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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3uke ©0a30BOr0 YypOBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TMOJOXXKEHHUH W TpeOOoBaHUU K pe3yiabTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesbHOI mporpaMmsl, npeactasieHHbix B PI'OC COO, a
Takke C yd€roM denepanbHoil paboyeil mporpamMmbl BOCHUTAHUS M KOHIETIIHU
npenojaBaHusi ydeOHoro mnpeamera «®dusmka» B 00pa30BaTENbHBIX OpPraHU3ALUAX
Poccuiickoit denepannu, pealin3yomux OCHOBHbIE 00pa30BaTelbHbIE POTPAMMBI.

CopnepxaHue nporpaMMbl 10 (PU3MKE HAMPABIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHbI Mupa obydvarommxcsa 10—11 kiaccoB mpu oOydeHuu ux (usmke Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOro mnoaxona. [Iporpamma mno
¢usuke coorBerctByeT TpeboBanusiM DPI'OC COO K miIaHUPYEMBIM JTUYHOCTHBIM,
OpEeIMETHBIM M METanpeIMETHBIM pe3yibTaTaM oOOy4eHMs, a TaKXKe YYHUTHIBAET
HEOOXOJIMMOCTh ~pealu3allid MEXIPEIMETHBIX CBA3ed (U3MKH C €CTECTBEHHO-
HayYHbIMH y4e€OHBIMHM NIpeaMeTaMu. B Heil ompenenstoTcss OCHOBHBIE LIENU HU3YUYEHUS
¢Gbu3MKN Ha YPOBHE CpEHET0 O0IIero 00pa3oBaHus, MIaHUPYEMbIE Pe3yIbTaThl OCBOCHHUS
Kypca (pU3UKU: TUYHOCTHBIE, METAlIPEIMETHBIE, MPpeAMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no ¢pu3nKe BKIIOYAET:

® I[JJaHUPYEMBIE Pe3yJbTaThl OCBOCHHsI Kypca (pu3uku Ha 6a30BOM YpPOBHE, B TOM

qucye MpeIMETHBIE Pe3yNbTaThl M0 roJaM 00yUYeHHUS;

e cozaepxaHue yuyebHoro npeamera «dusmka» mo rogaMm oO0ydeHHs.

dusnka Kak Hayka O HambOosiee OOIIMX 3aKOHAX MPUPOIbBI, BHICTYHAs B KauecTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJl B CHCTEMY 3HaHUH 00
okpyxatorieM wmupe. IIkonapHBIA Kypc QUMK — CHCTEeMOOOpasyromui s
€CTECTBEHHO-HAyUHbIX Y4E€OHBIX MPEIMETOB, MOCKOJbKY (DU3MYECKUE 3aKOHBI JieXkKaT B
OCHOBE TIPOIIECCOB M SBJICHUW, H3y4aeMbIX XHMHEH, Ouomorued, Quandeckoi
reorpadueil u actpoHomuel. Mcrnonb3oBaHWE M AaKTUBHOE MPUMEHEHUE (PU3HUECKHX
3HAHUI OIpenesieT XapakTep U Pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTMHA B cdepe
HHEPreTUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, TMOJYy4YEHUS HOBBIX MaTepuaioB C
3aJJaHHBIMH CBOMCTBaMH M JApyrux. M3ydeHuwe (U3MKH BHOCHUT OCHOBHOM BKJIand B
dbopMHpOBaHNE €CTECTBEHHO-HAYUYHON KapTHHBI MUpa o0ydaromuxcs, B (GOpMHUpOBaHUE
YMEHUW NOPUMEHSATh HAYYHbIA METOJ TO3HAHHWS TMPU BBIIOJHEHUM HUMHU Y4eOHBIX
HCCIIEeI0OBaHNM.

B ocHOBY Kypca ¢u3uKku U1t ypOBHS CPEIHETO 00IIero 00pa3oBaHUs MOJI0KEH P
uziei, KOTOpbIe MOYKHO pacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHMUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C€ HEW KypC SBIAETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuald M3 BCEX paslieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca GU3UKH 00beAMHEH
BOKpYr (usmueckux Teopuil. Bemymmm B Kypce sBuseTcs (opmupoBaHue
MIPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaT€pHH, BELIECTBE U TOJIE.



Hoes  eymanumapuzayuu. EE peanusanmsi mpeanosiaraeT  HMCIOJb30BaHUE
r'YMaHUTapHOTO MOTEHIMaNA (PU3NIECKON HAYKH, OCMBICIIEHUE CBA3U Pa3BUTHUS (DU3UKHU C
pa3BuTHEM OOImecTBa, a TaKkKe C MHPOBO33PCHUECKUMH, HPABCTBEHHBIMH W
HKOJIOTHYECKUMHU MpoOIeMaMu.

Hoes npuxnaonou manpaenennocmu. Kypc pusuku npeamnonaraer 3HaKOMCTBO C
HIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTMUECKHUX MPUIOKEHUN U3yUYEHHBIX TEOPUA U
3aKOHOB.

Hoes sxonocuzayuu peannsyercs MOCPEACTBOM BBEICHUS SJIEMEHTOB COACPKAHUS,
MOCBAMIEHHBIX JKOJOTHUYECKAM MpoOieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXKIEHHUS MpoOJieM palroHAIbHOIO
IPUPOJIOTIONIE30BAHMUS M KOJIOTHUECKON O€30TTacCHOCTH.

