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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm denepaibHOl pabodeil mporpaMMbl BOCIUTaHUS U
KOHIICTIIIUU TIpernojiaBanusi yueOHoro mpeamera «Pusmka» B 00pa3zoBaTeIbHBIX
OpraHU3aUAX Poccuiickon Odenepaunu, PEeATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIE 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-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusam OI'OC COO k maaHupyemMbiM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJbTaTaM O0y4eHHs, a TaKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3alliid MEXIPEIMETHbIX CBsA3€ll (U3UKU C
€CTECTBEHHO-HAYYHBIMU yUE€OHBIMU IIpeIMeTaMu. B Heil onpenenstorcss OCHOBHBIE
eI u3ydeHus: GU3UKU Ha YPOBHE CPEHEro o0Iero oopa3zoBaHus, MIaHUPYEMbIe
pe3yibTaThl  OCBOEHHUSI Kypca (U3MKHM: JIMYHOCTHBIE, MeETalpeaMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[IporpamMma 1o pu3HKe BKIIOYACT:

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

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogam oOy4eHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KauyecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHU 00 OKpyskarorem mupe. [IIKoapHBIN Kypc GU3NKU — CHCTEMOOOpa3yOni
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHUM  OmpeneNsieT XapakTep H  pa3BHUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUH B c(hepe SHEPreTUKHU, TPAaHCIIOPTA, OCBOSHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MATEPHAIOB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(U3MKK BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydJarormuxcsi, B (HOpMUpPOBaHHE YMEHUN TPUMEHSATH HAYYHBIA METO]I
MO3HAHUS TIPU BHITIOJTHEHUU UMH YUEOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca Gpu3uku 115t ypOBHS CPETHETO 00IIET0 00pa30BaHMs MOJI0KEH
PSI UAEH, KOTOPbIe MOKHO pacCMaTpUBATh KaK MPUHIIUITBI €r0 MTOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KITACCHUECKOM, TAK K COBPEMEHHOMN (PU3UKH.



Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepualnl Kypca (pU3MKH
00beIMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBiseTcs
(dbopMuUpOBaHUE MPEICTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanus TpeanosiaraeT HCIOIb30BaHUE
IYMaHUTAPHOTO NOTEHIMAIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(bU3HKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMH MPOOIeMaMH.

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

Hoes sxonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUS, MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJiieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCYXIeHUS
po0JIeM pallMOHAIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMHU Kypca (DU3MKH Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBJISIOTCS (U3HUecKue Teopur ((PopMUpPOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUU, Poiu (GyHAAMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJICTABICHUAX O IPUPO/IE, TPAaHUL[AX TIPUMEHUMOCTHU
TEOPU, SISl OTIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUH U MPOIECCOB).

CHCTEeMHO-AESITENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcsl Mpexie
BCEro 3a CUET OpraHu3alUHd SKCHEPUMEHTAIBbHON AESITEIbHOCTH O0yYarolmUXCs.
Ji1st 6a30BOT0O YPOBHA Kypca (PU3UKHU — 3TO UCTIOJIb30BaHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaA0OPAaTOPHBIX padOT, KOTOPHIE B MpOrpaMMe
no (usuke OObEIMHEHBI B OOIIMI CHUCOK YUYEHHYECKHUX MPAKTUUYECKUX padoT.
Briienenne B yKa3aHHOM TMepedHe J1a0OpaTOPHBIX padoT, MPOBOAMUMBIX IS
KOHTPOJIS U OLIEHKH, OCYLIECTBIIAECTCS YYaCTHHUKAMHU 00pa30BaTeIbHOTO IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUSI W OCHalIeHus kaOuHera (usuku. Ilpu
3TOM oOecreurBaeTcsi OBJaJeHUE OOYYalolUMUCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, HCCIEJOBaHUS 3aBUCHUMOCTEW (PU3MYECKUX BEIUYUH U
MIOCTAaHOBKY OIIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yEIS€TCs PeIIEHUI0 paCYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBJISIOTCA 3a/1a4M C SIBHO 33JaHHOMN
bu3nuecKkoil MOJENbl0, TO3BOJSIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHBI MU
3aKOHOMEPHOCTH KaK M3 OJHOrO pasziena Kypca, TaKk U HUHTETpUpPYs 3HAHUA U3
pa3HbIX pa3zenoB. /[ KayecTBEHHBIX 3a/1ad NPHOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM W MPOIECCOB B OKpY’Karolei
KU3HU, TpeOyrone BbIOOpa (U3MUECKOW MOJAENU JIsi CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootserctBuu ¢ TpedoBanussMu @I'OC COO k maTepHalIbHO-TEXHUYECKOMY
oOecrieueHuI0 yueOHOro mpoiiecca 0a30BbI yPOBEHb Kypca (DM3MKHA HAa YPOBHE
cpenHero oOmiero oOpa3oBaHUS JOJKEH H3y4YaThCSd B YCIOBUSX MPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 Iukia. B kabuHeTe (U3MKH JOJDKHO OBITH HEOOXOJIUMOE
nabopatopHoe 00OpyAOBaHUE [Jisi BBIMNOJHEHMS YKAa3aHHBIX B Mporpamme Mo
(dU3MKEe YUEHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHCTpanmoHHOE  000pyaoBaHue (OPMHUPYETCSI B COOTBETCTBHUH C
OPUHIIUIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTH M OOECIEeYMBAET IOCTAHOBKY
NEPEUUCIEHHbIX B MporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUWA s
WCCJICIOBAHMSI  M3YYaeMbIX SBICHUW MW  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMECHCHUH.

JlabopaTopHoe 00OpynOBaHME MJIS YUYEHUUYECKHX TPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUICKTa Ha JBYX OOydYamMXcs. TeMaTHYeCKHE KOMIIICKTHI
1a00paTopHOTO O0OPYAOBaHUSI 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 M CTpEeMJICHHUS OOY4YaAIOIIMXCA K HAyYHOMY
W3YUYEHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIICKTYalbHBIX W TBOPYECKUX
COCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
UCCJIeI0BATEIHCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PECHUS KaK pe3yiIbTaTa U3YUEHUS OCHOB
CTpOEHUs MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

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

e (opmMupoBaHue TpenCTaBICHUNA O pONHM (PU3UKHU IS Pa3BUTHI JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHrne STUX 1ene oOecreynBaeTCsl pelIeHHeM CIeAYIONINX 3a1ad B

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

e MpuOOpETEeHNEe CUCTEMbI 3HAaHUH 00 00X HU3HUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHUKY, MOJEKYJISIpHYI0 (U3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HMKY H DJIEMEHTHI aCTPO(PU3UKH;

e (QopMupoBaHME yMEHHI TIPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
oOBbsicHeHUS (PU3MYECKUX SBICHUNW B TMPUPOAEC U IS TPUHATUA
NPAKTUYECKUX PELICHU B MOBCEHEBHOM KU3HU;



e OCBOCHHE CIIOCOOOB PEIICHUS PA3IUYHBIX 3aJa4 C SBHO 3aJaHHOMN
bu3nYecKol MOCNBI0, 3aJad, TMOAPa3yMEBAIOIINX CaMOCTOSATEIHLHOE
co3JlaHue (PU3HIECKON MOJICIH, aJICKBATHOM YCIIOBUSIM 33J1auH;

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

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

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

Ha w3ydenne ¢usuku (6a30BBII ypOBEHb) HAa YPOBHE CPEAHETO OOIIETO
oOpa3oBanus orBoautcsa 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B He/IeN0), B
11 xiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme Mo (QU3MKE IMepeyeHb Ja0opaTOpPHBIX M
MPAKTUYECKUX pPalbOT SABISETCS PEKOMEHIIOBAHHBIM, YYHUTENb JElIacT BBIOOP
MpoBeNeHUsT JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJIbHBIX
O0COOCHHOCTEM 00yJarOIIUXCS.



COAEPKXAHME OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

@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 TEOPUH. ['paHUIBI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBHS.

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

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOEKIUHU HA OCHU CUCTEMbl KOOPJIMUHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MpPsSIMOJIMHEWHOe IBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHUs
MaTepUasbHOW TOYKHU OT BPEMEHH.

CBoOomHoe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonnHeitHoe IBMKEHUE. [[BHKEHNE MaTEPUATIBHON TOUKHU MO0 OKPY>KHOCTH
C MOCTOSIHHOM 1O MOJYJIF0 CKOPOCTHIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs CKOPOCTh.
[lepuon u yactora obpatieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIUIOMETD,
JBU>KEHUE CHAPSIOB, IIETIHbIC U PEMEHHBIE MTepeayun.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOTO IMOJ YIjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEJbIO ONpPEEIECHNUsS] MTHOBEHHOM
CKOPOCTH.

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

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

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

Macca tena. Cuina. [lpuniun cynepno3uiiuu cui. Bropoii 3akon HeroToHa 11
MaTepUaIbHOU TOUKU. TpeTtuit 3akoH HproTOHA 111 MaTeprUanbHbIX TOUEK.

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

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKONIBKEeHUS U cuiia TpeHus nokosd. Koadduiuent tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B KUJKOCTH WJIU rase.

[ToctynaTtenbHoe 1 BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUS TBEPIIOTO TENA.

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U MAICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopManuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnysbc CHIIBI U U3MEHEHHME HMITYJIbCA TeNd. 3aKOH COXPAHEHUS HMILYJIbCA.
PeaktuBHOE NBUKEHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOW SHEPTUMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nehopMUpPOBaHHON NPy KUHBL. [ToTeHITManbHAs SHEPTHsl Tea BOJIN3H MOBEPXHOCTU
3eMJIu.

[ToreHuuanbHple WM HENOTCHUUAIbHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C K3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Te. 3aKOH
COXPAHEHHUSI 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.

[lepexon mMOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

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

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KUHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Juddysus. Xapakrep IBUKEHHS U
B3aHMOJICMCTBUSL YaCTUI] BelIeCTBA. MoJenu CTpPOEHUs Ta3o0B, KUJIKOCTEU H
TBEPJBIX TSI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  upeanpHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpeOHEW KUHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkarma
temneparyp KensBuna. ['a30Bbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lanmprona. M30omponeccsl B UACATLHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHrHE HW30MPOLECCOB: HM30TEPMa, H30XO0pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JIUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/1a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHnamuueckass cucrema. BHYTpEHHsASI 3HEPrusi TEPMOJIUHAMHUYECKOU
CUCTEMBI U c1oco0bl e€ n3meHeHus. KonnuecTBo TemoTsl U pabora. BHyTpeHHs s
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 TEPMOJMHAMHUKH K u3ompoiieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHus HSHEPruM B TEIUIOBBIX MamnHax. KoapduiueHt mone3Horo
nevctBug TemoBol mamwuHbl. [ukn KapHo u ero koadduIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIeMbl TEIIIOIHEPTETUKH.



TexHUuecKrue yCTpoWcTBA U NPAKTUYECKOE MPUMEHEHHME: JIBUraTelb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEH 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 (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

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

Monenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padonul

N3mepenne yaenbHOou TEMI0EMKOCTH.

Tema 3. Azpecamnuie cocmonanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHjeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTENbHAs BIJIAXHOCTh BO3ayxa. HacelieHHbld map. YjienbHass TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUSI OT AABJICHHUSL.

Tépnoe Teno. Kpucrammmyueckue n amopdHbie Tena. AHU30TPOMHS CBONCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHblE Marepuaiibl. [lmaBienue u
KpucTayum3anus. Y aenbHas Teriora miasienus. Cyonumarusi.

VYpaBHeHue TeroBoro OagaHca.

TexHuueckue yCTpOHMCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYYEHUS COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHUCJIE HAHOMAaTepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObI M3MepeHs BIAKHOCTH.

HabGnronenue HarpeBanus U MaBJIeHUs] KPUCTAUIMYECKOTO BEIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomul

N3mepeHne OTHOCUTENIbHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoanHamuka
Tema 1. dnekmpocmamuka
DJIeKTpU3aLUs TeJl. DJIEKTPUUECKUH 3apsl. J[Ba BUJa SMEKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKH,  JUANEKTPUKH U  TOJYNPOBOJHUKH. 3aKOH  COXpPAaHECHUS
AIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli SIEKTpUUECKUNA 3apsi.
Onektpuueckoe mone. Hanpspk€HHOCTh  dnektpuueckoro moisd.  [IpuHnun



CYNEPIO3ULIUMN BJICKTPUUECKUX MOJIeH. JIMHMM HaNps>KEHHOCTH AJIEKTPUUYECKOTO
TTOJISL.

PaGota cun anekrpoctatudeckoro mods. [lorennuan. PazHOCTh MOTEHIIMATIOB.
[IpoBOAHUKN W [MDJIEKTPUKUA B DBJEKTPOCTATHUECKOM Tose. Jluanekrpuueckas
MPOHULIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATOPA.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[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

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctoununku Toka. Cuina Toka. [10CTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEeKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE COMPOTUBICHUE BEIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 1J1d MOJHOM (3aMKHYTO#) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

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

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MpUMECHAs MIPOBOJIUMOCTh
noJIiynpoBoIHUKOB. CBoiicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAS AUCCONMALNS. DIEKTPOIIH3.



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

TexHuuecKkue yCTpOHCTBAa M NPAKTUYECKOE IPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN JHO/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHHS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOr'0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabonul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OoCyIECTBISIETCS C
y4ETOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OuoNoruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimus, CBSI3aHHBIE C M3yYEHHEM METOJO0B HAay4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumore3a, (puanuyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOMIOJEHUE, SKCIEPUMEHT, MOJETUPOBAHNUE, MOIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHUEe CUCTEMBbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAayu, TEMIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS MAacca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW U Ia30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  AJEKTPOJIMTHUYECKAS  JMCCOLIMALNSA,
rajbBaHUKAa.

I'eoepagpus: BAaXXHOCTH BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHHWE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE), JBUraTelb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, ObBITOBOM XOJOJAMJIBHUK, KOHAULIMOHEP, 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.
JluvHnn MarHuTHOW WHAYyKUMU. KapTMHa NMHWKA MAarHATHOW WHIYKIUU TOJIA
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.

Cuna Amnepa, €€ MOIyJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabora cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIOUU. OJIEKTPOJABWXKYINAs CHIa HWHAYKOMH. 3aKOH JJIEKTPOMATHUTHOU
nHaykunu dapazes.

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

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOMHIYKIIH.

DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
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 CHJIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yyenuueckuii sxcnepumenm, nabopamopusie padbonul

N3ydyeHrne MarHuTHOIO I0JIs 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

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonmnyeckue konebanus. [lepuon, wacrora, amrummryga u ($asza koieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTHU4eCKUd MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
koJnebanuii. [IpeBpaiiieHre HEPrUn MPU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOrus MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHuTHEIMUA KoJieOanusimu. @Dopmyna Tomcona. 3akoH cOXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOAaTETbHOM KOHTYPE.

