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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUU K pe3yiabTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHOU MporpamMmsl, mnpeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yudéroM (enepaibHOM pabodeil MmporpaMMbl BOCHUTAHHUS U
KOHIIEMIIIMK TpernojaBanust yueOHoro mnpeamera «DPusnka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIx Poccuniickon denepanum, peanu3yommnx OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepxkanve mnporpaMMmbl MO (U3MKE HaMpaBieHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHb Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOyueHuM ux ¢u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBaHusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEeIMETHBIM pe3yjbTaTaM
oOy4eHHs, a TaKKe YYUTBIBAET HEOOXOAMMOCTHh pEaNM3alMU MEXIPEIMETHBIX
CBs3el (U3MKKM C €CTECTBEHHO-Hay4YHbIMM YYE€OHBIMU TNpenMeramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LI€NIM M3Y4YeHUs (PU3MKUA HAa YPOBHE CPEIHEro OOLIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (DM3HKHU: JIMYHOCTHBIE,
MeTanpeIMeTHBIE, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYALT:

e INTAHUPYEMbIC PE3yIbTaThl OCBOCHUS Kypca (pu3umku Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0y4YECHUS;

e coZIepKaHue yaeOHoro npeamera « Du3nKay 1o rojgaM oOy4eHHs.

du3rka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyINas B
KauecTBe y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpyxatomeM mupe. LlIkonbHbIN Kype U3k — cucteMooOpazyroumi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MMOCKOIBKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHWHM, H3y4yaeMbIX XUMHUEH, OuOJoTHeH,
bu3udeckorr reorpadueii W acTpoHomuel. Vcmomp3oBaHME W aKTHBHOE
NpUMEHEHUE  (PU3MYECKUX 3HAHUM  OMpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJYyYEeHHS HOBBIX MAaTe€pUalioB C 3aJaHHBIMH CBOMCTBAMH U JPYTHUX.
N3yuenne ¢u3MKH BHOCUT OCHOBHOW BKJIaa B (OPMHPOBAHHUE ECTECTBEHHO-
HAy4YHOM KapTHHBI MHpa OO0ydarmuxcs, B (opMHUpOBaHHE yMEHUN MPUMEHSTH
HAy4YHBbIH METO]I MO3HAHUS MPU BHIMIOJTHEHUU UMHU YUEOHBIX UCCIIEIOBAHUH.

B ocHoBy Kypca ¢u3MKMA JUIsi YpPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJOXKEH PpAd HUJeH, KOTOpblE MOXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B cooTBeTCTBUM € HEMl KypcC SIBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepuajl U3 BCEX pa3esioB (GU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HEM Matepuan Kypca (GU3NKH
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBseTcs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPEANoSiaraéT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUECKON HAyKHU, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU TIPOOIeMaMHu.

Hoes  npuxnaownoti  nanpasnennocmu. Kypc ¢Gu3ukd — mpeamnonaraer
3HAKOMCTBO C IMAPOKUM KPYTOM TEXHHUYCCKUX W TEXHOJIOTHYCCKUX TPHIIOKCHUN
M3yYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcsi TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
COJIEp)KaHUs, MOCBSIIEHHBIX 53KOJOTMYECKMM Mpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUM M TEXHOJIOTUH, a TaKKe OOCYKICHHS
mpo0JIeM PaMOHATBHOTO PUPOIOTIOIH30BAHMS M SKOJIOTHUECKON 0€30MacHOCTH.

CTepKHEBBIMHU DJIEMEHTAMHU Kypca (U3WKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYype MOCTPOCHHS (HU3HUECKON TEOpHUH, posii (QPyHIaMEHTAIBHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O TMPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHUS CCTCCTBEHHO-HAYYHBIX SIBICHHH W
IIPOIICCCOB).

CucTeMHO-JesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKHU peau3yeTcsl Mpexie
BCEro 3a CYET OpPraHu3alliy 3KCIEPUMEHTAIbHON AESITeNbHOCTH O0YyYaroUIXCs.
Jlns  Ga3oBOro ypoBHS Kypca (U3MKA — ITO UCIOJB30BAHUE CHUCTEMBI
(pOHTAIBHBIX KpPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB U JIaOOpaTOpHBIX padorT,
KOTOpBIE B Tporpamme 1o (u3nKe OOBEAMHEHBI B OOIIMI CHUCOK YYCHHYECKUX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TiepedHe JTabOpaTOPHBIX padoT,
NPOBOAUMBIX NI KOHTPOJST W  OICHKH, OCYIIECTBISICTCS YYaCTHUKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXOMsl U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHalleHust kabuHera ¢usuku. Ilpu >TOM obOecnieunBaeTcsi  OBJAJICHUE
OOyJaroIMMUCs yYMEHUSMU MPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (U3UYECKUX BEITUYMH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
PEIJI0KEHHBIX TUIIOTES.

bonbimoe BHUMaHWE YIENSETCS PEIICHUIO PACUYETHBIX M Ka4eCTBEHHBIX
3anay. Ilpu sTOM 1711 pacy€THBIX 3a]a4 MPUOPUTETOM SIBISIOTCS 3a/a4d C SIBHO
3alaHHOM (PU3UYECKON MOJIEIbIO, TO3BOJISIIOIIUE TPUMEHSITh U3YYEHHbIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbBIX pa3ne’noB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/aHMs HA
00OBsACHEHHE TMpOTEeKaHUsl (U3MUECKUX SBJICHUM K TPOLECCOB B OKpYXKarollen
KU3HU, TpeOyroume BbhIOOpa (U3MYECKONM MOJENM JUIsl CUTyalluu MPaKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHHUYECKOMY O0OecleueHn0 y4eOHOro mporecca 0a30BBIi YpPOBEHb Kypca
(¢u3MKH Ha YPOBHE CPEIHET0 O0IIero o0pa3oBaHus JOKEH U3Y4aThCsl B YCIOBHUIX
IpPEeIMETHOrO0 KaOuHeTa (U3MKU WM B YCJIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAy4YHOro IuKia. B kaOunere (Qu3Mku AOMHKHO OBITh
HeoOXoIuMoe JlabopaTopHOe OO0OpYyIOBaHME /I BBIMOJHEHUS YKa3aHHBIX B
mporpamMme 1o (GU3uKe YICHUICCKUX MPAKTHYCCKUX PabOT M JTEMOHCTPAIMOHHOE
000opynoBaHueE.

JleMmoHCTpanioHHoe o0OopyaoBanue (GopMupyercs B COOTBETCTBUU C
MPUHITUIIOM MWHUMAJIBHONH JOCTaTOYHOCTH ¥ 00ECIeYMBAET TOCTAHOBKY
MEPEUYNCIICHHBIX B TIporpaMMme 10 (HU3WKEe KIIOUYEBBIX JIEMOHCTPAIMA IS
WCCICIOBAHMS  M3yYaeMbIX SIBIICHWA W  TPOIECCOB, OMIHPUYECKHX M
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 000pyIOBaHHE IS YYEHUYECKUX TMPAKTHYECKUX pPaboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacyeTe
OTHOTO KOMILJIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
71a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITM(POBBIX JTabOpaToOpuii.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

e popMupoBaHHE WHTEpPECa M CTPEMJICHHS OOYydYalIMUXCSd K HAyIHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HWHTEJUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e PA3BUTHE TPEJCTABICHUN O HAyYHOM METOJIC MO3HAHUS U (HOPMHUPOBAHHE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

 opMupOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHUs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e popMupoBaHHE yYMEHUH OOBICHATHL SIBJICHUS C  HWCIOJIb30BAaHUEM
bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTEIbCTB;

e popMUpOBaHUE MPEACTABICHUN O poiM (GU3UKK [JIs Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX 1efield 0OecrneurnBaeTcsl peleHueM CIeAyIoIUX 3a1ay B

npolecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:



o IPHOOPETEHNE CUCTEMBI 3HAHUM 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHSIX, BKJIIOYAas MEXaHUKy, MOJCKYISIpHYI0 (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JIEMEHTHI aCTPO(DU3HKHY;

e popMupoBaHME YMEHHI MPUMEHITh TEOPETUUYECKHUE 3HAHUS IS
OOBsiCHEeHHsI (PU3MYECKHX SBJICHWA B TMPUPOAE U I MPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOCHHE CIIOCOOOB pEIICHHUS PA3IMYHBIX 3a7a4 C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue (GU3NYECKON MOEINH, aIeKBaTHON yCIOBUSM 3a/1auH;

e MIOHMMaHHE (PU3NYECKNX OCHOB W NPUHIMUIIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHMS Ha OKPYKAIOILYIO
cpeny;

¢ OBJIQJICHUE METOJIaMH CaMOCTOSITEIHHOTO IJIAHUPOBAHUS W MPOBEICHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAJM3a M MHTEPIpEeTalud HUHPOpMau,
OIIpE/IENICHUS IOCTOBEPHOCTH MOJyUYEHHOTO PE3yJIbTaTa;

e CO3JJaHNE YCIIOBUN MJIi Pa3BUTUS YMEHUH NPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wusydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTHYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YUWTENh JEaeT BBIOOP
MPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYAJIbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusnka — Hayka o mpuponae. HaydHple MeTOABI IO3HAHUSA OKPYKAKOLIETO
mupa. Ponp dSkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMUS IMPUPOIBI.
DKCIEpUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SIBICHUNW U TpoleccoB. HaydHble THMOTE3bI.
duznyeckue 3aKOHBI U TEOpUH. | paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHbI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBsle U 1UGPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBuxkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemerienne, CKOpOCTh (CpedHsii CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MaTepUaJbHOM TOYKH, UX MPOEKIMU HA OCH CHUCTEMBbI KOOPAHUHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWXKeHue. | 'paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHHS, NyTH U IEpPEMEIICHUS
MaTepUalIbHON TOYKH OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeintHoe  aBvkeHue. [IBukeHHE  MarepuaibHOM TOYKM IO
OKPYHOCTH C IIOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHENHAA
ckopocTs. [lepron u yactora obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CHUIOMETD,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogens cucteMbl 0TCUETA, MILTIOCTPAIUS KHUHEMAaTUUECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanre IBUKEHUMN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenue nBmkeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U
TOPU30HTAIBHO.



