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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm denepaibHOl pabodeil mporpaMMbl BOCIUTaHUS U
KOHIICTIIIUU TIpenoiaBanus yueOHoro mnpeamera «duszmka» B o0pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon Odenepaunu, PEeATU3YIOLINX OCHOBHBIE
oOpa3oBaTrebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOy4varomnuxcs 10—11 kiaccoB npu 00yueHuu
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIHHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusam GI'OC COO k miaHupyemMbiM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EeHHs, a TAaKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3alliid MEXIPEIMETHbIX CBsA3€ll (U3UKU C
€CTECTBEHHO-HAYYHBIMU yUE€OHBIMU IIpeIMeTaMu. B Heil onpenensiorcss OCHOBHBIE
eI u3ydeHus: GU3MKU Ha YpPOBHE CPEAHEro 0011ero oopa3oBaHus, MIaHUPyEMbIe
pe3yibTaThl  OCBOEHHUSI Kypca (U3MKHM: JIMYHOCTHBIE, MeETalpeaMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

e IUIAHUPYEMbIC PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIEe IPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogam oOy4eHwusl.

®du3rka Kak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. [lIkonpHbIi Kype GU3HKH — CHCTEMOOOPa3yOIIUiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenesisieT XapakTep ¢ pa3BHUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUH B c(hepe SHEPreTUKHU, TPAaHCIIOPTA, OCBOSHUS KOCMOCa,
MOJIyYEHHSI HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMH CBOMCTBaMHM W Apyrux. M3yuenue
(U3UKK BHOCUT OCHOBHOM BKJ1a/l B POPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHbI
Mupa oOydJarormuxcsi, B (HOpMUpPOBaHHE YMEHUN TPUMEHSATH HAYYHBIA METO]I
MO3HAHUS TIPU BHITIOJTHEHUY UMH YUEOHBIX UCCIICIOBAHUH.

B ocHOBY Kypca Gpu3uku 111 ypOBHS CPETHETO 00IIeT0 00pa30BaHMS MOJIOKEH
psI uaeH, KOTOpble MOKHO PaCCMaTpPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHUYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KITACCUUECKOM, TAK K COBPEMEHHOMN (PU3UKH.



Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca (U3MKH
00beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmm B Kypce sBIseTcs
(dbopMuUpOBaHUE MPEICTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzaunusi mOpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO NOTEHIMAAa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHUSA
(bU3HKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce pusuku npeamnogaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUS, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke O0OCYKIEHUs
po0JIeM palMOHAIBHOTO IPUPOAOIIOIb30BAHUS U HKOJIOTHYECKO 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMHU Kypca (DU3MKH Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBJISIOTCS (U3HUecKue Teopur ((PopMUpPOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POIN (PYyHIAMEHTAIBHBIX 3aKOHOB U
MIPUHITUTIOB B COBPEMEHHBIX MTPEICTABICHUSX O PUPO/IE, TPAHUIIAX PUMEHUMOCTHU
TEOPU, SISl OTIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUH U MPOIECCOB).

CHCTEeMHO-AESITENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcsl Mpexie
BCEro 3a CUET OpraHu3allid SKCHEPUMEHTAIbHOW NESITEIBbHOCTH O0yYarolUXCs.
Jy1st 6a30BOT0O YPOBHA Kypca (PU3UKHU — 3TO UCTIOJIB30BaHUE CUCTEMBI ()POHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MpOrpaMMe
no (usuke 0ObEIMHEHbI B OOIIMIA CHUCOK YUYEHHYECKHX MPAKTHYECKUX padoT.
Brinenenve B yKa3aHHOM TiepedHe JIabOpaTOpHBIX pPabOT, MPOBOAUMBIX ISt
KOHTPOJIS U OLIEHKH, OCYLIECTBIIAECTCS YYaCTHUKAMHU 00pa30BaTEIbHOTrO IMpoLecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUSI W OCHalIeHus kaOuHera (usuku. Ilpu
3TOM oOOecreunBaeTcsi OBJaJCHUE OOYYaloMMUCS YMEHUSMU IPOBOJUTH
KOCBEHHbBIE HM3MEPEHUS, HCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH U
MIOCTAaHOBKY OIIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yEIS€TCs PeIIEHUI0 paCYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a]]a4 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
bu3nYeckoil MOJENblo, MO3BOJSIONIME MPUMEHSATh HW3YUYEHHbIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaKk M HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zeinoB. /[ KauecTBEHHBIX 3a/1ad NPHOPUTETOM SIBIISIIOTCS 3aJlaHUs Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM W TMPOIECCOB B OKPY’KaroLIeH
KU3HU, TpeOyroniue BbIOOpa (GU3MUECKOW MOAENU JIA CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpedoBanusimu @PI'OC COO k MmaTepuabHO-TEXHUUECKOMY
oOecrieueHuI0 yueOHOro mpoiiecca 0a30BbI yPOBEHb Kypca (DM3MKHA HAa YPOBHE
cpenHero oOmiero oOpa3oBaHUS JOJKEH H3y4YaThCSd B YCIOBUSX MPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOHMHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOr0 Iukia. B kabuHeTe (U3MKH JOJDKHO OBITH HEOOXOJIUMOE
nabopatopHoe 00OpyAOBaHUE [Jisi BBIMNOJHEHMS YKAa3aHHBIX B Mporpamme Mo
(dU3KMKE YUEHUYECKHUX MTPAKTUYECKUX PaOOT M IEMOHCTPAIMOHHOE 000PY10BaHUE.

JleMoHCcTpanoHHOE  000pyaoBaHue (OPMHpPYETCSI B COOTBETCTBHHM C
OPUHIIUIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTH M OOECIEeYMBAET IOCTAHOBKY
NEPEUUCIEHHbIX B MporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUWA s
UCCJICIOBAHMSI  M3Y4YaeMbIX SBICHWW MW  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMECHCHUH.

JlabopaTopHoe 000OpynOBaHME IS YUYEHUUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyére
OJTHOTO KOMIUICKTa Ha JBYX OOydYamMXcs. TeMaTHYeCKHE KOMIIICKTHI
1a00paTopHOTO OO0OPYNOBaHUSI JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOpATOPUH.

OCHOBHBIMHU TEJIIMH U3y4YeHUs] PUZUKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (QopMupoBaHue HHTEpeca U CTpEeMJICHUS OOYYAIOMIMXCA K HayYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HMHTEIICKTYalIbHBIX W TBOPYCCKUX
COCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOT'O MUPOBO33PCHUS KaK pe3ysIbTaTa U3YUEHUS OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (QopmupoBanue yMeHHUI OOBSCHATH SBICHHUS C HCIHOJb30BAaHUEM
(bu3MYeCcKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e (opmMupoBaHue TpenCTaBICHUNA O pONHM (PU3UKHU IS Pa3BUTHI JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne STUX 1ene oOecreunBaeTCsl pelIeHneM CIeAyIONINX 3aaad B

mporiecce n3yueHus Kypca GU3NKA Ha YPOBHE CPETHETO 00IIeT0 00pa30BaHuUs:

e MpuOOpETEeHNEe CUCTEMbI 3HAaHUH 00 00X HU3HUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUsIX, BKJIIOYAs MEXaHUKy, MOJIEKYJSIpHYIO0 (U3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTBI aCTPO(PU3UKH;

e (QopMupoBaHME YMEHHIA TIPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
oOBsicCHeHUS (PHU3MYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUA
NPAKTUYECKUX PEIICHUH B MOBCETHEBHOM KU3HU;



e OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3aJady C SBHO 3aJaHHOMN
(bu3uYecKol MOMCNBIO, 3aJad, MOAPa3yMEBAIOIINX CAaMOCTOSATEIHLHOE
co3JlaHue (PU3HIECKON MOJICIH, aJICKBATHOM YCIIOBUSIM 33J1auH;

e TMOHMMaHHUE (U3MYECKUX OCHOB M MPHUHIUIIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEJILHOIO TUJIAHUPOBAHUSI U TMPOBEIICHUS
(U3NYEeCKUX SKCIEPUMEHTOB, aHajln3a W MHTEpIpeTanuu uHbOpMaIiy,
ONpeeNICHNs JOCTOBEPHOCTH MOTYYEHHOTO PE3yIbTaTa;

e CO3JIaHHE YCJIOBHM Jisi Pa3BUTHS YMEHHUI NMPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha w3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus orBoautcsa 136 gacoB: B 10 kiacce — 68 yacoB (2 4yaca B HEEI0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpaMme Mo (QuU3MKE IMepedeHb Ja0OpaTOPHBIX H
MPAaKTUYECKUX pPabOT SBISIETCS PEKOMEHJOBAHHBIM, YUWUTENb JI€JAa€T BHIOOP
MpoBeNeHUsT JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJIbHBIX
O0COOCHHOCTEM 00yJarOIIUXCS.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT O MIO3HAHUSA

@usuka — Hayka o mnpupone. HayuHbie MeTOABI NO3HAHUS OKPYIKAIOLIETO
Mupa. Posib 3kcriepuMeHTa 1 TEOpUH B IPOLECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnyeckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBHS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IU(GPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBUXKCHHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsisI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOEKIUHU HA OCHU CUCTEMbl KOOPJIMUHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE nBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIeHUs
MaTepUabHOW TOYKHU OT BPEMEHH.