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

[lepemennpiii TOK. CHUHYCOMAQIbHBIM TNEpPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B TOBCETHEBHOMN KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU AJIEKTpOnepeaay.

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 PE3UCTOpPa, KaTYILIKH
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 MOCIEI0BATEbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuueckue BOJHBI, yciaoBusi pacnpoctpanenusi. llepuoa. CkopocTb
pacrpocTpaHeHuss M JuiMHAa BoJHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HUuTtepdepenims u uppaxiys MeXaHU4eCKUX 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, MPEJIOMIICHHE, TOISApU3anus, AUPPaAKIIs,
unTepdepeHius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOLIEN CPEIBI.

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

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHHE MONEPEYHBIX U ITPOIOJbHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, ITPETIOMIICHHUE,
noJyispu3anus, tudpakius, HTepPepeHIms.

Tema 3. Onmuxa

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

OTtpaxkeHue cBeTa. 3aKOHbI OoTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxeHuil 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. L{Ber.

Cobwuparomire 1 paccenBaronye TuH3bl. ToHKas TnH3a. DOKyCHOE pacCTOSIHHE
U ONTHYECKasi CUiia TOHKOW JUH3bI. [locTpoeHune n3o0pakeHnii B COOMPAIOIINX U
paccenBarolnX JuH3ax. GopmyIia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[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 NAJEHUA MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHME: OYKH, JIyIa,
doToanmapaT, NPOEKIIMOHHBIMA ammapaT, MHUKPOCKOI, TEeJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

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 ¢ TOMOLIBIO MPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(DPAKINOHHON PEHIETKY.

HabGmronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

N3mepeHne nokasaresis NperoMIIEHNs CTEKJIA.



HccnenoBanrie cBOMCTB M300paXeHUM 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.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue ororpdexra. Onpitol A. I'. CToneroBa. 3akoHBI
dotorpdekra. YpaBuenue OiHmTerHa s poTodddekra. «KpacHas rpaHuna»
dboToaddexra.

Jaenenue ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHHu4ecKue YCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: (HOTOIJIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®otord(DHeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTUHOIA.

HccnenoBanue 3akoHOB BHelIHETo GhoTodddexra.

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.

BousiHoBbIe cBolicTBa yactull. BoisHsl ne bpoiuis. KopryckynsipHO-BOJIHOBOM
JTyaTu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHn4eckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
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 uncio siapa. M30Tomnsl.

Anbda-pacnaz. DNEKTPOHHBIM W MO3UTPOHHBIM 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 MOHU3UPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3zges 8. JieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otansl pa3BUTHUS acTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKuMe 3BE3NBI, IUIAHETHI, UX BHUAMMOE
JIBHOKEHHE.

ComnHeuHas cucTema.

Comnnne. ComHeuyHass akTUBHOCThb. Mctounuk sHeprun CoyiHIIA M 3BE3I.
3BE371bI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpajbHBIA Kjacc —
CBETUMOCTB». 3BE31BI TJIABHOM IOCJIEA0BATEIILHOCTH. 3aBHUCHMOCTb «Macca —
CBETUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJENOBATEIbHOCTU. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bodtonuu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii Ilyte — nHama ['anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE U3IydYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONIPENCTICHUS TTOJIOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEepHOro NoJymapus U ipKue 3BE3/bI.

Hao6monenus B Teneckon JlyHbl, ianeT, Mieunoro I1yTu.

O0o01ar01Iee MOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAJILHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U
aACTPOHOMHH B COBPEMEHHOW HAYyYHOU KapTHHE MHpPA, pOJib (U3HUUYECKON TEOPUH B
dbopMHpOBaHUU MPECTABICHUHN O (HU3UIECKON KapTHHE MUPA, MECTO (DU3UIECKOI
KapTUHBI MHUpa B O0IIEM psiJy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOTO
MO3HAHUSA: SIBIEHWE, HAay4YHBIA (pakT, TUmoTe3a, (hu3udeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: penmieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(YHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHUH HA OCH KOOPIAWHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, TMPU3HAKK MOAOOUS TPEYTOIHHUKOB,
OTIpEeJICIICHHE TUIONIAIN TTIOCKUX PUTYp U 00BhEMA Tell.

buonocus: »>nekTpuyeckue SBJICHHS B JKUBOW MpPUPOJE, KoJieOaTelabHbIE
JIBUOKECHUS B )KUBOW MIPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOJE, NECUCTBUEC
paaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKasA CTPYKTYpa TBEPbIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTMYECKON PEIETKU, CIIEKTPAIbHBIN aHaN3.



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

Texnonocusa: nNVMHUM BJEKTpoOIEepenay, TIECHEPATOP NEPEMEHHOIO0 TOKa,
AJICKTPOJBUTATENIb, WHIYKIIMOHHAS II€Yb, pajap, pPaaUuONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpa3oBaHus (0a30BBI YPOBEHB) JOJKHO OOSCIICUHUTHh JTOCTHIKEHHE CIISTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOro npenmera «Dusukay T0KHbBL
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WLMENH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHX  YyOEXJCHUH, COOTBETCTBYIOIIHUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEaIu3allui OCHOBHBIX HAIPaBIICHUU
BOCIIUTATEJIbHOW I€SITENIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKTAHCKON MO3UIIMU 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiE€HA POCCUICKOTO OOIIECTRA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUYECKUX  T'YMAHHUCTHYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaxJaHCKOIrO
oO0IIeCTBa, y4aCTBOBATh B CAMOYITPABICHUHN B 00pa30BaTEILHON OpraHU3allnu;

YMEHUE B3aUMOJEHUCTBOBATH C COUAIBHBIMA UHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIUSIMH U Ha3HAYCHUEM;

TFOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UJEHTUYHOCTH, NAaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUMCKUX YUEHBIX B 0051acTH (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
JIEATEITbHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
puUCyIIero (pu3n4eckoil HayKe;

5) TpyA0BOT0 BOCIIUTAHUS:



WHTEpEC K pa3inuHbiM cdepaM MpodeCcCUOHATBLHOU JEATeIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, yMEHHE COBEPIIATh OCOZHAHHBIN BHIOOD
Oynyme mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMO0Opa30BaHUIO B 00JIaCTH
(bU3UKN HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0rHYecKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh SKOJIOTMYECKOM KYJIbTYphl, OCO3HAHHUE TIJI00ATBLHOIO
XapakTepa dKOJIOTHUECKUX MPpoO0jIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUIA B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUS LEJed YCTOMUYMBOIO pa3BUTHS YEJIOBEYECTBA;

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

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

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

OCO3HAHUE LEHHOCTM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B MPOILECCE
n3y4deHUs1 GU3HKHU OCYIIECTBIISITH MPOSKTHYIO U UCCIIEOBATEIIbCKYIO ICSITEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA
ba3oBrble 1oruyecKkue 1efcTBUA:
CaMOCTOATENBbHO  (OPMYJIHMpPOBAaTH W aKTyaJlM3upoBaTh  IMpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEJIH JIEATEIIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPUH HX
JOCTUKEHNUS,
BBIBISITh  3aKOHOMEPHOCTM M INPOTUBOPEYUS B  PACCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
paspabatbiBaTh IUIaH pEIICHUs MPOOJEMbl C YUYETOM aHalU3a UMEIOIIUXCS
MaTepUaJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU NOCIIEICTBUM AEATEIBHOCTH;
KOOPJIMHUPOBATH U BBIIOJIHATH pa0OTy B YCIOBUAX PEaJIbHOI0, BAPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/IEHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciaenoBareabcKkue 1eMCTBUA .
BJIAJICTh HAY4YHOW TEPMHUHOJIOTHEM, KIIFOYEBBIMHA IOHATHAMH M METOJAMH
buznyecKoil HayKu;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATENBCKON U MPOEKTHOMN IESITEIbHOCTH
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, HAXOUTh 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 U (OPMYJIUPOBaThL COOCTBEHHBIE 3aJadyM B 0Opa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

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

YMETbh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00s1acTe;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

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

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4eHUs MHGPOpMALUU (PU3NYECKOTO CONEPKAHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHAIM3,
CHCTEMAaTH3alI0 ¥ WHTEPIpEeTalni0 WHGOPMAIMU Pa3INYHBIX BHIOB U (QOpM
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJIb30BaTh  CpPEJCTBa  MH(MOPMAIMOHHBIX M  KOMMYHHMKAIITMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3a/1a4 ¢ co0JII0IeHUEM TPeOOBaHU M SPrOHOMUKH, TEXHUKH O€30MIaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX W OITHYECKHX HOPM, HOPM HH(OPMAIMOHHOU
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpXKaHUs B pas3iIUuHbIX (opMarax ¢
y4€TOM Ha3zHAYeHUs] UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpAsi ONITUMAIIbHYIO
(bopMy IpeaCTaBICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBIATH OOIICHNE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUTKM KOH(PIWKTHBIX CUTyallMid ©  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHSI C HCHOJIb30BAaHHUEM
SI3BIKOBBIX CPEJCTB;

IMOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKI0r0 YICHA KOJIJIEKTUBA;

MPUHUMATh 1EJIM  COBMECTHOM  JEATEIIbHOCTH, OpraHW30BbIBAaTh U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacrpenensaTh pojd C Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXXJaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAXJ0T0 YYaCTHUKA KOMaH bl B OOIIINIA
pPE3yNbTAT MO Pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE MPOEKTHI, OIECHWUBATh HAEH C MO3WIHAH HOBU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranu3amnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBLHYIO NEATEILHOCTh B 00IacTH
GU3NKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a7a4, TJIaH BBITOJIHEHHUS MTPAKTUIECKON paboThl ¢ yUETOM MMEIOIIHUXCS PECYyPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIlICHNUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYAMIIMH B 00JaCTH
(bU3HUKHY, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATECIHLHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  IIO3HABATEIbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOILECCOB, WX pE3yJIbTAaTOB U
OCHOBAHU;

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



yMETh OIICHUBATh PUCKH W CBOCBPEMEHHO IMPUHUMATH PEHICHUS IO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHalM3e pe3yIbTaToB
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 mpoiiecce qocTrkeHMs TMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MTPOTPAMMBI 110
buzuke IS YpPOBHS CpeIHEero ooOmero oOpa3oBaHUS Y OOydYarOIIUXCs
COBEPIIICHCTBYETCS OMOITMOHAILHBIN HWHTEJUICKT, TIPEAIOJIar afO A
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUCTh HAIPABICHUSI PA3BUTUSA COOCTBEHHOW IMOLIMOHAIBLHOU chepshl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
YMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM 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, YYUTHIBATH €r0 TMPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peiaTh KOH(PIHKTHI.

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
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHualibHas TOYKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
WJICATbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

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



ANEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPAMOJIUHENHOE IBUKEHUE,
cBOOO/IHOE MAJCHHUE TeJl, JBMKEHHE IO OKPY>KHOCTH, MHEpIUs, B3aUMOJICHCTBUE
Ten, nuddys3usi, OPOYHOBCKOE JBUKEHUE, CTPOCHUE KHUIAKOCTEH M TBEPIBIX TEII,
U3MeHeHue o0bEMa Tel NpU HarpeBaHuM (OXJIAXJAECHUH), TEIJIOBOE PAaBHOBECHUE,
UCIIapeHue, KOHAEHCalus, IUIaBJI€HUE, KpPUCTAUIM3AlUs, KHUIIEHHE, BIAXKHOCTb
BO3/lyXa, MOBBIIICHUE JaBICHUS Ta3a MPU €r0 HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJYy NapaMeTpaMH COCTOSIHUS ra3a B M30MPOLECCax, JJIEKTpU3aLus Ted,
B3aHMOJECHUCTBUE 3aPs/IOB;

OINKCHIBAaTh MEXAHWYECKOE IBUKEHHE, WCIOJIb3Yys (DU3MUECKUE BEITUYMHBI:
KOOpAMHATA, IMyTh, IMEPEMEIIEHUE, CKOpPOCTb, YCKOpPEHHME, Macca Tena, CHIIa,
UMITYJIC Tella, KHHEeTHYeCKasi SHEpTus, MOTEeHIIMAIbHAs SHEPTUs, MEXaHU4YeCKas
paboTa, MeXaHHYEeCKas MOIIHOCTb, MpPH OMNHCAHUM NPABHIBHO TPAKTOBATH
(Gu3NYEeCKUi CMBICI HCIOJb3YEMBbIX BEJIMYUH, WX OOO3HAYEHUS U EIUHUIIbI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYI (PU3NYECKYIO BEJIUYHMHY C JAPYTUMHU
BEJIMUMHAMU;

ONKCHIBAaTh M3Y4YCHHBIC TEIJIOBBIE CBOICTBA TEI M TEIUIOBHIC SIBJICHUS,
UCHIONB3ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHWE Tra3a, TeMmIeparypa, CpeaHss
KWHETUYECKasi SHEPrusi XaOTUUECKOIO JIBUKEHUSI MOJIEKYJI, CPEIHEKBaApaTUUHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSs BSHEprus, padbora rasa,
KOA(Q(QUIMEHT MOJE3HOI0 JIEHCTBUS TEIJIOBOI'O JIBUraTelsd; IpPHU ONHUCAHUU
NPaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICH HCHOJB3YEMBIX BEIUYHMH, WX
00O3HAUYeHUs M EOUHUIIBI, HAXOAUTh (POPMYJBI, CBS3BIBAIOLIUE JTAHHYIO
(pU3MUYECKYIO BEIMYUHY C JPYTUMHU BEIMYNHAM;

OIKCHIBaTh U3yUYEHHBIE IJIEKTPUUECKNE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
SIBIIEHUS (ITPOLIECCHI), UCTIONB3YS (QU3NYECKUE BEIUYMHBI: dJIEKTPUUECKHUNA 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD IOJISA, MOTEHIIUAJ, PA3HOCTh MOTEHIHAJIOB;
OpU ONUCAHUM TPABWIBHO TPAKTOBATHh (PU3MUECKHM CMBICI HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHMs] U E€IUHMIIBI; YKa3bIBaThb (OPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 (PU3UYECKYI0 BETUYUHY C IPYTUMH BETHYHHAMU;

aHaAM3UPOBATh (PU3UUECKHE MPOLECCHl W SBICHUS, UCIONB3YsS (DU3HUECKUe
3aKOHBI M MPUHLHUIIBL: 3aKOH BceMUpHoOro tsarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHHs MEXaHWYECKOM DSHEPruH, 3aKOH COXPAaHEHUS HMITYJIbCa,
OPUHLKIT CYNEpPHO3UIUN CHUJI, MPUHIUI PABHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIAPHO-KUHETUYECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEHEH KMHETHUYECKON DHEPTUU TETUIOBOTO JIBHXKEHUS MOJEKYI C
abCONIIOTHOM TeMIlepaTypou, MepBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyioHa, mnpu 3TOM pa3iuyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUA (TpaHUILIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IPUHIIMIIBI I€UCTBUS MAILLIMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3audarh yCIOBHS MX O€30MaCHOr0 HUCIIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIEIOBAHUIO (DU3UYECKUX SIBIICHUNU WU
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBaTh MpodaeMy/3anady U TUIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY M3 NPEJI0KEHHOTO 000pyA0BaHUsl, MPOBOJAUTH OMBIT U POPMYJIHPOBATH
BBIBOJIbBL;