H3mepenune yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO IBUKEHUS C LIENbIO0 ONPENEIICHUS] MTHOBEHHON
CKOpOCTH.

HccenmenoBanre COOTHOIIEHUST MEXAY MYTSAMH, IPOUACHHBIMU TEJIOM 34
NOCJIENOBATENbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3ydeHnue ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyanmn  otHOocuTensHOCTH  ['amwmies.  IlepBeiii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uinuu cuwi. Bropoit 3akoH HeroToHa
JUIsl MaTepUaIbHON TOUYKU. TpeTui 3akoH HproTOHA U1l MaTEpUaAIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cumiia Tspkectd. IlepBag kocMuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKonbxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIbKEHHS U cujia TpeHus nokos. Koagduuuent tpeHus.
Cuita cOpOTUBIIEHUS IPH IBUKEHUY TEJIA B KUJIKOCTH WIIA Ta3e.

[ToctynarensHoe 1 BpaliaTeabHOE ABMKEHNE aOCOIIOTHO TBEPIOTO TENa.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcmoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHME: IOIUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECHs TBEPAOTO Tesa. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomwl

N3ydenue aBmxeHust Opycka rmo HaKJIOHHOU IIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanne yclnoBHM pPaBHOBECHS TBEPAOrO TeEJd, HMMEKIOIIET0 OCh
BpALlCHHUS.

Tema 3. 3axonvl coxpaneHus 6 MexaHuKe

Nmiynbc MaTepuagbHOM TOUKH (Tea), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cUIbl U1 U3MEHEHUE HUMITYJIbCa TENa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUkH. Teopema 00 HU3MEHEHUU
KUHETUYECKOU IHEPTUHU.

[TorennuanbHas SHEPrusl. ITorennmanbHas SHEprus yIpyro
nedbopMupoBaHHON — mpyxkuHbl. [loTeHimanbHass dSHepruss Teida  BOJIM3M
HOBEPXHOCTH 3E€MJIN.

[loTeHnumanbHple U HEMOTEHIMANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPTUM CHUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUUYECKON YHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckue yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHUE: BOJOMET, KOIED,
IIPY>KUHHBIN TUCTOJIET, JBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenune abCOMOTHO HEYNIPYTOTO yaapa ¢ TOMOIIBIO JIBYX OJTMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C ©3BMEHEHHEM MEXAHUUYECKOW SHEPTUn
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBWKCHUS U
B3aMMOJICVCTBUS YaCTHI[ BemiecTBa. MoJenn CTPOSHHUs Ta30B, >XUIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KHHETHYECKOW TEOPUHU HACATBHOTO ra3a. AOCOIIOTHAs TeMreparypa Kak mepa
CpelHel KUHETHYECKOW OHHEpruu TEeIUIOBOro JBIKEeHUA dactull rasza. lllkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon JlanbToHa. M30mponecchl B UEaIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyecknue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnebIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BEUIeCTBa, (Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCAMHEHUH.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mogaenb, nuTIoCTpUpyIoIias IpUpPoay AABICHUS T'a3a HA CTEHKU COCY/A.

OnbITel, WUIIOCTPUPYIONIUE YPAaBHEHUE COCTOSIHUS WACAIbHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

OmnpeneneHre Macchl BO3AyXa B KJIACCHON KOMHATE HA OCHOBE M3MEPEHUIM
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXK]Ty TTapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoevl mepmoouHaMuKu

TepMoanHaMuueckas cucreMa. BHyTpeHHss SHEPIrUsi TEPMOAMHAMUYECKON
CUCTEMBI U cTIoco0bI e€ n3meHeHus. KonmmuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJEaJbHOrO0  raza. Buasl  Temionepeaayu:
TETJIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYCHHE. Y IelbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOTHI pH TEIIONEpeaye.

[lonarue 006 amgumabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJIMHAMHUKHM K u3omporeccaMm. ['paduueckas
WHTEepHIpeTanus padoThl Tasa.

Bropoii 3akoH TepmomuHamMuku. HeoOpaTmMocTh MPOIECCOB B MPUPOJIE.

TernoBble MaMHbL. [IpUHIUIIBI 1EHCTBHS TEJIOBBIX MAIIIKH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoadduimmerT monae3Horo
nerctBua TteroBo mammuHbl. [ukn KapHo um ero kxod3@uuMEHT MOie3HOro
JEUCTBUA. DKOJIOTMUECKHUE MPOOJIEMbI TETUIOAHEPTETUKH.



TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUTATEIh
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJl JIEUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe myTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3meHeHue BHYTpEeHHEH SHEpTrUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT 1Mo anuabaTHOMY paCUIMPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcamus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3Ayxa. HachlllleHHbIA map. YaelbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpucrauibl. CoBpeMeHHble Marepuanbl. IlnaBneHue u
KpUCTaJUIU3anus. Y iefibHas TerioTa miasieHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckrue yCTpPOMCTBAa M MPAKTUYECKOEC MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUS COBPEMEHHBIX MaTE€pUajoB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmnronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOW BIAXKHOCTH BO3/yXa.

Paznen 4. DiaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tell. OJEeKTpUYeCcKHil 3apsn. JlBa BHIa 3IEKTPUYECKUX
3apsiioB. [IpOBOJIHMKHK, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPaHEHHUS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsijl.
Onextpuyeckoe nose. Hanpsok€HHOCTH 3iekTpudeckoro noiis. [TpuHoun



CYHEPHO3ULNN AIEKTPUYECKUX Tosen. JIMHMM HanpsKEHHOCTU SJIEKTPUYECKOIO
HOJIA.

PaGora cun  amektpocratmdeckoro  monis.  [lotenmman.  PasHocTh
NOTCHIMAIOB. IIpOBOJHMKM M JIUANEKTPUKHA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JuaiieKTpryecKast IpOHULAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. D1eKTPOEMKOCTh MIIOCKOIO KOHIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHu4ecKkue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, dJCKTPOCTaTHUECKas 3alluTa, 3a3eMIIEHHE BJIEKTPONpuOOpoB,
KOHJIEHCATOp, KONIMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmonelicTBrue HadIEKTPU3OBAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOLIAI1
IIJIACTUH, PACCTOSIHUSA MEXAY HUMU U IUDJIEKTPUYECKON ITPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3.1ekmpuueckuii mok. Toku é paznuunplx cpedax

DJIEKTPUYECKUT TOK. YCJOBUS CYIIECTBOBAHMS JJIEKTPHUYECKOTO TOKA.
Ncrounnkm Toka. Cuita Toka. [locTostHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIBHOE CONPOTHUBJIEHUE BEILIECTBA.
ITocnenoBarenbHOE, TApaIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MomrHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOBUKYILAsl CUJIA U BHYTPEHHEE COMPOTHUBIIEHUE UCTOYHUKA TOKA.
3axon Oma 15 OJTHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3aMbIKaHUeE.

OJIEKTpOHHAasT  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBHCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMITEpaTypbl. CBEPXIIPOBOIUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHas " IIpUMECHAasi  IIPOBOJMMOCTb
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

OnexkTpuyecKuidi TOK B  pacTBOpax H©  paciulaBaX  3JIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS] TUCCOMALUA. DIIEKTPOIIH3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITEbHBIA M HECAMOCTOSATENbHbBIN
pa3psan. Monuus. [Lnazma.

TexHUYecKue yCTpPOHMCTBA M MNPAKTUYECKOE MPUMEHEHHE: aMIEepMETp,
BOJITMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTeiIbHble MPUOOPHL,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COMPOTUBICHUS LWIHMHIPUIECKUX POBOAHUKOB OT JIJTUHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe w3MepeHne dIeKTpOoABWKyHIed cuibl. KopoTkoe 3aMbIKaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii paspsaa ¥ NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI MICTOYHUMKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaGmronenue amexTposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€ C KypcaMHM MaTEMaTUKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO
NO3HAHUSA: SIBJIEHUE, HAy4HbId (akT, runoresa, (pU3MvecKas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ACHHUE, SKCIEPUMEHT, MOJICINPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl YypaBHEHUHM, JHMHEWHas QYyHKIMS,
napabona, runepOosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe IBHKEHUE B KMBOU mpupoze, auddysus, ocMoc,
TEIUIOOOMEH UBBIX OpraHU3MOB (BUABI TEIUIONEPEIAaUH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SBIICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAsL Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U



ra3oB, SJIEKTPUUYECKHUE CBOMCTBA METAJUIOB, AJIEKTPOIUTHUYECKAS] AUCCOLIMAINSA,
rajibBaHHKA.

I'eoepaghus: BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE JBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, IOJIIUITHUKU, HUCIIOIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JIpyrue), ABUTATellb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YKCJIE HaHOMATEpHaJOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3aluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHbBIC npuodopkI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMoaeiicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bekrtop marHuTHOM wuHAYKUMU. [IpuHOMO cynepno3uuuu
MAarHUTHBIX MoJsied. JIMHMM MarHuTHOM WHAYKUWW. KapThHa JMHUM MAarHUTHOM
WHIYKIIUH TI0JISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA € TOKOM. KapThHa JHMHWUNA WHIYKIAU
MAarHUTHOTO TOJSl JIJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenctBrue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOlyJib U HarpaBlieHUE. J[BUKEHUE 3apSIKEHHON YaCTHUIBI
B OJHOPOJHOM MarHuTHOM IoJjie. Pabora cunsl Jloperia.

SBieHue 3NEKTPOMArHUTHOW MHAYKIMU. [lOoTOK BEKTOpa MarHUTHOU
WHIYKIWAHA. OJIEKTPOABIIKYILAS CHJIA HWHIYKIMUA. 3aKOH 3JICKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe nsnekrpuyeckoe Imoje. IDIEKTPOABMXKYIIAs CHIa WHAYKIAW B
MPOBOJHUKE, IBUKYIIIEMCS TTOCTYNATEILHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJIEKTPOABUKYIIAs  CHUJIa
CaMOMHIYKIIUH.

DHeprvsi MarHUTHOTO MOJISl KATYIIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHn4eckrue yCTpOMCTBA M IMPAKTUYECKOE MPUMEHECHHUE: IOCTOSIHHbBIE
MAarHUThl, AJIEKTPOMArHUTHI, SJICKTPOABUTATENb, YCKOPUTEIU DSJIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.