CBoOomHoe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonnHeitHoe 1BHKEHUE. [[BHKEHNE MAaTEPUAIIBHON TOUKHU MO OKPY>KHOCTH
C MOCTOSIHHOM 1O MOJYJIF0 CKOPOCTHIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs CKOPOCTh.
[lepuon u yactora obpanieHust. L{leHTpocTpeMUTebHOE YCKOPEHHUE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIUIOMETD,
JIBU>KEHUE CHAPSIOB, IIETIHBIE U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBaHue IBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenne aBukeHUs Tena, OPOIIEHHOTO IMOJ] YIioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  Hbrotona.
NueprymanbHble CUCTEMBI OTCUETA.

Macca tena. Cuia. [puniun cynepno3uiiuu cui. Bropoii 3akon HeroToHa iis
MaTepUaIbHOU TOUKU. TpeTtuit 3akoH HproTOHA 1151 MaTeprUanbHbIX TOUEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKONIBKEHUS U cuiia TpeHus nokosd. KoadduimeHT tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B KUJKOCTH WJIU rase.

[ToctynaTtenbHoe 1 BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTEIIBHO OCH BpalleHus. I[lmedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

CpaBHEHHME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomuol

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopManuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mMmexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME HMMITYJIbCa TeNld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUKEHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHYECKOW SHEPTUMU.

[ToTeHunanbHas SHEPrUsl. [ToreHunanbHas SHEPTHUs YIpYyro
nedhopMUpOBaHHON NPy KUHBL. [oTeHITMaNbHAS SHEPTHs Tea BOJIN3H MOBEPXHOCTU
3eMJIu.

[loTeHuuanbHble W HENOTEHUUANbHBbIE  CUJbl.  CBsi3b  palOTHI
HEMOTEHIMAIBHBIX CUJI C K3BMEHEHUEM MEXaHUYECKOW SHEPIUHU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUS] MEXaHUYECKOU SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN UCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoq MOTeHIIMATBEHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne abCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO ABYX OJWHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPrUu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA
Tema 1. OcHo6vl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUH U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Juddysus. Xapakrep IBUKEHHS U
B3aMMOJICUCTBUS YAaCTULl BeUlecTBA. MOJENM CTPOEHMsI Ta3oB, >KUAKOCTEH U
TBEPABIX TeJ U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pasmepsl Mojiekyil. KonuuectBo BemiectBa. [locTosiHHas ABoraapo.

TemoBoe paBHOBecue. Temrieparypa u €€ usmepenue. lllkana temmneparyp
[enbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOIO JBMXKEHHs dactul rasza. lllkama
temneparyp KensBuna. ['a30Bbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lanmprona. M3omponeccsl B UACATbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['padudeckoe mpencTaBieHHe H3OMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpPOICTBA W MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OmneiTel 10 MU PYy3UN KUAKOCTEN U ra30B.

Monens 6pOyHOBCKOTO JABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABIEHUS ra3a Ha CTEHKH COCy/1a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHUM
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaAMUKU

TepmonnHnamuueckass cucrema. BHYTpEHHsASI 3HEPrusi TEPMOJIUHAMHUYECKOU
CUCTEMBI U c11ocoObl e€ n3meHeHusi. KonnuecTBo TemnoTsl u padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeNIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0TH Npu TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B MIPUPOJIE.

TemoBele  mamuHbl.  [IpUHOWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHus SHEPrHUM B TEIUIOBBIX MamuHax. KoapduimeHt mone3noro
nevictBug TeroBoil mamwuHbl. [ukn KapHo u ero koad@duIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIeMbl TEIIIOIHEPTETUKH.



TexHUuecKue yCTpPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: JIBUraTellb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEWCTBUEM CXATOro BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALINS).

N3meHeHne BHYTpEeHHEN SHEpruu (TeMIiepaTyphbl) Teaa Ipu Terionepeaaye.

OmnwIT 0 aabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padonul

N3mepenne yaenbHOou TENI0EMKOCTH.

Tema 3. Azpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHjeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTENbHAs BIJIAXHOCTh BO3ayxa. HacelieHHbld map. YjienbHass TeruioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHSI OT JaBJICHUS.

Tépnoe Teno. Kpucramnmyeckue u amop(ubie Tema. AHA30TPONHS CBOMCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHblE Marepuaiibl. [lmaBienue u
KpucTayum3anus. Y aenbHas Teriora miasienus. Cyonumarusi.

VYpaBHeHue TeroBoro OagaHca.

TexHUYecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
NICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IMOIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHUCJIE HAHOMAaTepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObI M3MepeHs BIAKHOCTH.

HaGnronenue HarpeBanus 1 MaBJIeHUsI KPUCTAUIMYECKOTO BEIECTBA.

JlemoHCcTpauus KpucTaioB.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomul

N3mepeHne OTHOCUTENIbHOM BIaKHOCTH BO3/1yXa.

Pasznen 4. JaekrpoanHamMuka
Tema 1. dnekmpocmamuka
DneKTpu3anus Tei. DIEKTPUIECKNN 3aps. [Ba BUa dJIEKTPUUECKUX 3apsIIOB.
[IpoBOAHUKHM,  JUANEKTPUKH U  MOJYNPOBOJHUKU. 3aKOH  COXPAaHECHUS
AIIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli SJIeKTpUUECKUNA 3apsi.
Onektpuueckoe mone. Hanpspk€HHOCTh  dnektpuueckoro moisd.  [IpuHnun



CYNEPIIO3ULHMN BJIEKTPUUYECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TTOJISL.

PaGota cun anekrpoctatudeckoro mods. [lorennuan. PazHOCTh MOTEHIIMATIOB.
[IpoBOAHUKHN W [HUBJEKTPUKHA B BJEKTPOCTaTUYECKOM Tose. [ludnexkrpuueckas
MPOHULIAEMOCTb.

OnekTpoéMrocTh. KonaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATOPA.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KONMUPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3anmopenicTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TI0JIE 3aPSAKEHHBIX TEI.

[IpoBOJIHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOW NPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOTO TOKA.
Nctounuku Toka. Cuina toka. [1I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 711 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE COMPOTUBICHUE BEILECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTO#) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas " MIPUMECHAS MPOBOJIUMOCTH
noJiynpoBoiHUKOB. CBoiicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] JUCCOLUAIMA. DIEKTPOJIN3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Liazma.

TexHuuecKkue yCTpOHCTBAa M NPAKTUYECKOE IPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTebHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TIOTIEPEYHOr0 CEUYEHUs U MaTepuana.

CMeliaHHOE COeTMHEHNE MTPOBOIHUKOB.

[Ipsamoe wu3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOr0 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOJIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yueHnue cMenaHHOro COEIMHEHUs PE3UCTOPOB.

W3MmepeHne 3JIEeKTPOABUKYILEH CHIIbI UCTOYHUKA TOKAa M €r0 BHYTPEHHETO
COMPOTHUBJICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

Nzyuenue kypca ¢gusuku 0a3oBoro yposHs B 10 kjacce ocyIIECTBIISETCS C
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBsI3ed C KypcamMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nowsimus, CBSI3aHHBIE C M3yYEHHEM METOJO0B HAay4YHOTO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (hakT, runoresa, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIMIOJEHUE, SKCIEPUMEHT, MOJIETUPOBAHNUE, MOIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHUEe CUCTEMBbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonoeus: MexaHu4ecKkoe IBUKEHHUE B )KMBOW mpupoje, Auddysusi, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUAbI TEIUIONEPEIayu, TEMIOBOE PAaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ia3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JMCCOLMALNSA,
rajbBaHUKAa.

I'eoepagpus: BAaXXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHHWE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE), JBUraTelb BHYTPEHHEIO
CropaHusi, napoBasi TypOrHa, OBITOBOM XOJOJAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YECHHs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJIOIUH, 3JIEKTPOCTaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWUHBIH IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

IlocTosiHHBIE MarHUThI. B3anMoaencTBre NOCTOAHHBIX MAarHUTOB. MarHuTHoOe
nosne. Bexrop MarauTHOM MHAYKIMU. [IpyHIMN Cyneprio3suiini MarHUTHBIX MOJIEH.
Jluann marouTHOM wWMHAyKIMW. KapThHa nWMHAW MAarHUTHOW WMHAYKIUW TOJIS
ITIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpoBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ Monyib U HanpaBJcHUE. [[BHKEHNE 3apsKEHHONW YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabora cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOJABWXKYINAs CWIa HWHAYKIMM. 3aKOH 3JIEKTPOMAarHWTHOU
nHaykunu dapazes.