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpPAaTh ONTUMAJBHBIA CHOCOO M3MEPEHUsI M HUCIOJIb30BaTh M3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCcUpOBaTh PE3yIbTATHI MOJTYYECHHOW 3aBUCUMOCTH (PU3HUECKUX 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-HCCIIEeNOBAaTeNIbCKOM UM 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 aHajiM3a YCIOBUS 3aa4u
BbIOMpaTh (PU3UYECKYIO MOJEINb, BBIACHATH (PU3HMUECKHE BETUYHUHBI U (HOPMYIIHL,
HEOOXOouMble ISl €€ pellleHus, NMPOBOJAUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYKIEHUN C OMNOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

MCIIOJIb30BATh MIPU PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(GOPMAIIMOHHbBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIMN U MPECTABICHUS
y4eOHOH M HAy4YHO-TIONYJSIPHOM MH(GOpMAaIMK, TIOJIYYEHHON W3 pPa3IMYHbIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIYy4aeMyto HH(POpMaLHIO;

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

UCI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCEAHEBHOM KU3HU JIJIS
oOecrieueHusi OE30MACHOCTH TPH OOpalIeHHH € MpUOOpaMH W TEXHUYECKUMU
YCTpOMCTBaMHU, JUIsl COXPAHEHUsS 310pOBbsS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPY’KaIOIIEH cpejie;



paboTtaTh B TpyNNE C BBHIIOJHEHUEM paA3JIMUHBIX COIUAIBHBIX PpOJIEH,
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 o6yuenus 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 NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3nYeCKOl KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JTyY CBETA, TOYECYHBIM UCTOYHHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJpa MpHU pPEelIeHUU (PU3NYECKUX
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, JJICKTPOMArHUTHAs WHAYKLMS, JEUCTBUE MAarHUTHOIO 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¢dheKT), CBETOBOES AaBiICHNUE, BOSHUKHOBECHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas

PaIMOaKTUBHOCTb;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  JJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3lU4HBIX  Cpel) U

AJIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), MCTHONB3YsS (U3UYECKHUE BEIMYMHBI:
AIEKTPUYECKUM 3apsiji, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJABIDKYLIAsl Cuila, paboTa TOKa,
WHIYKIUS MarHUTHOrO IojsA, cwia Ammepa, cuna JlopeHma, 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 MPABUIBLHO TPAKTOBaTh (U3HUUECKUI
CMBIC]T HCIOJIb3YEMBIX BEJIWYMH, HMX OO0O3HAUEHHS M EAUHMIIbL, YKa3bIBaTh
(GbopMyJibl, CBA3BIBAIOIIME TAHHYIO (PU3NUECKYIO BETUYUHY C IPYTUMU BEIMYNHAMU;

ONMCHIBATh H3YYEHHBIC KBAHTOBBIE SIBIICHUS W MPOLECCHI, HCHOJIb3YS
(bu3nYecKrue BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPrUs U UMITYJIbC (POTOHA, EPUOJT MOTypacaia, SHEPTUs CBIA3U



aTOMHBIX SIJIEp, NPU ONUCAHUM MPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
WCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W CJMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JaHHYIO (U3WYECKYI0 BEJIWYMHY C JIPYTUMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUYECKON BETUUNHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCMONb3YS (PU3HUECKUE
3aKOHBI M MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOIO U MapaJIEILHOIO
COCMHEHUSI TPOBOJHUKOB, 3aKOH J[[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH MPSMOJUHEUMHOTO PacIHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODuHIITeHa g Potodrddexra,
3aKOH COXPAHEHHUS DHEPruH, 3aKOH COXPAHECHMSI MMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsAJia, 3aKOH COXPAHEHHs] MAcCOBOIO 4YMciia, MocTynatsl bopa,
3aKOH PAaJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3iinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIBI, 00JACTH)
MPUMEHUMOCTH;

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 M0 HCCIEAOBAHUIO (DU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPEHUH: MPU 3ITOM
dbopmynrpoBath NpodiaeMy/3aaady U TUIOTE3y YUeOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U (JOPMYITHPOBATH
BBIBOJIBL;

OCYUIECTBJIATh MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYUH, TIPU
ATOM BBIOMpPaTh ONTUMAIBHBIA CIOCOO0 M3MEPEHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIEI0BATh 3aBUCUMOCTH (DM3UYECKUX BEIIMUUH C UCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHUPOBATH PE3yIbTaThl
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 y4eOHOro SKCIEpUMEHTa, Y4eOHO-HUCCIENOBATEIbCKON W MPOEKTHOU
JESATENHPHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1A0OPAaTOPHOTO
o00opyI0BaHUS;

pemath pacu€THbie 3a7a4yd C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIIbIO,
UCTIOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJN3a YCIOBUS 3a/1aun
BBIOWpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUWBATH PEATbHOCTH
MOJIYYE€HHOT'0 3HaYeHUsI PU3NIECKON BEIUUUHBIL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PAaCCYKIEHUH C OMOpPOM Ha HM3YyYECHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYECKHE SIBICHNUS,

UCIIOJIb30BaTh IPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIMM U MPECTABICHUS
y4eOHOM W Hay4YHO-TIONMYJSIPHOW WH(GOpMAalWU, TOTYyYCHHOW W3 Pa3IUYHbIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIYy4aeMyt0 HH(POpMaLHIO;

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

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU 115
oOecrieyeHus: 0E30MaCHOCTH MpU OOpalllEHUH € MpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHUS 30POBbsl U COOJIIOJIEHUS HOPM 3KOJOTMYECKOIO
TOBEJICHUS B OKPYKAOIIEH Cpeie;

paboTaThb B TIpyNIE C BBINOJIHEHUEM pa3JIMYHBIX COLHMAIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PALUOHAIBHO PpacHpelneisaTb OO0sI3aHHOCTU U
IUIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB T'PYMIIbI B PELIEHUE paCCMATPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoanubie IIpakTuueckue (mudpp )
NpOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/JbI HAYUHOI'O ITO3HAHUSI
bu6nuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 2
Pasznen 2. MEXAHUKA
bu6nunoreka [JOK
21 Kimmemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 7
Hutramka https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fALbF72
Wroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bu6muoreka [{IOK
' TEOpHH https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBbI TEPMOTHHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6mmoreka [IOK

@da30BbIE IEPEXOABI

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



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

Utoro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubnuoreka [JOK

41 MeKTPOCTATHI 10 https://m.edso0.ru/7f41bf72
42 [TocTostHHBIN 3neKTpUYeCKUil TOK. TOKU B 12 bu6nmoreka [IOK

' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOIT'PAMME



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

11 KITACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aesioB U TeM nu(poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (itcpp )
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTHO€ 1nojie. DIeKTPOMAarHUTHas bubnnorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHu4ecKre 1 AIEKTPOMArHUTHBIE 9 1 bubmmoreka [JOK
' KoJIe0aHus! https://m.edso0.ru/7f41c97¢
MexaHu4ecKHue U 3JIEKTPOMarHuTHbHIE bubnnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJLHOCTH

OCHOBBI crielMaIbHON TEOPUHU bubmuorexa [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHThI KBAHTOBON ONTUKH 6 bubmorexa HOK

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

4.2 4
Crpoenne atomMa https://m.edsoo.ru/7f41c97c
bu6mmnorexa [JOK
4. A
3 TOMHOE SIAPO 5 https://m.edso00.ru/7f41c97c
Htoro no pasneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Wroro no pazneny 7

Pasnea 6. OBOBIIIAIOIIEE ITOBTOPEHHUE

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

bubnnoreka [HOK
1 4
6 Obobmaromee nosTopenue https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68


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




IHHOYPOYHOE IINTAHUPOBAHMUE

OKPY>KHOCTH

10 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoasnbie IIpakTnyeckue op
n/n Bcero u3y4eHusi  oOpaszoBaTe/IbHbIC
padoThbI padoThI
pecypcsl
®u3nka — HayKa O MpUpOJE.
Hayunsie MeTz bl HO?I,)HE:IIJHI/ISI 1 bubmorexa LHOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Posb 1 MmecTo ¢uzuku B
(dhopMHUpPOBaHUM COBPEMEHHOM 1 bubmmorexa [JOK
Hay4YHOUN KapTUHBI MUpA, B https://m.edso0.ru/ff0c33e6
MPaKTUYECKON AEATEIbHOCTH JIIOIEH
MexaHudeckoe ABUKEHHUE.
OTHOCHUTENBLHOCTh MEXaHUYECKOT'O 1 Bbu6mmorexa [JOK
newxenusd. [lepemenienue, https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
PaBHOMEpHOE NPAMOIMHENHOE 1 bubnuorexa [IOK
IBVOKCHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSAMOJIUHENHOE 1 bubmuorexa [JOK
JIBHKEHUE https://m.edsoo.ru/ff0c372e
CBobogHOE majienue. Y CKopeHue 1 Bbu6mmorexa [JOK
CcBOOOIHOTO ITaCHNSA https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOe 1BUXKEHHE.
. bubmuoreka [JOK
JIBM>KeHHE MaTepuaabHOM 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
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HpI/IHHI/IH OTHOCUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. THepimanbHble CUCTEMBI bubmorexa IJOK
' p Hv https://m.edsoo.ru/ffOc3be8
orcyeTta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [IpuHnun
9 CYIEepHO3UIMU cuil. BTopoil 3aKoH bubmorexa HOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HprotoHa 1151 MatepraibHON TOUKH
Tpernii 3akoH HproToHa 1151 bubnnorexa [IOK

10
MaTepHAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TsixecTH. [lepBas kocMuueckast bubmorexa HOK

P Hep https://m.eds00.ru/ff0c3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tea https://m.edsoo.ru/ff0c3e18
Cwuia tpenus. Koaddunment

13 TpeHus. Cuia COpOTUBIIECHUS IIPU bubnnorexa [IOK
JIBVKEHHUH TeEJa B )KUJIKOCTHU WIIN https://m.edsoo.ru/ff0c3f76
rasze
[ToctynarenbHOE U BpanaTeabHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO bubnuorexa [JOK
tema. MomMenT cuiibl. [ledo cubl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBeCHs TBEPIOTO Tea
NMynbsc MmaTepualbHON TOYKH,

15 CHUCTEMBI MaTEPUAJIbHBIX TOYEK. bubmuorexa [JOK
Hmmynbce cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMInyJibca. PeakTuBHOE IBUKEHUE

16 PaboTa 1 MOIIIHOCTE CHIIBI. Bbu6morexa [JOK

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

17

18

MaTepuanbHOW TOUKU. Teopema 00
M3MEHEHUU KUHETUYECKOW SHEPTUH

[ToreHumanbHas 3HEprus.
[ToTeHumanbHas HEPrus ynpyro
ne(hOpMUPOBAHHO MPY>KUHBI.
[loTeHumanbHas sHEPrus TeIa
BOJIM3M MOBEPXHOCTH 3eMIIU

ITorennuanbpHLIE U
HETIOTCHITHAIbHbBIE CHJTbI. CBS3b
paboOThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUn
CHUCTEMBI Tell. 3aKOH COXpaHEHUS
MEXaHUYECKON YHEPTrUun

bubmnoreka IIOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

22

JlaGopaTopnas pabota
«MccnenoBanue cBsi3M pabOTHI CUITBI
C U3MEHEHUEM MEXaHUYEeCKOU
SHEPTruM Teja Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KTYTa»

KoHnTtponbHas pabota 1mo Teme
«Kunemaruka. /lnHamuka. 3aKoHbI
COXpaHEHHUS B MEXaHHUKE

OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KUHETHUECKOM
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Muddysus

Xapakrtep IBUKEHUS U
B3aMOJCHCTBHS YaCcTHUII BEIISCTBA.
Mopenu cTpoeHHUsI ra30B, KUIKOCTEN
1 TBEPJIBIX TET

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [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 mounekyin. KonudectBo
BemlectBa. [locTostHHas ABoraapo
TemmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp
Lenbcus

HUneanpusrii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMrepaTypa Kak Mepa
CpeHEW KMHETUYECKON IHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knaneiipona

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

30

31

32

3akoH J[anbToHa. ['a30BbIe 3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCHMOCTH
MEX1y IapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO ra3ay

N3onporieccrl B uaeaaibHOM rase u
ux rpaduyeckoe mpeacTaBICHIE

Brytpennsis sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
crocoOrlI e€ n3meHenns. KomuecTBo
TEIUIOTHI U paboTa. BHyTpeHHSIs
SHEPrusi OAHOATOMHOI'O UJICAJIBHOTO
rasa

Bunasl Temionepenaun

VY nenbHas TEMI0EMKOCTh BELIECTBA.
KonngecTBo TenmnoTs! mpu

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5c36



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

Terionepenade. AnnadaTHbII
npoiiecc

IIepBbIil 3aKOH TEPMOIMHAMUKHA U

bubnnoreka [IOK

33
€ro MPUMEHEHHE K U30Mpolieccam https://m.edsoo.ru/ffOc5efc
HeoOpaTuMocTh IpoIieccoB B
34 npu (I)) e. Bropoit I3)2111;101{ bubmorexa HOK
PHpOJE. BTOP https://m.eds00.ru/ff0c6230
TEPMOTUHAMHKH
35 [Mpunnun aeiicteus u KITJ{ bu6mmoreka [JOK
TEIUIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a
36 [{ukn Kapuo u ero KIT/T
37 DKonorndyeckue npoodIeMbl
TEIUIOIHEPTETHKH
O06o0maromuii ypok
38 «MOJII?K HI;I Hazp ¢u3uka. OCHOBBI bu6nmorexa [IOK
Yp ' https://m.edso0.ru/ff0c6938
TEPMOTUHAMHKI
KoHnTtponbHas pabora 1o Teme
39 «Monexynsipnas pusuka. OCHOBBI bubmmorexa LHOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooOpazoBaHue M KOHIACHCAIHSL. bubmumoreka [IOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS M OTHOCHTEIbHAS
41 BJIAKHOCTh BO3AyXa. HachlleHHbIH bubmotera [JOK
Ayxa. - https://m.eds00.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue u
aMmopdHbBIC Tel1a. AHU30TPOTIHS
? ¢ P bu6mmoreka [JOK
42 CBOICTB KpucTamioB. JKuukue

Kkpuctajuibl. CoBpeMEHHbIE
MaTepHabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[InaBneHue n KpUucCTaJllIM3alu.

