHUS Pa3BUTHSI COOCTBEHHOW SMOIMOHAIBHOU Chephl,
OBITH YBEpEHHBIM B ceOe;

CaMOPETYJIUPOBAHMsI, BKIIOYAIONIETO CAMOKOHTPOJIb, yYMCHHE IPUHHMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHWE, CIOCOOHOCTh aJalTHPOBAThCA K
IMOIMOHATEHBIM H3MEHEHHUSM U MPOSBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOMICH CTPEMJICHHWE K TOCTIDKCHHUIO eI U
ycIieXy, ONTHMH3M, HWHHIIMATHBHOCTh, YMCHHE JCHCTBOBATH WCXOJs M3 CBOUX
BO3MOXHOCTEH;

OIMIMATHH, BKIIOYAIONICH CIMOCOOHOCTh MOHMMATh 3MOIMOHAILHOE COCTOSTHUEC
JIPYTHX, YYUTBIBATH €r0 TPH OCYIIECTBICHWU OOIIEHUs, CHOCOOHOCTh K
COUYYBCTBUIO U COTIEPEKUBAHUIO;

COIMABHBIX HABBIKOB, BKIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHUS
C IPYTUMHU JIFOJIBMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K koniry oOyuenuss B 10 kjacce mnpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTD Y OOYyHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMEpax poJib U MecTOo (U3UKKH B (HOPMHPOBAHUHU
COBPEMEHHON HAy4yHOW KapTUHBl MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHHUKU H
TEXHOJIOTHI, B MPAKTUYECKON JNEATEIBHOCTH JIFOAECH;

YUYUTBIBAaTh TPAHUIBl TPUMEHEHHS HW3YYEHHBIX (DU3NYECKHX MOIeIIeH:
MarepualibHas TOUKa, MHEPIMAJbHAS cucTeMa OTcuéra, adCOIIOTHO TBEPIOE TEO,
WJCANIbHBIN Ta3, MOJEIN CTPOEHUS Ta30B, KUIKOCTEW M TBEPABIX TEJ, TOYCYHBIN
AICKTPUIECKUM 3apsij] IPHU perieHur (HU3NIECKUX 3a7ad;



pacno3HaBath (hU3MUECKHUE SIBICHHS (TPOLIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KUHETHUECKOW TEOpHHU CTPOCHHS BEIIECTBA U
AJIEKTPOJIMHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMAajJeHUe Tel, [BIKEHHUE 10 OKPYKHOCTH, HWHEpIHS,
B3aumoeiicteue Ten, nuddysusi, OpOyHOBCKOE JBIKEHUE, CTPOEHHUE JKHUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA Te MPHU HarpeBaHUM (OXJIaKICHUH), TEIIOBOE
paBHOBECHE, HWCIApeHWe, KOHJCHCAlWs, ITUIABJICHUE, KPHUCTAJUTM3AIMs, KUTICHHE,
BIIQXKHOCTh BO3/lyXa, MOBHIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM
cocyle, CBsI3b MEXIYy MapaMeTpaMH COCTOSIHHMS Ta3a B HM30Mpolieccax,
AJIEKTpU3alMsl T, B3aUMOIEHCTBHUE 3apsi0B;

ONKUCHIBATh MEXAHUYECKOE JBIKEHUE, HCIOJb3ysl (U3NYECKUE BEITUYUHBL:
KOOpAWHATa, IyTh, IEpPEMEIIeHNe, CKOPOCTh, YCKOPEHHEe, Macca Tella, Cuia,
UMITYJIbC TeJla, KHHETUYECKas HHEPTHs, TMOTCHIUAIbHAs YHEPTUsi, MeXaHWdecKas
paboTa, MexaHMuYecKash MOIIHOCTh; IPU OMNHCAHUM NPABWIBHO TPaKTOBATh
(bu3MYeCcKHii CMBICT HCHOJIb3YEMbIX BEJIUYMH, MX OOO3HAYEHUS W EAUHHIIBI,
HaXoauTh (OPMYJIBI, CBS3BIBAIONIME TAHHYIO (PU3UYECKYI0 BEIMYMHY C APYTUMU
BEJIMYMHAMU,

OTNUCHIBATh M3Y4YEHHBbIC TEIIOBBIE CBOMCTBA TEN W TEIUIOBHIC SIBJICHMUS,
UCTOJIL3YS  (U3MUECKHE BEIMYUHBL JIaBJICHUE Ta3za, TemIeparypa, CpemaHss
KUHETUYECKasi SHEPTUs XAaOTHYECKOTO ABMKEHUS MOJIEKYJ, CpelHEKBaJpaTHUYHas
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIA HHEprusi, pabora rasa,
KOA(DPUIIMEHT TIOJIE3HOTO JICHUCTBUSI TEIUIOBOTO JBHTATEls; TPH OIMCAHUH
NPaBWJIBHO TPAKTOBaTh (U3WYECKUH CMBICI HCHOJB3yeMbIX BEJIMYWH, WX
0003HaUEHUs] U  €UHUIBL, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO
bU3MYECKyI0 BEIMYMHY C IPYTUMH BEJIHMUMHAM;

OTIMCHIBATh M3YYEHHBIC DJICKTPUYECKUE CBOMCTBA BEIIECTBA M DIIEKTPUYECKHE
SBIICHUSI (TIPOTIECCHI), WCTONB3Yys (hU3MUecKrne BENWYMHBI: AJICKTPUUCCKUN 3aps,
AJIEKTPUUECKOE TI0JIe, HAIMPSHKEHHOCTH MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIHAJIOB;
NPy ONUCAHUU TPABWILHO TPAKTOBATh (PUBWYECKUNW CMBICT HCIOJIB3yEMbIX
BEJIMUMH, HMX OO0O3HAYEHUs M EIMHHUILIbI, YKa3blBaTh (OPMYIIbI, CBSI3bIBAIOIINE
JAHHYI0 (PU3WYECKYIO BEIIMYUHY C JPYTUMU BEIUYHMHAMU;