BuxpeBoe ayeKTpuYecKoe Moje. OJIEKTPOABMXKYLIAs CHJa WHIYKUWAN B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOMHIYKIIUH.

DHeprusi MarHUTHOT'O MOJISI KaTYIIKH C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MAarHuThl, JJIEKTPOMArHUTHI, JJIEKTPOIABUraTEllb, YCKOPUTEIH 3JIEMEHTAapPHBIX
YaCTHUL, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIvHUM MHIYKIMY MAarHATHOTO TTOJIS.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYIIEH CHIJIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHrne MarHuTHOrO 10JIs1 KaTyLIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGatenpnass  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUS.
["apmonmnyeckue konebanus. [lepuon, wacrora, amrummryga u ($asza koieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTH4eCKUA MASTHUK. YPaBHEHHE TAPMOHHYECKUX
koJnebanuii. [IpeBpaiiieHre HEPrUn MPU rapMOHUYECKUX KOJICOAHUSX.

KonebarenbHbiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHuTHBIMU KoJjiebanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOAaTETbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHUsX. BhIHYKIeHHbIE MEXaHUUYECKHE
KoJjiebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennsbiii TOK. CHUHYCOMJQIbHBIM TIEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
MCIIOJIB30BaHUs AJIEKTPOIHEPTIUHU B MOBCEHEBHOMN KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MAsSTHHK).



HaGnronenue 3atyxaromumx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmonenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
DJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeIbHOM COCAMHEHUU PE3UCTOpa, KATYIIKH
WHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChbl Irpy3a.

HccnenoBanre nepeMeHHOTO TOKa B LIEMH U3 MOCIEI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuueckue BOJHBI, yciaoBusi pacnpoctpanenusi. llepuoa. CkopocTb
pacrpocTpaHeHuss M JuiMHAa BoJHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HUuTtepdepenims u auppaxiys MEeXaHU4eCKUX BOJIH.

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

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnast opuentanus BektopoB E, B, V B anexrpomarautHol BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJSpU3aus, TUPpaKIus,
unTepdepeHius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3M€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBuAeHUsA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPY KaIOIIe Cpeibl.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE M MEAUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO6pa3oBaHue U PacpOCTPaHEHHE MONEPEYHBIX U ITPOAOJBbHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJH.

HaoGmonenne nuatephepeHunu 1 AU pakiiii MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenne cBSI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJIeOaHUH.



HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, ITPEITOMIICHHUE,
noJyispu3anus, tudpakius, HTepPepeHIms.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
oHOpoIHOM cpene. JIyd cBera. ToueUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. I[locTpoeHne n3o0paxkeHui B
IJIOCKOM 3€pKaJe.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl IMOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceeta. CinoxHbli coctaB Oenoro cseta. Lser.

Cobwuparomire 1 paccenBaronye TuH3bl. ToHKas TnH3a. DOKyCHOE pacCTOSIHHE
U ONTHYECKasi CHjIa TOHKOW JUH3HL. [locTpoeHune n3o0pakeHnii B COOMPAIOIINX U
paccenBaroIMX JuH3ax. @opMyia TOHKOM JIMH3bI. Y BETMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontmka. WuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeérka. YcIoBUE HaOIIOIEHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJEHUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckre yCTpoOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA armapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssmMonuHEHOE pacHpOCTPAHEHUE, OTPAXKEHHE U IIPEIOMIICHUE CBETa.
OnTuyeckue mprudOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanre cBOMCTB N300paXKEHUH B JTMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne naTepdepeHIny CBETa.

Hab6monenune nudpakium ceera.

HabGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOUIbIO TPU3MBI.

[Tomyuyenue cekTpa ¢ MOMOIIbIO JU(PPAKLIUOHHON PEIIETKH.

HaOnronenue nossipuszanuu CBETa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHne nokasaresis NperoMIIEHNs CTEKIIA.



HccnenoBanrie cBOMCTB M300paXKeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI cieliHAJIBbHONM TEOPUH OTHOCHTEJIbHOCTH
['paHuLIbl TPUMEHUMOCTH KJIacCUYecKOM MexaHukH. [locTynarsl cienuanbHON
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.
OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKpPAIlCHUE
JUTHHBI.
OHeprusi 1 UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. JHEPrus
MTOKOS.

Pa3nen 7. KBantoBas ¢pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBs3u sHEprun GOTOHA C €70 YACTOTOW. DHEPTUS
U UMITYJIbC (POTOHA.

OTtkpeiTue u ucciegoBanue goroddpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdekra. YpaBuenue DiHmTeitHa 11t poTodPdekra. «KpacHas rpaHunar
dboToaddexra.

Jaenenue ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUNK, CoTHEUHAst OaTapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHEIIHETO (poToaPdeKTa.

CBeTouon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nydenue u mnorjouieHue
(OTOHOB MpU MEPEexXo/ie aToMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroil. Bunel
crekTpoB. CHEKTp ypOBHEU SHEPrUU aToMa BOJIOPO/IaA.

BomnnoBsie cBoiicTBa yactul. Bomusl e bpoiis. KopnycKkynsipHO-BOJIHOBOM
JTyau3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

Hab6mronenune nuHeHYaThIX CIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie padonul

HaOnronenue inHeyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpPOCHUS snpa. OTKpbITHE
paaroakTuBHOCTH. OnBITH Pe3epdop/a 1o onpeneseHnio coctaBa paguoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BrusiHue
PaaMOaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykimonnas moxens sigpa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anbda-pacnaz. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
M3JIydyeHue. 3aKOH paJuo0aKTUBHOIO pacnaja.

OHeprusi CBSA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macc siapa.

S nepHble peakunu. JleneHrue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoOnemMbl U TEPCHIEKTHUBHI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE IO3UTPOHA.

Metobl HAOMIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3auMOieicTBUS. EqUHCTBO hu3ndeckoil KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Busnbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TurK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3zges 8. JieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Ortanbl pa3Buths actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKuMe 3BE3NBI, IUIAHETHI, UX BHUAMMOE
JBH>KCHUE.

CosnHeuHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mcrtounuk sHeprum ConHI@ U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CIEKTpalbHBIN KJIacc —
CBETHUMOCTB». 3BE3MBI TJIaBHOM IOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIaBHOW TMOCJIENOBATEIbHOCTH. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoMoIMK CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii Ilyte — nHama ['anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
lNanaktuke. Tunsl ramaktuk. Pagroranaktuku v kBazapbl. YEpHBIE IBIPHI B sipax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE U3IydYeHHE.

Macmrabnas ctpykrypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONIPENCTICHUS TTOJIOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usd CeBepHOro NoJymapus U ipKue 3BE3/1bl.

Hao6monenus B Teneckon JlyHbl, uradneT, Mieanoro I1yTu.

O0o01ar01Iee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUUYECKOH,
COIIMAJILHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HayYHOU KapTHHE MHpPA, poJib (U3HUUYECKOM TEOPUH B
dbopMHpOBaHUU MPECTABICHUHN O (HU3UIECKON KapTHHE MUPA, MECTO (DU3UIECKOI
KapTUHBI MHUpa B O0IIEeM psjJy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kimacce oCyIecTBIsieTCS C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, TumoTe3a, (punyeckas BeIUYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: penieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHH HAa OCH KOOPJHHAT, CIOKEHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, TMPU3HAKK MOAOOUS TPEYTOIHHUKOB,
OTIpeJICIICHHE TUIONIA/IN TIIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »>nekTpuyeckue SBJICHHS B JKUBOW MpPUPOJE, KoJieOaTelabHbIE
JIBUOKEHUS B KUBOM MPUPOAE, ONTUUYECKUE SIBIICHUSA B KMBOM NMPUPOAE, IEUCTBUE
paJnaly Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PEIIETKH, CTIEKTPATIbHBIN aHaN3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MIPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusa: nNVMHUM BJEKTpoIepenady, TIECHEPATOp NEPEMEHHOIO0 TOKa,
AJICKTPOJBUTATENIb, WHIYKIIMOHHAS II€Yb, pajap, pPaaUuONPUEMHHUK, TEIEBU30D,
anteHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsI OITHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpazoBaHus (0a30BBI YPOBEHB) JOJKHO OOCCIICUHUTHh JTOCTHIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOro npenmera «Dusukay T0KHbBL
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WLMENH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJECHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
ONBITA U OMbITA JEITEIBHOCTH B MPOLECCE PEaJn3allui OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEJIbHOW I€SITENIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiE€HA POCCUICKOTO OOIIECTRA;