Crep:kHEBBIMU dJIEeMEHTaMH Kypca (HU3MKM Ha YpOBHE CpeaHero ooIero
oOpa3oBaHusi ABJIAIOTCS (u3MUeckue Teopur (POpMUPOBAHME MPEACTABICHUNA O
CTPYKTYpE TMOCTpOeHUs (U3MYECKOW TEOpuu, POIM (PyHIAMEHTAJIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPHUPOJE, TPaHUIAX MPUMEHUMOCTH
TEOPUH, /JIsl OMMCAHMSI €CTECTBEHHO-HAYUYHBIX SIBIICHUHN U MPOIIECCOB).

CHUCTeMHO-IeATEIbHOCTHBIN MOJIX0/I B Kypce (DU3UKH pPeaM3yeTcsl MPEXKIe BCEro
3a CYET OpraHU3alNU HKCIIEPUMEHTAIBHON JeSITeNbHOCTH o0yyatonuxcs. s 6a30Boro
YPOBHS Kypca (QH3UKH — 3TO MCIIONIH30BAHNE CHCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIAOOPATOPHBIX pabOT, KOTOPHIE B MporpamMme Mo pu3nke 00beTUHEHbI
B OOIIMI CITUCOK YYCHHUYECKUX MPAKTUYECKUX padoT. BeieneHne B yka3aHHOM TepedHe
7abopaTopHbIX paboT, MPOBOAUMBIX JUISI KOHTPOJS M OIEHKH, OCYIIECTBISETCS
yJacTHHKaMH 00pa30BaTeIbHOTO MPOIecca MCXO/s M3 OCOOCHHOCTEH TUTAHMPOBAHUS U
ocHaieHusi kabuneta ¢usuku. [Ipu s3TOM obecrneunBaeTcs OBIAJCHUE OOYJAIOIIMMUCS
YMEHUSMH TPOBOAWTH KOCBEHHBIC W3MEPEHHS, HCCICJOBAHUS  3aBHCHMOCTEH
(bu3NUeCKUX BEIMYMH U TTOCTAHOBKY OTIBITOB TIO MTPOBEPKE MPEJIOKEHHBIX TUITOTES.

Bonbioe BHUMaHue yAeIseTCS PENICHNUI0 paCYETHRIX U KaueCTBEHHBIX 3amad. [Ipu
TOM JUIs Pacy€THBIX 3a/7ad TPUOPUTETOM SIBISIOTCA 3a/ladyd C SIBHO 3a/IaHHOUN
GU3NYEeCKO  MOAENBIO,  TO3BOJIIONIME  TMPUMEHATH  HM3yYeHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIr0 pasjelsia Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX
pasaenoB. il Ka4eCTBEHHBIX 3a/ad MPHOPUTETOM SIBIISIOTCS 3a/JaHus Ha OOBSCHEHHE
NpoTeKaHus (U3NYECKUX SBICHUH M TPOIIECCOB B OKPY’KAIOUIEH >KM3HM, TpeOyromue
BbIOOpa GU3NIECKON MOJICNHN JJIsl CUTYAI[MH MTPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanmsimu PI'OC COO k marepHasbHO-TEXHUYECKOMY
obecrnieueHnI0 yueOHOTO Tporiecca 6a30BbIl YPOBEHb Kypca (PM3UKU HA YPOBHE CPEITHETO
obmiero oOpa3oBaHUs JODKEH M3ydaThCsl B YCIOBHSIX NMPEIMETHOTO KaOWHETa (QHU3UKU
WIH B YCIIOBHSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.
B kabunere (pu3uku AOMKHO OBITH HEOOXOAMMOE JabOpaTOpHOE OO0OpYIOBaHUE IS
BEITIOJTHEHUST YKa3aHHBIX B TIpOrpaMMe 10 (hU3uKe yUeHWYECKUX MPAKTUYECKUX padoT U
JEMOHCTPAIMOHHOE 000pYA0BaHHUE.

JlemoHcTpamonHoe o0opynoBaHue (HOpMUPYETCS B COOTBETCTBHH C NMPUHIIMIIOM
MUHUMAJIbHOW JOCTATOYHOCTH M 0O0ECleurnBaeT TMOCTAHOBKY IEPEUYHUCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTPAMA JUIS HWCCIEJOBAHHUA H3Y4aeMbIX



SBJIGHUN U MPOLIECCOB, SMIUPHUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHHUYECKHX
MIPUMEHEHHUM.

JlabopaTtopHoe  oOopyaoBaHuME JJII  YYCHHUYECKHUX  MPaKTHUUECKUX  paldoT
dbopMupyeTcs B BUJE TEMAaTHYECKUX KOMIUIEKTOB M OOECHEUYHBAETCS B pacyére OHOTO
KOMIUIEKTa Ha JABYX oOywarommxcs. TeMmaTudeckne KOMIUIEKTH J1a0opaTOPHOTO
000pyI0BaHUsI AOTKHBI OBITH MMOCTPOEHBI HA KOMIUIEKCHOM HMCIIOIB30BAHUU aHATOTOBBIX
U TMQPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE
1M (ppOBBIX TabopaTOpHii.