43 VenapHas TEIUIOTa IJIaBICHUS bubmorexa [TOK
A ' https://m.eds00.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [IOK
44 YpaBHEHHE TEIJIOBOTO OajlaHca
P https://m.eds00.ru/ff0c6820
DJNeKTpu3anus Teil. DICKTPUUECKUI
45 3apsia. JlBa BuUIa SJIEKTPUYECKHUX bubmorexa [TOK
PA. s P https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOAHHMKY, TUAICKTPUKH H
46 ncf)n TIPOBOIHUKHU 3aK§H bubmotera [JOK
YHPOBOA ' https://m.edsoo.ru/ff0c6bcc
COXPAaHEHUS ANEKTPUUYECKOTO 3apsaa
BsaumoneiicTBue 3aps/10B. 3aKOH
47 Kynona. TodeuHbIi JIEKTPUUECKHUI bubmmorexa [JOK
Y ’ P https://m.edsoo.ru/ff0c6ce4
3apsi
Hanps>x€HHOCTB IEKTPUYECKOTO
noJist. [lpunHnun cynepno3unuu bubmumoreka [IOK
48 .
ANEKTPUYECKUX TTosiel. JInHuum https://m.edsoo0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOCTaTHYECKOTO
49 noss. [lorennman. PazHocTh bubmorexa HOK
' tat. https://m.edso0.ru/ff0c6f00
MTOTCHINAJIOB
ITpOBOTHUKY U TUAJIEKTPUKH B
50 3J1I:3K OCTaTHYECKOM HOIjIe bubmorexa HOK
P ’ https://m.edso0.ru/ff0c7018
Jusnexrpudeckas IpOHUIIAEMOCTD
" bub OK
ol OnexrpoéMkocTs. Konnencatop nomotera L

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

DeKTPOEMKOCTD IIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHZIEHCaTopa

JlaGopaTtopHnas pabota "M3mepenne
ANIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIIMTI AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBATHLHOTO
arnrmapara, CTpyWHOro mpuHTEpa.
DIIeKTpOCTaTUYECKAs 3aIHUTA.
3a3zeMiieHHe IEKTPOPHUOOPOB

DIIEKTPUUYECKHM TOK, YCIOBHS €T0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conporusnenue. 3akon Oma it
y4acTka Lenu

[TocnenoBarenbpHOE, APALIEIBHOE,
CMEIIaHHOE COeTMHEHHE
npoBOHUKOB. JlabopaTtopHas
pabota «3yyeHue cMenanHoro
COEIMHEHUS PE3UCTOPOB)»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubmnoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTP AJIEKTPHUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7838

58

59

3akoH OMa A1 OJIHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas padota
«3mepenue DJIC ncTtouyHrka Toka U
€ro BHYTPEHHETO COMPOTUBICHUSD)

PesepBHelii ypok. KonTposiabpHas
pabota o Teme "DneKTpoanHaAMHKA"

0.5

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c7ae0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

60

61

62

/ Beepoccuiickas mpoBepovHast
pabota

O6o0maromuii ypok
«ONeKTpoANHAMHKAY /
Bceepoccuiickas npoBepouHas pabota

DneKTpOHHAas IPOBOJIUMOCTb
TBEP/ABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHBIIEHUS] METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DJIEKTPUUYECKHUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c88be

63

64

65

66

[TonynnpoBOIHUKH, UX COOCTBEHHAs
Y TIPUMECHAs IPOBOAUMOCT.
CaoiicTBa p—N-nepexo/ia.
[TonynpoBOTHUKOBBIE TPUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpax U
pacIuiaBax 3J€KTPOIUTOB.
DNEKTPOIUTHYECKAS JUCCOLIUALUS.
DneKTpoan3

DJIEKTPUYECKUI TOK B raszax.
CaMOCTOSTENbHBIN 1
HECaMOCTOSITCIIBHBINA pa3psil.
Monuus. [Inazma

DIEKTPUYECKUE TPUOOPHI U
YCTPOMCTBA U UX MPAKTUYECCKOE
npuMmenenue. [IpaBuna TexHuku
0e30macHOCTH

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

KonTponbnas pabota no Teme
«2nekrpocraruka. [locTossHHBIN

67
ANEKTpUYECKU TOK. Toku B
Pa3IUYHBIX CPEIax»»

68 PesepBHbIit ypok. O600maronnit

ypok 1o TeMam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME

68

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

bubmnoreka IIOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne
n/n

Tema ypoka

ITocTossHHBIE MATHUTHI M X

B3aUMOJICHCTBHE. MaruuTHOE moJe.

BekTop MarHuTHOM MHAYKIIHAH.
JlvHUM MarHUTHOM MHIYKIIUU

MarauTHO€ 1oJie MPOBOIHHUKA C
TokoM. OmBIT DpcTena.
B3anmoneiicTBre NpOBOJHUKOB C
TOKOM

JlaboparopHas padota «3yuenue
MAarauMTHOI'O ITOJIA KaTylIKHU C
TOKOM»

JleficTBHE MAarHUTHOTO MOJIS Ha

MIPOBOAHMK ¢ TOKOM. Cuiia Amnepa.

JlaGoparopHas paboTa
«HccnenoBanue nerucTBUS
ITOCTOSITHHOT'O MarHUTa Ha paMKy C
TOKOM)

JlelicTBME MarHUTHOTO TTOJIS HA
JBIDKYIIYIOCS 3apsKEHHYIO
yactuny. Cuia Jlopenua. Pabora
cunel JIopeHia
DNeKTpoOMarHuTHasi UHAYKITHSI.
[ToTok BeKTOpa MarHUTHOMN

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThl

JlaTa
IpakTnueckune
HU3yYeHHUs
padoThbI
1
1

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcsl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9778

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bu6nunoreka [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

nHaykuuu. DJ1C naaykuun. 3akoH
3J€KTPOMATrHUTHON UHAYKIIUU
Dapanes

JlabopaTopHas pabora
«HccnegoBanue SBICHUS
AJICKTPOMArHUTHON UHIYKITUNY

NuayKTUBHOCTD. SIBIEHUE
camounaykiuu. IJ1C
CaMOMHAYKITUU. DHEPTHsI
MArHUTHOTO TIOJISl KATYIIKU C TOKOM.
DNEeKTPOMArHuTHOE TOoJIe

TexHuyeckue ycTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHbIE MAarHUTHI,
ANEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTETHU
3J€MEHTapHBIX YACTHII,
WHIYKIMOHHAsS TIeYb

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

O6o6matonuii ypok « MaranutHoe
noJje. DJIeKTpOMarHuTHas
WHTYKITUS

but6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

12

Kontpoinbnas paboTa mo teme
«MarsuTtHoe noJe.
DNeKTpOMarHuTHas UHAYKIIHS»

CB0OOIHBIE MEXAHNYECKIE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKUX KOJIeOaHHH.
[IpeBpatuenue sHeprun

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [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

JlaGopaTopHas pabora
«MccnenoBanre 3aBUCUMOCTH
Meproa MajbIxX KoJleOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH H MACChI
rpy3a»

KonebaTenbHbIN KOHTYD.
CB0OOOHBIE ANMEKTPOMArHUTHBIC
KoJieOaHus B UI€aTbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMHU H
3JIEKTPOMAarHUTHBIMU KOJeOaHUsIMU
®opmyna Tomcona. 3akoH
COXPaHEHUS YHEPTUH B HJICATHHOM
K0J1e0aTeJIbHOM KOHTYpE

but6mmoreka [JOK
https://m.edso0.ru/ff0cb820

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

16

17

18

19

[IpencraBnenue o 3aTyxXarUmx
KoseOaHusx. BelHyKIeHHBIE
MeXaHHIECKHUE KOJIeOaHuUs.
Pesonanc. BeinyxkeHHBIE
ANIEKTPOMATrHUTHBIC KOJIeOaHUs

IIepeMeHHBIN TOK.
CuHyconganbHbIi IEpEMEHHBIN TOK.
MOo1HOCTb IEPEMEHHOI0 TOKA.
AMIUIATYTHOE U JEHCTBYIOLIEE
3HAYEHHUE CHUJIBI TOKA M HAIIPSHKCHUS
Tpauchopmarop. [IpousBoactso,
nepeaaya u norpedieHue
3JIEKTPUYECKON SJHEPTUU
YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIEKTPUYECKOIO

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6nunoreka [JOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [{TOK
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 MEPEMEHHOTO
TOKA, JIMHUH dJIEKTponepenayd
DKOJIOrM4ecKre pUCKU Ipu
IIPOU3BOJCTBE DJIEKTPOIHEPTUH.

20 KynbTypa ncnonb3oBanus
ANEKTPOIHEPTUHU B TOBCEAHEBHON
KU3ZHU
MexaHuuyeckue BOJIHBI, YCIOBUS

acupocrtpanenus. [lepuon.
21 I()jKOppOCTBppaCHpOCTpaEIeHI/IH " bubmmorexa [JOK
https://m.edsoo.ru/ff0ccab4

JuinHa BoJHEL. [lonepeuHsie u
IIPOJIOJIbHBIE BOJIHBI

99 3ByK. CKOpOCTh 3BYyKa. [ poMKOCTH bubnuotexa [JOK
3ByKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX

23 cBoOMCTBa U ckopocTh. [1kana bubmmorexa [JOK

https://m.edsoo.ru/ffOccfeQ

AIEKTPOMAarHUTHBIX BOJIH
[TpuHIHITBI paTuOCBsI3K U

24 TeneBuaeHus1. Pa3Butue cpencts
cBA3u. Pagnonokanus

o5 Konrponsnas pabdora «Konebanus u bu6muoreka [{IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHEHOE pacpoCTpaHEHUE

26 CBETa B OJHOPOJHOM Cpejie. bubnmoreka [JOK

TodeuHblid ICTOUYHMK cBeTa. JIyd
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

OtpaxxeHue cBeTa. 3aKOHbI
oTrpaxxeHus ceera. [loctpoenue
M300paXeHH B IIIOCKOM 3epKalie

[Ipenomnenue ceta. [lomHoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbINi yroJ MOJHOTO
BHYTPEHHETO OTPaKEHUS

JlabopaTtopHas pabota «3mepenne
MOKa3aTesIsl MPEIOMIICHHS CTEKIIa

JIunsel. [TocTpoenne nzodpaxeHuit
B nuH3e. PopMysa TOHKOU JIMH3HIL.
VYBenu4yeHne JIuH3bI

JlaGoparopHas paboTa
«HccnenoBanue cBONMCTB
M300paKeHUH B TMH3AX)»

Hucnepcus ceta. CIoXHBIN cCOCTaB
6enoro csera. L{er. JlabopaTopHast
pabota «Habmonenue aucnepcuu
CBETa»

Hutepdepennus ceta. udpakius
ceta. JluppakunonHas pemérka
[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonsapuzanus cBera

Onrtuyeckre mpuOOPHI M YCTPOUCTBA
U YCJIOBHS UX 0€301acHOTro

MIPUMCHCHUA

['panuuel npuMeHUMOCTH
KJIACCUYECKOU MEXaHUKHU.

but6mmoreka [{JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOced22

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

but6mmoreka [{TOK
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

[ToctynaTel cienraibHON TEOPUH
OTHOCUTEILHOCTH

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIJICHHE
BPEMEHH U COKpAIIEHUE JATUHBI

OHeprus U UMITYJIbC
PENATUBUCTCKOM yacThlbl. CBA3b
MAacchl C SHEPTUel U UMITYJIbCOM.
DHeprus noKost

Konrponsnas padora «OnTHka.
OcHOBBI cHIENIMATIBHOM Teopun
OTHOCUTEIILHOCTH

®otonsl. ®opmyna I1nanka.
DHeprus ¥ UMITYJIbC POTOHA

OTKpBITHE U HCCIIEIOBAHUE
dhotoaddekra. OnbiTe A. T
CroneroBa

3akonbl porodddexra. YpaBHEHHE

DitamTeriHa 1yt potodrddexra.

«Kpacnas rpanuna» ¢porodddexra

JaBnenune cBera. OnwiTse [1. H.
JlebeneBa. XUMHUYECKOE IEHCTBUE
cBeTa

TexHuueckue ycTpoucTBa u
MPAKTUYECKOE IPUMEHEHHE!
(dboTorIeMEeHT, POTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bub6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf6f0

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

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0d015e

bubmuoreka [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

Perrenue 3amad mo reMe «D1€MEHTEI
KBAHTOBOW OIITUKW

Monenb aroma Tomcona. OmBITE
Pesepdopaa o paccesauro a-
yactull. [lnanerapnas Mozaens aroma

[Toctynatel bopa

W3nyuenue u nornouieHue GoToHOB
IIpU NIEPEX0/I€ aTOMA C OJTHOTO
YpOBHS SHEPrUU Ha JIpyrou. Bubl
CIEKTPOB

BommoBele cBoiicTBa yacThil. BorHEI
ne bpoiina. KopmyckyisipHo-
BOJIHOBOM nyanu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

OTKpbITHE PaJUOAKTUBHOCTH.
Omnertel Pe3epdopaa o
OTIPEJICIIEHUIO COCTaBA
PalMOAKTUBHOTO U3ITyYCHHUS

CoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. Brnusaue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromel. Anba-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-u3nyuenue

DHeprus CBSA3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SnepHbIin

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a

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

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

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

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

bu6nunoreka [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

56

57

58

peaktop. [Ipobnemsbl, mepcrneKkTuBHI,
9KOJIOTUYECKUE ACTIEKTHI SIEPHOM
SHEPTEeTUKHU

DyeMeHTapHble YacTUlbl. OTKpbITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
pPEruCTpalvy 3JIEMEHTAPHBIX

yactul. Kpyrislii cron 1
«DyHIaMeHTalIbHbIE

B3aUMOJIEUCTBUSI. ENUHCTBO

(bu3NIeCcKoil KApTHHBI MUPaY

DTarbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHOE 1 MUPOBO33PEHUYECKOE
3HAaYEHUE aCTPOHOMUH. Bun
3BEé3gHOrO HeOa. Co3Be3ausl, spKue
3BE3/1bl, IUTAHETHI, NX BUIUMOE
nBkenre. CojHeYHAsT cucTeEMa

Comnnne. ConHeuHas aKTHBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]T

3BE3BI, X OCHOBHEIC
XapaKTEPUCTHUKU. 3BE3/1bI IIABHON
MOCIEN0BAaTENbHOCTH. BHyTpEeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE
MIPEACTABIICHUS O IPOUCXOKIACHUU U
sposrornny CoJiHIa U 3BE3]