OPUHATHE  TPAJUIMOHHBIX  OOIICUETIOBEYECKUX  TyMAHUCTHYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaxJaHCKOIrO
oO0IIeCTBa, y4aCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEILHON OpraHU3aIlnu;

YMEHUE B3aUMOJEHCTBOBATH C COUAIIBHBIMA UHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIIUSIMH U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaXkIaHCKOW UJEHTUYHOCTH, NAaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTHYEeCKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (pU3nIecKoil HayKe;

5) TpyA0BOT0 BOCIIUTAHUS:



MHTEpEC K pa3inuHbIM cdepam MpoPecCUOHATLHOU JEATeIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEPIIAaTh OCOZHAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMO0Opa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0rHYecKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh 3SKOJIOTMYECKOM KYJIBTYpPhl, OCO3HAHHUE TIJIO0ATBLHOIO
XapakTepa dKOJIOTHUECKUX MPpoO0jIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUIA B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUS e YCTOMUYMBOTO Pa3BUTHA YEJIOBEUECTBA,

paclIMpeHue ONbITa AECATEIIBHOCTA HKOJOTMYECKOM HAIMpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (DU3UKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs GU3UIECKON HAYKHU;

OCO3HAHUE LEHHOCTM HAy4YHOU JEATEIBbHOCTH, TOTOBHOCTH B IIPOILECCE
U3y4deHUs1 GU3HKHU OCYIIECTBIISTH MPOSKTHYIO U UCCIIE0BATEIIbCKYIO IEITEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA
ba3oBrble 1oruyecKkue 1efcTBUA:
CaMOCTOATENBHO  (OPMYJIMPOBATH W aKTyalM3upoBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JEATEIIbHOCTH, 3aaBaTh [apamMeTpbl U KPUTEPUM HX
JOCTUKEHNUS,
BBIBISITh  3aKOHOMEPHOCTM M INPOTUBOPEYUS B  PACCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3pabarbiBaTh IUIaH pEIICHUs MPOOJEeMbl C YYETOM aHaIu3a UMEIOLIUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU NOCIIEICTBUM AEATEIBHOCTH;
KOOPJIMHUPOBATH U BBIIOJIHATH pa0OTy B YCIOBUAX PEaJIbHOI0, BAPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aWMO/ICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOJIeM.
Ba3oBble ucciaenoBaregabcKkue 1eMCTBUA:
BJIAJICTh HAy4YHOW TEPMHUHOJIOTHEM, KIIFOYEBBIMU IOHATHSAMU M METOJAMH
buznyecKoil HayKu;



BJIAJ€Th HABBIKAMU y4€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOM EATEIbHOCTH
B 00nacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOIro COJIep)KaHus, MPUMEHEHHUIO Pa3INYHbIX
METO/I0B [T03HAHMS;

BJIAJETh BHJIAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTAlliY, MPEoOpPa3OBaHUI0 U MPHUMEHEHHIO B Pa3jIMYHBIX YYeOHBIX
CUTYalLIMsIX, B TOM YKCJIE IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh [IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3Y €€ pellleHus, HaXOAUTh apTyMEHTHI JJIs I0Ka3aTelbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIE 3aJadyM B 00Opa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEJIEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 33a/1a4H, TOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IE€Th HaBBIKAMH IMOJy4eHUS MHGOpMalUU (PU3NYECKOTO CONEPKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENBHO OCYLIECTBJISATh MOWCK, aHAJIM3,
CHCTEMAaTH3alI0 ¥ WHTEPIPETalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
IIPEICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpTraHU3aIlMOHHBIX
3a/1a4 ¢ co0JII0IeHUEM TPeOOBaHU M SPrOHOMUKH, TEXHUKH O€30MIaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX W OITHYECKHX HOPM, HOPM HH(OPMAIMOHHOU
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3iUuHbIX (opMarax ¢
y4€TOM Ha3zHAYeHUsI UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BEIOMpAst ONTUMAIIbHYIO
bopMy IpeaCTaBIICHNS U BU3yaIU3alUu.

KoMMyHHKATHBHbIE YHHBePCAIbHbIE YUeOHbIE el cTBUS:
OCYIIECTBIISATH OOILIIEHNE HAa YPOKax (PU3UKH U BO BHE-YPOUHOH NESATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(PIUKTHBIX CHUTyallMii ¥ CMsr4aTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILIECTBA KOMAaHIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJI€HA KOJIJIEKTUBA,

IPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacnpenensiTe pojid ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KaXK/I0I0 yYaCTHUKA KOMAH bl B OOIIMIA
pPE3yNbTAT MO Pa3paboTaHHBIM KPUTEPHUSIM;

[peJiaraTb HOBBIE TNPOEKTHI, OLEHHMBATh WAEU C NO3UIMHA HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEJACHHUE B Pa3JIMYHBIX
CUTYALMSIX, IPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranu3amnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBLHYIO NEATEILHOCTh B 00IacTH
GU3NMKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3aJ1ay, TJIaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C YUETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OIICHKY HOBBIM CHUTYaIlHSIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIIICHHUC;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bU3HUKHY, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATECIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENLHON  pedJekcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBHUM M MBICTUTENBHBIX TPOIECCOB, WX PE3YyJIbTAaTOB U
OCHOBAHUI;

WCITIOJIB30BaTh MPUEMBI peIIeKCUH IS OLIGHKH CUTYyallid, BEIOOpa BEPHOTO
peIICHMS,;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHThI JPYTHUX TMPU aHaIM3€ pPe3yJbTaTOB
NeSTEIbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpotiecce qocTrkeHMs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MTPOTPAMMBI 110
buzuke IS YpPOBHS CpeIHEero ooOmero oOpa3oBaHUS Y OOydYarOIIUXCs
COBEPIIICHCTBYETCS OMOITMOHAILHBIN HWHTEJUICKT, TIPEAIOJIar afO A
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIONIETO CIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHH€, BUJICTh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOW IMOIIMOHAIBLHOU ChepHl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
YMOIIMOHAIBHBIM H3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCTexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE [EHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COYYBCTBHIO M COTICPEIKUBAHUIO;

COIIMAJIHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTb KOHPIHKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonity o0yuenus B 10 kiaacce npemMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (Pu3NKu B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3WUECKUX MOJIETEeH:
MaTepHalibHas TOYKa, MHEpIUaIbHasl cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
WJICATbHBIN a3, MOJIEJIM CTPOCHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsii IPU pelIeHnU PU3NUECKUX 3a/1ay;

pacno3HaBaTh (pU3MYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIEKTPOJUHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIUHENHOE IBUKEHUE,
cBOOO/IHOE TAJCHHUE TeJl, JBUKEHHE MO OKPYKHOCTH, MHEPLHs, B3aUMOJICHCTBUE
Ten, nuddys3usi, OPOYHOBCKOE JBUKEHUE, CTPOCHUE KHUIAKOCTEH M TBEPIBIX TEII,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKJIEHUHU), TEIUIOBOE PaBHOBECHE,
UClapeHue, KOHAEHcalus, IUIaBI€HHE, KPUCTAUIM3AlMs, KHUIEHHE, BIIAKHOCTh
BO3]lyXa, MOBBIIICHUE JIaBJIEHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXKJYy NapaMeTpaMH COCTOSIHUS ra3a B M30MPOLECCax, JJIEKTpU3aLus Ted,
B3aHMOJECHUCTBUE 3aPs/IOB;

OINKCHIBAaTh MEXAHWYECKOE IBUKEHHE, WCIOJIb3Yys (DU3MUECKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KHHETHYECKasl dHEeprus, NOTCHIMAIbHAS SHEPrusi, MeXaHu4ecKas
paboTa, MeXaHHYEeCKas MOIIHOCTb, MpPH OMNHCAHUM NPABHIBHO TPAKTOBATH
(Gu3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIBI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMMU;

ONKCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIE SIBICHMS,
UCHIONB3ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHWE Tra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi SHEPIrusi XaOTHUYECKOTO JBIKEHUS MOJICKYJI, CpEeIHEKBapaTUIHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSs BSHEprus, padbora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTessl; NpH ONUCAHUU
NpaBUWIbHO TPaKTOBaTh (U3MYECKUH CMBICT MCHOJB3YEMbBIX BEJIMYUH, HX
00O3HaUeHUs M EOUHUIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JIaHHYIO
(pU3MUYECKYIO BEIMYUHY C JPYTUMHU BEIMYNHAM;

ONKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONIBb3Ysl (PU3NYECKUE BEITUUYMHBL: AJIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE T0JI€, HANPSKEHHOCTD MOJISI, MOTEHIMAJ, Pa3HOCTh MOTEHIIUAJIOB;
OpU ONUCAHUM TPABWIBHO TPAKTOBATHh (PU3MUECKHM CMBICI HCIOJIb3YEMbIX
BEIMYMH, MX OOO3HAYEHUS M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (DU3UYECKYIO BETUUYUHY C APYTUMHU BEIMYMHAMY;

aHAIM3UPOBaTh (PU3UYECKHE IMPOLECCHl U SBJICHUSA, UCIONb3Ys (PU3HUECKUE
3aKOHBI M MPUHLHUIIBL: 3aKOH BceMUpHoOro tsarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXPAHEHUsI MEXAaHWYECKOW DSHEpPruM, 3aKOH COXPaHEHUS HMIIYJIbCa,
OPUHLKIT CYNEpPHO3UIUN CHUJI, MPUHIUI PABHONPABUS HHEPLUUAIBHBIX CHCTEM
0TCu€Ta, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIleCTBa, Tra30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIUM TEIUIOBOTO ABUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmnepaTypou, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIIEKTPUYECKOr0 3apsiia, 3akoH KylloHa, Opu 3TOM pas3inyaTh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCJIOBUS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIEC TPUHIIMIIBI JEHCTBHUS MAIIH, TPUOOPOB U TEXHUIECKIX
YCTPOMCTB; pa3ianyaTh YCIOBHS UX O€30MaCHOrO MCIOJIb30BAaHUS B IMOBCEIHEBHON
KU3HU;

BBINIOJIHATh JKCIIEPUMEHTHI 0 HCCIEIOBAaHUIO (DU3MYECKUX SBJICHUN U
MPOIIECCOB C HCIOIB30BAHWEM TPAMBIX W KOCBEHHBIX H3MEPEHHU, MPU ITOM
dbopmynupoBaTh MpodaeMy/3anady U TUIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY M3 NPEJI0KEHHOTO 000pyA0BaHUsl, MPOBOJAUTH OMBIT U POPMYJIHPOBATH
BBIBO/IbI;

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, IPU
TOM BBIOMpPAaTh ONTUMAJBHBIA CHOCOO M3MEPEHUsI M HUCIOJIb30BaTh M3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHUN, NMPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKCUpOBaTh PE3yNbTATHI MOJTYYECHHONU 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJIE
TabMIl U TPaQUKOB, A€JIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHUS;

coOJo1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCIEIOBAHUM B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIIEeIOBAaTeNIbCKOM U MPOEKTHOU
JESATENBLHOCTH C MCIOJIB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pyIOBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IIPUHIIUIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEINb, BBIACHATh (PU3HMUECKHE BETUYUHBI U (HOPMYIIHL,
HEOOXOouMble ISl €€ pellleHus, NMPOBOJAUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
MOJIYYEHHOTO 3HAYeHHS (PU3MUECKON BEIMYUHBI,

pelaTh KaueCTBEHHBIC 3a/1a4l: BHICTPAUBATh JIOTHYECKH HETPOTHBOPEUUBYIO
LEMOYKY pPACCYKIEHUN C OMOpOM Ha HM3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

MCIIOJIb30BATh MIPU PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(GOPMAIIMOHHbBIE
TEXHOJIOTHH JIsI TIOUCKA, CTPYKTYpUPOBAaHUSA, UHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONYJSIPHOM MH(GOpMAaIMKM, MOJIYYEHHONM W3 pPa3IMYHbIX
UCTOYHHKOB, KPUTUYECKU aHATU3UPOBATH MOIyIaeMyI0 HHPOPMAIIHIO;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, O0BSICHEHHE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOT UM,

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TOBCEAHEBHOM KU3HU JIJIS
oOecrieueHus: 0€30MaCHOCTH MpU OOpallEeHuH ¢ NpUdOpaMu U TEXHHUYECKUMU
yCTPOMCTBaMH, JUIsl COXPAHEHUsS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPY’KaIOIIIEH Cpejie;



paboTtaTh B TpyMNNe C BBINOJHEHUEM PA3JIMUHBIX COIUAIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHATHHO pACHPEACTATh OO0S3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOIJIEMBI.

K koniry o0yuenus B 11 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 0OYJAIOIITIXCSI YMCHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (Pu3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUM, B NPAKTUYECKOM AEATEIBbHOCTU JIFOJAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nYeCKOl KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JTyY CBETA, TOYECYHBIM UCTOYHHUK CBETA, SIACPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Siapa MpH PEHIeHUH (PU3NIECKUxX
3ajad4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUYECKAS] MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MarHUuTOB, JJICKTPOMArHUTHAsI WHAYKLMS, JEHUCTBME MAarHUTHOrO TMOJISI Ha
MPOBOJTHUK C TOKOM W JIBIKYIIMICS 3apsll, 3JIEKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPaXEHHUE, IPEIOMIICHHUE,
untepdepenius, audpakius W OOJApU3alMS  CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTod3¢ddeKT), CBeTOBOS AaBiIcHHE, BOSHUKHOBECHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBA BelIeCTBA (IIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpela) |

AJIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), MCTHONB3YsS (U3UYECKHUE BEIMYMHBI:
AIEKTPUYECKUM 3apsiji, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJABIDKYLIAsl Cuila, paboTa TOKa,
WHIYKIUS MarHUTHOrO IojsA, cwia Awmmepa, cuna JlopeHna, MHIyKTUBHOCTH
KATYIIKW, JHEPTUs DJIEKTPUYECKOTO M MATrHUTHOTO IIOJIEH, MEPUOJ M YacTOoTa
KoneOaHuil B KojebaTenTbHOM KOHTYype, 3aps] M cujla TOoKa B TIpolecce
TAPMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAsl CUJa JIMH3bIL, MPU OMHCAHUM MPABUIBHO TPAKTOBaTh (HU3UUECKUI
CMBIC]T HCIOJIb3YEMBIX BEJIWYMH, HMX OO0O3HAUEHHS M EAUHUIIbL, YKa3bIBaTh
(opMyJIbL, CBS3BIBAIOIINE TAHHYIO (PU3HYECKYIO BETMYMHY C APYTUMH BETUUHMHAMMU;

ONMCHIBATh H3YYEHHBIC KBAHTOBBIC SIBJICHHUSI W MPOLECCHI, HCHOJIb3Ys
bu3nUecKkrue BEIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETa, YHEPrUs U UMITYJIbC (POTOHA, EPUOJT MOTypacaia, SHEPTUs CBIA3U



aTOMHBIX SIJIEp, NPU ONUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
WCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JaHHYIO (U3WYECKYI0 BEJIWYMHY C JIPYTUMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUYECKON BETUUNHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCMONb3YS (PU3HUECKUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapAIIEILHOTO
COCMHEHUSI TPOBOJHUKOB, 3aKOH J[[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH MPSMOJUHEUMHOTO PacIHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHHA it GoTtodrddexra,
3aKOH COXPAHEHHUS] DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUUECKOTO 3apsAJia, 3aKOH COXPAHEHHs] MAcCOBOIO 4YMciia, MocTynatsl bopa,
3aKOH PAaJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3iinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBI, 00JIacTH)
PUMEHUMOCTH;

OMPENIEIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBAaTh H300paKEHHE, CO3/1aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCJIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPEHUN: MPU ITOM
dbopmynrpoBath NpodiaeMy/3aaady U TUIOTE3y YUeOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U (JOPMYITHPOBATH
BBIBOJIBL;

OCYUIECTBJISATh MPAMbIE M KOCBEHHBIE M3MEPEHUS] (PU3NYECKUX BEIUYMH, TIPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO0 M3MEPEHUSI W HCIMOJb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

WCCJIEI0BATh 3aBUCUMOCTH (DM3UYECKUX BEIIMUUH C UCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YJbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI U TpadUKOB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIEAOBaHNUS,

coOo1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCICIOBAHUM B
paMKax Yy4eOHOro SKCIEpUMEHTa, Yy4eOHO-HUCCIEOBATEIbCKON W MPOEKTHOM
JESATENHLHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1A0OPATOPHOTO
o00opyI0BaHUS;

pemaTth pacu€THble 3a7a4d C SBHO 3aJ]aHHOW (DU3UYECKOW MOJIEIbIO,
UCIIOJB3YSl (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/lauu
BBIOWpATh (PU3UYECKYIO MOJIENb, BBIACIITh (PU3NUECKHE BEIHMYUHBI U (HOPMYJIBI,
HEoOXoauMble NJisi €€ pelleHHs, TPOBOJUTh PACUEThl U OIEHUWBATH PEATBHOCTH
MOJIYYE€HHOT'0 3HaYeHUsI PU3NIECKON BEIUUUHBIL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUI C ONOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHE SIBICHNUS,