OCHOBHBIMHU LIETSIMU U3Y4YE€HHS PU3UKH B 00111€eM 00pa30BAHUH SBIISIOTCS:

e (opMupOBaHUE WHTEpPECa U CTPEMIICHUS 00YJArOIMUXCS K HAYYHOMY H3YyUEHHUIO

MIPHUPOJIBI, PA3BUTHE UX UHTEIICKTYATBHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® Da3BUTHE TMPEICTABICHUA O HAYYHOM METOJE TO3HaHUS U (HOPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3YyYEeHHS OCHOB
CTpOEHUS MaTepuu U (HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMeHUU OOBICHATH SBIIEHUS C WCIOJB30BAaHHEM (HU3HUECKHUX
3HAHWUN U HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue TmTpeACTaBICHUH O poilu (U3UKH JUISI Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA.

JlocTikeHne OSTUX IieNiell oOecreyrBaeTCs pEIICHHEM CIEAYIOMUX 3a7ad B

npoliecce u3ydeHus Kypca GU3MKU Ha YpOBHE CPEIHEro o01ero oopa3oBaHus:

® TMpUOOpPETeHHE CUCTEMBI 3HAHMKA 00 OOmMX (U3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHUSAX, BKIIOYAs  MEXaHUKY, MOJEKYISIPHYIO  (QU3HKY,
AJICKTPOJIMHAMHUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3NKH;

e (opmupoBaHME yYMEHUI TPHUMCHITH TEOPETUYCCKUE 3HAHUS JUIT OOBSCHEHUS
bu3nUecKux SBJICHUN B MPUPOJE M JUIS TPUHATHS NMPAKTUUCCKUX PEIICHUH B
MMOBCEIHEBHOM >KU3HU;

® OCBOEHHE CIIOCOOOB pEIICHHs Pa3IUYHBIX 3a7ad C SBHO 3aJaHHON (PU3NUYECKOM
MOJIENBIO, 33/1a4, TOPa3yMEBAIOIINX CaMOCTOSTENIFHOE CO3JJaHie (PU3UIECKOM
MOJIENH, aICKBATHOHN YCIIOBUSM 3a7a4u;

® [OHMMaHWEC (UINYECKUX OCHOB W TIPHHIMIIOB JICHCTBUS TEXHHUYECKHX
YCTPOMCTB M TEXHOJIOTHYECKHX MPOIIECCOB, WX BIUSHHUS HAa OKPYKAIOIIYIO
cpeny;

® OBIIQJICHUEC METOJAAMH CaMOCTOATEIBHOTO TUIAHUPOBAHHWS W TIPOBEICHUS
bu3MUeCKUX DKCIEPUMEHTOB, aHajduW3a W WHTEPIpEeTalud  HHPOpPMAIIUH,
OTIpe/ieJICHNs JOCTOBEPHOCTH TOTYYEHHOTO Pe3yibTara;

® CO3JIaHUE YCIOBHM [UJI1 Pa3BUTHUS YMEHHH HPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKOH JECATEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi YpPOBEHb) Ha YpPOBHE CpEIHETO 0OIIero

obpazoBanus otBoautcs 204 gacos: B 10 kmacce — 102 ywacos (3 gaca B Hexmeno), B 11
kiacce — 102 gacos (3 yaca B HeeN0).



[Ipennaraemplii B mporpamMme IO (U3MKE TMEpPeYeHb J1abOpaTOpHBIX W
MPAKTUYECKUX Pa0OT SBISICTCS PEKOMEHIOBAHHBIM, YUHTENb JIeJIAcT BHIOOP MPOBEIACHUS
7abopaTopHBIX pabOT W OMBITOB C YYETOM WHAUBUAYaTbHBIX OCOOCHHOCTEH
00ydJaromuxcs.

COJAEPKAHUE OBYYEHUA
10 KJIACC

Paszpen 1. @u3nka 1 MeTOAbI HAYYHOI'0 TO3HAHMSA

®dusnka — Hayka o mpupone. Hayduneie MeTOABI MO3HAHUSA OKPYKAIOLIEro MHpPA.
Posnb 3kciepuMeHTa U TEOpUH B IIPOLIECCE MO3HAHMS IPUPO/IbI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (uU3MUECKUX SBJIECHUN M mpolueccoB. HayuHble rumnoressl.
dusnueckue 3aKOHBI M TEOpPUU. ['paHUIBI MPUMEHUMOCTH (U3NYECKHX 3aKOHOB.
[IpuHIKIT COOTBETCTBHUS.

Ponp 1 MmecTo pusuku B popMUPOBaHUU COBPEMEHHOM Hay4yHON KapTHUHBI MHUpPA, B
IIPaKTUYECKOU IEATEIBHOCTH JIIOJICH.

Jlemoncmpayuu

AHasorossie U HU(PPOBBIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanundeckoe naBuxkeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBMKEHHs. Cuctema
orcyéra. Tpaekropus.

[Tepemerienue, CKOPOCTh (CpeIHsISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHUE
MaTepuaibHOM TOYKM, HUX TPOEKIMH HAa OCH CHUCTEeMbl KoopauHaT. CroxxeHue
MIEPEMELICHUI U CI0KEHHE CKOPOCTEH.

PaBHOMepHOE ¥ pPaBHOYCKOPEHHOE TMpSMOJIMHEHHOE JABWXeHHe. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMENICHUS MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBoOoaHOE majieHne. Y CKOPEHHE CBOOOTHOTO MaICHHUS.