Muieunsiii [1yte — Hama
T'anaktuka. Ilonosxxkenne u ABIMKEHUE
Counnna B I'anaxTuke. 'anakTukuy.
UEpHble ABIPHI B A/Ipax TaJIAKTUK

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

59

60

61

62

63

64

Bcenennas. Pa3zberanue ragakTHK.
Teopus bonpmoro B3pbIBa.
PenukToBOE HM3nydyeHue.
MeraranakTuka

Hepemennsie npo0iaembl
aCTPOHOMMUHU

Kontponbnas paboTa «51eMeHTHI
aCTPOHOMUU U aCTPOPUIUKI»

O6o06maromuit ypok. Poib gusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIMATLHON 1
ATUYECKOH cdepax IesaTeTbHOCTH
YyeJloBeKa

O6o6maromuii ypok. Pons u Mmecto
(U3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHON KapTUHE
MHpa

O6o6maromuii ypok. Ponb
¢bu3nueckoii Teopun B
(hopMHUpPOBaHNUY TIPEACTABICHUHN O
(bU3IeCcKOil KapTHHE MUpPa

65

66

O6o06maromuit ypox. Mecto
¢u3nUecKoil KapTHHBI MHUpPa B
o01eM psiay COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUIN O PUPOJIE
Pe3epBHbIil ypok. MarHuTHOE moJIe.
DNeKTpOMarHuTHasE HHIYKIIUS



PesepBHblii ypok. OnTuka. OCHOBBI

67 CTEeLUAIBbHON TEOPHH 1
OTHOCHUTEILHOCTH
Pesepnsiii ypok. KBantoBas dusnka.
68 DNeMEeHThI ACTPOHOMUU U 1 bubmorexa TIOK
P https://m.edsoo.ru/ff0d1784
acTpou3uKH

OBIIEE KOJIMYECTBO YACOB I10

ITPOITPAMME 08 4 !


https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
NpoBepPsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMeEpax pojdb W MecTo (U3UKU B
101 (GbOopMHUPOBAaHUN COBPEMEHHON Hay4yHOW KapTUHBI MUpa, B Pa3BUTHU

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B PAKTUYECKOUN AEATEIBHOCTH

Jmoaen

Y4UTHIBATH TPAHUIIBI IPUMEHEHHS M3YUYEHHBIX (PH3NUYECKIX MOIETICH:
MaTepuaiabHas TOYKa, WHEpLHaIbHas cUCTeMa OTCUETa, aOCOIIOTHO
10.2 TBEPJI0E TEJ0, UICATIBHBIN Ta3; MOJEIH CTPOCHHSI Ta30B, JKUIKOCTEH U
TBEPABIX TeJ, TOYCUHBIM DJICKTPUUYCCKUU 3apsii — MPH PEIICHUN

du3nveckux 3amaq

Pacno3HaBaTh Qu3nveckue ABiIeHUs (MIPOLECCH) U OOBICHATH X Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKOM TEOpUHU
CTPOCHMsI BeElIeCTBa M JJEKTPOAMHAMUKHU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSMOJIMHEHHOE JIBUKEHHE, CBOOOIHOE Ma/leHUE
T€J, JBWKEHUE 1O OKPYKHOCTH, WHEPLUsS, B3aUMOJCHCTBUE TEIl;
10.3 mud¢ys3us, OpOYHOBCKOE JIBW)KEHHE, CTPOCHHE IKHMIKOCTEH U
' TBEPABIX TeJ, U3MEHEHHe o00bEéMa Tel MpU HarpeBaHUU
(OXJIaXkIeHUH), TEIUIOBOE paBHOBECHE, UCIAPEHHUE, KOHICHCALUS,

IUIaBJI€HUE, KPUCTAJNIM3ALMs, KUIIEHHE, BIIAXKHOCTh BO31yXa,

MOBBIIIEHNE JIaBJIEHHUsI Ta3a MpPU €ro HAarpeBaHUU B 3aKPHITOM

cocyle, CBS3b MEXJy IapaMeTpaMHM COCTOSIHMS ra3a B

H30IIponeccax; JICKTpru3anus Tell, B3auMoO/JIcHiCTBUE 3apssaoB

OnuchiBaTh MEXaHUYECKOE JABMKEHHE, HCIONb3Yys (PU3NUECKUe
BEJINYUHBL: KOOPJIMHATA, ITYTh, [IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, MMIYJbC Tela, KUHETUYEeCKas JSHEpIus,
10.4 NOTEHIMAJbHAs JHEPrus, MeXaHudeckas paboTa, MeXaHUYecKas
' MOIITHOCTh; TPH OMNHMCAaHUHM IPABUIBHO TPAKTOBATh (U3NUECKUN
CMBIC/I HCHOJb3YEMBIX BEJIWYMH, MX OOO3HAYEHHs U E€AMHUIB,

HAXOJUTh (POPMYIIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BETHYHHY

C ApyYIr'uMH BCIMYNHAMUA



10.5

10.6

10.7

10.8

10.9

OnucelBaTh H3yUYEHHBIE TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE
SBJICHUSI, UCIONIb3ys (U3UUYECKHUE BEIMYMHBI: JaBlEHUE Trasa,
TEMIIEpaTypa, CpeAHsAs KUHETUYeCKas OHHEPrus XaOTHYECKOTO
JBWDKEHUSI MOJIEKYJI, CpPEIHEKBAJPAaTHYHAsI CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUIOThI, BHYTPEHHsSs OJHeprusi, pabora rasa,
KOA(p(UIIUEHT TI0JIE3HOI0 JEHCTBUS TEIUIOBOTO JBHUTaTeNsl; IpU
OMHMCAaHUM  MPaBUJIBHO  TPAaKTOBaTh  (PU3UYECKUH  CMBICI
UCIIOJIb3YeMbIX BEJIWYHMH, UX 00O03HAUYCHHS U €AUHUIIbI, HaXOJIUTh
(GbopMyIBl, CBS3BIBAIONIUE JAHHYIO (HU3UYECKYI0 BEIHYHUHY C

APYTruMH BCIIMYHHAM

OnuceiBaTh H3y4YEHHBIE DJIEKTPUUECKHE CBOWCTBA BEILECTBA W
ANEKTpUYECKUE SBICHHUS (MPOILIECCHI), HCIONb3YS (PU3NYECKUE
BEJIMYMHBI:  DJIGKTPUYECKUM  3apsii,  DJEKTPUUYECKOEe  TOIe,
HANpsDKEHHOCTh MOJISA, MOTEHIMAJ, Pa3HOCTb IOTEHIMAJIOB; IPHU
ONMCAaHUU  NPABWIBHO  TPaKTOBATh ¢u3uueckuii  CMBbICH
UCTOJIb3YEeMbIX BEIUYMH, UX OOO3HAYCHHSI U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIIUE JAHHYIO (U3NYECKYIO BETUUHUHY C IPYTUMHU

BCIIMYNHaAMU

aHAJIM3UPOBaTh (PU3MUECKUE TPOLECChl W SIBJIEHUS, MCIIONIb3Ys
¢u3nUeckre 3aKOHbI U MPUHIIMITBL: 3aKOH BCEMUPHOTO TATOTEeHHS, |,
I1 u 111 3axonB! Hhr0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIuH,
3aKOH COXPaHEHMs UMITyJIbCa, IPUHLIUI CYTIEPIIO3ULIUH CUJII, TPUHIIMIT
paBHOMNpABUSl HHEPIMATBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEILIECTBA, Fa30BbIE 3aKOHbI, CBA3b
CpelHEN KMHETUYECKOW SHEPruu TEIUIOBOTO JBMIKEHUS MOJIEKYN C
a0COJIOTHOM TeMIepaTypoi, MepBblii 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsna, 3akoH KyioHa; mpu 3TOM
pas3InuaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €T0 MAaTEMAaTHUECKOE

BBIPA)KEHUE U yCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBSCHATD OCHOBHBIC TPUHIMIBI JCHCTBHS MAaIIWH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCJIOBHUS HUX O€30MacHOro

HCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU

BBIMOTHATE SKCTIEPUMEHTBI IO UCCIICIOBAHUIO (PU3NIECKUX SBICHUI
U TIPOIIECCOB C UCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHUIl;
pu 3ToM GopMyJIUpOBaTh NMpoliaeMy (3ajady) U TUIIOTE3y Y4eOHOTO
HKCHEpUMEHTa, CcOOMpaTh  YCTAHOBKY U3  MPEJIOKEHHOTO

060py,HOBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMyJ'II/IpOBaTB BBIBOBI



10.10

10.11

10.12

10.13

OCYH_IGCTBJISITB OpsAMBIC MW KOCBCHHBIC H3MCPCHUSA (1)I/ISI/I‘~I€CKI/IX
BCIIMYHH, IIpU 9TOM BBI6I/IpaTB ONTHUMAJIBHEIN CITOCO0 HU3MCPCHHUA U

HCIIOJBb30BaTh N3BCCTHBIC MCTOAbI OLICHKH HOFpeHlHOCTeﬁ I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3NYECKUMHU BEIMUYMHAMHU C
WCIIOJIb30BAHUEM NPSAMBIX HU3MEPEHUM; IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHpOBATh pe3yibTaThl MOJYYCHHOW 3aBHCUMOCTH
(bu3MYECKUX BETUYHH B BUI€ TAOIUI] U TPaUKOB, 1€1aTh BHIBOIBI IO

pe3yjibTaTaM UCCICAOBaHUA

CoOmronate mpaBwia 0e30MacHOrO TpyZAa MpU  [POBEACHUHU
WCCICOBAaHUN B paMKax y4eOHOro OKCIIEpUMEHTa, y4deOHO-
UCCIIEIOBATEIILCKOW U MPOCKTHOM JCSTEIHHOCTH C MCIIOIB30BaHHEM

U3MEPUTENBHBIX YCTPOMCTB U TaOOpaTOPHOTO 000PYAOBaHUS

Pemate pacuérHbie 3a1aun ¢ SBHO 33JIaHHON (PU3HUECKOM MOJIEIIBIO,
I/ICHOJIB?;YSI (1)I/I3I/I‘-IGCKI/I€ 3aKOHBI U HpI/IHI_[I/IHBI; Ha OCHOBC aHaJIn3a
YCIIOBUSL 33/1auyd  BBIOMpATh (PHU3UYECKYI0 MOJeb, BBIIETAThH
buznyeckue BeIMUUHbBI U (OPMYIbI, HEOOXOIUMBIE JIJIs €€ pelIeHHUs,
IIPOBOAUTH PpAcUY€Thl W OLEHMBATh PEAJIbHOCTH IIOJIYYEHHOI'O

3HAYCHUS (PU3MUECKOU BEIIMUHUHBI

10.14

10.15

Pemate  kayecTBEHHBIE  3aJaud:  BBICTPAMBATh  JIOTMYECKHU
HEIIPOTUBOPEYUBYIO LIETIOYKY PACCYKIAEHUHN C OIIOPOM HA U3YUYCHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-I€CKI/IC SIBJICHUA

Vcnonb30BaTh MpU  pelIeHHMH Y4eOHBIX 337a4 COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOTHUHU [UIsl TOWCKA, CTPYKTYPHUPOBAHMUS,
MHTEPIIpPEeTallud U TPEICTaBICHUs y4eOHOW M HayYHO-TIOMYJISIPHOM
UH(POPMALINH, TIOTYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB; KPUTUIECKU

aHAIM3MUPOBATh TOJIY4aeMyI0 HH(GOPMAIHIO

10.16

10.17

[TpuBOIUTH MpUMEPHI BKJIAJAa POCCUMCKUX M 3apyO€KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOT Ui

Mcnonb30BaTh TEOpETHUYECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KU3HM Ui o0ecriedyeHHs O€30MaCHOCTH HpU  OOpalleHuu ¢
npuOopaMi U TEXHUYECKHMMM YCTPOMCTBAMH, MJI COXpPaHEHHS
300POBbS M COOJIONEHUS HOPM HKOJIOTUYECKOTO TOBEICHHS B

OKpYKarolleu cpene

10.18

PaGoTaTh B rpymnre ¢ BHIITIOJHEHUEM PA3IMYHBIX COIIMATBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy TpPyNIbl, palUOHAIBHO  PaCIpeaeiiTh

00S3aHHOCTH H IJIaHUpOBaTh ACATCIBHOCTE B HECTAHAAPTHBIX




11 KJIACC

Kon
NpoBepsieMoOro
pe3yJjabTaTa

111

11.2

11.3

11.4

cuTyalusax, aJCKBATHO OLICHHBATL BKJIAJ KaXA0ro M3 YYaCTHUKOB

TPYNIBI B peHICHUE paccMaTprUBaeMoi MpoOIeMbl

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHEro o01ero 00pa3oBaHus

JleMoHCTpHpOBaTH Ha TMpUMEpax poJib M MecTo (Hu3MKH B
(hOpMHUPOBAHUH COBPEMEHHONW HAYYHOW KapTUHBI MUpPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUI, B PAKTUYECKOUN AEATEITBHOCTH

Jr0/1eH, IEJIOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUpa

VY4uTHIBaTh T'PAaHUILIbI TPUMEHEHUS N3YUYCHHBIX (PU3MUECKUX MOJIEICH:
TOYEUYHBIN DJIEKTPUYECKUN 3apsl, siepHas MOJEIIb aTOMa, HyKJIOHHAs

MOJIeJIb aTOMHOTO sJIpa MPH pelieHnH (U3NUecKux 3a7a4

Pacrio3naBath usuveckuie sBIeHUS (IIPOLECCHI) U OOBACHATH X HA
OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKM M  KBAaHTOBOM  (DM3HKH:
ANIEKTpPUYECKasi MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XHUMHYECKOE,
MAarHUTHOE  JEWCTBUA  TOKA,  B3aWMOJICWCTBUE  MAarHUTOB,
AIIEKTPOMArHUTHAs WHAYKLHUSA, JCHCTBHE MAarHUTHOTO TOJS Ha
MPOBOJIHUK C TOKOM M JBWXKYIIUHCS 3apsij, DJIEKTPOMarHUTHBIC
Koje0aHus W BOJIHBI, NPSMOJIMHEHHOE pacupoCTpaHEHUE CBETa,
OTpakeHHe, TpelomiieHue, uHTepdepeHus, audpakuus u
MOJISIPU3AIUS CBETA, AUCIIEPCHs cBeTa, (OTOAIEKTPUIECKH I PeKT
(botoaddexr), cBeTOBOE naBiieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aromMa BOJOPOJA, €CTECTBEHHAass M HMCKYCCTBEHHas