UCIIOJIb30BaTh IPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIMM U MPECTABICHUS
y4eOHOW W Hay4YHO-TIONMYJSIPHOW WH(GOpMAalWK, TONYYCHHOW W3 Pa3IUYHbIX
MCTOYHUKOB, KPUTUYECKH aHAIIM3UPOBATH MOJy4aeMyt0 HH(POpMaLHIO;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MAallUH, OPUOOPOB U TEXHUYECKHX
YCTPOICTB, pa3nuyaTh YCIOBUA UX 0€30MaCHOIO MCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOMN KU3HU 115
oOecrieyeHus: 0€30MAaCHOCTH MpU OOpalllEeHuH ¢ NpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsl COXPAHEHHUS 3J0POBbsl U COOJIIOJIEHHUS] HOPM 3KOJOTHYECKOIO
TOBEJICHUS B OKPYKAOIIEH Cpeie;

paboTaThb B TIpyNIE C BBINOJIHEHUEM pa3JIMYHBIX COLHMAIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PALUOHAIBHO PpacHpelneisaTb OO0sI3aHHOCTU U
IUIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYALMsX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbl B PEIIEHUE pacCMaTpUBaeMOi TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

KoJsun4yecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne i/m Kontpoabnubsie IIpakTuyeckue
NMpOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bub6mmorexa [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [{OK
21 Kunemaruia > https://m.edsoo0.ru/7f41bf72
bu6nuoreka [JOK
22 Huranuica ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bF72
Hroro no pasneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 OCHOBbI TEpMOAMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUSI BELIESCTBA. 5 bubmuoreka [IOK

®a3oBbIC Nepexoabl

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

Wroro no pazneny 24
Paznen 4. QJIEKTPOIUMHAMMUKA
bubmuoreka [JOK

4.1 DIEKTPOCTATHIA 10 https://m.edso00.ru/7f41bf72
4 [TocTostHHBIN SNEeKTpUYECKUil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3IMYHBIX Cpepax https://m.edsoo.ru/7f41bf72

Wroro no pazneny 22

PeszepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/m P Kontpoabubsie IIpakTnyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTHoO€ 1oJje. DIeKTpPOMarHuTHas 1 1 3 bubmmoreka [JOK
' UHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKHue U 3JIEKTPOMarHuTHbHIC 9 1 bubnnorexa [HOK
' KOJIeOaHUsI https://m.edso0.ru/7f41c97¢c
59 MexaHnudecKkre 1 3JIeKTPOMATrHUTHBIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bbub6mmorexa [JOK
23 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMAIBHONU TEOPUH 4 1 bubnmorexa [[OK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThI KBAaHTOBOW ONTHKHU 6 bubmmorexa [JOK

https://m.edsoo.ru/7f41c97c
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Bbu6morexa [JOK

4.2 Crpocke atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.3 ATOMHOE #1pO S https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

5.1 DJeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazpeny 7

Paznea 6. OBOBIIIAIOIIEE TIOBTOPEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [JOK
6.1 Obobmaioee nosToperHe 4 https://m.edso0.ru/7f41c97¢c
HWroro mo pazaeny 4
PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


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




HNOYPOYHOE INTAHUPOBAHHUE

OKPYKHOCTHU

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonrTpoabnubie IIpakTuueckue A op
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
dusuka — Hayka 0 IIPUPOJIE.
Hayunblie MCT(})]ILBI HOII:H;)HI/ISI 1 bubamorexa [OK
ya https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Pounb u mecTo ¢usuku B
($hopMHUPOBaHUH COBPEMEHHOM 1 bubnuoreka [IOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATEIHLHOCTH JIIOIeH
MexaHnueckoe IBIKECHHUE.
OTHOCHUTENHLHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
newxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
PaBHOMEpHOE IPSIMOJIMHENHOE 1 bubnnorexa [IOK
JBHIKCHHEC https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NIPSIMOIMHEHHOE 1 bu6nuoreka [IOK
JIBHOKCHUE https://m.edsoo.ru/ff0c372e
CBoOonHOe majeHue. Y CKopeHue bubnuorexa [JOK
1
C¢BOOOIHOTO MaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1Br>XeHUE.
. bu6mmoreka [{OK
JIBr>xeHHne MaTepuaibHON TOYKHU 110 1

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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IIpyuHIUIT OTHOCUTEIIBHOCTH

8 lNanmnes. HepuuanbHble CUCTEMBI bubmmorexa LIOK
' puu https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akoH HeroTOHA
Macca tena. Cuna. [lpunuun
9 CyInepno3uiuu cui. Bropoii 3akoH bubmmorexa [JOK
yrep H ) p . https://m.edsoo.ru/ffOc3be8
HeroTOHa 17151 MaTepuabHON TOYKH
Tperuii 3akon HeroToHa 11 bubnnorexa [JOK

10
MaTEpUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroteHus. Cuna

11 TspkecTH. [lepBas kocMudeckas bubmmorexa [JOK

P https://m.eds00.ru/ff0c3d00
CKOPOCTh

12 Cwiia ynpyroctu. 3akoH ['yka. Bec bubnmorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduuuent

13 TpeHus. Cuia COpOTUBIICHUS IPU bubnuorexa LIOK
JBMKCHUU TeJla B )KUIKOCTHU UIIN https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoe U BpamaTeabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO bubnunorexa [JOK
tena. MoMeHT cuiibl. [liieuo cusel. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHS TBEPIOTO TeIa
Nmnynbc maTepuaabHON TOYKH,

15 CHUCTEMBbI MaTepHUAIIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMIyIbca. PeakTHBHOE MBUKEHHE

16 PaGoTta 1 MOIIHOCTH CHIIBL. bubmuotexa [JOK

Kunetnueckas OHEPIrusa

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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17

18

MaTepHaabHOK ToukH. Teopema 00
U3MCHCHUH KUHETHYCCKOW SHEPTUH

[TorennuanbHas SHEPrUs.
[ToreHnmanbHast SHEPTHUs YIPYTO
ne(OPMHPOBAHHON NIPYKUHBIL.
[TorennmanbpHast SHEPTHS TeNa
BOJIM3M MOBEPXHOCTH 3eMIIU

[ToreHumnanbHbie U
HEeMoTeHIMalbHble cUiIbl. CBSI3b
paboThl HEMOTEHIIUATHHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOM IHEPTUr

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c478c

19

20

21

22

JlaboparopHas paboTa
«HMccnenoBanue cBsI3u pabOTHI CHITBI
C U3MEHEHNEM MEXaHUUECKOM
SHEPIruu Teja Ha IPUMEpe
PaCTSIKEHUSI PE3UHOBOIO KIYTa»

Konrponbnas padora no reme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpPAHEHUsI B MEXAHUKE

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHHE.

Muddysus

Xapaktep JBUKEHUS U
B3aWMO/ICHCTBHUS YaCTHUL BEILIECTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEN
U TBEPABIX TEII

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4dc2



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

23

24

25

Macca mounekyn. KonnuectBo
BemiecTBa. [locrosaunas ABoraapo
TennoBoe paBHOBecue. TemmepaTypa
u e€ uamepenue. lllkana remneparyp
enbcus

HNneanpuerii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHast TeMIiepaTypa Kak Mepa
CpeHel KHHETUYECKOM SHEPruun
JIBUKEHUS MOJICKYJI. Y paBHEHHE
MenneneeBa-Knaneiipona

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c511e

27

28

29

30

31

32

3akon JlanbToHa. I'a30BbIe 3aKOHBI

JlaGopaTopnas pabota
«MccnenoBanue 3aBUCUMOCTH
MEXJTy ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO ra3a

H3omporeccsl B naeanbHOM rase U
uX rpapuuecKoe MpeCTaBICHUE

BuyTpenHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
crocoOsl e€ n3menenus. Konnuectro
TEIUIOTHI U paboTa. BHyTpeHHsIs
JHEPrUs OJHOATOMHOIO UJI€aTbHOTO
rasa

Buasl Teronepenaun

YV nenpbHas TEI0EMKOCTh BEIIECTBA.
KonnuecTBO TENIOTHI Ipu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubnnoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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Terutonepenade. AauadbaTHeIid
nporiecc

[TepBblii 3aKOH TEPMOANHAMUKH U

bu6mmoreka [JOK

33
€ro IPUMEHEHUE K U30IpoueccaM https://m.edsoo.ru/ffOc5efc
HeobOpatumocTh mporeccoB B
34 npupoje. Bropoit 3akoH bubmorexa [TOK
Puposie. SIOp https://m.eds00.ru/ff0c6230
TEPMOJIMHAMHUKHU
35 [Mpunnun aevicteus u KI1J] bu6mmorexa [JOK
TETJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOJIOTHYECKUE TTPOOTIEMBI
TEIUIOAHEPTETHKHU
O06o0marmuii ypok
38 «MOJII:K J'II;IH Haz{,r:bmnxa OcHOBBI bubmmorexa [JOK
e ' https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMHUKI)Y
KonTponbnas pabota mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMHUKI
40 [TapooGpa3oBaHre U KOHICHCAITHS. bubnuoreka [IOK
Hcnapenue u Kurnenue https://m.edsoo.ru/ff0c63b6
AOconroTHasI 1 OTHOCHUTEIIbHAS
41 BIIQYKHOCTh BO3yxa. HackImeHHbIN bubmmorexa TOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnuueckue u
aMopdHbIe Tesa. AHU30TPOITHS
E) ¢ P bubmuoreka [JOK
42 CBOMCTB KpHUCTAILIOB. JKunkue

kpuctauibl. COBpeMEHHBIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0
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[InmaBneHue u KpucTaNIM3aLHUs.