B3aumopelicTBrUe IBYX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTb AJEKTPOJIBUAKYIIEN CHIIBI HHAYKIIUU OT CKOPOCTH U3MEHEHHUS
MarduTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3yyeHne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazcHuUmMHble KOJ1€0aHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHWYECKHE  KOJIeOaHMS.
I"apmonnueckue konedanus. [lepuon, vacrora, amrumntryaa u ¢asza KojieOaHUU.
[IpyXuHHBIA MasTHUK. MareMaTH4eCKU MasTHUK. YPAaBHEHHE T'apMOHUYECKHUX
kosnebanuii. [IpeBparieHue sHeprun Npy rapMOHUYECKUX KOJIECOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UICAJIbHOM KOJeOaTelbHOM KOHTYpe. AHAJOIHs MEXKIYy MEXaHUYECKUMHU MU
AIIEKTPOMArHUTHeIMU KosieOanusimu. @Dopmyrna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUM B UJICATHLHOM KOJIE0ATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaromux KosneOaHUsX. BoIHYKIEHHbIE MEXaHUYECKUE
koseOanus. PezoHanc. BoiHyXI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMSL.

[lepemennpii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE AIEKTPHUIECCKOM
DHEPruM. DKOJIOTUYECKUE PUCKU NPU NMPOU3BOJCTBE 3JIEKTposHepruu. KympTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTIUH B IIOBCEIHEBHOM KU3HH.

TexHuyecknue yCTpoWCTBA M MPAKTUUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU AJIEKTPOIepeaay.

Llemoncmpayuu
HccnenoBanne mapamMeTpoB KoJeOATeNbHONW CHUCTeMBbI (TIPY>KWHHBINA WM

MaTeMaTUYECKUI MaSTHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) I
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHc mpu MOCIIETOBAaTEIbHOM COEOUHEHUU PE3UCTOPA, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb TMHUY 3JIEKTpONEpEIayun.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBaHue 3aBUCMMOCTH MEpUOJia MajblX KoyieOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre MEpEMEHHOTO TOKa B LENH U3 NOCIEI0BAaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60JIHbL

Mexanudeckue BOJIHBI, yCloBHMs pacnpoctpaHenus. llepuon. Ckopocth
pacupocTpaHeHuss W JUIMHA BOJHBL [lomepedHble W MPOJOJIBHBIE BOJIHBI.
WNuTtepdepenuus u uppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoit BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeOMIICHUE, Moyspu3anus, Tudpakuus,
uHTepdepeHuus. CKopocTh 31EKTPOMAarHUTHBIX BOJIH.

[[Ikxana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHne >JIeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TEJIEBUACHUS. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYecKue YCTpOICTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTBI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE W MEAMIIMHE, paiap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teedon, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Kone0Gmroieecs Te10 Kak UCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nntepdepenunu u audpakiud MeXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYI0M U
4acTOTON KOJeOaHUI.



HccnenoBanrie  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHHUE, MoJspu3anus, udpakuus, UHTepdepeHus.

Tema 3. Onmuka

['eomeTpuueckas onruka. I[IpsmMolMHENHOE pacnpoCTpaHEHUE CBETa B
omHOpOoaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxenue cBeTa. 3akOHBI OoTpakeHusi cBeta. [locTpoenne m3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomnieHus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHBI yroyl ITOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cBeta. LIer.

CobOuparonie W pacceuBaromue JuH3bl. ToHkas JnmH3a. DOKycHOE
pacCTOsITHUE W ONTHYECKas cujia TOHKOM JuH3bI. [locTpoeHue m3o0pakeHuil B
coOMparolMX U paccerBaroluX JuH3ax. Dopmysa TOHKOW JIMH3bI. YBEIUYECHUE,
JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHWS MaKCUMyMOB M MHUHHUMYMOB B HUHTEP(PEPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakimoHnHas peme€rka. YCIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB TIpU TNAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckre yCTpPOMCTBA U MPAKTUUECKOE MPUMEHEHHE: OYKH, JIyIna,
doToarnmapaTr, MNPOEKIIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMmonuHeHOE paclpoCTpaHEHUE, OTPaKEHUE U MPEIOMIICHUE CBETa.
OnTtuyeckue npudOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpOcCKoIa, TeJIeCKona.

HaGmronenue natepdepeHinm crera.

HaOmronenue nudpakiuu ceera.

HabGnronenue nucnepcuu ceera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu CBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnIBI OPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  [locTymatsel
CIELMAIbHOM TEOpHUH OTHOCUTENBHOCTU: HWHBAPUAHTHOCTb MOJYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHHOCTH DUHIIITEITHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU U COKpAILECHUE
JUIMHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs3b MacChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTULBI. DHEPTUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1naHnka cBsizu 3HEpruu GOTOHA C €r0 YaCTOTOW. DHEprus
Y UMITyJIbC (DOTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CTonmeroBa. 3aKoHbBI
dotorddexra. YpaBuenue DunimTeitHa aia dotorddexra. «KpacHas rpaHuiiay
dboToaddekra.

Jasnenue ceta. OnwiTel 11. H. JIeOeaena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBa W TMpaKTUYECKOe MpUMEHEeHHue: (OTODIIEMEHT,
¢dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1orh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -4acTHIL.
Ilmanerapnas mognens aroma. Ilocrynmatel bopa. M3nydyeHue w morsonieHue
(GOTOHOB mpU mepexojie aToMa C OJHOTO YPOBHSI SHEPrHHM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMA BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
IyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOeHUS sAapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paanoakTUBHOTO wu3mydeHus. CBoiicTBa anb(da-, Oera-, raMMa-U3JIy4CHHUS.
BinsiHME pagMoOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykionHas moxens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tormsl.

Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIA Oera-pacman. [amma-
U3ITy4EHHE. 3aKOH paJl0aKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B siipe. SAnepHbie cuiibl. JledekT maccol sapa.

SAnepHble peakuuu. JleneHue u CUHTE3 saep.

SAnepnwiii peaktop. TepmosimepHbpiii cuHTe3. I[IpoOiieMbl UM MEPCHICKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHUu4ecKue ycTpocTBa U MPAKTUYECKOE IPUMEHEHHUE: TO3UMETP, KaMepa
BuiibcoHa, siaepHbIil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanre TpeKoB YacTUIL (M0 TOTOBLIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bépanoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBMDKCHHE.

ComHeunas cucrTema.

Connne. ConHeuHass akTHUBHOCTh. Mcrounuk sHeprum ConHiia U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CHEKTpaldbHBIM KiIacc —
CBETUMOCTBY». 3BE31bI TJIABHOM IIOCJIEHOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIsI 3BE3]1 IJIABHOM MOCIIEI0BATEILHOCTH. BHYTpeHHEE cTpoeHne



3B€31. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKIACHUHN U 3Boonuu ConaHua u
3BE37. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenue u nBwxkenue CornHia B
lamaktrke. Tunsl ramakTuk. PagroranakTuky U kBasapbl. YEpHBIE IBIPHI B siApax
rajgakTHK.

Bcenennas. Pacmnpenne Beenennoii. 3akon Xa006sa. Paz0oeranue raiakTuk.
Teopus bonpmoro B3psiBa. PenmkToBoe n3nyyeHue.

MacirabHas ctpykTypa Beenennoii. MeTarainakTuka.

Hepeménnble mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmroneHus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITbIOTEPHBIX
PWIOKEHUH I ONpEeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3usa CEeBEPHOIO MOJIyIIApUS U IPKUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O6o01maromee NOBTOPeHUE

Ponr ¢usuku W acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COIIMAJIBHON M 3TUYECKOM cepax NeaTeTbHOCTH YeI0BEKa, POJib U MECTO (PUBUKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHHE MHUpPA, POJIb PU3UYECKON TEOPHUH
B (HOpPMUpPOBAHMM TMPEJACTABICHUN O (PU3MUECKON KapTUHE MHUpa, MECTO
bu3uYeCKOl KapTUHBI MUpaA B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBS3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢
YUYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M € KypcamMu MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJIEHWE, HAay4YHbIA (akT, TrumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHWH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, MPU3HAKK MOJ00MUS TPEYroJbHUKOB,
ompeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpPOJE, KoJjieOaTelbHbIC
JIBUKEHHUS B )KMBOW MPUPOJIE, ONTHYECKHUE SIBJICHHS B )KUBOW MPUPOJE, NCHCTBUE
paaranyy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€1, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKOW PpEHIETKU, CIEKTPATbHbIN
aHaus.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX DY,
(doTocréMKa 3eMHOI TOBEPXHOCTH, MPEJICKA3aHUE 3EMIICTPSCECHHIA.