PaarOaKTUBHOCTD

OnuceiBaTh M3yYEHHBIE CBOMCTBA BeHIECTBA (DJIIEKTPUUCCKUE,
MAarauTHBIC, OIITUYCCKUEC, SJICKTPUUCCKYIO TPOBOANMOCTD Pa3JIMIHBIX
Cpel) W DJICKTPOMArHWTHBIC SBJICHUS (TPOLECCHI), HCIONB3Ys
¢usznyeckue BENUYMHBL: JJEKTPUYECKHUM 3apsal, Ccuila ToKa,
DIIEKTPUYECKOE  HANpSHKCHHE, DJEKTPUYECKOE COMPOTHBIICHHE,
pasHocTh moteHmanos, J/IC, pabota Toka, HHIYKIIUS MarHUTHOTO
noisi, cwia Awmmepa, cwia JlopeHma, WHIYKTHBHOCTh KaTYIIKH,
DHEPTHUs IEKTPUYECKOTO M MArHUTHOTO IOJICH, MEPUOJl M 4acTOTa
Kosie0aHui B KOJIe0aTEIbHOM KOHTYPE, 3aps/l U CHJIa TOKa B IIPOIIECCE

rapMOHUYECKUX  JJEKTPOMArHUTHBIX  KojeOaHWid,  (OKycHOe



11.5

pacCTodHuC U ONTHUYCCKAsA CHJIa JIMH3LbI, IIPpHU OIMKMCAHUHN IIPABUJIBHO
TPaKTOBATb (bl/ISI/I‘ICCKI/Iﬁ CMBICJI HCHOJBb3YEMbIX BCJIWYHMH, HX
0003HAYCHHS U CAUHUIBI; YKa3bIBATb (I)OpMy.]'IBI, CBA3BIBAIOIIIHC

JaHHYI0 (PU3NUECKYIO BETMUMHY C IPYTUMH BEIMYMHAMHU

OnucelBaTh H3y4YEHHBIE KBAHTOBBIE SIBICHHS UM  IPOILECCHI,
UCTOJIb3Ysl (PU3UYECKHE BEJIMUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI U 4acTOTa CBETA, SHEPTUsl M UMITYJIbC (OTOHA,
[epuo/ Nojaypacnazia, SHEprus CBsA3U aTOMHBIX SJEP; IIPU ONTUCAHUU
IPaBWJIBHO TPAaKTOBaTh (PU3MUECKUH CMBICH  HCIOIb3yEMbIX
BEJIMYMH, MX OO0O3HAUEHUS M EIUHHIBI; YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (DU3MUYECKYI0 BEIUYMHY C JAPYTUMHU

BCIIMYMHAMH, BBIYHMCJIATH 3HAYCHUC (I)HSHHCCKOIZ BCIIMYHMHBI

11.6

11.7

11.8

11.9

11.10

AHanm3upoBaTh (PU3NYCCKUE TMPOILECCHl W SIBJICHUS, WCIOIb3Ys
dbusznyeckue 3aKOHBI M OpUHLUIBL:: 3akoH Owma, 3aKOHBI
MOCJICIOBATEILHOTO M TapaJJICIbHOTO COCIMHEHHS IMPOBOJIHUKOB,
3aKkoH /oy — JIeHna, 3aKOH 2JI€KTPOMArHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PACHPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHHUS CBETA,
3aKOHBI ~ IPEJIOMJICHUS CBETa, YpaBHEHUE OWHIITEHHA  AJid
dboTodrdderra, 3aKOH COXpAaHEHHS DHEPrUU, 3aKOH COXPaHCHUS
UMITYJIbCa, 3aKOH COXPaHEHHUs DJIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHUsI MaccoBOro 4Mclia, TmocTynarsl bopa, 3akon
pPaAMOAaKTUBHOTO pacraja; Mph HSTOM pa3inyaTh CIOBECHYIO
(GhOopMYyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHUYE€CKOE BBIPAKEHHUE U YCIIOBHS

(rpaHuIpl, 006J1aCTH) TPUMEHUMOCTH

OHpCJleJ'ISITB HaIlpaBJICHUEC BCKTOpa HWHAYKIHWKW MArHuTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JlopeHiia

CtpouTh H ONHUCHIBATH H300paXE€HHE, CO3/aBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JIMH301

BEITIOTHATE SKCIIEPUMEHTHI 110 UCCISTIOBAHNIO0 (PU3HMUYECKUX SIBICHUN
U TIPOLIECCOB C HUCIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHIA;
npu 3ToM (GOpPMYIHPOBATH NTPOOIEMY (3a/1a4y) U TUIIOTE3y Y4€OHOTO
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  HPEII0KEHHOTO
000py10BaHUs, POBOAUTE OIBIT M (POPMYINPOBATH BHIBOJIBI

OcymecTBiATh MpsiIMbIe M KOCBEHHBIE HW3MEpPEHHS (PHU3MYECKUX
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJBHBIN CIOCOO0 M3MEpEHUs U

HCII0JIB30BAaTh U3BCCTHHIC MECTOABI OLICHKH HOFpGIJ.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

I/ICCJIGI[OBaTB 3aBUCHUMOCTH (1)I/I3I/I‘I€CKI/IX BCJIIMYHH C UCIIOJIb30BAHUEM

IOpSIMBIX M3MEPEHUH; IPU OSTOM KOHCTPYHMpPOBaTb YCTAaHOBKY,



11.12

(bUKCHpOBaTh Pe3yIbTaThl IMOJYYCHHOW 3aBUCHMOCTH (DU3MUYECKHX
BEJIMYMH B BUJI€ TAOIUI U Tpa)UKOB, JeaTh BBIBOABI 10 pe3yJIbTaTaM

HUCCICcaJ0BaHuA

Cobmrogate mpaBuia O€30MacCHOTO TpyJAa TMpU TNPOBEACHUU
UCCIeOBaHUNH B paMKax y4eOHOro OJKCIepUMEHTa, Y4eOHO-
HCCJIE0BATENbCKON U TPOEKTHOM IEATEIbHOCTH C UCIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPONCTB U JIaOOpaTOPHOTO 000PYyI0BAHUS

11.13

Pematp pacuérHble 3a1a4u ¢ SIBHO 3aJJaHHOW (PU3NYECKON MOJIENbIO,
UCTONB3Ysl (PU3NYECKHE 3aKOHBl W MPUHIUIBI; HA OCHOBE aHAIU3a
YCIIOBUSL 33/lauyd  BBIOMpATh (PU3MYECKYI0 MOJEb, BBLICIATH
bu3uYecKue BETUIUHBI U (POPMYJIIbI, HEOOXOIUMBIE IS €€ PeIIeHus,
NPOBOJIUTH PAcY€Thl M OLEHUBATh PEATBbHOCTh IOJIYYEHHOTO

3HAYCHUS PUINICCKON BETUIHHBI

11.14

11.15

11.16

11.17

Pemiats Ka4C€CTBCHHBIC 3aga4uu: BBICTPAanBaTh JJOTUYCCKH
HCIIPOTHBOPCUYNBYHO LCTIOUYKY paCCY)I(I[eHI/Iﬁ C OHOpOfI Ha U3YUCHHBIC

3dKOHBI, 3aKOHOMCPHOCTH U (1)1/131/1%01(1/16 SABJICHUSA

Vcnonb3oBaTh MNpHU pelleHHMM Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsI TOUCKA, CTPYKTYpPHpPOBAHUS,
MHTEPIIPEeTallud U TPEACTABICHUS y4eOHOW M HayYHO-MOMYJISIPHOMN
UH(POPMALIMK, TIOTYYSHHOW U3 PA3TUUYHBIX UCTOYHHKOB; KPUTHUYECKU

aHAJM3UPOBATh MOJTyyaeMylo HH(POpMAIIUIO

OOBSICHATH MPUHLUIBI JCHCTBUS MaIllMH, MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pa3inyaTh YCJIOBHS WX OE€30MaCHOTO HMCIOJIb30BAaHUS B
IIOBCEIHEBHOM KU3HU

[IpuBOaMTE MpUMEPHI BKJIaJa POCCUMCKUX U 3apYyOEKHBIX YUEHBIX-

(U3HUKOB B pa3BUTHE HAYKH, B O0OBSICHEHHE TPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHH

11.18

11.19

Mcrnonp30BaTh TEOPETHUECKUE 3HAHUS MO (DU3MKE B IOBCEIHEBHOU
JKU3HU i1 oOecriedeHusl 0€30macHOCTH TpH  OOpalieHHH ¢
npubopaMd U TEXHUYECKHMMH YCTPOWCTBAMH, M COXpPaHEHHS
3I0POBbSI M COONIOJIEHUS HOPM OKOJOTHYECKOTO TOBEICHUS B
OKpYKarolleu cpeie

Pabotatph B rpymnme ¢ BBINOJIHEHHEM Pa3IMYHBIX COLMATIbHBIX POJEH,
IUIAaHUPOBaTh ~ pabOTy  TPYMIbI, PAMOHAIBHO  PaCHpPENesTh
06H3&HHOCTI/I U IUIaHUPOBATH ACATCIBHOCTL B HCCTAHAAPTHBIX
CUTYyallUsIX, a/IeKBaTHO OLEHMBATh BKJIAJ]] KaKJIOTO M3 YYaCTHHUKOB

IPYIIIBI B PELICHUE paccCMaTpUBaeMOil MPoOIIeMbl




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Koa npoBepsiemoro
pasaena 3JeMeHTa

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

1.2

®usuka — Hayka o npupone. Hayunbie
METO/IbI IO3HAHUS OKpY>Karolero Mupa. Poib
JKCIIEPUMEHTa M TEOpUU B  IpOLECCE

MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (pU3UKe

MopenupoBanrue (QU3NYECKUX SIBICHUN U
MPOLIECCOB. Hayunslie TUIIOTE3BI.
®u3NYeCKre 3aKOHbI W TEOpUH. [ paHUIbI
MPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[Mpunnun coorBercTBUsA. Pomb u  mecto
¢u3ukn B (QOPMHPOBAHMU COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B MPAKTUYECKOH

NEeITeIbHOCTH JII0IEH

MEXAHHWKA

KMHEMATHUKA

211

212
2.1

2.1.3

Mexanu4deckoe JABMIKCHUC.
OTHOCUTEILHOCTD MEXaHHUYCCKOT'O

nBrxeHus. CucreMa orcuéra. TpaekTopus

[Tepemenienue, CKOPOCTh (CPEIHSS CKOPOCTH,
MTHOBEHHAsi  CKOPOCTh) U  YCKOpPEHHUE
MaTepuaibHOM TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOP/IMHAT. Crnoxenue

HepeMeH_IeHI/Iﬁ 1 CII0XKCHUC CKOpOCTCfI

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JABWKECHUE. ['paduxu
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOPEHMH, NyTM W IepeMelieHUs

MaTepHaHBHOﬁ TOYKH OT BPEMCHU



2.2

214

2.15

CBobonHoOe masieHne. Y cKopeHue

cBOOOIHOTO ITaCHUSA

KpuBonnnueliHoe nBukeHne. PaBHOMepHOe
JABHXXCHUC MaTepHaﬂbHOﬁ TOYKHU 110
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAas
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOocTpeMUTETFHOE YCKOPEHUE

2.16

2.1.7

2.2.1

2.2.2

TexHuueckue  yCTpOMCTBA:  CHHAOMETP,
JBUKEHUE CHApSOB, LIENHbIE M PEMEHHbIE
nepeaadu

[IpakTrnueckue paboTHI. H3zmepenne
MIHOBEHHOM  ckopoctu.  MccmenoBanue
COOTHOLIEHUS MEXITY My TSIMH,
MPOWUJICHHBIMU TEJIOM 3a IOCJIEI0BATENbHbIE
paBHbIE  TNPOMEXYTKM  BpPEMEHHU  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUH C HadaJlbHOU
CKOpOCThIO, paBHOW Hymw0. HM3ydeHue
JNBWKEHUS IIapuKa B BSI3KOM JKHUJIKOCTH.
WN3ydyenne nBukeHus Tena, OpOLIEHHOIO

T'OPU30OHTAJILHO
JTMHAMUKA
HpI/IHI_[I/IH OTHOCUTCJIBHOCTHU [anunes.

IlepBbiii 3axkoH HeroTona. MuepumanbHble

CUCTEMBI OTCUETa

Macca tena. Cuna. [IpuHiun cynepno3uiuu

CHII

2.2.3

224

2.2.5

Bropoii 3akon HproTOHaA 11711 MarepraabHON
TOYKM B HMHEPLUUAIBHOM CHCTEME OTCUETa
(UCO). Tperuit 3axkon HeroToHa st

MaTCpHAJIbHBIX TOUCK

3aKoH BCECMHPHOI'O TATOTCHUS. Cuia
TSOKCCTH. HepBaﬁ KOCMHYCCKasA CKOPOCTD.

Bec Ttena

Cuna ynpyroctu. 3akoH ['yka



2.3

2.2.6

2.2.7

2.2.8

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKONBKCHUSI W CWJIa TPEHHUsS  ITOKOSI.
Koaddunment tpernst. Cuia conpoTUBICHUS
MIPH IBMKEHUH TeJa B )KUIKOCTH WIIH ra3e
[MoctymnarenbHOE U BpaIIaTeIbHOE ABHKECHUE
a0COJIIOTHO TBEPAOIO Tea

MoOMEHT CuJibl OTHOCUTEIBHO OCH BPAILCHHUS.
[iievo cumbl. YciioBusi paBHOBECHS TBEPAOTO
tena B UCO

2.2.9

TexHuueckue yCTpOMCTBA: IOALIUIIHUKH,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTrueckue paboTsl. 3ydeHue nBmxeHus
Opycka MO HaKJIOHHOM TIJIOCKOCTH TIOJ
JIEUCTBHEM HECKOJbKUX cui. MccnenoBanue
3aBUCUMOCTHU CWJI YIIPYTOCTH, BOZHUKAOIIUX
B JehopMUpyeMOil MpyKHHE U PE3MHOBOM
oOpasiie, OT BENIMYMHBI HX JedopMaIuu.
UccnenoBanue YCIIOBHH paBHOBECHS

TBépI[Ol"O TCJ1a, UMCIOIICTO OCh BPAIICHHA

3AKOHBI COXPAHEHNA B MEXAHUKE

I/IMHYJ'H:C MaTepI/IaJIBHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepuaibHBIX ToueK. Mmmynec cuibl u
WU3MEHEHUE UMITYJIbCca Tea
232 3akoH coxpaHeHusa wumnyiaeca B HCO.
o PeaktuBHOE ABUXEHUE
2.3.3 Pabora cuibl
234 Mo1HOCTb CHJIBI
235 Kunernueckass  »sHepruss  MaTepuanbHON
o TO4kH. Teopema 0 KHHETUYECKON SHEPTUU
[TorenumaneHas dHeprus. IloTeHnumanbHas
236 SHEPIust YIIPYro neGpOopMHUPOBaHHON

npyxuHbel. [loTeHnmansHas »HEprus Tena

BOJIM3U MMOBCPXHOCTU 3emim



3.1

HOTGHI_II/IaJILHBIG 1 HCIIOTCHIMAJIbBHBIC CHUJIBI.