KpuBonuHelHOe nBMKEHUE. [[BH)KEHHME MaTEepUaIbHOM TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM O MOJIYJII0 CKOPOCThIO. YTJIOBAasi CKOPOCTh, JIMHEIHAsA CKOpOCTh. Ilepuon u
yacToTa obpaiienus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckrne yCTpPOMCTBA M NMPAKTUYECKOE IMPUMEHEHHE: CIUAOMETP, IBUKEHHUE
CHApSJIOB, IIEMTHbIE U PEMEHHBIE TIEPEIayun.

Jlemoncmpayuu

Mopenb cucteMbl OTCYETa, WJUIIOCTpAlUsl KUHEMATHYECKUX XapaKTEepUCTUK
JIBUKEHUS.

[IpeoGpazoBaHue NBUKEHUI C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B Pa3pEKEHHOM IPOCTPAHCTBE.

HaGnmtonenue nBWXeHHUS Tena, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.

HamnpaneHnue ckopocTy MpU ABUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabonvl

N3yueHrne HEpaBHOMEPHOTO JABMKEHHS C LEIbI0 ONPENENCHUs] MIHOBEHHOM
CKOPOCTH.

HccnenoBanue COOTHOUIEHUST MEXAY NyTSIMH, NPOWIECHHBIMA TEJIOM  3a
IIOCJIEIOBATEIIBHBIC PABHBIC NTPOMEXYTKM BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBJKEHHUH C
HAYAJIbHOU CKOPOCTBIO, PABHOM HYIJIIO.

W3yueHne NBUKEHMS IIApPHUKA B BSI3KOW JKUJIKOCTH.

N3ydeHne NBUKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutensHOCTH [anmuiies. [lepBwit 3akoH Herorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnosuinuu cui. Bropoii 3akoH HbroToHa st
MaTtepuabHOM TOUKH. Tpetnil 3akoH HproTOHA 119 MaTeprUaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tspkecTu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunel TpeHus (Mokosi, ckoiibkeHus, kadeHus). Cuna Ttpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbXKEHUS U cuiia TpeHus nokos. Koapduuuent tpenus. Cuiia
COITPOTHUBIICHUS IIPU JBUKEHUH TEJIA B KUJIKOCTH UJIH Ta3e.

[ToctynaTenbHOE U BpallaTeabHOE JBUKEHNE aOCONMIOTHO TBEPAOIO TeNa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpalieHusd. [lnedo cumel. YcinoBus paBHOBECHS
TBEPAOIO Tena.

TexHuueckrne yCTpOMCTBA U NMPAKTUYECKOE IPUMEHEHHNE: MMOAINITHUKY, IBUKECHHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenue nHepUMH.

CpaBHeHuE Macc B3aUMOEHCTBYIOIINX TEJL.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBHCHMOCTD CHJIBI YIPYTOCTH OT JAe(OpMaIliH.

Hesecomocts. Bec Tenna npu yCKOPEHHOM IMOIbEME U TIAJICHUU.

CpaBHeHME CUJI TPEHUSI TOKOSI, KAYEHUS U CKOJIb)KECHHUSI.

VYcnoBus paBHOBeCHs TBEPAOTro Tesna. Buasl paBHOBECHS.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl

N3yuenue nBrxeHust Opycka M0 HAaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI  YIIPYTOCTH, BO3HUKAKOLIMX B IPYXHHE U
PE3NHOBOM 00pa3Ile, OT X AehOpMaInH.

HccnenoBanue ycinoBHil paBHOBECHUS TBEPIOTO TENa, UMEIOLIETO OCh BPAILEHHUS.

Tema 3. 3akonvl coxpaneHus ¢ Mexanuke



HNmnynbsc MatepuanbHOM TOYKM (Te€na), CUCTEMbl MaTepHallbHBIX ToueK. Mmmyibce
CWIBl M H3MEHEHHE HMITyJbCa Teja. 3aKOH COXPaHEHUs uMIlyJbca. PeakTnBHOE
JBHYKCHHUE.

PaGora cuiiel. MOIITHOCTE CHUJIBI.

Kunernueckass »5SHeprusi MarepualibHOM TOUkM. Teopema 00 U3MEHEHUU
KMHETUYECKOM SHEPTUH.

[TorenunansHas 3Heprus. lloTeHuumanbHas 3HEpPrUs yHpyro AepOpMUPOBAHHON
npyxunsbl. [ToreHnmanbHas sHeprus Tesa BOJIN3U MOBEPXHOCTH 3eMIIN.

[ToTeHuManbHbBIE U HETIOTEHIUANIbHBIE CUIIbl. CBSI3b paObOTHl HETIOTEHIUATBHBIX CHII
C U3MEHEHUEM MEXaHMYECKOW HEPIMM CUCTEMBI TEJl. 3aKOH COXPAaHEHUs MEXaHUYECKON
DHEPTUH.

Yipyrue u HeyIpyrue CTOJIKHOBEHMUS.

TexHudyeckne yCTPOMCTBA M MNPAKTUYECKOE IPUMEHEHHME: BOJOMET, KONED,
NPYXUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBM)KEHHE.