Texnonoeus: JTWMHUM DJEKTpoONepenad, TEHEpaTop IEePEeMEHHOro TOKa,
AIIEKTPOABHUraTeNlb, MHIYKIMOHHAS TIeYb, pajap, pPaguonpUEMHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-meub, NpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «Du3uka» Ha YpOBHE CpEIHEro oOIIero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYaromIMXcsi PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
OTBITA U OMbBITA ACATEILHOCTA B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATEIBHOU IESITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaskaIaHCKOr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIUU 00YYAIOIIETroCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX |
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECAX TPAKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHONW OpPTaHU3aIINHY;

YMEHHE B3aMOJICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrpakIaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCH Ha MOPAITHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMUSI:

ACTETUYECKOE OTHOIICHNE K MUPY, BKJIIOUAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucyIiero pu3n4eckon HaykKe;



5) Tpya0BOr0 BOCIUTAHMS

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHaNbHON NeATENbHOCTH, B TOM
YHCIIC CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynmytiel mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPA30BaHUIO B 00JIACTH
(U3MKKM Ha TPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCTIUTAHUS

c(OPMUPOBAHHOCTDh JIKOJIOTUYECKON KYJIbTYpbl, OCO3HAaHHE TJIOOATBHOTO
XapakTepa 3KOJOTHYECKHUX MpodIIeMm;

IIJJAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUN B OKPYXKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacUIMpEHHE OIbITa JEATEIbHOCTH HKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 QUBHUKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHUE IEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIpoOLEcCe
U3ydyeHUus (QU3MKU  OCYIIECTBIATh  MPOEKTHYIO U HCCIEI0BATENbCKYIO
NEeATENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
ba3zoBble 1ornueckue aAeicTBu:
CaMOCTOSITeNIbHO  (hOpMYJNHMpPOBaTh W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEIATH LEIU AEATEIIbHOCTH, 3a1aBaTh MapaMeTPbl U KPUTEPUU UX
JTOCTUKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W INPOTHUBOPEYMS B  PacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThIBaTh IJIaH PEIICHUSI MPOOJIEMBI C YIETOM aHAIM3a UMEIOIITIXCSI
MAaTEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPAUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSX  PEATBHOIO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBare/ibCKue 1eUCTBUA:
BJIAJIETh HAYYHOU TEPMUHOJIOTUEN, KIIFOUYEBBIMU MTOHITUAMU U METOIAMU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHON NESITEIEHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY ITOMCKY
METOJIOB pelieHus 3ajayd (U3HUECKOT0 COJEp)KaHMs, MPUMEHEHHUIO Pa3INYHbIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUJIAMH JEATEILHOCTH II0 TIOJYYEHHUIO HOBOTO 3HAHUA, €ro
UHTEPIpETallii, MpPeoOpa3oBaHUI0 M TPUMEHEHUIO B paA3JIMYHBIX Y4YEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TIPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI [UJIS JIOKa3aTesIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBAaTh TIOJyUYEHHbIE B XOJ€ pEUIEeHUs 3aJaud  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MECHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
TESATETBHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPHUOOPETEHHBIH OIIBIT;

YMETh TEPEHOCUTh 3HAHUA 1O (U3WKEe B MPAKTHYECKYIO 00JIacTh
KU3HEICATCIILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTb OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJlbTePHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] MHPOpMaUu (PU3UIECKOTO COJCPIKAHUS W3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATh IOWCK, aHAJIM3,
CUCTEMATH3AIMI0 U HMHTEPIpEeTalio WHGOPMAIIUU Pa3TUYHBIX BHAOB U (opm
MIPEICTABIICHHS;

OIICHHBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCITOJIB30BaTh  CPEICTBAa  WH(OPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
371a9 ¢ COOJIOJICHHEM TpeOOBaHUU SPrOHOMHMKH, TEXHHUKH OC30IIaCHOCTH,
TUTHCHBI, pPECypcocOepeXeHUs, TPaBOBBIX H JTHYECKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThI (PU3MUECKOTO COJEpKAaHUS B Pa3IWYHBIX (opmaTax ¢
y4€TOM Ha3zHaueHUs: HHPOPMAIMK U 1IETIEBON ayAUTOPUH, BEIOUPAst ONTUMATHHYIO
¢dbopMy TIpeCcTaBIICHUS U BU3yaJIU3aIiH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:
OCYUIECTBJIATh OOIIEHHWE Ha Yypokax (HU3MKM U BO BHE-ypOUYHOMU
NEeSTENBHOCTH;



pacrmo3HaBaTh MPEANOCBUIKM KOH(JIMKTHBIX CUTyallMd M CMSr4arth
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTWUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh U HCIIOJIB30BaTh IIPEUMYINECTBA KOMAaHIHON W WHIWBUIyaJIbHON
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JCUCTBUNA C Yy4€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEHN Ka)XA0T0 YjeHa KOJJICKTHBA;

IPUHUMATh [EJIM COBMECTHOM  JCATENBHOCTH, OPraHU30BBIBATH W
KOOPAUHUPOBATh JEHUCTBUA II0 €€ IOCTMIKEHHUIO: COCTaBJIATH IUIaH JEHCTBUH,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXAaTh PE3YJbTAaThl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KaKIOTO Y4YaCTHHKA KOMaHAbI B
oOLIMii pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHHWBATh HAEU C IMO3UIMM HOBU3HBI,
OPUTMHAIIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbBIC YHUBEpPCAJIbHbIC YUeOHbIEC NeHCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3aj1a4, MJIaH BBINOJHEHUS MPAKTUYECKON paboThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JienaTh OCO3HaHHbBIN BbIOOp, apryMEHTUPOBATH €T0, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO 3PYIMLIMA B 00JacTU
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAa/J€Th  HABbIKAMU  IIO3HABATEJIbHOM  pe(aeKkcuu Kak  OCO3HAHMs
COBEPIIAEMbIX JIEUCTBHUM M MBICIUTENIBHBIX IPOLECCOB, HMX PE3YJIbTATOB U
OCHOBaHHII;



WCITOJIB30BATh IPUEMBI pedICKCHUHU JTs OLIEHKH CUTYaIllH, BHIOOpA BEPHOTO
pEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHHS 110 UX
CHIDKCHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JPYTrUX TMpPH aHaIu3e pe3yJIbTaToB
NEeSTETHbHOCTH;

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMPH aHaju3e pe3yJbTaToB
NEeSTETbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce qOCTHKEHUS TMYHOCTHBIX PE3yJbTaTOB OCBOCHHS TPOTPAMMBbI
no Qu3MKe A9 YPOBHA CpEAHEro oO0mero oOpa3oBaHus Yy OO0y4YaromUXCs
COBEPILIEHCTBYETCSA AMOITMOHAJIBHBIN UHTEJIEKT, MIpEANoIararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE 3MOIIMOHATBHOE
COCTOSIHUE, BUJIETh HAINPABIIECHUS Pa3BUTHS COOCTBEHHON IMOIIMOHATIBLHOUN cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJIb, yYMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTIKCHUIO TEIH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH MCXOMAS W3 CBOUX
BO3MOXKHOCTEH;

OMIIATUH, BKITIOYAIONIECH CIIOCOOHOCTh MMOHUMATh YMOIMOHATIBLHOE COCTOSTHHEC
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peniaTb KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMECHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KAapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PU3NUECKUX MOJIEIICH:
MaTepuaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TEIO,
UICATbHBIN Ta3, MOACIH CTPOCHUS ra30B, KUIAKOCTEN M TBEPABIX TEJ, TOYEUYHBIH
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1ay;



pacmo3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHUYECKOM TEOPUM CTPOCHMUS BEIIECTBA U
JNEKTPOAUHAMUKHU: PAaBHOMEPHOE U  PABHOYCKOPEHHOE IIPSAMOJIMHEWHOE
IBUKEHHE, CBOOOJHOE MAaJEHUE TEJ, JBUKEHUE IO OKPYKHOCTH, HHEPIUS,
B3auMoIecTBUE Tell, Tu(dy3us, OPOyHOBCKOE BIKCHHUE, CTPOCHUE KUIAKOCTEH
Y TBEPJBIX TEJ, UBMEHEHHE 00BEMA TeJl TPU HArpEBaHUM (OXJIAKIECHUN ), TEIIOBOE
paBHOBECHE, HCIIAPEHHUE, KOHICHCALMs, IUIABJICHUE, KPUCTAJUIA3alUs, KUIICHUE,
BIIYKHOCTb BO3/1yXa, IIOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM
COCyHe, CBA3b MEXKIYy IIapaMeTpaMH COCTOSIHMs Trasa B M30Ipolieccax,
ANEKTpU3aLMs TEJl, B3aUMOJECHCTBUE 3aPAJIOB;

OINKCHIBATh MEXAHUYECKOE IBUKEHHE, HCIOJIb3Ys (PU3MUECKHE BEIUUYMHBI:
KOOpAWHATa, IyTh, I[EPEMELICHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, Cuia,
VMMITYJIbC T€JIa, KHHETUYECKask SHEPrus, NMOTCHUHAIbHAS JHEPIUs, MEXaHW4YeCKas
paboTa, MexXaHW4YecKash MOIIHOCTh; NPH ONUCAHUU TPABWIBHO TPAKTOBATh
(U3NYECKUN CMBICI HCIOJB3YEMBIX BEJIWYUH, HUX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (DPU3MUECKYIO BEIMUUHY C IPYTHMMHU
BEJINYNHAMMU;

ONMCBHIBATH M3YyYECHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (DU3MYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KMHETUYECKash YHEPTUSI XaOTUYECKOTO NIBHKEHUS MOJEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHsA 3HEprus, paboTa rasa,
KOA(pOUIUMEHT TMOJIE3HOTO JIEHCTBUS TEMJIOBOIO JABHUraTeisl; MpU OMHCAHUU
MPaBUJIbHO TPAKTOBaTh (DU3MUYECKUN CMBICI MCHOJb3YEMbIX BEJIWYUH, HX
000O3HAUEHUs W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(u3nYeCcKyI0 BEJIMYUHY C IPYTUMU BEIMYUHAM;

ONMCBHIBATh U3YYEHHBIC IIIEKTPUUECKUE CBOWCTBA BEIECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEIMUYMHBI: JICKTPUUECKUN 3apsil,
AJIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD I10JIs, MOTEHLIHAN, Pa3HOCTh IIOTEHIIUAJIOB;
Opy ONHUCAHUM MPABWIBHO TPaKTOBaTh (PU3MYECKUI CMBICT HCHOJIb3YyEMBbIX
BEJIMYMH, MX OOO3HAUYECHHUS W EAMHHUILIBI; YKa3bIBaTh (DOPMYIbI, CBSI3BIBAIOLIUE
JaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U NPUHIMIIBL 3aKOH BCeMUpHOTO TArorenus, I, II u III 3akonsr HeroToHA,
3aKOH COXPAHCHMS MEXAHUYECKOM DHEPIrUM, 3aKOH COXPAHEHUs HWMITYJIbCa,
IIPUHLNN CYHNEPHO3ULANA CHUJ, HPUHLUII PABHONPABUS HMHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBA3b CpEJHEN KUHETUYECKOW DHEPIrUU TEIUIOBOIO ABUKEHHS MOJIEKYII C
aOCOIOTHON TeMIlepaTypoM, MEpBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apAaa, 3aKkoH KyiioHa, mpu 3TOM pa3nuyars CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMUIBI JCHCTBUS  MAallluH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziMyaTh YCJIOBUS MX OE30MaCHOrO MCIOJIb30BAaHUS B
[IOBCEITHEBHOM JKN3HH;