CBi3p pa6OTBI HEIMOTCHOHAJIBHBIX CHII C

2.3.7 U3MEHEHHEM MEXaHUUYECKON SHEPrUu
CUCTEMBI TeJl. 3aKoH COXpaHEHHUs
MEXaHUYECKON YHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHuuecKue yCTpOMCTBA: IBHKCHHUE PAKET,

o BOJOMET, KOTIEp, MPY>KUHHBIA MUCTOJIET

[Ipaktuueckue pabothl. M3yuenue cBs3u

2310 CKOPOCTEM Tel IpU HEyNpyroM yaape.

UccnenoBanue cBsizu  pabOThl  CHIBI  C

H3MEHEHHEM MEXaHHMYECKOM OHCPIruu TCjIa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISPHO-KMHETUYECKOU TEOPUH

3.11

3.1.2

3.13

3.14

3.15

3.1.6

OCHOBHbIE ~ TIOJIOKEHUSI  MOJEKYJSIPHO-
KUHETHUYECKON TEOPHH. BpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOHCﬁCTBHH HacCTull BEUICCTBa

Mopgenu cCTpoeHUs Ta30B, XKUIKOCTEH U
TBEPABIX Tel U OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MOJICIICH

Macca wmonekyn. KonmdecTBo BeriecTsa.

[Tocrosunast ABorazpo

TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. lllkana temneparyp Lienscus

Mopnens  upeanpHoro rasza. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON

TCOPHHU UJCATIBHOI'O I'a3a

AbGconoTHas TemIeparypa Kak Mepa cpeHei
KMHETHUYECKOU SHEPIUH TEIUIOBOTO
IBIKEHUA 4dactul rasa. lllkama temneparyp

KenbpBuna

3.1.7

VpaBuenune Kianeitpona — MeHnaeneesa.

3akoH /lanbToHa



3.18

I"a30BbIe 3aK0HBI. M30mpOoLIECCHI B HICAIIBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEILleCTBA!

n30TEepMa, U30X0pa, n3odapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETP,
OGapometp

[Ipaktrueckue paboTel. M3mepeHue macchl
BO3/yXa B KJIACCHOU KoMHare. HcciienoBanue
3aBHUCHUMOCTH MEeXIy rapameTpamu

COCTOSIHUS pa3pCiKECHHOTO Ira3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

321

3.2.2

3.2.3

3.24

TepMOI[I/IHaMI/ILICCKaH cucrema. BHyTpeHHHH
OHEPTUiA TepMOI[I/IHaMHIIGCKOfI CHUCTCEMBbI H

CoCcoObI €€ N3MEHEHUS

KonnuectBo temnots u pabota. BHyTpenHsis

OHEPIruUs OAHOATOMHOI'O UACAJIBHOI'O Ira3a

Buapl Teronepenayu: TEIIONPOBOIHOCTb,
KOHBEKIIUA, U3lly4eHue. TeroéMKOoCTh Tena.
YnenbHas TEMJIOEMKOCTH BeEIllECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIONEpEaAUC

[IepBeiit 3aKOH TEPMOAUHAMUKHU.
[Ipumenenue IIEpBOro 3aKOHAa
TEPMOJIMHAMUKHI K M30Mpoleccam.

I'paduueckas uaTEprIpeTays paboThl raza

3.2.5

3.2.6

3.2.7

TernoBble MamvHbl. [IpuHUKNBL IEWCTBUS
TerIoBeIX MamuH. [IpeobpazoBanus sHEpTrUn
B TeIoBbIX MammHax. KoaddummeHnt
nosiesHoro  geictBus  (mamee —  KIIJI)

terioBoit mamuubl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOAUHAMUKH.
HeoOpaTtumocTs mpoiueccoB B IPHUPOJIE.
TennoBele  naBUraTenu.  DKOJIOTUYECKUE
po0JIeMbI TEIUIO3HEPTreTUKH

Texanueckue YCTpOMCTBA: JBUTaTENlb
BHYTPEHHETO CropaHus, OBITOBOIA

XOJIOAUJIbHUK, KOHAUITUOHED



3.3

3.2.8

[IpakTnueckue paboThI. W3mepenue

YACIBHON TEMI0EMKOCTH

ATPEI'ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

33.1

3.3.2

3.3.3

3.34

3.3.5

[TapooGpa3oBanue U KOHJICHCALIUS.
Hcnapenne u KumneHue. YaenpHas TEIIOTa
napooopa3zoBaHusl. 3aBUCHUMOCTH

TEMIIEPATYPbI KUIIEHUS OT AABJICHUS
AOGConoTHas U OTHOCHUTEJbHAS BIIAXHOCTb
BO31yxa. HacelieHHslil map

Teépmoe  Temo.  Kpucraumueckue  u
amopHble Tema. AHU3OTPONHSI CBONCTB
KpuUCTaljioB. )KI/II[KI/IG KpHUCTAJJIbI.

COBpCMeHHBIC MaTCpHraJIbl

IInaBneHne u KpUuCTalJIn3alusl. Y,HCJ'IBHaH

TeruioTa miuasieHus. Cyonumanus

VYpaBHeHUE TEIJIOBOTO OaslaHca

3.3.6

3.3.7

TexHuueckue yCTpOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHU
[IOJIy4YEHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTNH

[IpakTrueckue paboTHI. N3mepenne

BJIA’KHOCTHU BO3yXa

4.1

41.1

41.2

413
414

4.1.5

OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

DneKkTpu3anusi Tell. JIEKTPUYECKUN  3apsi.
JIBa BHJ1a 2JIEKTPUYECKUX 3apsiIOB
[TpoBoaHMKH, JTUDJICKTPUKHU u
MOJIYIPOBOJHUKH

3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
Bzaumoneiicteue 3apsanoB. 3akoH Kynona
Onekrpuueckoe  mone.  Hampsxk€éHHOCTB
3IIEKTPUYECKOTO OJIA. [TpuHIMDO
cynepno3unyu. JIuHMKM ~ HanpsSKEHHOCTH

QJICKTPHUYCCKOTIO ITOJIA



4.2

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

PaGota cHi 3IEKTPOCTATUYECKOTO  TIOJISL.

TTorennuain. PasHocTh IOTEHITNAIOB

[IpoBOAHUKY U TUATIEKTPUKH B MOCTOSTHHOM
JNeKTpudeckoM moje. Juanextpuyeckas

IMPOHNLACMOCTb

DIIEKTPOEMKOCTb. Konpencarop.
DNEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.

DHeprus 3apsHKEHHOT0 KOHAEHcaTopa

TexHuueckue yCTPOHCTBA:  AIIEKTPOCKOIL,
AJIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa,
3a3eMJICHHE ANEKTPONPUOOPOB,

KOHJEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

[IpakTrueckue paloThI. H3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

[IOCTOSHHBIM DJIEKTPUYECKHUIM TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYIICCTBOBAaHUA IIOCTOAHHOI'O

421 JJIEKTPUYECKOT0 TOKa. McCTOYHMKM TOKA.
Cuna toxka. [TocTostHHBIN TOK
422 Hampsokenne. 3akon Oma 1715 yyacTka LenH
123 DNEeKTpUUYECKOE COMPOTHUBICHUE. Y IEIbHOE
o COIIPOTHBIICHUE BELIECTBA
424 [TocnenoBarenbHOE, napaiesbHOE,
o CMEIIaHHOE COCTMHEHHE TIPOBOTHUKOB
Pabota snextpuueckoro Toka. 3akoH [[xoyms
4.2.5
— Jlenua
4.2.6 MOIIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBkymas cuia (gamee — DJIC) u
427 BHYTPEHHEE  CONPOTHUBJICHUE HCTOYHHKA
o Toka. 3akoH OMa I TIOJIHOHM (3aMKHYTOM)
anekTprdeckoit renn. KopoTkoe 3amMpIkaHue
128 DJNEeKTpOHHAsT  MPOBOAMMOCTD  TBEPIBIX

MCTaJJIOB. 3aBHCUMOCTh COIIPOTUBJICHUA



4.2.9

METaJUIOB oT TEeMIIepaTyphbl.
CBepXIpoBOAMMOCTh
OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

[TonynpoBoaHUKH. CobcTBeHHAs u
IIpUMecHast IIPOBOJIUMOCTh
MOJYNIpOBOIHUKOB. CBOHCTBA p-n mepexoja.
[TonynpoBoiHUKOBBIE TPUOOPHI

DONEeKTpUYeCKUid TOK B DIJIEKTPOJIUTAX.
DIEeKTpOTUTHYECKAs JUCCOLAIUS.

DIIEKTPOJIN3

4.2.12

DNEeKTPUYECKUMA TOK B rasax.
CaMocCTOsATENbHBII U HECAaMOCTOATENbHBIN
paspsa. Pa3nuuHbie TUITBI CAMOCTOATEIBHOTO

paspsaa. Mounnus. [1nazma

4.2.13

4.2.14

TexHudyeckue  ycCTpoiiCTBa:  aMIIEpPMETP,
BOJIbTMETP, pEOCTaT, HWCTOYHUKU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puoOpBI,
3JIEKTPOOCBETUTEIILHBIE puOOopHI,
TEPMOMETP  COIPOTHUBIICHUS, BaKyyMHBIN
IUOJ, TEPMUCTOPbI U (HOTOPE3UCTOPHI,

HOJ'Iy'HpOBOI[HI/IKOBHﬁ AUO01, raJIlbBaHHMKa

[IpakTuueckue paboTHI. N3yuenue
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.

MN3mepenne DJIC ucroyHMKa TOKa U €ro
BHYTpPEHHETO comnpoTuBieHus. Halmronenue

QJICKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro

pasaejia 3JIEMECHTA
4

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

OJIEKTPOAMHAMUKA

4.3 MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS MHAYKINA



43.1

4.3.2

IlocTosinable MarHuThel. B3aumonencTsue

IIOCTOAHHBIX MAarHuTOB

MaruautHoe mosne. BekTop MarHuTHOM
uHAyKIuU. [IpuHoun — cyneprno3unuu.
Jlunum marnutHOM uMHaykuuu. Kaptuna
JUHUM MAarHUTHOM MHAYKUMH  MOJIA

IIOCTOAHHBIX MAarHuTOB

4.3.3

434

435

MarsnuTHOE TO0JIe TPOBOJHUKA C TOKOM.
Kaptuna nuamii mosst JVIMHHOTO TPSIMOTO
IPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYHIIKM C TOKOM. OTBIT
Opcrena. BzaumoaerictBue nNpoBOJHUKOB
C TOKOM

Cuna AMniepa, €€ MO1yJb M HalpaBIICHUE
Cuna  Jlopennma, €€ Moayap U
HampaByieHue. JIBW)KeHuEe 3apsHKEeHHOU

qaCTHULBI B OIHOPOJHOM MAroHuTHOM IIOJIC.

Pa6ota cunsl Jlopeniia

4.3.6

SIBIIeHUE DNEKTPOMArHUTHOW HHAYKIUN

4.3.7

4.3.8

4.3.9

4.3.10

4311

43.12

4.3.13

4.3.14

[ToTok BeKTOpa MarHUTHOM MHIYKIIMHU
/C WHYKIUU. 3akoH
3JIEKTPOMAarHUTHOM MHAYKIuu Papanest
Buxpeoe snektpuyeckoe mone. IIC
UHAYKLIMNA B IPOBOAHMKE, IBUKYLIEMCS
IIOCTYTIATEIBHO B OJIHOPOJIHOM
MarHuTHOM I10JIe

IIpaBuiio Jlenna

NHAYKTUBHOCTS. SBaenune
camounaykiuu. DJ1C camonHayKuun
OHeprus MarHUTHOTO IMOJIA KaTyLIKH C
TOKOM

OJEKTPOMAarHUTHOE I10JIE

TexHnueckne YCTpOﬁCTBaZ IIOCTOSAHHBIC

MarHuThbl, SJICKTPOMArHUThI,



QJICKTPOABUT'ATCIIb, YCKOPHUTCIIN
OJICMCHTApHBIX YacTHl, HWHAYKIWOHHAA

I1¢4Yb

4.3.15

[IpakTnueckue  pabOTHI. N3yuenue
MAarHUTHOTO TOJSI KATYIIKM C TOKOM.
Uccnegopanne nACHCTBUS IIOCTOSHHOI'O
MarLHurTa Ha  paMKy C  TOKOM.
Hccaenosanue SIBIICHUS

3H€KTpOMaFHI/ITHOI>’I HHAYKIIUHA

KOJIEBAHUMA 1 BOJIHBI

MEXAHUYECKUE U DJIEKTPOMATI'HUTHLIE KOJIEBAHU

5.11

Komnebarensnas cucrema. CBoOOmHBEIE
konebanus. ['apMoHudeckne kojeOaHus.
[Tepuon, wacrora, amrumtyna u ¢asa

KoJieOaHmit

5.1.2

[IpyxvHHBIA MasTHUK. MaTeMaTH4eCKUi

MasiTHUK

513

5.1 5.14

VYpaBHEHHE TapMOHUYECKUX KOJCOaHMII.
Kunematnueckoe u  JAMHAMUYECKOE

ONMCAaHUE KOJIEOATETbHOTO IBUKCHUS

[IpeBpamenue SHEPIrUH pu
rapMOHUYECKUX  KonebaHusax.  CBas3b
aMILTATY b KoJie0aHui HCXOHOU
BEJIMYMHBI C aMIUIUTYAAMHU KoJjeOaHui eé

CKOPOCTH U YCKOPEHUs

5.15

5.1.6

5.1.7

Konebarenbubiii  koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJsieOaHus B
UJCAIBHOM  KOJIEOATEIbHOM  KOHTYpE.
AHasioruss MeXJ1y MEXaHHYeCKUMH U
2JIEKTPOMAarHUTHBIMH KOJICOAHUSIMU.