[lepexon noTeHIMAIBHON SHEPTUN B KHHETHUECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopnvie pabomul

N3yuenue abCONOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C N3MEHEHUEM MEXaHHUECKOIl SHepruu Tena Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. Mosiekyasipaas ¢pusuka u TepMOJAMHAMHUKA

Tema 1. Ocro6bt MOIEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIC TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM M UX OIBITHOE
obocHoBanme. bpoyHoBckoe gaBmwxkenue. Juddysums. Xapakrep ABWKEHHS U
B3aUMO/ICIICTBUS YaCTHUI] BellecTBa. MOJENN CTPOEHHU ra30B, )KUIAKOCTEN U TBEPABIX TEI
U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojieneld. Macca u pa3Mepsl MOJICKYIL.
KonunuectBo Bemecta. [locrosiHHass ABoraapo.

TenoBoe paBHOBecue. Temmeparypa m e€ wusMmepenue. lllkama Ttemmeparyp
Llenbcus.

Mognens uaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKON
TEOPUH HMJICATBHOTO Ta3a. AOCONIOTHAS TeMIlepaTypa Kak Mepa CpeaHel KMHETHYeCKOU
DHEPIrUM TEIUIOBOrO ABWKEHMs yacTul rasa. lllkama temmnepatyp KenbBuna. ['a3oBble
3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. 3akoH J[lampTona. M3ompouecchl B
U7eallbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacrasieHue
U30TPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOe TPUMEHEHHE: TEPMOMETP, OapOMET.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIIME JUCKPETHOE CTPOCHHUE BeliecTBa, (GOTOrpapuu MOJEKYI
OPraHUYECKUX COCIUHECHUM.



OmnpiTel 0 TG Y3UN KUAKOCTEH U ra30B.

Mosiens OpOyYHOBCKOTO JTBUKEHUSI.

Mopens onbiTa LlTepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOIO B3aUMO/ICHCTBHUS.

Monens, HuTrocTpUpyroLias IpUpoly 1aBJIEHUsS ra3a Ha CTEHKH COCYAa.

OnbITel, WUIIOCTPUPYIOIIME  yYpaBHEHUE  COCTOSHMS  MJEAJIBHOIO  Trasa,
M30IPOIIECCHI.

Vuenuueckuti asxcnepumenm, nabopamopHvie pabonuvl

OmnpeneneHne Macchl BO3/lyXa B KIAaCCHOM KOMHATe€ HAa OCHOBE M3MEPEHUN 00BEMA
KOMHATBHI, JaBJICHUS U TEMIIEPATyphbl BO3/1yXa B HEN.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMH COCTOSIHUS Pa3pesKeHHOTo Ta3a.

Tema 2. Ocrnosvt mepmoouHamurku

TepmonnHamuyeckass cucrema. BHYTpeHHsIT DSHepruss TEPMOJIMHAMHYECKON
cUCTeMBbl U cmocoObl e€ u3meHeHUs. KommdectBo TeruoTel U paboTta. BHyTpeHH:ss
SHEpPrusi OAHOATOMHOTO HACAbHOTO rasza. Buzsl Temonepenauu: TEMJIONPOBOAHOCTb,
KOHBEKLHUSI, U3TTyuyeHHE. Y IeJIbHAsl TEIUIOEMKOCTh BellecTBa. Koanm4ecTBO TEIIOTHI MPU
TeIIonepeiaye.

[TonsiTue 06 agunadatHom mpouecce. [lepBriif 3akoH TepMoauHaMuku. [IpuMenenne
NEPBOr0 3aKOHA TEPMOJMHAMUKHM K H30IpolueccaM. ['paduyeckas HHTepIpeTaLus
paloThI raza.

Bropoii 3akon TepMoguHaMuku. HeobpaTuMocTh MpoIeccoB B MPUPOJIE.

TeruoBbie MamuHbl. [IpuHIUIBL AeCTBUS TemioBbIX MammH. [IpeoOpazoBanus
HHEpPruM B TEIUIOBBIX MalrHax. KoaguuueHT noae3Horo AeicTBUs TEIIIOBONH MalIMHBbI.
[Mukn Kapuo m ero ko3hdUIMEHT MOJE3HOTO ACUCTBHS. DKOJIOTUYECKUE MPOOIEMbI
TEII0AHEPTEeTUKH.

TexHUuecKne yCTpONCTBAa M MPAKTHYECKOE NPUMEHEHUE: JBUTATENIb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOJUIbHUK, KOHIAULIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW >HEpPruM Tejla MpU COBEPLICHUH pabOThl: BBUIET MPOOKU
u3 OyTBUIKM IO/ JIEHCTBUEM CXKAaTOTO BO3/AyXa, HarpeBaHUe 3(upa B JATYHHOU TpyOKe
nyTéM TpeHUs (BUIECOAEMOHCTpAIIHS).

M3MeHeHne BHYTpEHHEN SHEpruu (TemMreparypbl) Tea Npu TEIIonepeaaye.

OnbIT 0 a1MabaTHOMY PACIIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mogenu mnapoBoil TypOHWHBI, ABHraTelis BHYTPEHHEIO CrOpaHHs, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl

W3mepenue yeabHON TEeI0EMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeuyecmea. Dazoevie nepexoonl

[TapooOpa3zoBanne u KoHjeHcauus. Vcnapenue u kumneHue. AOCONIIOTHasT U
OTHOCHUTEJIbHAsI  BJIAQXHOCTh BO3ayxa. HacelmeHHbli mnap. YaenpHas TemuioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT AABJICHHUSL.