BBITIOJHATh AKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MIPOLIECCOB C HCIOJB30BAaHUEM NPSIMBIX W KOCBEHHBIX H3MEPEHH, MPHU STOM
(GopMynupoBath mpoOieMmy/3ajady W THUIOTE3y Y4YeOHOro  SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OINBIT U
(opMyIUpPOBATH BHIBOJIBI;

OCYILIECTBIISATH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEJIUYMH, IIPU
ATOM BBIOMpaTh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHS W HCIOJIb30BaTh H3BECTHBIC
METO/Ibl OIICHKHU MOIPEUTHOCTEN NU3MEPEHUI;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXKIYy  (PU3NYCCKUMHU  BEIUYUHAMH  C
WCIIOJIb30BaHUEM TPSMBIX H3MEPEHHH, MPH 3TOM KOHCTPYHpPOBATh YCTaHOBKY,
(uKcHUpOBaTh pe3yJabTaThl IMOJYUYEHHON 3aBUCUMOCTU (DU3MUECKUX BEIUYUH B
BUJI€ TaOnuIl U TpaduKOB, A€TIaTh BBIBOJBI 110 pe3yIbTaTaM UCCIIEIOBaHMS;

co0ro1aTh MpaBuia 0€30MacHOTO TpyJa MpHU MPOBEJCHUHM UCCIEIOBaHUM B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW U MPOEKTHOU
JESATEIbHOCTH C MCMOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pyIOBaHUS;

pemaTrh pacu€THble 3aJa4dl C SIBHO 3aJaHHON (DU3MUECKOW MOJEINbIO,
UCIIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIINIIBI, HA OCHOBE aHaIM3a yCJIOBUA 3aa4H
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIHI,
HE0OXoAMMBbIEC NJisi €€ PEelIeHHs, TPOBOJUTh PAacCUYEThl M OLIEHMBATH PEaJTbHOCTD
MOJy4YE€HHOTO 3HaueHUs! (PU3NUYECKOI BEIMUUHBI;

pemaTh KaueCTBEHHBIC 3a/1aUH: BHICTPAaNBATh JOTHYECKH HEMPOTHBOPEUYHUBYIO
LENOYKY PACCYXACHUI C OMOpOod HAa W3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3UYCECKHE SBICHNUS,

UCIONB30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJa4  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUN

U TIPEJICTaBJICHUS YY€OHOU U HAYYHO-TMOMYJISIPHON MH(OPMAIK, MOJTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH [TOJIy4aeMyt0 HHPOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpPA, B pPa3BUTHE

TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHON >KU3HU
i obecriedeHust 0€30MaCHOCTU MpU OOpallleHuu ¢ MpUOOpaMu U TEXHUUYECKUMU



YCTPOWCTBAMH, JJISI COXPAHECHUS 37IOPOBbS M COOJIOICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUSI B OKPY’KaIOIIEH cpesie;

paboTaTh B TpYINNE C BBIIOJHECHUEM PAa3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYHIIBI, pPaIllMOHAIBHO pPaCHpeaessITh OO0SI3aHHOCTH U
IJIAHUPOBATH JICSITEIPHOCTh B HECTAHJAPTHBIX CUTYaAllUsIX, aJICKBAaTHO OIICHUBATh
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB IPYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K xonny oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMCHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib U MeCTO (Ppu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPa, B PA3BUTHU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON AECATEIBHOCTU JIOAECH, LEIOCTHOCTh U €IMHCTBO
(u3HUecKoil KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMCHECHHUS M3YYCHHBIX (DHU3UUECKUX MOJeeH:
TOYEYHBIA 3JEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sJICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJieJIb aTOMHOTO sijpa MpU pelieHuU (HPU3NYECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOW (DU3HKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, OJJICKTPOMAarHuTHas WHAYKIUs, JACHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOAHUK C TOKOM U JIBWXKYIIUMCS 3apsifi, DJIEKTPOMArHUTHbBIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPAacCHpOCTPAHEHUE CBETA, OTPaXKEHUe, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W MOJSpU3alus CBETa, JHUCIEPCUsS CBETa,
doToanekTpuaeckuit 3pdext (poTodrddekT), cCBeTOBOE TaBICHNES, BOSHUKHOBEHNE
JUHEWYaTOro CIHEKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass W MCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OMKUCHIBATh M3YUYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHEIE,
ONTHUYECKHE,  AJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3JIUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJIGHUS (MPOIECCHl), MCIONB3Ysl (U3NYECKUE BEIUYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DJIEKTPUUECKOe
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JICKTPOABUXKYIIAS Cuja, paboTa TOKa,
MHJYKIUST MarHuTHOTO MOJisA, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTD
KaTyIIKU, HEPrusl 3JEKTPUUYECKOTO M MarHUTHOTO TOJIEM, MEepUoJ U YacToTa
KoJieOaHuii B KojJebaTeIbHOM KOHTYpE, 3apsii W Cujla TOKa B IMpolecce
rapMOHUYECKUX DJIGKTPOMATHUTHBIX KoOJieOaHul, (OKYCHOE pacCTOsSHUE W
ONTHYECKAsl CWJIa JIMH3BI, TIPU OMHMCAHWUU TMPABWILHO TPAKTOBATh (DU3NUECKUN
CMBICJI HCIIOJB3YEMBIX BEJIWYWH, WX OOO3HAYEHUS W CIWHUIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIWYHMHY C JIPYTUMU
BEJIMUYMHAMU;



OMUCHIBATh H3YUYCHHBIE KBAHTOBBIE SBJICHUS M TMPOLIECCHI, HCIOIb3YS
du3nUecKrue BEIMYHUHBI: CKOPOCTh DSJCKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETA, SHEPTUsI U UMITYJbC (OTOHA, MEPUO/I TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SI/IEp, MNPU OINMCAHUU TPABWIBHO TPaKTOBAaTh (PUIUYECKUM CMBICI
WCIIOJIB3YEMbIX BEIMYMH, MX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIME JIAHHYI0 (U3UYECKYI0 BEIMYWHY C JPYTUMHU BEIHMYUHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCTOIB3Ys (PU3NUECKHUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MapaJljIeIbHOTO
COCMHEHUs TPOBOJHUKOB, 3aKOoH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOM
WHIYKIHMH, 3aKOH MPSMOJIMHENHOIO pACHpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHA Ay PoTtorddexra,
3aKOH COXPaHEHWsS PHEPruH, 3aKOH COXPAHEHHS MMITYJIbCa, 3aKOH COXPaHEHUs
ANEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsT MacCOBOTO 4HMcia, mocryiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIpAKEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIEIATh HANIPABIICHHE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJII IPOBOJIHUKA
C TOKOM, cuJibl Ammnepa u cuibl JlopeHua;

CTPOUTh M OIKCHIBATh H300pAKEHHE, CO3JaBAEMOE€ IUIOCKHM 3E€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (PU3NYECKHUX SIBJICHUN U
MPOIECCOB C HCMOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPEHUI: MpPHU ITOM
dbopmynupoBath TMpodJieMy/3ajadyy W THUIOTE3y Yy4eOHOTO  DKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpYyIOBaHMS, TPOBOAUTH OMBIT U
(bopMyIHpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOHMpATh ONTUMAJBHBIA CIIOCOO0 M3MEPEHHUS W HCMOJIb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIENOBATh 3aBUCUMOCTH (PU3UYECKUX BEIUYMH C  HMCIOJb30BaHUEM
OpSMBIX HM3MEPEHHUM: MpPU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYMH B BUJE TaOJUIl U
rpaduKoB, AeNaTh BHIBOJBI 110 Pe3yIbTaTaM UCCIICAOBAHMS;

coOI0/1aTh MpaBmiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HMCCICIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-MCCIENOBATENbCKOM U MPOEKTHOM
NESATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacy€THBIE 3a7a4d C SIBHO 3aJaHHOM (PU3NYECKOW MOJCIBIO,
UCIONB3YS PU3NYECKUE 3aKOHBI U IPUHLIMITBI, HA OCHOBE aHAJIN3a yCIOBHS 3a4aUn



BBIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOAMMBIE NJIs1 €€ PEIICHHs, TPOBOAUTh PACUYETHI M OLIEHUBATH PEAJIbHOCTD
MOJIyY€HHOTO 3HAYeHUs (PU3UYECKON BEIINYUHBI,

pelaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C ONOpPOM Ha HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(uznyeckue sIBICHUS;

UCIOJB30BaTh  IPU  PELIEHUH  y4uyeOHBIX  3aJad  COBPEMEHHBIC

uH(GOPMaLMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTaBJICHUS yUeOHOM U HAyYHO-TIOMYJISIPHON HHOpMAINK, TOTYYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh [1OJIy4aeMyI0 HHPOPMAIHIO;
OOBSCHATh TPUHIUNBI JEUCTBUS MalIUH, NOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3innyaTh YCIOBUS UX O€30IIaCHOTO UCIIOJIb30BAHUS B ITOBCEIHEBHON
KU3HH;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIEr0 MHPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Uil o0ecriedeHus: 0€30NacCHOCTH MpU OOpalIEHUU ¢ IpUOOpaMu U TEXHHUYECKUMU
YCTPOMCTBAMHM, AJII COXPAHEHUS 30POBbSI U COOJIOJEHUS HOPM 3KOJOTUYECKOTO
MOBEACHHUS B OKPY’KAIOIIEH CPEE;

paboTaTh B TIpyHIe C BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX PpOJIEH,
IUIAaHUPOBaTh pPabOTy TPYMIbI, PAUOHAIBHO paclpeAensiTh OOS3aHHOCTH U
IJIAHUPOBATH JESTEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBATHO OLEHUBATH
BKJIaJl K&KJJOTO U3 YYaCTHUKOB IPYMIbI B PEIIEHHE PACCMATPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB H TeM undposBbie
Ne ni/m P Koutposnbubie | IIpakrudeckue (udp )
NMPOrpamMmmabl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubmunoreka IIOK
1.1 o 2
M3UKa U METOJIbl HAyYHOTO MMO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHHUKA
2.1 Kunemaruka 5 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
bubnmuoreka LIOK
2.2 7
Aunamika https://m.edso0o0.ru/7f41bf72
bubnuorexa [JOK
2.3 3 6 1 1
AKOHPL COXPATICHIDT B MEXAHIIKE https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOU 9 1 bubnmnoreka L{IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
butmmoreka IIOK
3.2 0] 10 1
CHOBRL TEPMOAMHANMIICH https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK

®a3oBbIE TEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny

24

Pazgen 4. OJIEKTPOJAUMHAMUKA

41 MEKTPOCTATHIA 10 E;I;?;;;T:cﬁg Sﬁmmm
49 [TocTosiHHBIN 3NeKTpUUecKui TOK. TOKHU B 12 bubnuorexa [IOK
Pa3IMYHBIX cpeniax https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 22
PesepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68



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

11 KJIACC

KoanyecTBo yacon JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (mudposbie)
Ne n/m Kontpoabnbie | IlpakTuyeckue
NMPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
PadoThI PpadoThI
pecypcsl
Pazgea 1. DJJEKTPOAUNHAMUKA
11 MarunuTtHoe 1nojne. IIeKTpoMariuTHas 11 1 3 bubmmoreka [JOK
' WH Y KIS https://m.edsoo.ru/7f41c97¢
HTtoro no pazneny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
51 MexaHu4ecKue U JIEeKTPOMAarHUTHHIC 9 1 bu6nmorexa [IOK
' Kosiebanus https://m.edsoo.ru/7f41c97¢c
99 MexaHH4ECKHE U 3JIEKTPOMAarHUTHbIE 5 1 Bbubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bubnumoreka [JOK
2.3 o 10 3
e https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24
Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
OcHOBBI cIeIMATIBHON TEOPUH bubnuoreka LIOK
3.1 4 1
OTHOCUTEIbHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEeHTHl KBAaHTOBOU OTITUKH 6 Bubsmorexa LIOK
https://m.edsoo.ru/7f41c97c
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bubnuorexa IIOK

4.2 C 4
TPOCHHE aToMa https://m.edsoo.ru/7f41c97c
bubanoreka [JOK
4.3 A 5
TOMHO® AHPO https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Pazngen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1 DeMEeHTHl aCTPOHOMUHM U aCTPO(U3UKU 7 ]f?tilr?sn/l;l;f;si)ggﬁ £41097c
Uroro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maroiiee NTOBTOPEHUE 4 ﬁ;ﬁ?}ﬁfiﬁ)gﬁﬁmlcgk
Uroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 68



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

10 KJIACC
Koan4yecTBo yacon JIeKTPOHHbIE

Ne Hdara nudposbie

Tema ypoka KoHnTpoJbHbIe IIpakTH4eckune
n/n Bcero n3ydeHusi | oOpa3oBaTeibHbIE

padoTsI padoTsI
pecypcenl

du3znkKa — HayKa O IpUpOJIE.

. o YKa O HpHpoa . BuGnuorexa LIOK

ay4HbI€ METO/bl IO3HAHUSA
Y A https://m.edsoo.ru/ff0c32e2
OKpYKaloIlero Mupa
Ponb u mecTo ¢pusuku B

5 (hopMHUpOBaHUY COBPEMEHHOM 1 Bbubnuoreka [IOK
HAay4YHOH KapTHUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN AeATENbHOCTH JIIOAeH
MexaHu4eckoe JIBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHHUIECKOTO 1 Bubnuorexa IIOK
nBukeHus. [lepemenenue, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE

4 PaBHOMEpHOE nIpsIMOHHEIHOE 1 Bbubnuoreka [IOK
JIBHDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOIMHEIHOE 1 bubnuoreka LIOK
NIBIDKEHHE https://m.edsoo.ru/ff0c372e

5 CBobOonHOe mazeHne. Y CKopeHue 1 bubnuoreka LIOK
CBOOOJIHOTO Ia/ICHUS https://m.edsoo.ru/ff0c39cc
KpusonuHneiiHoe nBUXeHHUE.

7 JBr>keHUE MaTepualbHON TOYKH IO 1 Bubsmorera LIOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 ITpunuun oTHOCUTENBHOCTH ["anumnes. 1 bubnunoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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NHepunanbHble CUCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [lpuniun

bubanoreka IJOK

9 CyIepIio3unyu cuit. Bropoi 3akox
yrep t p ) https://m.edsoo.ru/ffOc3be8
Herotona ast MmaTepuanbHOl TOUKH

10 Tpetui 3axon HeroToHa niis bubnunoreka [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMHUPHOro TaArorenus. Cuiia

11 TspkecTr. [lepBas kocMuUYecKas bubmorexa LIOK

P https://m.edsoo.ru/ffoc3d00
CKOPOCTH

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadduuuenr rpenus.

13 C P Ppru P bubnumoreka [JOK

Wjia COMPOTHUBIICHUS MPH ABUKEHUU
P pra https://m.edsoo.ru/ff0c3f76
TeJa B )KUAKOCTH HIIH Tra3e
[TocTynarenbHOE U BpamareabHOe

14 JBIDKEHHUE a0COFOTHO TBIPJIOTO Tea. Bubnuorexa IIOK
MowmenT cuisbl. [Inedo cuibl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TB{PIOrO TEIA
HNmnynsc MaTepruanbHON TOYKH,

15 CHCTEMBI MaTEPHUATIbHBIX TOUEK. bubnuoreka LIOK
Nmnynbe cumbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMnyJibca. PeakTuBHOE JBUKEHUE
Pa6ora 1 MOIITHOCTH CHITBI.

16 Kunernueckast sHeprust MaTepuaibHoOIl bubnuorexa [JOK
Touku. Teopema 06 U3MEeHEHUHU https://m.edsoo.ru/ff0c4502
KMHETHYEeCKOll DHEPruu

17 [TorenmmanbHas YHEPTHUS. bub6mmorekxa [ITOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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[TorennuanbpHast SHEPrUs yIpyro
nehopMUpOBaHHOI TPYKUHBI.
[ToTennumanpHas SHEprus Teina BOIU3U
MOBEPXHOCTHU 3eMITU

https://m.edsoo.ru/ff0c461a

18

[ToTennumanpHble ¥ HENOTEHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHIINAJIBHBIX CUJI C UBMCHCHHUEM
MEXaHHYECKOI OHCPIruru CUCTEMBI TEJI.
3aKOH COXpaHEHUsI MEXaHUYECKOI

SHEPTUH

bubnuorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHUEM MEXaHUYECKOM OHEPIruun
TeJa Ha IPUMEPE PACTIKCHUS
PE3UHOBOTO JKT'yTa)

20

KonTtponbHas pabora o teme
«Kunemaruka. Jlunamuka. 3aKOHBI

COXpaHCHHA B MCXAHUKE»

bubnumoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KWHETUYECKON TeOpUH. bpoyHOBCKOE
nexenue. udoyzus

bubnumoreka [JOK
https://m.edsoo.ru/ffOc4dc?

22

XapaxTtep IBMKEHUS U
B3aMMO/IEMCTBUS YaCTHI] BEIIECTBA.
Mogaenu cTpoeHus ra3on, )XUIKOCTEN

1 TBEPIBIX TEJ

23

Macca monekyn. KonuuectBo
BenectBa. [locTosHHass ABoraapo

24

TenmnoBoe paBHOBecue. Temneparypa



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

u e€ usMepenue. lllkana remneparyp
Ilenscus

Nneanpueiii raz B MKT. OcHOBHOE

bubanoreka [JOK

25 ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
AoOcomoTHas TeMreparypa Kak Mepa

26 cpeaHell KHHETUYECKOW SHEPTUU bubnunoreka [JOK
JBYDKCHUS MOJICKYJI. Y paBHECHUE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knaneitpona

27 3akoH JlanmpToHA. ['a30BBIC 3aKOHBI
JlaGoparopHnas pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXIY
rapaMeTpamMu COCTOSTHUS
pa3peKEeHHOTO Ta3a»

29 H3omnporneccsl B ucIbHOM ra3e U ux Bubnuorexa IIOK
rpaduuecKoe MpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTtpenusis sneprus
TEPMOJAMHAMHUYECKOI CUCTEMBI U

30 criocoOnl et m3MeHeHus. KoanyecTBo bubnanoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsis https://m.edso00.ru/ff0c5952
SHEPTHsl OAHOATOMHOTO HJICATBHOTO
rasza

31 Bunael rennonepenauun Bubanorexa LIOK

https://m.edsoo.ru/ff0c5c36
YaenbHas TEIUIOIMKOCTD BEIIECTBA.
Bubnuorexa LIOK
32 KonuuecTBo TenmnoTsl ipu
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenade. AnuadaTHbIN IpoIece
33 [TepBblif 3aKOH TEPMOJIUHAMHUKH U €T0 bubnuoreka LIOK

OpUMCHCHHC K U30IIpoHeccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpartumocTts npouieccoB B

Bbubnnoreka IJOK

34 .B i
HPHUPOAS. BTOPOT SAKOH https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHI
35 ITpunnun neiicrBus u KIIJ[ TeroBoit bubnmoreka [JOK
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KIIT/]
37 DKoJloruuecKue mpoOIeMbl
TETIOPHEPTeTUKHI
38 O6o6maromuii ypok «MoiexynsipHas Bbubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMHUKID) https://m.edso00.ru/ff0c6938
Konrtposnbnas padora no reme
39 «MonekynsipHas pusuka. OCHOBBI bubnuorexa LIOK
AP ’ https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [Tapoobpa3zoBanue 1 KOHJICHCAITHUS. bubmmoreka [JOK
Hcnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AOcontoTHast 1 OTHOCUTEINbHAS
41 BJIAXKHOCTH Bo3ayxa. HachieHHbIi bubmorexa LIOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teipnoe Teno. Kpucrammueckue u
42 amop¢HbIe Tesa. AHU30TPOIHUS bu6mmoreka [IOK
CBOICTB KpUCTAIIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTauibl. CoBpeMEHHbIE MaTepHUalIbl
[InaBnenne u KpucTaIIU3aIns.
43 VY nenbHas TEIIOTA MJIABICHUS butanorexa [OK
A ' https://m.edso0.ru/ff0c6708
CyOnumarnus
44 VYpaBHeHHEe TEIIOBOTO OajaHca bubamoreta LOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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DJeKTpU3alus Tesl. INEKTPUIECKHi