aHATM3UPOBATh (PU3NYECKUE TMPOIECCHl M SBJICHUS, WCIOJB3YS (PU3UUecKue
3aKOHBI U MPUHIMIMBL 3aKOH BcemupHoro Tarotenus, |, || u Il 3axonsr HetoToHa,
3aKOH COXPAHEHUSI MEXaHWYEeCKON SHEpPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
OPUHIUIT  CYMEPIO3ULIMK CHJI, TPUHIMII PaBHOMPABUS HWHEPLUATIBHBIX CHCTEM
0TCcuéTa, MOJIEKYJSIPHO-KHHETHIECKYI0O TEOPHUIO0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW HHEPTUU TEIUIOBOTO JIBMKEHHS MOJIEKYI C
a0COJIIOTHOM TemIepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUs
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, Tpu 3TOM pazidyaTh CIOBECHYIO



bopMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKO€ BBIpAKEHHE U YCIIOBUS (TPaHUIBL,
00Jy1acT) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHUHIMIIBI JCHCTBHUS MAalIUMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iMyaTh YCJIOBHUS UX O€30MAaCHOTO MCIIOJb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBINIOJIHATh AKCIIEPUMEHTHI [0 UCCIEAOBAaHUIO (DU3MYECKUX SIBJICHUH U
NPOILIECCOB C HCIOJIb30BAaHUEM INPSIMBIX M KOCBEHHBIX HW3MEpPEHHUM, MpPU STOM
dbopmynmupoBaTh mpobiieMy/3amadyy ¢ TUIOTE3y Y4eOHOTO  AKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOT0 O0OpYAOBaHMS, MPOBOAMTH OMNBIT U
dbopMyIupoBaTh BHIBOIbI;

OCYILIECTBIIATh MPSAMbIE U KOCBEHHBbIE M3MEpPEHUs (PU3MUYECKUX BEIWYHH, NpU
STOM BBIOMpaTh ONTHUMAIBHBIA CIIOCO0 W3MEPEHUs] M HCIOJB30BaTh W3BECTHHIC
METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIAYy  (U3NYECKUMHU  BEIUYUHAMH  C
UCMOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GuKCUpOBaTh PE3yJIbTaThl IMOJYYEHHON 3aBUCUMOCTH (U3MYECKHX BEIUYHH B
BUJI€ TaOIMIl U TpaUKOB, JeNIaTh BHIBOJbI MO pe3yJbTaTaM HCCIEI0BAHNUS;

coOmoaarh mpaBuia 0e30MacHOrO TpyAa NpPU MPOBEACHUU HCCIEAOBAaHHUNA B
paMKax y4eOHOro OKCIIEpUMEHTa, Y4eOHO-UCCIEeI0BATENbCKOM U MNPOEKTHOMN
JESATEIIbHOCTH € HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyIOBaHU;

pemiaTh pacu€THblE 3aJaud C SBHO 3aJaHHON (DPU3MYECKON MOJENbIO,
UCTIONB3YSl (PU3MYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 33JauH
BBIOMpATh (PUBUYECKYI0 MOJIEINb, BBIIETATh (U3MUECKHE BEIUYUHBI U (POPMYIIBI,
HeoOXoauMble Il €€ pelleHus, NMPOBOAUTH PacUEThl U OLIEHUBATh PEAILHOCTH
MOJIyY€HHOTO 3Hau€HUsl (PU3NYECKON BEIMYUHBI,

pelaTh KauyeCTBEHHbIC 3aJlayd: BBICTPAUBATH JIOTHUECKH HEMPOTHUBOPEUHUBYIO
LEMOYKYy pPacCyKJIEHH C OMOpoll Ha H3YYEHHbIE 3aKOHBL, 3aKOHOMEPHOCTU U
dbuznueckue SBICHUS;

UCIOJIb30BAaTh npu pelIeHnn y4€OHBIX 3a1a4 COBPEMEHHBIE
uHGOPMALIMOHHBIE TEXHOJOTHH [l TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIpETAIUH
U TIpE/ICTaBJICHUSI y4eOHOW M HAy4YHO-TOMYJAPHON HH(OpMAIUH, MOJy4YeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 UHPOPMAIIUIO;

NPUBOJIUTH MPUMEPHI BKIIAJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, OOBSICHEHHE TMPOLECCOB OKPYKAIOUIEr0 MHUpPA, B pPa3BUTHUE
TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ju1st obecrieyeHusi 0€30MacHOCTH MpU 00pallleHny ¢ NpruOopaMHu M TEXHUYECKUMHU



YCTPOUCTBAMH, IS COXPAHEHUS 3I0POBbS M COOJIOACHUS HOPM SKOJOTUYECKOTO
MOBEJCHUS B OKPYKAIOILIEH CpELE;

paboTarh B TpYIIE C BBINOJHEHUEM PA3IMYHBIX COIMAJIBHBIX POJICH,
IUIAHUPOBATh PabOTy TIPYIIbL, PAIMOHAIBHO paCHpeAcssATh OOSI3aHHOCTH U
IUIAHUPOBATh AEATEILHOCTh B HECTAHJIAPTHBIX CHUTyalUsiX, aJCKBAaTHO OLICHUBAaTh
BKJIAJ] K&KJI0TO U3 YYaCTHUKOB I'PYMIbl B PEIIEHHE pPaccCMaTpUBaeMOi MpoOJIeMBbl.

K kxoniry oOyuenuss B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUA:

JIEMOHCTPUPOBATh Ha MpUMEpax pPoJib U MecTo (GU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHbBl MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTHM, B MPAKTUUYECKOU MAEATEIBHOCTH JIOJAEHU, LEIOCTHOCTh U EIUHCTBO
bu3nUecKoil KapTUHBI MUPA;

YUHUTHIBATh TPAHUIBI TPUMEHEHHUS HW3YYCHHBIX (U3MUECKUX MOJCIICH:
TOYEUHBIA AIEKTPUYECKUM 3apsill, Jyd CBETA, TOUEYHBIM UCTOYHUK CBETA, S/IEpHAs
MOJIelb aToMa, HYKJIOHHAas MOJelb aTOMHOTO f/pa MNPHU PEUIeHUH (PU3NYECKUX
3az1ad;

pacno3HaBath QuznyuecKkue SBJICHUS (MIPOIECChI) U OOBICHATH UX Ha OCHOBE
3aKOHOB JJIEKTPOJUHAMUKUA M KBAaHTOBOW (DM3UKU: AJIEKTpHUUECKasl MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JIEWCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHAasT MHAYKLIMS, JI€MCTBME MArHUTHOIO TMOJII Ha
NPOBOJAHUK C TOKOM M JBIDKYIIMMCS 3apsijl, AJIEKTPOMAarHuUTHbIE KojeOaHus u
BOJIHBI, TPSIMOJIMHEMHOE pPacnpOCTpaHEHUE CBETa, OTPaKEHUE, MPEJOMJIICHHE,
uHTepdepeHmsa, AUPpakius W TOJspu3alMs CBETa, JHCIEPCUS  CBETa,
dbortosnexktpuueckuii 3¢dext (potodrddexr), cBeTOBOE AaBlIeHHE, BOSHUKHOBEHHE
JUHENYaToro CHeKTpa aromMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas
PaIHOAKTUBHOCTD;