Teépmoe temo. Kpuctammmueckue u amopdHble Tena. AHH30TPOIUS CBOMCTB
kpuctayuioB. JKuakue kpuctauibl. CoBpemMeHHble Marepuanbl. llnaBienue u
KpucTajuin3anus. Y iefibHast TeruioTa rmiasiaeHus. Cyomumanus.

YpaBHEHHE TEeTUIOBOTO OaaHca.

TexHudyeckue YCTpPOIICTBA U  MPAKTUYECKOE MPUMEHEHHE: THUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHMU MOJYYEHHUS] COBPEMEHHBIX MaTEpHaJiOB, B TOM
YHUCIIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIICHHBIX MAPOB.

Kunenuie npu NnOHWKEHHOM JaBJICHHUH.

Cnoco0Obl U3MEpPEeHUs BIAXKHOCTH.

HaGmroenre HarpeBaHusl ¥ TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpaius KpuCcTajioB.

Yuenuueckuti sxcnepumenm, 1a6opamopHvie pabomul

N3MepeHre OTHOCUTENBHOM BIaXHOCTH BO3/yXa.

Pasnen 4. DiiekTpoauHaMmuka

Tema 1. Inekmpocmamuka

OJeKTpu3anusa Tel. DJIEKTPUUYECKUU 3apsan. JBa BuAa SIEKTPUUECKHX 3apsJIOB.
[IpoBOAHMKH, TUANEKTPUKH U TOJYIPOBOJHUKU. 3aKOH COXPAHEHHS JIJIEKTPUUECKOTO
3apsaa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHblid 37IeKTpUYECKHl 3apsl.
Dnektpuueckoe nosie. Hanpssk€HHOCTH dnekTpudeckoro mosts. [IpuHmun cyneprno3uiuu
ANEKTPUUECKUX NoJieH. JIMHUY Hanpsy)KEHHOCTU JIEKTPUUYECKOTO MOJIS.

PabGora cun snexkrpoctatuyeckoro moisa. [lotenmuan. Pa3HOCTh MOTEHIMATIOB.
[IpoBOIHMKKM W JAMDJIEKTPUKUM B DIIEKTPOCTATUUECKOM TMoje. Jludnexkrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTtop. OIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATopa.
DHeprus 3apsKeHHOTO KOHACHCATOPA.

TexHuueckue yCTpPOMCTBA U  IPAKTUYECKOE IMPUMEHEHHE:  3JIEKTPOCKOIL,

AIIEKTPOMETP,  AJNEKTpPOCTaTHYecKas  3aluTa,  3a3eMJIEHHE  DJIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN aImapar, CTPyUHBIN IPUHTED.
Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHIUI ACUCTBUSA DJIEKTPOMETPA.

B3anmopaeincTBue HadIeKTPU30BaHHBIX TEN.

DIIEKTPUUYECKOE MOJIE 3apSKEHHBIX TEN.

[IpOBOIHMKY B DJIEKTPOCTATUYECKOM II0JIE.

DNeKTpocTaTNYeCcKas 3aluTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOLIAAM IUIACTHH,
PACCTOSIHUSA MEKy HUMHU U JUAIEKTPUIECKON ITPOHULIAEMOCTH.

OHeprus 3apsyKeHHOTO KOHACHCATOPA.

Yuenuueckuti sxcnepumenm, nabopamopHuie pabomuol



N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. [locmosannstii 3n1ekmpuueckuii mok. Toku é paznuunvix cpedax

DNEeKTPUYECKUIl TOK. Y CIIOBUS CYIIECTBOBAHMSI JIEKTPUUECKOr0 TOKa. MIcTOUHMKH
Toka. Cuna Toka. IlocTOSsHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yyacTKa Lemnu.

OJIEKTPUUECKOE  COMPOTUBIECHUE.  YJIEIbHOE  CONPOTHUBIICHUE  BEILECTBA.
IlocnenoBarenbHOE, apauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pa6ora snextpudeckoro Toka. 3akoH Jxoyns—JIenna. MOMIHOCTE 31EKTPHUUECKOTO
TOKA.

DNEKTPOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBJIECHUE HMCTOYHUKA TOKA. 3aKOH
OmMa 1151 moJTHOM (3aMKHYTOM) sieKkTpudueckoit nenu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAsT MPOBOJUMOCTb TBEPIBIX METAIOB. 3aBUCHUMOCTH CONPOTHBIICHHS
METaJUIOB OT TeMIlepaTypsl. CBEPXIPOBOIUMOCTb.

DJNeKTpUUeCcKuil TOK B Bakyyme. CBOMCTBA JIIEKTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHAsI U MPUMECHAsE TPOBOJUMOCTD IMOIYIPOBOJHUKOB.
CoiicTBa p—n-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

DIEeKTPpUYECKUI TOK B PACTBOPAX U PACILIABAX DJIEKTPOIMUTOB. DIEKTPOIUTHIECKAS
JUCCOLMAHs. DIEKTPOJIN3.

DnekTpryeckuil TOK B ra3zax. CamMOCTOATENbHBIA M HECAMOCTOSITENBHBIN pa3psi.
Monnus. [1na3zma.