45 3a JBa a 3JIeK ecK brbmmorexa LIOK
sii. JIBa BHIA DJIEKTPUUECKUX
PAA A p https://m.edsoo.ru/ffOc6bcc
3apsiJioB
IIpoBOIHUKH, TUPJIEKTPHUKHU U
46 n(f)n MIPOBOIHUKH 3aK£H COXpaHEHHUA bubmmorexa [IOK
yip ' p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsaa
B3aumoneictBue 3apsinoB. 3aKOH
47 Kynona. ToueuHsbli 31eKTpUUECKHUi 3PS bubmorera HOK
Y ’ p p https://m.edsoo.ru/ffOc6ced
HanpsxkiHHOCTH 3IIEKTPHUYECKOTO
48 noys. [IpuHuun cyneprno3unuu Bbubnuoreka [IOK
ANCKTPUICCKUX TToJiel. JInHum https://m.edso0.ru/ff0c6df2
HaANPSDKHHOCTU
Pabora cui 351eKTpoCcTaTUueCcCKOTo
49 nonst. ITorennman. PasHoctns bubmmorexa LOK
’ L. https://m.edsoo.ru/ff0c6f00
HOTEHINATIOB
IIpOoBOMHUKN U OUDIIEKTPUKHU B
50 anpeKT OCTATHYECKOM HOI:J)'IC bubmorera LIOK
p ) https://m.edsoo.ru/ff0c7018
Jnsnextpudeckas IpoOHUIIAEMOCTh
bubnuoreka LIOK
51 DnexTpoiMKOCTh. Konmencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOIMKOCTH TIJIOCKOTO
52 KOHIEHcAaTOpa. DHEPTHU 3apsKEHHOIO Bubmorera OK
A pa- p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnas padorta "M3mepenue
3IEKTPOIMKOCTH KOHAEeHcaTopa"
54 [TpuHIAT MEeiCTBUSA U IPUMEHEHNE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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amnmapara, CTpyHHOTO IIPUHTEpA.
DneKTpocTaTu4ecKasl 3aluTa.
3a3zeMiieHHe JIEeKTPOIPHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [IOCTOSTHHBIN TOK.
Cuna Toka. HanpsixeHnue.
Comnpotunenue. 3akoH Oma 1
y4acTKa LEenu

56

[TocnenoBarensHOE, TApaIEIBHOE,
CMEIIIaHHOE COEIUHEHHE
npoBoaHUKOB. JlabopaTopHas padora
«/3ydyeHne cMemaHHOTO COeTMHEHUS
PE3UCTOPOBY

bubnuorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOIITHOCTH AJECKTPHIECKOTO
Toka. 3akoH J[>xoyns-Jlenmna

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

58

3akoH Oma 715 TOJHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne DJC ucTouHnKa TOKa U
€ro BHyTPEHHETO COMPOTUBIICHUS»

bubnumoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

3JICKTpOHHa$I OpOBOAUMOCTD TBépILBIX
METaJIJIOB. 3aBUCUMOCThH
COIIPOTUBJICHHUA METAJLJIOB OT
TEMIICPAaTypPHhI. CBCpXHpOBOI{I/IMOCTL

60

DJIEKTPUUYECKUI TOK B BAKyyME.
CBoicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TomynpoBoaHUKH, UX COOCTBEHHAs U
IIpUMeECHas MPOBOAUMOCTb. CBoICTBa
p—n-nepexoxna. IlomynpoBoaHHKOBBIE

bubnuoreka LIOK
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

PpUOOPHI

DNeKTpUUYECKHi TOK B pacTBOpax U

62 pacriaBax 3JIeKTPOJIUTOB. 1 bubnuorexa [JOK
DJEKTPOIUTHYECKAS TUCCOIAAITUS. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIIN3
DNEeKTPUUYECKUIl TOK B ra3ax.

63 CamocrosTenbHbli 1 1 bubmmoreka [JOK
HECaMOCTOSTEIbHBII pa3psi1. MoTHuUS. https://m.edsoo.ru/ffOc84ae
ITnasma
DnekTpruyeckue npudopsl U

64 YCTPOMCTBA U UX IPAKTHUYECKOE 1 Bbubanoreka [IOK
npumeHeHnue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6oOmaromuii ypok 1 bubnumoreka [JOK
«DIEeKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «DnekTpocraTuka. [TocTosHHBIH 1 bub6nmoreka [IOK
AIEKTpUIECKHil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMIHBIX CpEeIax»

67 PezepBHblil ypok. KoHTposbHas 1 bubnuoreka LIOK
pabora no Teme "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6006marommii ypok 1 bu6mmoreka [IOK
no Temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

KoanyecTBo yacon JJIeKTPOHHbIE
Ne Hara nudpoBbie
n/n Tema ypoka Bcero Konrponetiie | Hpaktireckue u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypebi
[TocTossHHBIE MarHUTHI U UX

1 B3amMoJeiicTBre. MarauTHOE moJe. 1 bubnunoreka IIOK
Bekrop maruutHOM HHAYKUMH. JInHUK https://m.edso0.ru/ff0c9778
MarHMTHON MHIYKIUU
MarunuTtHoe 1oJje NpoBOJHUKA C

9 TokoM. OnbIT Opcrena. 1 bubnnoreka IIOK
B3anmopericTBue MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabora «3y4uenue 1 1 bubnmnorexka LIOK
MarHUTHOTO MOJISl KATYIIKH ¢ TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBe MAarHUTHOTO IIOJISI HAa
NpPOBOAHUK ¢ TokOM. Cuia Amrnepa.

4 JlaGoparopnas paborta 1 1 bubmmoreka [JOK
«Hccnenosanue neiicTBusa https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOMY
JleiCTBE MarHuTHOT'O MOJs HA

5 JBHKYIYIOCS 3apAKEHHYIO YaCTULLY. 1 bubnunoreka L{IOK
Cuna Jlopenna. PaboTa crutbr https://m.edsoo.ru/ff0c9df4
Jlopenua

5 OnekTpoMariuTHas nHaykuus. [lotok 1

BEKTOpa MarHUTHOM uHaykuu. DJ1C



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

WHIYKIUU. 3aKOH AJIEKTPOMAarHUTHOMN
nHayknun @apanes

JlaGoparopHnas paborta
«MccnenoBanue siBICHUS

AJIEKTPOMATrHUTHON WHIYKITUH

Bubnnoreka IJOK
https://m.edsoo.ru/ff0cal50

NHnyxTuBHOCTD. SIBIEHUE
camouHayknuu. 9J1C caMOWHTyKITUH.
DHeprusi MAarHUTHOTO TOJIS KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

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

TexHu4eckne yCcTpoicTBa U UX
MPUMEHEHHE: TOCTOSIHHBIE MAarHUTBI,
3JIEKTPOMArHUThl, JIEKTPOJIBUTATEIb,
YCKOPHTENH 3JIEMEHTAPHBIX YACTHII,
WHAYKIMOHHAs NIeYb

10

O6oOmaromuit ypok «MaraHuTHoe

rnojie. DNeKTPOMarHuTHas UHIYKIU

bubmuoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonrtponbHas pabora no reme
«MarunuTHoOe nozie.

DJIeKTPOMAarHUuTHAsT UHAYKIIUSD)

bubnuoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OIHBIE MEXaHUYECKUE
Kojebanus. ['apmMoHnueckue
KojebaHus. YpaBHEHHE
rapMOHHUYECKUX KOJICOaHUH.

IIpeBpamenue s3HEprUn

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

13

JlaGoparopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/Ia MaJlbIX KoyieOaHuii rpysa Ha
HUTH OT JJIUHBI HUTU U MacCChI TPy3a»



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

14

Koneb6arenbubli koHTyp. CBOOOIHBIE
QJICKTPOMArHuTHBIC KoJicOaHus B
UJeallbHOM KO0JIe0aTeIbHOM KOHTYpE.
AHaIOTHUS MEXIy MEXaHUICCKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAaHUSIMU

Bubnnoreka IJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPruH B UCaTHLHOM
KoJiebaTeIbHOM KOHTYpE

Bubnnoreka IJOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBneHue o 3aTyXaroluX
KoJjieOaHusAX. BbIHYX/IeHHbIE
MexaHHueckue Koiebanus. Pezonanc.
BbIHYXI€HHBIE 2JIEKTPOMArHUTHBIE
KoJieOaHus

bubmuoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennsli TOk. CUHYCOHIaIbHBII
repeMeHHbli TOK. MOITHOCTh
MEPEMEHHOI0 TOKAa. AMIUIUTYIHOE U
NeiCTBYIOLIEE 3HAYEHNUE CUJIBI TOKA U
HaIpsKEHUs

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoacTBo,
nepenaya u norpedIeHue

3IIEKTPAYECKOU IHEPTUN

19

YCTpONCTBO U IPAKTUYECKOE
NIPUMEHEHHE IEKTPUUECKOrO 3BOHKA,
reHepaTopa IeEpeMEHHOr0 TOKa,
JIMHUH dJIEKTpornepenayd

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHUE PUCKHU IIPH
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
KynbTypa ucnonb3oBaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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AJIEKTPOIHEPTUHU B TTOBCEIHEBHOI
KU3ZHU

MexaHuueckue BOJIHBI, YCIIOBUA

pacnpoctpanenus. [lepuon. CrkopocTsb

Bubnnoreka IJOK

21
pacnpoOCTpaHEHUs U IJIMHA BOJIHEI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ MPOIOTBHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. BeicoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIeKTPOMArHUTHBIE BOJIHBI, UX
23 cBoiicTBa U CKOpocTh. IlIkama bubamorexa LOK
P ’ https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJH
[IpuHUIKIIBI PAAHOCBSI3H U
24 TeneBHueHUs. Pa3BuTHe cpencts
cBsi3u. Paguonokanus
o5 KonrtponbHas padora «Konebanus u bubnnoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHeliHOE pacnpocTpaHeHHe
26 CBEeTa B OJHOPOIHOM CpeJie. bubnuorexa [JOK
Toueunslit uCTOUYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTtpaxkeHusi ceera. [loctpoenue bubmorexa LIOK
P L P https://m.edsoo.ru/ffocd4e0
n300pakeHuil B IIIOCKOM 3epKaje
[Ipenomnenue cBera. [lonHoe
98 BHYTpeHHee oTpakeHue. [IpenenbHsili bubnunorexa [IOK
YIoJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUs
29 Jlaboparopnas pabora «V3mepenue bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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oKa3aTejid MpCIOMIICHHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoerue n3o0pakeHui B