ONKUCHIBATh M3YYEHHBIC CBOMCTBA BelECTBA (AIEKTPUUECKHE, MArHUTHBIE,
ONITUYECKHE, AIEKTPUUECKYIO IPOBOJIMIMOCTh pa3IMYHBIX  Cpen) u
AJIEKTPOMArHUTHBIC SIBJICHHS (MIPOIECCHI), HCIOJIL3YS (PU3UYECKUE BEITUYHHBIL:
ANEKTPUYECKUIA 3apsill, CHJa TOKa, AJEKTPUYECKOE HAIPSKEHHUE, SJIEKTPUUYECKOE
COTNPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIIas cuia, paboTa TOKa,
WHAYKIUS MarHUTHOrO MoJisi, cwia Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTh
KATyLIKH, DHEPIUsl DJEKTPUYECKOTO W MAarHUTHOIO IIOJIEH, IMEPHOJ M 4YacToTa
KoJieOaHui B KojeOaTelIpHOM KOHTYpE, 3apsjJ W CHia TOoKa B IIpoIlecce
TAPMOHMYECKHX DJIEKTPOMArHUTHBIX KoJeOaHui, (HOKYCHOE pacCTOsTHHE U
ONTHYECKasl CWJa JIMH3bl, HPH OINUCAHUM MPABWIBHO TPAKTOBAaTh (HU3UUECKUIA
CMBIC]T HMCHOJb3yeMbIX BEJIMYMH, HMX OO0OO3HAYEHUs] M €IMHHULbL, YKa3bIBaTh
GbopMylibl, CBSI3BIBAIOIIME JAHHYIO  (PU3WYECKYI0 BEJIMYMHY C JIPYTUMU
BEJIMYMHAMU;



OTNMCHIBATh M3Y4YEHHBbIC KBAHTOBBIC SIBJICHUS M TMPOIECCHl, HCIOJIB3Ys
dbu3nyuecKkre BEIMYUHBL, CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTHUS W MUMIYJbC (POTOHA, TIEPHOJI MOTypacmaaa, SHEPTUS CBSI3H
QTOMHBIX SiJIep, MPU ONUCAHUU TMPABUIBHO TPAKTOBATh (U3MUECKUI CMBICH
UCMOJIb3YEMBIX BEJIMYMH, MX O0O0O3HAUEHHs] M E€IUHUIBI, YKa3blBaTb (HOPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMU BEIUYHHAMH,
BBIUMCIISITh 3HaYEHUE (PU3NUECKON BEIUYUHBL;

aHATM3UPOBATh (PU3WYECKUE TMPOIECChl M SIBIICHUS, UCHOJB3YS (DU3MUECKHUE
3aKOHBl U TMPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapasuieIbHOTO
COCIMHEHUSA NPOBOJHUKOB, 3aKOH JDxoymsa—JleHna, 3aKOH DJIEKTPOMArHUTHOU
UHAYKIWY, 3aKOH MPSIMOJMHEHHOTO PAaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHMEe OiHIITEeHHa i (pororddekra,
3aKOH COXpPAHEHWS SHEPIHM, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHHS
AIEKTPUUECKOTO 3apsifia, 3aKOH COXpPaHEHWs MaccOBOTO 4wucia, moctynarel bopa,
3aKOH PaJMOAKTUBHOTO paclaja, Mpu 3TOM Pa3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHE U YCJIOBHUSA (TpaHUIBl, OOJACTH)
PUMEHUMOCTH;

OTIpeNIEeTIsITh HAMpaBJeHHUEe BEKTOpPAa MHIYKIMHA MArHUTHOTO TOJISI IPOBOJHHUKA
C TOKOM, cujibl AMriepa u cujibl JIopeHna;

CTPOUTh W ONHUCHIBaTh HU300paXeHHE, CO3/1aBAEMOE IUJIOCKUM 3E€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIEAOBAaHUIO (U3MUECKUX SBICHUN U
NPOLIECCOB C HCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHHUH: MpPU STOM
dbopMmyaupoBaTh mpoOiieMy/3agady M THIOTE3y Y4EOHOTO  JKCIIEpUMEHTAa,
cobuparh YCTaHOBKY W3 IMPEJIOKEHHOTO O00OpyAOBaHUs, MPOBOJAUTH OIBIT U
(GbopMyIupOBaTh BHIBOJIBI,

OCYHIECTBJISITh MPSIMble U KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEJIMYMH, NPU
A9TOM BBIOUpATh ONTUMAJILHBIA CHOCOO HM3MEPEHHs] U WCIOJh30BaTh W3BECTHHIC
METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3MUECKMX BEIMYUH C HCHOJIb30BaHHEM
OpsIMBIX W3MEPEHMIA: MPU H3TOM KOHCTPYHPOBATH YCTaHOBKY, (DUKCHUpPOBATh
pe3ynbTaThl TOJyYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHIE TAOIUI] U
rpaduKoB, AeIaTh BBIBOJBI IO pe3yIbTaTaM HCCIEI0BAHNUS;

coOoaTh MpaBuiIa OE30MacHOTO TpyAa MPU MPOBEICHUM HCCICIOBAaHUN B
paMKax y4eOHOTo OKCIEpUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U TMPOEKTHOU
NEeSATEIbHOCTU C MCHOJB30BAHUEM HU3MEPUTEIbHBIX YCTPOMCTB U J1aOOPaTOPHOIO
000pyI0BaHU;

pemiatb pacy€THbIE 3aJa4d C SBHO 3aJaHHONM (PU3NYECKON MOJEbIo,
UCTIOJIB3YSl (PU3NYECKUE 3aKOHBI U MPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/a4d