TexHudeckne ycTpoMCTBA M MPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHHKHU TOKa, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIILHBIC
npuOOpbl, TEPMOMETP  CONPOTUBIIEHUS, BAKYyMHBI  JAMOJ, TEPMHUCTOPbI U
¢doTope3ncTopsl, NOTYNPOBOAHUKOBBIN TNOJI, TalbBaHUKA.

Jlemoncmpayuu

M3mepeHune cuilbl TOKAa U HaIlpsIKEHUS.

3aBUCHMOCTbD CONPOTUBJICHUS HUJINHIPUYECKUX TPOBOIHUKOB OT JJIMHBI, TUIOIIATN
IIOIIEPEYHOr0 CEUYCHUs U MaTepHalIa.

CMelaHHOe COEJMHEHNE TPOBOJHUKOB.

IIpsmoe  u3MepeHue  JJIEKTpoABWXKYyLIeH  cwibl.  Koporkoe — 3aMblkaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUSI.

3aBUCUMOCTb COIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB AIEKTPOIIUTOB.

HckpoBoli pa3psl ¥ IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSS TPOBOJAUMOCTD JTNO/IA.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl

N3yyeHne cMEIaHHOr0 COEIMHEHNS PE3UCTOPOB.

W3mepeHne HIeKTPOABUKYIIEH CHIBI HCTOYHUKA TOKA W €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmonenue snexkTponusa.

Me:xnpeamMeTHbie CBA3U



Nzyuenne kypca ¢puszuku 6a30Boro ypoBHs B 10 kiacce ocymiecTBisieTcs: ¢ y4éToM
CoJIep KaTeNbHBIX MEKIIPEAMETHBIX CBS3€H ¢ KypcaMu MaTeMaTUKH, OUOJIOTHH, XUMUU,
reorpaduu U TEXHOJIOTHUHU.

Meoicnpeomemmuvie noHAmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4HOTO
MO3HAHUS: SIBJICHUE, HAay4YHbI (akT, runore3a, pu3nUecKas BEIUYMHA, 3aKOH, TEOPUSs,
HaOII0/IeHNE, YKCIIEPUMEHT, MOICTUPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxka: pelleHWE CHCTEMbl YpaBHEHUH, JHHEWHas (yHKUMsA, mapaboda,
runepOosa, ux rpaduKku U CBOMCTBa, TPUTOHOMETPUUYECKHE (PYHKIIUU: CUHYC, KOCHHYC,
TAHIE€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKIIMHA Ha OCH KOOPAHHAT, CII0XKEHUE BEKTOPOB.

buonocus: MexaHuuyeckoe ABWKEHHUE B JKUBOM mpupoae, auddysusa, ocmoc,
TEIUIOOOMEH JKHMBBIX OpTraHU3MOB (BUIBI TEIIONEpEeaaud, TEIIOBOE pPaBHOBECHE),
ANEKTPUUECKUE SABJICHUS B )KUBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOIb
BEILIECTBA, MOJIAPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJN, JKHUAKOCTEH M Ta30B,
AIIEKTPUYECKHE CBOMCTBA METAILIOB, SJIEKTPOIUTUUECKAS JUCCOIUAINS, TallbBaHUKA.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPbl, 0APOMETP, TEPMOMETD.

Texnonoeus: mnpeobpa3oBaHue ABWKCHHH C HCIOJIb30BAHUEM MEXAHH3MOB, YUET
TPEHUsI B TEXHUKE, MOIIIMIHUKHU, HCIOJIH30BAaHUE 3aKOHA COXPAHEHUS HUMITyJIbCa B
TEXHUKE (pakeTa, BOJOMET W ApPYrUe), JBUTaTellb BHYTPEHHETO CropaHus, NapoBas
TypOuHa, OBITOBOM XOJOAWIBHHUK, KOHAUIIMOHEDP, TEXHOJIOTUU TOJYYCHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJIE HAHOMATEpPUAIOB, U HAHOTEXHOJOTUHU, DIEKTPOCTATUUYECKAS
3allUTa, 3a3EMJICHUE ANEKTPONPUOOPOB, KCEPOKC, CTpYWHBIN TIPUHTEDP,
AIIEKTpOHArpeBaTeIbHbIC MPUOOPHI, JEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHHUKA.

11 KIIACC

Paznen 4. DuekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

IlocTostHHbIE MarHuThel. B3aumMonelcTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHoe
nosie. Bektop MarHuTHOW MHAYKUMHU. [IpuHOMN Cyneprno3unvy MarHUTHBIX MOJIEH.
JInaun MarHuTHOM MHAYKIMHU. KapTHHA TMHUM MarHUTHOW MHAYKIUH I1OJIS TOCTOSTHHBIX
MarHMTOB.

MarsuTtHOE 1OJIe TPOBOJHMKA ¢ TOKOM. KapTWHa IMHUN MHIYKIMM MAarHUTHOTO
10JIs1 IJTMHHOTO MPSIMOrO MPOBOJHMUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJAHMKA, KaTYIIKU
¢ TokoM. OneIT OpcTeaa. BzaumoneicTBue MpoOBOJHUKOB € TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HAaIIPaBJICHHUE.

Cuna JlopeHna, e€ MOIynp M HampasiieHHE. [IBrkeHuWe 3apsHKEHHOW 4YacTHULIbl B
OJIHOPOJIHOM MAarHUTHOM MoJje. Pabora cuiibl Jlopenna.