30 nun3e. Dopmyiia TOHKON JTHMH3BI bubmmorexa LIOK
- TOPMY ’ https://m.edsoo.ru/ff0cddle
YBenuueHne TUH3BI
Jlaboparopnas pabora
31 «HccnemoBanue CBOMCTB
n300pakeHUH B JTMH3AX»
Hucnepcus csera. Cil0XKHBINA COCTAB
39 oenoro ceeta. L[Bet. JlabopaTopHas
pabota «Habmronenue nucrnepcuu
CBETa»
WNutepdepennus ceeta. Audpakmms bubmmoreka [JOK
33 .
ceera. Judpaknnonnas pemerka https://m.edsoo.ru/ff0ced22
34 [TonnepeuyHOCTh CBETOBBIX BOJIH. bubmmorexa [IOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTtuyeckue npuOOPHI U yCTPOHCTBA U
ycioBHs X 0€30MMacHOTO MPUMEHEHHUS
['paHuIIBI TPUMEHUMOCTH
36 KJaccuveckoi Mmexanuku. [loctynaTtet bubmmoreka [JOK
CIIeIIMATBHOI TEOPUH OTHOCUTEIHHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHTEFHOCTh OJTHOBPEMEHHOCTH.
37 3aMensieHre BpEMEHU U COKpallleHue butanorexa LIOK
A P batl https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMITYJIbC PEISTUBUCTCKOI
38 yacTuIbl. CBSI3b MaccChl C dHEpruel u bubsmorexa LOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTUs OKOS
39 KonTtponpnas pabora «OnTuka. bubnuorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf02e
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OcHOBBI cieIMaJIbHON TEOPUH
OTHOCHUTEIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otousl. Popmyna [lnanka. Dueprus

Bubnnoreka IJOK

40
¥ UMIYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 10K
HNOJINOTEKA
41 .O A.T.
porospexra. Orbrre: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHb!l poTodrdhdekTa. YpaBHEeHHE
KotbI GOTOIR P Bu6muorexa IIOK
42 Dinnrreina s potodddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porodrddexra
Hasnenune cera. OnpiTel 11. H.
43 Jlebenepa. Xumuueckoe AcicTBUE bubmmorexa LHOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCcTpoucTsa u
44 MPaKTHYECKOE MPUMCHEHUE:
¢doTo371€MEHT, POTOIATUHK,
coJTHe4Hast Oarapesi, CBeTOINO]T
45 Pemenne 3amad mo remMe «II€MEHTHI bubnuorexa [JOK
KBAHTOBOI OITHUKH https://m.edsoo.ru/ff0d0302
Mogaens atoMa ToMcoHa. OMBITH
46 Pesepdopma mo paccestauio a-4actu bubmorexa LIOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJIelib aTOMa
Bbubnuoreka [IOK
47 IT b
OCTYHAThL Hopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoiieHue GOTOHOB
48 MpH MEPEX0je aTOMa C OJTHOT'O YPOBHS bubnnorexa LTOK
P pexol . A P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU Ha NPyroi. Bumel criekTpos
49 Bomanosrsie cBoicTBa yacTHil. BoaHEbI Bbubmuoreka [HOK
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ne bpoins. KopnyckynspHo-
BOJIHOBOI Ayanu3M. COHTaHHOE U
BBIHYKJICHHOE U3Jy4EHUE

https://m.edsoo.ru/ff0d0ca8

50

OtkpbiTHE PATUOAKTUBHOCTH. OTBITHI

Pesepdopna o onpeneneHuro cocraBa

PaaruOaKTUBHOTI'O U3JIYUYCHUA

Bubnnoreka I{JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoicTBa anba-, 6eta-, ramma-
u3nydyenus. Bausuue
pPaalOaKTUBHOCTH Ha KUBBIE
OpraHu3Mbl

52

OTkpeITHE IPOTOHA U HEITPOHA.
N3otonsl. Anbda-pacnan.
DNEeKTPOHHBI ¥ TO3UTPOHHBI OeTa-

pacnaa. 'amma-usinyuenue

bu6moreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B sI/IpeE.

S nepubie peakunu. SAnepHsli peakTop.
[Ipo6GyemMsbl, nepCcrneKTHUBSI,
SKOJIOTUYECKHUE aCTIEKTHI SIACPHOI

JHEPreTUKH

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUullbl. OTKpHITHE
MO3UTpPOHA. MeTObI HAOMIOICHHS U
pETUCTpaLU 3JIEMEHTAPHBIX YaCTHII.
Kpyriusiil cron «@yHnaMeHTaabHbIE
B3auMozAeicTBUsl. EAMHCTBO
(pu3MYECKOi KapTUHBI MUPa

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B3ga0r0o HeOa. Co3Be3mus,
SIPKHUE 3B{3/1bI, TUTAHETBI, UX BUIUMOC
nBrxenre. ColIHeUHas cUCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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56

Connue. ConHeuyHast aKTUBHOCTb.
Hctounuk sueprun CoiHIa U 3B

57

3B{311bI, ©X OCHOBHBIE
XapaKTEPUCTUKH. 3B{3IbI TJIABHOI
MOCIIeI0BAaTEIbHOCTH. BHYyTpeHHEe
cTrpoeHue 3B{31. CoBpeMEHHbIE
MIPENICTaBICHUS O IPOUCXOKIACHUN U
spomronu CoJTHIIA U 3B

58

Muneunsli [Tyt — Hama "anakruka.
[Tonoxenue u nBuxkenue CoaHLa B
l'amaktuke. ["anmaktuku. Yipasie
JBIPBI B siApax rajlakTUK

59

Bcenennas. Pa3zberanue rajakTuk.
Teopus bonsioro B3peiBa.
PenukroBoe uznydenue.
Meraranaktuka

60

Hepemennbie mpob6iieMbl acTpoHOMUHN

61

KonTtponpHas paboTa «1eMeHThI
ACTPOHOMHH H aCTPOPU3UKI»

62

O6o6maromuii ypok. Pons ¢pusuku n
aCTPOHOMHM B SKOHOMHUYECKOU,
TE€XHOJIOTMYECKOM, COLIMaIbHON U
ATUYECKOH cepax NesITeIbHOCTH
YyeJloBeKa

63

O6o6maromuii ypok. Pons u Mecto
(bU3UKHU U ACTPOHOMHH B
COBPEMEHHOW HAyYHOU KapTUHE MUpa

64

O6o06maromuii ypok. Poib




(uznyeckoi Teopun B GOpMUPOBAHUHI
MpeJCTaBIeHU 0 puznueckon
KapTUHE MHpa

O6o6maromuii ypok. Mecto
(bu3nyeckoil KapTUHBI MHUpa B 001IeM

65 1
pslAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTaBIC€HUN O MPUPOIE
66 PesepBHBIN ypok. MarHuTHOE TOJIE. 1
DJIeKTPOMAarHUuTHAasI UHAYKLUS
PezepBHblil ypok. OnTuka. OCHOBBI
67 CIIeIIMAILHON TEOPUH 1
OTHOCHUTEIbHOCTHU
P i K .
. 3e3eepzn>11/1 yap;mco (I:aHTOBaH ¢duszuka . BuGmiorexa [IOK
MEHTBI ACTPOHOMUH U
i P https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBILIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» dmsuka, 10 xiracc/ KacesaoB B.A., O011ecTBO ¢ OrpaHHYeHHON
0TBEeTCTBEHHOCTHIO « IPODAY; AkimoHepHOe 001IecTBO «31aTenscTBO
«IIpocemenue»

» dmsuka, 11 kacc/ KacesaoB B.A., O011ecTBO ¢ OrpaHHueHHON
0TBEeTCTBEHHOCTHIO «IPODAY; AkimoHepHOe 001IecTBO «M31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
[Iporpamma kypca ¢usuku ais 10—11 kmaccoB. bazoBblit ypoBeHb (aBTop B.

A. KacpsHOB)

YMK «®Puzuka. 10 knacc. bazoBblil ypOBEHb

1. ®uzuka. 10 knacc. bazoBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 10 knacc. ba3oBbiii ypoBeHb. MeToanueckoe nocodue (aBrop B.
A. KacbstHOB).

3. ®usnka. 10—11 kmaccel. ba3oBsrif ypoBens. Terpaas ams 1abopaTopHBIX
pabort (aBTophsl B. A. Kacesinos, B. A. Koposun).

4. ®uzuka. 10—11 knaccel. bazosiit ypoBeHb. KomIuiekT Tetpaaeit 1is



KOHTPOJIbHBIX padoT (aBTOp B. A. KachsiHOB)
5. ®usuka. 10 xinace. JlugakTuueckue KapTouKu-3aaanus (aBTopel M. A.

VYmakos, K. M. Yiiakos).

YMK «®uzuka. 11 kiacc. bazoBblil ypoBEHb»

1. ®uzuka. 11 knacc. bazoBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxenueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 knacc. ba3oBbiii ypoBeHb. MeToanueckoe nocodue (aBrop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. ba3oBslit ypoBens. Terpaab aiist 1abopaTopHBIX
pabort (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. bazoBblii ypoBeHb. KommuiekT Tetpaaeit aist
KOHTPOJIBHBIX padoT (aBTopsl B. A. Kacesinos, . B. Urpsiiios).

5. ®usuka. 11 kmace. lunakTudaeckue KapTouKu-3aaaHus (aBTOpel M. A.

VYmakos, K. M. Ymakos).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 00pa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢pusuka B 1mKoJe.

3 http://festival.1september.ru/articles/ - hectuBaap megaroruueckux UACH

«OTKpPBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caidt nnst yaurteneid U3NKU ¥ UX YICHUKOB.
5 http://www.physics.ru/ - matepuaisl 1o Gu3mukKe.
6 www . ege .edu.ru - nadopmarmonssrii mopran EI'D.

7 http :// school - collection . edu . ru/ - eaunas komtekmus IIOPoB


http://www.fizika.ru/
http://www.physics.ru/
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