BBIOMpaTh (U3NYCCKYIO MOJICb, BBUICIATh (PU3UUECKHE BEIMYUHBI U (HOPMYJIBI,
HEOOXOUMBIC JIJIsI ©€ pElICHUs, MPOBOJAUTH PacdyCThl U OILCHUBATh PEALHOCTH
MOJy4EHHOTO 3HAYCHUSI (PU3NICCKON BEITMUMHBL,

pemiath Ka4yeCTBEHHBIC 3aJla4M: BBICTPAWBAThH JIOTHUECKUA HEMPOTUBOPEUYHBYIO
IIETIOYKY PACCYKIEHWA C OMOPOM HAa W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
buznUecKue SBJICHUSA,

UCTIOJIb30BAaTh npu pelIeHnn y4eOHBIX 3amaq COBPEMEHHBIC
UH(QOPMAIMOHHBIC TEXHOJIOTHU I TOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIHU
U TIPCIICTaBJICHUS y4eOHOW W HAYYHO-MOMYJSIPHON WH(OpPMAIUK, MOJy4eHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUICCKH aHAIM3UPOBATH MOydaeMy0 WHGOPMAIIHIO;

OOBSCHATh TPHHIUMBI JIEHCTBUS MAIlIMH, TNPUOOPOB ¥ TEXHUYECKUX
YCTPOMCTB, pasinyaTh YCIOBUS MX OC30TACHOTO HCIIOJB30BAHUS B IOBCEIHCBHOM
KU3HU,

NPHUBOJIUTH TIPUMEPHI BKIIAJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE NPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHUEC
TEXHUKH ¥ TEXHOJIOTHI;

UCTIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B TMOBCEIHEBHOW >KHU3HU
st obecriedyeHus: 0€30MacHOCTH MPU 00pallleHuy ¢ MpuOOpaMu U TEXHUYECKUMHU
YCTPOUCTBAMH, [IJII COXPAHEHUS 3JI0POBbS M COOIOACHHUS HOPM IKOJIOTHUECKOTO
MOBEJICHUS B OKPYXKAKOIIEU CPEJIE;

pabotare B TpYIIE C BBINOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBaTh PabOTy TPYIIBL, PaIlMOHAILHO PACIpeaeasITh OOSI3aHHOCTH H
IUIAHUPOBATH JIEATEIHLHOCTh B HECTAaHIAPTHBIX CUTYaIMAX, aJ€KBAaTHO OICHUBATH
BKJIQJT KQXI0TO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pPAcCCMATPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosuuecTBO 4acoB DJIeKTPOHHBbIE
HanMeHoBaHuUe pa31eJioB U TeM uudpoBbIe
Ne i/m P KonTtpoabnbie | IIpakTyeckne (uircpp )
NporpaMmsl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pazgen 1. DUZUKA U METO/bI HAYYHOTI'O IIO3HAHUA
bubmoreka [IOK
11 ®u3uKa 1 METO/IbI HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7fA1bF72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmoreka IIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmorekxa [IOK
2.2 7
Hunanka https://m.edsoo.ru/7f41bf72
bubmorekxa IIOK
2.3 6 1 1
SAKOHEI COXpAHCHIs B MEXaHilke https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuoreka LIOK
' TEOpUU https://m.edso0.ru/7f41bf72
bubmmorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

dazoBbIC MEPEXOJbI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no paszneny

24

Pa3znen 4. JIEKTPOJANHAMUKA

bubmorekxa IIOK
4.1 eKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKHM TOK. TOKH B 12 bubmnoreka LIOK
' Pa3IMUHBIX Cpeaax https://m.edso0.ru/7f41bf72
Utoro no paznemny 22
PesepBHoe Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KoumnyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ieJioB U TeM undposbie
Ne ni/m P Kontpoabnbie | IlpakTHyeckue (usepp )
NPOrpaMMbl Bceero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. JIEKTPOJIUHAMUKA
11 MaruauTHoe noJjie. JNeKTpOMarHuTHast 11 1 3 bubnuorexa [IOK
' WHTYKIIHS https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
51 MexaHuyecKkre U 31EKTPOMarHuTHBIC 9 1 bu6nuorexa [IOK
' KoNeOanus https://m.edsoo.ru/7f41c97¢
59 MexaHu4ecKue U 3JIEKTPOMAarHUTHBIE 5 1 bubnuorexa LIOK
' BOJIHBI https://m.edso00.ru/7f41c97¢
2.3 OnTuka 10 3 buomorexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgea 3. OCHOBBI CIEIIMAJIBHOM TEOPAUU OTHOCHUTEJIBHOCTH

31 OCHOBBI cIEUATIBHON TEOPUH 4 1 bubnuoreka [IOK
' OTHOCHTEIBHOCTH https://m.eds00.ru/7f41c97¢
Uroro no pazgeny 4
Pa3znen4. KBAHTOBAS ®U3UKA
. bubnunorexa LIOK
4.1 DNeMEHThI KBAHTOBON ONTUKH 6
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubanoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE s171pO

bubmmnorexa [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Pa3znen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 DeMeHThl ACTPOHOMHUHU U aCTPO(PU3UKU 7 E;iii?;tifﬁ/l;fﬂwk
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE NIOBTOPEHUE

6.1 OO0o0maroiee MOBTOPEHHE 4 fg{iﬁ?ﬂ?:ﬂiifﬁ};ﬂlcgh
Uroro no pazgeny 4
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunuecTBO 4acos JJIe KTPOHHbIE
> Tema ypoka Koutposbubie | IpakTHueckue Aara ungponbie
n/n Bcero u3yuyeHusi | oOpazoBaTesibHbIE
padoTbI padoTbI pecypes
®duzrka — HayKa 0 IpUpOJE.
1 Hayunsbie MeTZ;LI HO?I;)H;)HIfﬂ 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEeT0 MUpa
Pounb u Mmecto ¢pusnku B

5 (hOopMHUPOBAHUY COBPEMEHHOU 1 bu6muoreka [IOK
Hay4HOH KapTHHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOM AeATeTbHOCTH JIIOIeH
MexaHnyeckoe ABUKEHHUE.