43 V nenpHas TEIUIOTA IUIABIEHUS bubmnorexa [IOK
A ' https://m.eds00.ru/ff0c6708
CyOnumarust
bu6mmorexa [JOK
44 VYpaBHEHNE TEIUIOBOrO OajaHca
DABHEHHE TEILIOBOT f https://m.eds00.ru/ff0c6820
OnexTpuszanus Tea. DIEeKTPUIECKUil
45 3apsan. JIBa BUJa 2JIEKTPUUECKUX bubmmorexa [JOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOAHUKHN, TUDJIEKTPUKA U
46 H(l)on TIPOBOIHUKH 3aK§H bubmorexa [JOK
YHpOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AJIEKTPUIECKOTO 3apsiaa
B3aunmoneiictBue 3aps10B. 3aKOH
47 Kymnona. ToyeuHbIl 2JIEKTPHUECKUI bubmmorexa TIOK
Y ' p https://m.edsoo.ru/ffOc6ced
3aps
Harnpsx€HHOCTB 3JIEKTPHYECKOTO
48 noyst. [puHumn cynepno3uuuu bubnuoreka [IOK
ANEKTPUUYECKUX nTosiel. JInnum https://m.edsoo.ru/ff0c6df2
HANPSIKEHHOCTH
PaboTa cuit anekTpocTaTuuecKoro
49 moust. Ilorernman. PasHocTh bubnmorexa LOK
) THat. https://m.edsoo.ru/ff0c6f00
[IOTEHI[AAIOB
IIpOBOMHUKHY U JUDIEKTPUKA B
50 anpeK OCTaTHYECKOM nonIe buGnnorexa [IOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IPOHUIIAEMOCTh
b K
51 Onexktpoémkocth. KoHmencarop nommorexa 11O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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

52

53

54

55

56

DNIEKTPOEMKOCTD IIJIOCKOTO
KOHJICHCATOpa. DHEPrus
3apsDKEHHOTO KOHJIEHCcaTopa

JlaGopatopHas pabota "H3mepenue
ANEKTPOEMKOCTH KOHIEHCaTopa"

[TpuHIUI AECTBUS U TPUMEHEHNE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
armapara, CTpyHHOro IIpUHTEpa.
DJEKTpOCTaTUYECKAs 3aIUTA.
3azemileHHE IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TO0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Comnportusnenue. 3akon Oma Jist
yJacTKa Ienu

[TocnenoBarenbHOE, MapasIeaIbHOE,
CMEIIaHHOE COCTUHCHHE
poBoAHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMeIIaHHOTo
COCIMHEHUS PE3UCTOPOBY

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c72c0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB 3NIEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

bubmnoreka IIOK
https://m.edsoo.ru/ff0c7838

58

59

3akon Oma a1 MOTHOM (3aMKHYTOM)
anektpuueckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS

BHCKTpOHHaH IMPOBOAUMOCTD
TBépI[BIX METaJIOB. 3aBHCUMOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

60

61

62

63

64

65

66

67

CONPOTHUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DJEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYUYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAs
Y TIPUMECHAs TPOBOIUMOCTb.
CaoiicTBa p—N-nepexoja.
[TomynmpoBOTHUKOBBIE TPUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpax U
pacriaBax 3JeKTPOIUTOB.
DNEeKTPOIIUTUYECKAS TUCCOLUALINS.
DneKTpoan3

DIIeKTPUYECKHUM TOK B Ta3ax.
CaMOCTOSTENBHBIN U
HECaMOCTOSITEJIbHBIN pa3psil.
Momnuus. [Inazma

DnexTpuueckue mprudopsl U
YCTPOMCTBA U UX MPAKTUUECKOE
npuMeHeHne. [IpaBuia TeXHUKH
Oe3omacHoCTH

O6o0maromuii ypok
«ONEeKTPOIUHAMUKA»
Konrponbnas pabora no reme
«Inekrpocraruka. [locTossHHBIN
ANEKTpUUeCcKuid TOK. Toku B
Pa3IUYHBIX Cpelax»

Pe3epBHblii ypok. KoHTponbHas
pabota o Teme "DneKTpoanHaAMHKA"

bubmnoreka IIOK
https://m.edsoo.ru/ff0c84ae

bubmnoreka IIOK
https://m.edsoo.ru/ff0c82ba

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubnnoreka [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
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

Pezepsuslii ypok. O600maronmii bubnuorexa [IOK

ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68

68 3 3


https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Tema ypoka

IlocTossTHHBIC MAarHUTEL K UX

B3auMoOeicTBHE. MarHuTHOE II0JIE.

BexTop MarHuTHON UHAYKIUH.
JIvHMM MarHUTHOM MHIYKIUU

MarnuTHO€ 1M0JIe IPOBOHUKA C
TokoM. OTBIT Dpcrena.
BzanmoaeiicTBre MPOBOAHUKOB C
TOKOM

JlabopaTtopHas paborta «3y4ueHue
MarauMTHOI'O ITOJIA KaTyIIKH C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS HA

MPOBOJHUK C TOKOM. Cuia AMrmepa.

JlabopaTopHas pabota
«Hccnenosanne nerucTBUA
MMOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JleficTBMe MarHuTHOTO IOJIS Ha
JBUKYILLYIOCS 3apsKEHHYIO
yactuity. Cwia Jlopenma. Pabota
cunsbl JIopeHua

ONEeKTpOMarHuTHAs UHAYKIHS.
[ToToK BEKTOpa MarHUTHOM

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

Jara
IIpakTHyeckue
U3y4YeHus
padoThI
1
1

JJIeKTPOHHbBIE
uugposeie
o0pa3oBaTte/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9778

bubmmoreka [{OK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4



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

unaykuud. DJ1C uaykiuu. 3akoH
3JICKTPOMArHUTHON UHAYKITUH
®dapanes

JlaGopartopHas paboTa
«HUccnenosanue sBiaeHUs
ANEKTPOMATHUTHOW WHIYKIIHI)

NunykTtuBHOCTS. SIBIEHUE
camounaykiuu. IC
CaMOMHAYKIMU. DHEPTHst
MAarHUTHOTO TOJI KaTYIIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

TexHuueckue ycTpoiucTsa u ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE MArHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 11€Yb

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

Oo6o06maromuit ypok «MarautHoe
1oJie. JIEeKTpOMarHuTHas
WHTYKIIUS

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

11

12

KonrtponbHas padora no Teme
«MarHuTHoe noue.
DneKTpOMarHuTHasE MHAYKLHS»

CB00O/THBIC MEXaHUYECKUE
KosieOanus. ['apMoHUUecKue
KoneOaHus. YpaBHEHHE
TapMOHHYECKHUX KOJICOaHHH.
[IpeBpamenue 3Heprun

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



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

13

14

15

JlabopartopHas pabota
«HccnenoBanue 3aBUCHMOCTH
Neproia MajibIx KojieOaHui rpy3a Ha
HUTHU OT JUTHHBI HUTH U MAaCChI
rpy3a»

KonebarenbHbIN KOHTYD.
CB0oOOAHBIC PIEKTPOMATHUTHBIE
KOJIEOaHUs B UAeaIbHOM
K0J1e0aTeIIbHOM KOHTYpE. AHAIOTHS
MEX Ty MEXaHUYCCKUMH H
ANEKTPOMATrHUTHBIMU KOJeOaHUSIMU

®opmyna ToMmcona. 3akoH
COXPAHEHUS PHEPTUH B UJI€ATBHOM
KoJ1e0aTeIbHOM KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

but6mmoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

17

18

19

[IpencraBnenue o 3aTyxarmux
KoJieOaHusX. BeIHYXIeHHBIE
MeXaHHYECKHUE KOJIeOaHus.
Pe3onanc. BeinyxneHubie
AJIEKTPOMArHUTHBIE KOJeOaHMsI

IIepeMeHHBIH TOK.
CunyconaaJibHbII IEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYTHOE U JIEUCTBYIOIIIEE
3HAYEHHUE CUJIBI TOKA U HAIPSHKEHUS
Tpancdopmarop. [IponsBoacTso,
nepenaya u norpediieHne
3JIEKTPUYECKON SHEPTUU

Y CTpOoHUCTBO 1 MPAaKTHYECKOE
IIPUMEHEHHNE AIEKTPUUYECKOTIO

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKa, F€HEpaTopa ePEMEHHOT0
TOKa, JINHUH dJIeKTponepeaady

DKOJIOTHYECKHE PHUCKH IIpU
MIPOU3BOACTBEC JJICKTPOSHCPIUH.