®opmyina Tomcona

3aKoH COXpaHCHUA SHEPIruu B NACaIbHOM

KOJIE0ATEIIbHOM KOHTYPE

BBIHY)KI[eHHBIe MCXaHHUYCCKUC

kosicOanms. Pesomanc. PesonaHcHas



5.18

KpuBasil. BeIHyX1€eHHBIE
3JIEKTPOMArHUTHbBIE KOJIEOaHMsL.
[Iepemennbii  TOK. CHHYCOMIAIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

5.1.10

5.1.11

5.1.12

MomiHocTb [IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JICUCTBYIOIIEE 3HAUEHUE

CHJIbI TOKA U HAIIPSKCHUSA

Tpancdopmarop. IIpounsBoacTso,
nepenayda u MoTpedieHue MEeKTPUIEeCKOn
9HEpruu. DKOJIOTUYECKHE PHCKH TpU
IPOU3BOJICTBE 3JIEKTPUYECKOW HSHEPTHUH.
Kynberypa UCTIOJIb30BAaHUS

3JIEKTPOSHEPTUHU B MOBCEHEBHOM )KU3HU

TexHuueckue ycTpoHcTBa: ceiicmorpad,
AJIEKTPUYECKUI 3BOHOK, JINHUA

aJIeKTpoIiepeaayd

[Ipaktnyeckue pabotel. HMccnenosanue
3aBHCUMOCTH TepHOJia MaJIbIX KoJeOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchbl
rpy3a. MccienoBanue nepeMeHHOro TOKa
B enu u3 H0CJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U

pesucropa

MEXAHUWYECKUE N SJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

5.2
5.2.2

5.2.3

524

Mexanuueckue BOJIHBI, yCJi0BUs
pacnpoctpanenus. Ilepuon. CkopocTh
pacrpocTpaHeHus W JUIMHA  BOJIHBL.
[Tomepeunble ¥ MPOAOTBHBIC BOJHBI
HNuTtepdepenmus u mudpakius
MEXaHUYECKUX BOJTH

3Byk. CxopocTh 3ByKa. [ poMKOCTH 3ByKa.

Bricorta Tona. TemOp 3ByKa

DJIEKTPOMAarHuTHBIE  BOJIHBI. Y CJIOBUSA

H3JIYUCHUA  JJICKTPOMAIHUTHBIX  BOJIH.



5.3

525

5.2.6

B3aumnuas opuenTanus Bekropos E, B u v

B DJIEGKTPOMAarHUTHOW BOJIHE B BaKyyMe

CBoiicTBa  DJIEKTPOMATHUTHBIX  BOJIH:
OTpaKeHHE, MPEIOMIICHHE, TOISIpU3aIus,
mudpakuus, uaTepdepenuus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH

[Mkana AJIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 37IeKTPOMarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

5.2.8

5.3.1

5.3.2

HpI/IHI_[I/IHBI paI[I/IOCBHSI/I U TCICBUIACHUA.
Pagnomoxamust. DJIEKTPOMAarHuTHOE

3arpsA3HCHUC Oprxca}omeﬁ Cpeabl

TexHuyeckue yCcTponCcTBa: My3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPa3ByKOBasI
JHMAarHOCTHKAa B TEXHHKE M MEIUIIUHE,
panap, paadoONpPUEMHUK,  TEJIEBHU30D,
anTeHHa, Tenedon, CBU-neuyn

OIITHUKA

[IpsimonuHeitHoe pacnpocTpaHeHUE
CBETa B OJIHOPOJIHOM cpexe. JIyu cBeta

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHUS
cserta. [loctpoenne n300pakeHHi B IITOCKOM

3epKasie

533

534

5.3.5

5.3.6

[Ipenomienne cBeta. 3aKOHBI IMPETIOMIICHUS
CcBeTa. AGCOIOTHBIH MOKa3aTelb

IPETOMIICHUS

Iomxoe BHYTPCHHEE OTpaKEHHUE.
[IpenenbHbIl yTOJI MOJHOTO BHYTPEHHETO

OTpaKCHHUSI
Hucnepcust cBera. CIOXHBII cocTaB
Oenoro ceera. Ller

Cobuparolnye M pacceuBaIOLIUE JIMH3bL.

Tonkas nuH3a. CDOKyCHOG pacCTodHuC "

OIITHUYCCKaA cuiia TOHKOM JIMH3EI.



5.3.7

5.3.8

5.3.9

[TocTpoenue n300paKeHu B
COOMpAIOIIUX M PACCEUBAIONIMX JIMH3AX.
@opMyna TOHKOW JIUH3BL. YBEIUYCHHUE,

naBaeMoe JUH30H

Hpenenm IMPUMCHUMOCTHU

reOMETPUYECKON ONTUKH

WNurepdepentiuss  cBeta. KorepeHTtHbie
HCTOYHHUKH. VYcaoBust HaOIIOICHUS
MaKCHMYMOB 51 MUHUMYMOB B
UHTEp(OEPCHIIMOHHON KapTHHE OT JABYX

CI/IH(1)33HBIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakius  cBeta.  [AudpakumonHas
peméTka. Y ciaoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB npu najIeHUuH
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(QPAKIIUOHHYIO PEIIETKY

5.3.10

53.11

5.3.12

Honﬂpmam/m CBCTa

TexHudyeckue ycTpoucTBa: OYKH, JyIa,
¢doroanmapar, MPOSKIMOHHBIN ammapar,
MHUKDPOCKOII,  TE€JECKON,  BOJOKOHHAas
onTHKa,  AudpakuvoHHas  peléTka,

MOJIApOU

[Ipaktrueckue  pabotel.  M3mepeHue
nokaszatess npeiaomiienus. Mccnenosanue
CBOMCTB  HW300pOKEHM B  JIMH3aX.

Habmonenue aucnepcun cBeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunpl NpUMEHMMOCTH KIIACCUYECKOU
MEXAHHUKH. ITocTtynartsl TEOpUU
OTHOCHUTEJIbHOCTH: MHBapUaHTHOCTh
MOZyJII CKOPOCTM CB€Ta B BaKyyMe,

MPUHIIUI OTHOCUTEIBLHOCTH DUHINTEIHA

6.2

OTHOCUTEIIHLHOCTD OITHOBPEMCHHOCTH.
3aMe)IJ'IeHI/Ie BpPpEMCHHU MW COKpalllCHUC

JUINHBI



6.3 DHeprus U UMIYJIbC CBOOOTHOMN YaCTHIIBI

CBsi3b MacChl C dHEpPTUEHd U HMITYJICOM
6.4 CBOOOJIHOM dYaCTUIIBl. ODHEPTHsl TOKOS

CcBOOOIHON YaCTHUIIBI

7.1

7.2

KBAHTOBA ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKU
®oronbl.  dopmyna Ilnanka  cBsa3u
7.11 9Hepruu (POTOHA C €r0 YaCTOTOU. DHEPrusi

U UMITYJIbC POTOHA

OTtkpbiTHE u UCCIICTOBaHHE
7.1.2 dbororddexra. Onbitel A.I'. Cronerona.

3akonbl porodddexra

YpaBHeHnue OUHIITEHA st
7.1.3 dotorddekra.  «Kpacmas  rpaHHIa»
¢doroaddexra
7.14 Hasnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XuMHudeckoe ASHCTBHUE CBETa

Texuuueckue yctpoiicTBa: (OTOINEMEHT,
7.1.6 boroaTyuk, COJIHEYHas Oatapes,

CBETOIHO/I
CTPOEHHUE ATOMA

Mogens aroma ToMmcona. OTBITEI
7.2.1 Pesepdopaa o ucciie1oBaHuI0 CTPOSHUS

aToMa. HJIaHCTapHaﬂ MOACIb aTOMa

[Tocrynater  bopa.  U3inyuenue u
HoryioneHne (OTOHOB TMPH  MEPExoie
7.2.2 aToMa C OJIHOTO YPOBHSI DHEPrUU Ha
apyroi.  Bunper  cnektpoB.  Cnektp

YPOBHEN 3HEPTUU aTOMa BOAOpOAA

BosHoBBIE cBOMicTBa yacTul. BomHbl ne
- bponns. KopnyckynspHo-BoIHOBOMI
nyanmu3M. Jludpakuus SIEKTPOHOB Ha

KpucTajjiax



7.3

724

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

CrioHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.
YCeTpoiicTBO U IPUHITUTT PAOOTHI Jlazepa
TexHuueckue yCTpocTBa: CIEKTPAIbHbBIN
aHaJIU3 (CHEKTPOCKOIT), J1a3ep, KBAHTOBBII
KOMITIBIOTEP

[Ipaktuueckne pabotel. Habmomenue

JIMHENYaToro CIEeKTpa

ATOMHOE A1PO

Mertoapsl HaOMIOAEHUS W PETUCTPAIMH

OJIEMCHTAPHBIX YaCTHUI]

OTKpbITHE PAAMOAKTHUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuro cocTaBa
paauoakTuBHOTO u3nmyudeHus. (CBolcTBa
anbda-, Oecra-, raMma-mu3JIy9CHHS.
BnusiHue paauMoakTHUBHOCTH Ha JKUBBIC

OpraHUu3MbI

OTKpbITHE  TOPOTOHA U  HEWUTpOHA.
Hyxnonnas mozens sinpa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4uciio

anpa. N3oTombl

Anbda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIA  Oera-pacnaa. ['amma-
U3Iy4yeHHe. 3aKkOH  paJMOaKTUBHOTO
pacnaga

OHeprus CBsI3M HYKJIOHOB B  Spe.
SAnepusie cubl. Jledhekt Macco spa
Snepuble peakuuu. JleneHue M CHHTE3
anep

Snepubiii  peaktop.  TepmosiaepHbIN
cunte3. [IpoGmemMbl U TEpPCHEKTUBHI
SAIEPHOM  DHEPIeTHUKH. DKOJOTHYECKUE

aCIIEKTHI SIEPHON SHEPIETUKHU



7.3.8

OnemeHTapHble  4YacTulpl.  OTKpbITHE
HO3UTPOHA. DyHIaMeHTaIbHbIE

B3aMOJIEUCTBUS

7.3.9

7.3.10

TexHuueckue yCTpPOMCTBA:  JO3UMETD,
KaMmepa BuibcoHa, SAEpHBI peakTop,

aToMHast 6oMba
[Ipaktuyeckue pabotel. HMccaenoBanue
TPEKOB YACTHUII (o TOTOBBIM

¢dororpadusm)

SJIEMEHTBI ACTPOOU3UKIN

8.1

Bun 3Bé3nHoro neba. Co3Be3nus, spKue

3B63I[I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

8.2

8.3

8.4

8.5

8.6

8.7

Conneunast cucrema. llmaHeTsl 3eMHOM
rpynnel.  [lnaHeThI-TUTaHTBI W WX
CIIyTHUKH, KapJIMKOBBIE TJIaHEThI. Maibie

tena CoJIHEYHOH CHCTEMBI

Connue, dQorochepa u  armocdepa.

ConHeyHasi akTUBHOCTb
Ncrounuk sneprun ConHua u 3B€37

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTb, PaJInyc, TeMIIeparypa,
170:¢ B3aUMOCBSI3b. Hunarpamma
«CHEKTPaJIbHBIA KIJIACC — CBETHUMOCTBY.
3BE3BI TUVIABHOM  IOCJIEIOBATELHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTBY IS

3BE3]] TTIABHOM IOCICA0BATCIILHOCTH

Buytpennee CTpOCHHUE 3BE3.
CoBpeMeHHbIE Npe/ICTaBIECHUs 0
npoucxokaeHnu u spomonuu ConHua u

3BE3. DTanbl )KU3HU 3BE3T

Mineunbii Ilyte — Hama [anakTtuka.
CnupanbHass  cTpykTypa  lanakTtukwy,
pactpenenenue 3BE3A, Ta3a W IIBUIH.

Ilonoxenue U JBMXKEHHE COJ'IHLIa B



8.8

lanaktuke. Ilmockas u chepuueckas
MOJICUCTEMEI | aJTaKTUKU
Tumer  ramakThk. PamgworamaktTmku u

KBa3aphbl. YEpHBIE ABIPHI B SAPAX FaTaKTUK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akoHn XaO0mna. Pazberanue rangakTHK.
Boszpact u pagmyc BceneHHoi, Teopus
bonpmioro B3peiBa. Mogens «ropsdeit

Bcenennoi». PenukroBoe usinyuenue

8.10

MacmtabHast  cTpykTypa BceneHHoii.
Meraranaktuka. Hepeménnsie mpo0aemMbl

ACTPOHOMUU



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

- ®usuka 10 kimace, Mskumes T.5., byxosues b.b., Corckuit H.H./ mox pexn.
[TapdentreBoit H.A., AO, yueOHuUK 1151 00pa30BaTEIbHBIX OpraHU3aINH,
N3narenscTBO «lIpocBenieHne».

- Gusuka 11 kinacc, Msakumer T.4., Byxosues b.b., Corckuit H.H./ nox pen.
[TapdentbeBoii H.A., yue6HuK 1151 0Opa3oBaTenbHbIX opranuzanuii AO,

Nz narensctBO «IIpocBenmieHne.

- 3amaunuk no ¢usuke A.Il. PeimkeBuy 10-11 kmacc.

METOJJNYECKHUE MATEPHUAJIBI 1JI5S1 YYUTEJIS
- 3agaynuk no pusuke A.Il. PeimkeBuu 10-11 kitacc.

- Coopnuk 3amad o pusuke 10-11 xkmacc, O.U. I'pomiiesa.
IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET
- anextponnbie pecypcwl POII, Nudoypok, Kimaccnas pusnka.

2 http://www.fizika.ru — ®usuka.ru.

3 http://fisika.home.nov.ru — Tosnpko B @U3KUKE COJIb.

4 http://www.gomulina.orc.ru — BUpTyaJIbHbII METOAMYCCKUN KaOMHET
YUHUTEIIS

(bU3UKH 1 AaCTPOHOMHUH.

5 http://physics.nad.ru/physics.htm — caiit «®u3nka B aHEMaIUIX.

6 http://www.int-edu.ru/hage.php?id=931 — macrep-kiacc «KuBas pusnkar.
7 http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty f.htm
uudponas nadboparopust «Apxumen». Jlaboparopubie pabOThI IO PUBHKE.

8 http://somit.ru/index_demo.htm

Bupryanbabie 1abopatopuu (HHTEpaKTUBHBIC MOJIEITH PA3IMYHBIX TTPOIIECCOB).
9 http://www.school.edu.ru — odunuanbHbIi cepBep POCCUHCKOTO MIKOIBLHOTO



http://www.fizika.ru/
http://fisika.home.nov.ru/
http://www.gomulina.orc.ru/
http://physics.nad.ru/physics.htm
http://www.int-edu.ru/hage.php?id=931
http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty_f.htm
http://somit.ru/index_demo.htm
http://www.school.edu.ru/

o0Opa3oBaHUs.

10 http://festival.1september.ru @ectuBaip NeaaroruyecKux Uacu
«1ceHTaops».

11 http://www.riis.ru — MexxayHapo iHas oOpa3oBaTelibHas aCCOIUAITHS.
3agauu —

COJICMCTBUE PA3BUTHUIO 00PA30BaHUS B PA3IMUYHBIX 00JIACTSIX.



http://festival.1september.ru/
http://www.riis.ru/