3 OTHOCHTEILHOCTh MEXaHHIECKOTO 1 bubmuoreka [IOK
nBkeHus. llepemelenue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHENHOE 1 bubnuoreka [IOK
JIBUJKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHOe majeHue. Y CKOpeHHe 1 bubaunorexa IIOK
CBOOOJIHOTO TAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHOe 1BUXKEHUE.

7 ﬂinmeHHehuneﬁiaﬂbHoﬁTOqKHno 1 bubmnorexa T[IOK

https://m.edsoo.ru/ffOc3ada
OKPYXKHOCTH
8 [Tpunuun otHOcuTenbHOCTH ["anues. 1 bubnmuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNHuepuuanbHble CUCTEMBI OTCUETA.
ITepsb1it 3ax0H HeroToHa

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHiun

bu6morexa [JOK

9 CYyIepIo3uIuy cuil. BTopoii 3akoH
. https://m.edsoo.ru/ffOc3be8
HeroToHa 111 MaTepuanbHON TOUKU

10 Tperuit 3akoH HerotoHa 111 bubnuoreka LIOK
MaTepUaIIbHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3akoH BceMupHOro tarorenus. Cria

11 TsbkecTu. [lepBasg kocmuueckast brbmmorexa [OK

FHeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuoteka [IOK
Tena https://m.edsoo.ru/ffOc3el18
Cuina tpenus. KoapdunmeHnt tpeHus.

P b P bu6mmorexa [JOK
13 Cuna conpoTUBIEHUS MTPU IBHKCHUU
https://m.edsoo.ru/ff0c3f76
TeJa B KUIKOCTHU WM Ta3e
[locTynarensHOE U BpalmaTeaIbHOE

14 JBUKEHUE a0COTIOTHO TBEPAOTO TEa. bu6mmoreka [JOK
MowmeHT cuibl. [lneuo cunbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIa
Nmnynbc MatepuaabHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIBHBIX TOUYEK. bubmmoreka [IOK
Nmnynbe cumbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyNbca. PeakTuBHOE BUKEHUE
Pabora 1 MOIIIHOCTH CHIIBIL.

16 Kunernueckas sHeprus MaTepuajibHOW bubmoreka [IOK
Touku. Teopema 006 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKON YHEPTUH

17 [ToTennmanbHas SHEPTHSL. bubnuoreka LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[loTenuuanbHas SHEPrUs ypyro
nehOpMHUPOBAHHON MPY>KUHBI.
[ToTennnanbHas sHEpPrus Tela BOJIU3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ffOc461a

18

[ToTeHanbHbIe U HEMOTEHIUAIbHbIC
cuibl. CBsi3b paboThI
HETIOTCHIUATBHBIX CHJI C ©3MEHEHUEM
MEXaHUYECKOI YHEPTUH CHCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUUYECKOM
SHEPTHH

bubauoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopartopnas pabota
«HMccnenoBanue cBs3u pabOTHI CHIIBI C
H3MEHEHUEM MEXaHUIECKOU 9HCPIruun
TeJa Ha MIPUMEPE PaCTHKEHUS
PE3UHOBOTO JKI'YTa)

20

KonTponbnas pabora no teme
«Kunematuka. [[unamuka. 3aK0oHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KHHETUYECKOHM Teopuu. bpoyHOoBCKOE
nekenue. Juddysus

but6moreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTtep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTHI] BEIIICCTBA.
Mopaenu cTpoeHus ra30B, ) KUIAKOCTEN
U TBEPIBIX TEII

23

Macca monekyn. KonndectBo
BemecTBa. [loctostHHas ABoraapo

24

TermioBoe paBHOBecue. Temneparypa
u e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenscus

Uneanbnbni ras B MKT. OcHoBHOE

bubmmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbconoTHas TeMneparypa Kak Mepa

26 CpeaHel KHUHETHYECKON YHEPTU U bubmuoreka [IOK
JIBUYKECHHS MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MeHnneneeBa-Knanelipona

27 3akoH [[anbroHa. ['a30BbIe 3aKOHBI
JlaGopartopnas pabota

28 «HccnenoBaHne 3aBUCUMOCTH MEKTY
napameTpaMu COCTOSIHHS
pa3peKEeHHOTO raza»

29 Mzomporiecchl B uaeaaibHOM ra3e u ux bubmunorexa IIOK
rpaduyeckoe nmpeicTaBIeHUE https://m.edsoo.ru/ff0c570e
Bryrpennss sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U

30 criocoOsl e€ u3meHenus. Konndectso bubmuoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTUs OJHOATOMHOTO UAEaIEHOTO
raza

bubmuorexa [IOK

31 Bue Teronepea https://m.edsoo.ru/ff0c5c36
VY nenvHas TEMIOEMKOCTD BEIIECTBA.

32 KonnuecTBo TemoTs! npu Bubmiorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Temionepeaave. AauabaTHbINA MPOIIece

33 [lepBelii 3aKOH TEPMOAMHAMUKHU U €TO bubmmoreka [IOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTh mpoIeccoB B bubmmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoit 3akon
TEPMOJUHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunmun gevicreus u K11/ TeruioBoi

bubmnoreka [IOK

35
MaIlMHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KI1/]

37 DKosorn4ecKue mpoodIeMbl
TEIUIOHEPTeTUKH

38 O6obmatonmii ypok «MosekynsipHas bubmuoreka [IOK
¢u3nka. OCHOBBI TEPMOJIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas paboTa 1o Teme

39 «MOJII:;K s HEII)}I ¢uznka. OCHOBBI Buomiorexa LIOK

YD ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI)

40 [TapooOpa3oBaHue ¥ KOHACHCAIIHSL. bubmoreka [JOK
Hcnapenue u kunexHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS M OTHOCUTEIbHAS

41 BJIQYKHOCTH BO3/lyXa. HachleHHbIN bubmmoreia LIOK

o° Hyxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucraimuueckue u

42 amopdHble Tena. AHU3OTPOIHUS bubmoreka [IOK
CBOMCTB KpucTa/LIOB. Kuakue https://m.edsoo.ru/ff0c65f0
kpucrtamibl. CoBpeMEHHbBIE MaTepUabl
[InaBneHue U KPUCTAUTN3AIIHSL.