20 KynwsTypa ucnonszoBanus
3JIEKTPOIHEPIUH B TOBCEAHEBHOM
KU3HU
MexaHnudeckue BOJIHBI, YCIOBUS

acripoctpanenus. [lepuon.
21 I():KOPPOCTBppaCHpOCTpaieHI/ISI u bubmmorexa TIOK
https://m.edsoo.ru/ff0cca54

JuiiHA BOJIHBL. [lonepeunsie n
MIPOJIOJILHBIE BOJIHBI

99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnmnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX

23 cBolcTBa U ckopocTh. [1kana bubmorexa [JOK

https://m.edsoo.ru/ffOccfeQ

ANEKTPOMArHUTHBIX BOJH
[IpuHIMIIBI paUOCBsI3U U

24 TeneBusieHus. Pa3sutue cpeacTs
cBs3u. Pagmomnoxarus

o5 KonTponbhas padota «Konebanus u bub6muoreka [IOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHue

26 CBETa B OJJHOPOJHOM Cpee. bu6mmoreka [JOK

ToueuHslil UICTOYHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350



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

27

28

29

30

31

32

33

34

35

36

OTtpaxkeHue cBeTa. 3aKOHbI
otpaxeHus cBeta. [locrpoenne
M300paxKeHM B IJIOCKOM 3epKajie

IIpenomiienue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHblli yro MoaHoro
BHYTPEHHET0 OTPaKEHUS

JIaGoparophas pabota «M3mepenue
noKasateJsi IPeIOMIICHUS CTEKJIa

JIunsel. [Toctpoenue nzodpaxeHuit
B JiuH3e. PopMysa TOHKOM JIMH3BIL.
VYBenuueHue TUH3EI

JlabopaTopHas pabota
«HccnenoBanue CBOMCTB
M300paXeHHI B TUH3AX)

Hucnepcus cseta. ClI0KHBIN cocTaB
6enoro csera. L{Bet. JIJaboparopHas
pabora «Habmroaenue aucnepcun
CBETa»

Wutepdepennus cera. Audpaxims
cBeta. /ludppaxknuonnas pemeéTka
IlonepeyHOCTh CBETOBBIX BOJIH.
[Nonspuzanus ceera

Onrtuyeckue MpuOOPhI U YCTPOUCTBA
U yCJIOBHSI UX 0€3011aCHOTO
IIPUMEHEHUS

I'panuIIBI MPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.

bu6nunoreka [JOK
https://m.edsoo.ru/ffOcd4e0

bubnuoreka [JOK
https://m.edsoo.ru/ffOcd7f6

but6mmoreka [{OK
https://m.edsoo.ru/ffOcd67a

but6mmoreka [{IOK
https://m.edsoo.ru/ffOcddle

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

43

44

ITocTynatel cienuanbHOU TEOPUU
OTHOCUTEIILHOCTH

OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHHU U COKpAIICHUE JJIUHBI
DHeprus ¥ UMITYJIbC
pensTUBUCTCKOM yacTuubl. CBs3b
MacChl C SHEPrUEH U UMITYJIbCOM.
DHeprus NoKos

KonTponbhas pabora «OnTuka.
OCHOBBI cIelIMAIBHON TEOPHUH
OTHOCUTEITLHOCTHUY

®otonsl. ®opmyna [1nanka.
DHeprus U UMNyJIbC GOoTOHA
OTKpbITHE U HCCIIEI0BAHUE
dotorddexra. OnbiTer A. T
CroneroBa

3akonsl poTtodddexra. YpaBHeHHE

OiHIuTeHa A5 poToaddekra.

«Kpachnas rpanuna» porosrddexra

Hasnenue ceera. OnwiTh [1. H.
JleOeneBa. XMMHUUECKOE AEICTBHE
CBeTa

TexHuueckue ycTpoicTBa u
MIPaKTHIECKOe IPUMEHEHHE:!
dhoTosneMeHT, GOTOIATIHK,
CoNTHE4Has OaTapesi, CBETOUO/T

but6mmoreka [{JOK
https://m.edsoo.ru/ffOcfa42

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf6f0

bubnnoreka [JOK
https://m.edsoo.ru/ffOcfel6

bubmuoreka [JOK
https://m.edsoo.ru/ffOcffc4

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d015e

but6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

45

46

47

48

49

50

51

52

53

Pertennie 3amad mo remMe « DI1€MEHTEI
KBAaHTOBOU ONTHKW

Monenb atoma Tomcona. OmBITEI
Pesepdopna o paccesauro o-
yactull. [L1anetapHas MoJieab atoMa

IToctynater bopa

Wzny4yenue u noriorieHue GoToHOB
IIPY NIEPEXOJI€ ATOMA C OJTHOTO
YPOBHsI DHEprUH Ha Apyrou. Bubl
CIIEKTPOB

BounHoBbI€ cBOMCTBA yacTull. BoaHbI
ne bpoins. KopnyckynsipHo-
BOJIHOBOM nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE

OTKpBITHE PaANOAKTUBHOCTH.
OmnbiThl Pesepdopraa mo
OIIPEIEICHUIO COCTaBa
PAaAOAKTUBHOI'O U3TYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nyudeHus. Bnusaue
PaMOaKTUBHOCTH Ha )KHBBIC
OpPTraHU3MBI

OTkpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usinydenue

DHeprusi CBSI3u HyKJIOHOB B sijIpe.
S nepubie peakuuu. SnepHbii

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d091a

but6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

but6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0d0fd2

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d1162

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



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

54

55

peaktop. [Ipobiemsbl, EPCIIEKTHBHI,
IKOJIOTMYECKUE ACTICKThI SACPHOM
JSHEPTETUKHU

OnemeHTapHble YacTUlbl. OTKpBITHE
MO3UTpoHa. MeTOo bl HAOTIOACHUS U
pEerucTpanuu 3IeMEHTAPHBIX
yactull. Kpyrisiii cron
«DyHIaMEHTAJIbHbBIC
B3aUMOIeNCTBUS. ENMHCTBO
(bu3nyecKoil KapTUHBI MUPaY

Bup 3Bé3nnoro neda. Co3sesnusi,
SIpKUE 3BE3/1bI, IIAHETHI, KX
BuauMoe ABmkeHne. CoaHeuHas
cucreMa

bubnunoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

Comnare. ConHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHua 1 3BE311

57

58

59

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIe1I0BaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3B€31. COBpeMEHHbBIE
MIPEJICTAaBICHUS O IPOUCXOXKICHUH U
sBomoniu CoJHIA U 3BE31

Mnuneunsiii [lyte — Hama
I'anaxTtuka. [looxeHne u ABHKCHHE
Counnna B ['anakTuke. 'anakTukuy.
UEpHble ABIPHI B SAPAX TATAKTHK

Bcenennas. Pazoeranue rajiakTuk.
Teopus bonpmioro B3peIBa.



https://m.edsoo.ru/ff0d0e38

60

61

PennkroBoe usnydeHue.
MeraranakTuka

Hepemennsie mpoGiembl
aCTPOHOMUU

KontponbHas paboTa «DJIeMEHTHI
aCTPOHOMUU U aCTPOPHUIUKI»

62

Ob6o06maromuit ypok. Pois pusuxu
1 aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTUYECKOH, COITMaIbHON U
ATUYECKOH cdepax MesaTeTbHOCTH
YeloBeKa

63

64

65

O6o06maromuii ypok. Ponbs u mecto
(U3HUKHN U aCTPOHOMUH B
COBPEMEHHOMN HAyYHOU KapTHUHE
Mupa

Oo6o6maromuii ypok. Poib
¢uznyeckoil Teopun B
(bopMHpOBaHUHU MPEACTABIECHUHN O
¢u3nyeckoil kKapTuHe MUpa

Ob6o06maromuit ypok. Mecto
(bu3MUeCKOi KapTUHBI MUPA B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEICTABICHUIN O IPUPOJIC

66

PesepBHbIi ypoK. MarautHoe mnoie.
DneKTpOMarHuTHas MHAYKLINS



PesepBubiil ypok. OnTuka. OCHOBBI

67 CrieIuaIbHON TEOpUHr 1
OTHOCUTEIBHOCTHA
Pesepurlii ypok. KBantosasa pusuka.
68 BHGI\IZCHTH};I():T OHOMUHU U ? 1 Bubmorexa ITOK
p https://m.edsoo.ru/ff0d1784
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 08 4 !


https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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