43 VYnenbHas TeHJ‘II())Ta HHaBJ‘IeI—II_II/I}I bubmmorexa [IOK

A ' https://m.edsoo.ru/ff0c6708
Cybnumanms
OK

44 VYpaBHeHue TeII0BOro OagaHca bubmmorexa Il

https://m.edsoo.ru/ff0c6820

45 DnekTpuzanus Teia. DIESKTPUIECKUN bubmuoreka [IOK

3apsn. JlBa BUIa 3JIEKTPUYECKUX

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiioB

HpOBO)IHI/IKI/I, AUDJICKTPUKU U

bub6morexa [JOK

46 MTOJTYITPOBOHUKH. 3aKOH COXpaHCHUS
YHpOBOX P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsaa
BzaumopeiictBue 3aps10B. 3aKOH
. P . bubmoreka [JOK
47 Kynona. TodyeuHslii deKTpUUECKUN
https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssx€HHOCTD 3JIEKTPHYECKOTO
48 nosi. [lpuHnun cynepno3unuu bubnuoreka LIOK
ANIEKTPUYECKUX NoJe. JInanun https://m.edso0.ru/ff0c6df2
HaIPsHKEHHOCTH
Pabora cui 31eKTpoCTaTUYeCcKOro
49 nodid. [lorernuain. PasHocTh bubnnorexa LIOK
’ ’ https://m.edsoo.ru/ff0c6f00
MOTEHIAJIOB
[TpoBOIHUKY U AUIIEKTPUKH B
P P bubaunoreka IIOK
50 3JIEKTPOCTATUYCCKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JuanekTpudeckas IpOHULIAEMOCTh
. bubmoreka [IOK
51 OnexrpoéMkocTh. KonaeHncarop B
https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD INIOCKOTO
52 OHJIeHCcaTopa. JHe 3apsSKEHHOTO Bubmmorexa LIOK
KOHJIEHCATOpa. DHEePTrHsl 3apsKeHHOT!
g P P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabGopatopnas padota "H3mepeHue
3IEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIMI AEHCTBUSA U TPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMPOBAIBHOIO

anmnapara, CTpyHHOT0 IpUHTEpA.
OnekTpocTaTuyeckas 3almTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHue 3K TPOIIpruOOpoB

55

DNEeKTpUUECKU TOK, YCIOBUS €T0
cymecTBOBaHMS. [I0CTOSHHBIN TOK.
Cuina toka. Hanpsixenue.
Conporusnenue. 3akon Oma asis
ydacTKa LEenu

56

[TocnenoBatenbHOE, TApaLICIbHOE,
CMEIIIAHHOE COCTMHEHUE
poBoIHUKOB. JlabopaTopHas paboTa
«M3ydeHne cMemaHHOTO COCTMHCHHMSI
PE3UCTOPOBY

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH J/[>xoynsa-Jlenua

but6mmorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma aJ1s OJIHOM (3aMKHYTOM )
anexkTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne J/]C ucrouynuka Toka u
€r0 BHYTPEHHET'O COMPOTUBIICHUS)

0.5

bubaunorexa IIOK
https://m.edsoo.ru/ffOc7ae0

59

DNEKTPOHHAS TPOBOJUMOCTD TBEPIBIX
METAaJIJIOB. 3aBUCUMOCTh
COTIPOTHUBIICHHS METAJIJIOB OT
TeMreparypsl. CBEpXIIpOBOAUMOCTD

60

DNeKTpUYECKH TOK B BaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TomympoBoAHMKH, X COOCTBEHHAS U

MpUMeCHasi NpoBOAMMOCTh. CBOMCTBA
p—n-niepexona. [lomynpoBoAHUKOBBIE
npuOopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJNEeKTPUYECKUI TOK B pacTBOpax 1

62 pacmiaBax 3J1€KTPOJIUTOB. 1 bubnuoteka [IOK
DIEKTPOITUTAYECKAS TUCCOIAALTUS. https://m.edsoo.ru/ffOc82ba
DIEKTPOIIHU3
DNEeKTpUUECKU TOK B ra3ax.

63 CaMOCTOSTEeIbHBINA 1 1 bubmuoteka [IOK
HECAMOCTOSITENBHBIN pa3psia. MoiHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX NMPAKTHYECKOE 1 bubnuoreka [IOK
npuMeHenue. [IpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 OO0oOm@aonmMi ypok 1 bubmoreka [IOK
«DNEKTPOAUHAMUKAY) https://m.edsoo.ru/ff0c88be
Kontponbnas pabota no teme

66 «Onextpoctatuka. [locTosHHBII 1 bubmoreka [IOK
3NIEKTpUYECKnii TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3JIMUHBIX Cpeaax»

67 PesepsHblii ypok. KonTponpHas 1 bubmoreka [JOK
pabora mo Teme "DneKkTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PeseprubIii ypok. O600maronmi ypok 1 bubmoreka [IOK
o remam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosuuecTBO 4acos DJIeKTPOHHBbIE
Ne ara uugposbie
n/n Tema ypoxa Bceero Kontposbusie | - Mpakmueckue f3yqe HUS Oﬁf:l;I;OBaTeJIbele
padoThI padoThI pecypesI
[TocTostHHBIE MATHUTHI U X

1 B3aUMOAeHCcTBHE. MarHUTHOE II0JIE. 1 bu6nuoreka IIOK
BexTop MarauTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW HHIYKITHH
MarsnutHoe 1oJjie MPOBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6muorexa [IOK
B3anmopelicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabota «/3ydyeHune 1 1 bu6nuorexa LIOK
MAarHUTHOTIO IT10JIS KaTYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JeiicTBre MarHUTHOTO TTOJISl HA
MpoBOJIHUK ¢ TOKOM. Cuina Amrepa.

4 JlabopaTopHast paboTa 1 1 bubmuoreka LIOK
«Hccnenosanue neficTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleiicTBrE MAarHUTHOTO TOJIS HA

5 JBIKYIIYIOCSL 3apsSKEHHYIO YaCTHILY. 1 bubmmoteka [IOK
Cuna Jlopenma. Pabota cumibl https://m.edsoo.ru/ffOc9df4
Jlopenna
OnekTpoMarHuTHas MHAyKIus. [lotok

6 BEKTOpa MarHUTHOM nHAYKIHH. DJ[C 1
WH]IyKIIMW. 3aKOH 2JICKTPOMArHuTHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuuu Oapanes

JlabopaTopHast paboTa
«Hccnenosanue sIBICHUS
3JIEKTPOMArHUTHOIN HHIYKIIHW

bubmorexa [IOK
https://m.edsoo.ru/ff0cal50

NunyxkTuBHOCTD. SIBIEHHE
camonHaykuuu. 9J1C caMOMHIyKIIUH.
DHeprusi MarHUTHOTO NOJISI KATYILIKU C
TOKOM. DJIEKTPOMArHuTHOE M0JIe

bubmoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSIHHBIE MAaTHUTHI,
3JIEKTPOMATHUTBI, JJIEKTPOABUTATENb,
YCKOPUTENH 3JIEMEHTAPHBIX YaCTHLL,
UHAYKIMOHHAas [1eYb

10

O6o06maronmii ypok «MarHutHoe
noJie. DIeKTPOMAarHUTHAS MHIYKITHSDY

bu6muoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponsHnas pabora no teme
«MarbuuTtHoe 1oJe.
DNeKTpOMarHUTHAs MHIYKIIUS

bubmmorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOIHEIE MEXaHUYECKUE
KoJiebanus. ['apMoHnueckue
KoJieOaHus. YpaBHEHHE
rapMOHUYECKHUX KOJICOaHUH.
[peBpamenue sHEPrUM

bu6nmuoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHast paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuo/a MajbIx KojeOaHui rpy3a Ha
HUTU OT JAJIUHBI HUTU U MACChI TPy3a»

14

KonebatenbHbiit KOHTYp. CBOOOHBIE

bubauorexa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHuTHLIC KoJIcOaHus B
nacajibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIY MEXaHUYCCKUMU U
OJICKTPOMAaroHuTHBIMU KOneOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUHU B UJI€aTTbHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6nmuoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[pencrapieHue o 3aTyxarOUmX
Kose0aHusX. BeIHyX1eHHbIE
MeXaHu4decKHe Kojiebanus. Pesonanc.
BBIHY)I()IGHHBIG 3HeKTpOMaFHI/ITHBIC
KoJIe0aHus

bubmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemenHbiii TOK. CUHYCOMAQIBHBIN
MepEeMEHHbBIN TOK. MOIHOCTH
MEePEeMEHHOT0 TOKa. AMIUTUTYIHOE U
JICACTBYIOIIEE 3HAUYECHUE CUJIbI TOKA U
HaIpsHKSHUS

bubmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop. [Ipoussoactso,
nepenayda u norpedieHue
AJIEKTPUUECKOM SHEPTUHN

19

YCTpoiCTBO M MPAKTUYECKOE
MPUMEHEHUE HIIEKTPUUECKOTO 3BOHKA,
reHepaTopa NepPeMEHHOr0 TOKa,
JUHUM 3eKTponepeaay

bubmuoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKH TTPU
IIPOU3BOJCTBE IEKTPOIHEPTHUH.
KynbTypa ucnonas3oBanus
3JIEKTPOIHEPIUU B IIOBCEAHEBHOMN
KU3HN



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuuecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb

bubmorexa [IOK

2 pacupoCTpaHEHU U JUIMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Torepeunble ¥ MPOIOIBbHBIE BOITHBI
99 3Byk. CkopocTh 3ByKa. [ poMKOCTb bubnuorexa LIOK
3Byka. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJeKTPOMArHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [1lkana bubmorexa TIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJH
[TpUHITUTIBI paHOCBS3H H
24 TeneBuieHus. Pa3BuTtue cpeactn
cBs3u. Paguonokanus
o5 Kontponbnas pabota «Konebanus u bubmuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsamosnHEHOE pacpOCTpaHEHNE
26 CBETa B OJHOPOJHOMU CpeJie. bubnmoreka [IOK
ToueuHblii UICTOYHHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CcBeTa
Ortpaxxenue cBeTa. 3aKOHbI
27 oTtpaxkenus ceera. [loctpoenue Bubmmorexa TIOK
. https://m.edsoo.ru/ff0cd4e0
M300pak€HUH B MIJIOCKOM 3epKajie
[Ipenomiienue ceera. [lTonnoe
)8 BHyTpeHHEe oTpaxkeHue. [Ipeaenbubii bubnuorexa LIOK
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKeHUS
29 Jlaboparopnas pabota «/3mepenue bubmmoreka [IOK
II0KA3aTeJIs IPEJIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3sl. [locTpoeHnue n300pakeHuil B bubnmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyna TOHKOM JTUH3BL
YBenuyeHue JINH3bI

https://m.edsoo.ru/ffOcddle

31

JlaGopartopnas pabota
«Hccnenosanue cCBOUCTB
M300paXeHUH B TMH3AX»

32

Jucnepcus cBeta. CIOXKHBINA COCTaB
oenoro ceera. L{Ber. JlabopaTopHas
pabora «HabOmoaenue qucrepcun
CBETa»

33

Hntepdepennus ceera. udpaxmms
cera. JludpakunoHHas pemerka

bubmmorexa [JOK
https://m.edsoo.ru/ffOced22

34

[lonepe4HOCTH CBETOBBIX BOJIH.
[Tonspuszanus ceera

bubmorexa [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue npudOpsl M yCTPONUCTBA U
YCIIOBHSI MX O€3011aCHOTO MPUMEHECHUS

36

['panunb npuMeHUMOCTH
KJIaCCU4ECKOM MexaHuku. [Toctynarsl
CIIeLIMaJIbHOU TEOpUU
OTHOCUTEIIbHOCTH

bubmorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3ame/yieHIEe BPEMEHH U COKPAILICHUE
JUTHHEBI

bu6nmuoreka IIOK
https://m.edsoo.ru/ffOcfa42

38

DHeprusi U UMIYIbC PEIATUBUCTCKON
gacTulbl. CBA3b MAcChl ¢ IHEPTUEH U
UMITYJIbCOM. DHEPIus MOKos

bubmmnoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbnas padora «OnTuka.
OcHoBBI crienuagbHON TEOpPUH
OTHOCUTEJILHOCTH

bubauorexa [IOK
https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®ortonsl. Popmyna [Inanka. Dneprus

bubmorexa [IOK

40
U UMITYJIEC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHNE BuG OK
41 dotoarddexra. Onbiter A. T nommotexa I
https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHsbl poTorddexTa. YpaBHEHHE
. (ub 0 P bubmoreka IIOK
42 OuHmreiina g Gotosddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» pororddexra
Jasnenune cBera. Onwirer 11. H.
. bubmmotexka [IOK
43 JlebeneBa. XuMuueckoe NeiCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa U
MPaKTHYECKOE TPUMCHECHUE:
44
(hoToaemMeHT, OTONATUHK,
CoOJTHEYHas OaTrapesi, CBETO IO/
45 Pemenne 3amad mo teme « AMEMEHTHI bubmuoreka [IOK
KBAaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OMbITE
46 Pezepdopna mmo paccessHUIO 0-4acTh bubmmorexa [OK
POOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToMa
bu6nmuoreka IIOK
47 I1 b
OCTYTIaTHL bopa https://m.edsoo.ru/ff0d0afa
Uznyuenue u nornomenne (HOTOHOB
48 I I/I}ll'lqe exoJie aTOMEIIH co H(()I;o OBHS bubmmorexa OK
P pexol o 8 P https://m.edsoo.ru/ff0d0afa
SHEPTUH Ha APyroi. Bumbl ciekTpoB
BoHoBrIe cBoiicTBa yacTul. BoaHEI
. bubmuoreka [IOK
49 ne bpoits. KopryckynsipHo-

BOJIHOBOM Jyasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXKJACHHOC HU3JTYYCHUC

50

OTKpBITHE PaHOaKTUBHOCTH. OIBITHI
Pesepdopma mo onpepeneHuro cocrasa
PaToaKTUBHOTO M3ITydCHUS

bubmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbpa-, 6bera-, ramma-
u3JlydeHus. Biusaue
PaIMOaKTUBHOCTH HA JKHBBIC
OpraHu3MbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Uzotombl. Ansda-pacman.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usinydenve

bubmmorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B sIJIpe.
SnepHbie peakiuu. SAnepHblit
peaktop. [IpoGaeMbl, TepCreKTUBEI,
AKOJIOTHYECKHUE ACTICKTHI SCPHOM
SHEPreTUKHU

bubanoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUIlbl. OTKpBITHE
no3uTpoHa. MeTo bl HAOMIOACHUS U
perucTpanuuy 3J1eMEeHTapHBIX YaCTHII.
Kpyrasiii cton «@yHnameHTanbHbIe
B3aumoecTeus. EtnHCcTBO
du3nIecKOr KapTHHBI MEPA)

bubmnorexa IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nn0r0 Heba. Co3Be3us,
SIPKUE 3BE3/1bI, IJIAHETHI, UX BUIUMOC
nerkenne. CojaHeuHast cucreMa

56

Comnune. ConHeuHas aKTUBHOCTD.
HcTtounuk sneprun ConaHua 1 3B€31



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE37bl, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI INIABHON
MOCJIeI0BAaTeNIbHOCTH. BHyTpeHHee
cTtpoenue 38€31. COBpeMEHHbBIE
IIPEICTABICHUS O IPOUCXOKICHUH U
sBosronnu CoJlHLIA U 3BE3]T

58

Mneunslit [Iyre — Hama [Nanaktuxa.
[Tonoxxenue u npuxkenue ConHua B
lN'anaxtuke. 'anaktuku. Y€pHble
JBIPBI B SIpax TaJIAKTHK

59

Bcenennas. Pa3Oeranue rajakTHk.
Teopus bonpmioro B3peiBa.
PennkroBoe nsnyueHue.
MeTaranakTuka

60

Hepermennsle npo0iaeMbl aCTPOHOMHH

61

KoutponbHas paboTta « DneMeHTHI
ACTPOHOMUHU U aCTPOPUZUKU»

62

O06o0maronmii ypok. Posb pusuku u
aCTPOHOMMH B IKOHOMHUYECKOH,
TEXHOJOTMUYECKOM, COIHMATbHOU U
ITUYECKOH cepax AeITeTbHOCTH
YeJI0BeKa

63

Oo6o6maronmii ypok. Ponb u Mecto
(DU3KKHM U aCTPOHOMUU B
COBPEMEHHOU HAyYHOU KapTUHE MUPA

64

O60o6maronmii ypox. Posb
buzndyeckor Teopuu B GOPMUPOBAHUHT
IPEACTAaBICHHH O (PU3HUECKOI
KapTUHE MHUpa




O06oO0maronmii ypok. Mecto
(u3nyecKoil KapTUHBI MUpa B 00IIEM

65 1
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TPEJICTABICHUI O IpUpoOIe

66 PesepsHbIii ypok. MarautHoe noie. 1
DNeKTpOMarHuTHast MHYKITUS
PesepsHblii ypok. Ontuka. OCHOBBI

67 CIIeIMaIbHOM TEOPUH 1
OTHOCUTEIHLHOCTH
Pesepnsiii ypok. KBanToBast pusnka.

68 DNeMEHThI ACTPOHOMUH U 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpOPHU3UKH
OBUIEE KOJIMYECTBO YACOB I10O 68

ITPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPUAJIBI JJIS1 YHEHUKA

» dusuka, 10 xmace/ Makumes I.4., byxosues b.b., Corckuit H.-H. mox
penakiueit [TapdentoeBoit HA., AkunonepHoe o6iiecTBo «/3marenscTBo
«IIpocBenienue»

®duzuka. CaMocTOSTENbHBIE U KOHTPOJIbHBIE paOoThL. 10 kiacc:0a30BbIH U

yryosienusii ypoBHU/E.C.Eptotkun, C.I'. Eprotkuna-M.: IIpocsemenne, 2021

METOAUNYECKHUE MATEPHUAJIbI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HMHTEPHET

1. Aunmarn pusudeckux oobektoB. http://physics.nad.ru/

2. Kusas dusuka: odyuaromas nporpamma. http://www.intedu.ru/soft/fiz.html

9. Vpoku ¢usuku ¢ ucrnosip3oBanueM Murephera. http://www.phizinter.chat.ru/

3. ®wusuka.ru. http://www.fizika.ru/
4. ®usuka: KOJUICKIMS OombITOB. http://experiment.edu.ru/
5. ®uzuka: 3JIEKTPOHHAS KOJUIEKLHS OIBITOB.

http://www.school.edu.ru/projects/physicexp
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