SIBieHME IEKTPOMAarHUTHOM MHIAYKUMU. [IOTOK BEKTOpa MAarHUTHOW WHAYKIIMH.
DNEeKTPOJBUKYILAS CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMArHUTHON MHIyKuuu Papajes.

BuxpeBoe oanekTpuueckoe 1mosie. OJEKTPOABMKYINAs Cujla MHIYKIUU B
IIPOBOJTHUKE, ABUKYILEMCS IIOCTYIIATEIBHO B OJHOPOAHOM MarHuTHOM IIOJIE.



IIpaBuiio Jlenua.

NHIYKTUBHOCTS. SIBnenue CaMOMHAYKIIHH. DIIEKTPOABIKYIIAS cuIa
CaMOMHAYKIIHH.

DHEprusi MAarHUTHOTO TOJI KATYIIKH C TOKOM.

DIIEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpoOMCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MarHUTHI,
AIEKTPOMATHUTHI, 3JIEKTPOIBUTATENb, YCKOPHUTEIHN AIEMEHTAPHBIX YaCTHII,
WHIYKIITMOHHAS TICYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO TIOJISI.

B3anmopeiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBiieHUE PNEKTPOMATHUTHON UHIYKITUHU.

[IpaBuno JleHna.

3aBUCUMOCTh 3JIEKTPOJIBHKYIIIEH CWIbl HWHIYKIIMA OT CKOPOCTH HM3MEHEHMUS
MarHuTHOTO MOTOKA.

SIBneHne CaMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomwi

N3yyeHne MaraiuTHOTO MOJIst KATYIIKU C TOKOM.

HccnenoBanue necTBHUS MOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sSBIEHUS 371EKTPOMATHUTHOW UHTYKIIHAH.

Paspnen S. Koste0aHusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbBLE KO1EOAHUA

KonebarenpHas cucrema. CBOOOIHBIC MeXaHWUECKHE KojeOaHus. ['apMoHnUeckue
konebanus. [lepuon, yactora, ammuryia u ¢asza xoneGanuil. [IpyKUHHBIA MasTHHK.
Marematuueckuii MasTHUK. YpaBHEHHE TapMOHMYEeCKMX Konebanuid. [IpeBparienue
HHEPrUM MPU FAPMOHUYECKUX KOJIECOAHUSIX.

KonebarenpHbiii KoHTYp. CBOOOHBIC AJIEKTPOMArHUTHBIC KOJICOAHHSI B UICATBHOM
Kosie0aTeIbHOM KOHTYpe. AHAJOTUS MEXAY MEXaHMYECKUMHU U 3JIEKTPOMArHUTHBIMHU
koneOanusmu. @Dopmyna Tomcona. 3aKkoH CcOXpaHEHUS DJHEPTrUUM B HICATBHOM
Kosie0aTeIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxaromMX KoJieOaHUsAX. BBIHYXKIEHHbIE MeEXaHUYECKUE
koseOanus. Pesonanc. BeIHYXIeHHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI.

Ilepemennbiii TOK. CHHYCOUIAJIBHBIN TTEpEeMEHHBIA TOK. MOIIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYJHOE U IEUCTBYIOLIEE 3HAYCHHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpanchopmatop. IlpousBonactBo, mnepenada U MNOTpeOJIEHHE BJIEKTPUUECKON
DHEPruu. OKOJIOTMYECKHE PHUCKM TIpU HPOU3BOJACTBE AeKTpodHepruu. KympTypa
HCII0JIb30BAHMS DJIEKTPOIHEPIUU B ITIOBCEITHEBHOM JKU3HU.



TexHuueckue yCTpOWCTBAa U MPAKTUYECKOE MPUMEHEHHE: AJIEKTPUUECKHU 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUU AJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB  Kojie0aTeNbHOM  cUCTEMbl  (TIPYXUHHBIA — HWIIK
MaTeMaTHUYEeCKUN MasTHHK).

Hab6mronenue 3aTyxaromux KojeOaHuH.

HccnenoBanue CBOWCTB BBIHYKJIEHHBIX KOJIEOAHUM.

Habmonenue pe3onanca.

CBOOOIHBIE 3TIEKTPOMATHUTHBIE KOJIECOAHMS.

OcuuiorpaMMbl  (3aBUCUMOCTH CUJIBI TOKAa W HAMpPsDKEHHs] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu  moCieNOBaTENbHOM  COCAUHEHUM  PE3UCTOpa,  KaTYIIKU
HWHYKTUBHOCTH U KOHJEHCATOpA.

Mopaens TUHUM 3IEKTPOIIepeIayuu.

Vuenuueckuii axcnepumenm, nabopamopHwie pabonivl

HccnenoBanue 3aBUCUMOCTH TIEpUOa MaJIbIX KojeOaHUW rpy3a Ha HUTU OT JUTMHBI
HUTHU U MacChl Tpy3a.

HccnenoBanue mepeMEeHHOTO TOKa B IIEMIA M3 TOCJIENI0BAaTEIbHO COEIMHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLE G0JIHbL

Mexanndeckre BOJIHBL, YCIOBHS — pacnpoctpaneHusa. llepumon.  CkopocTh
pacipocTpaHeHus U JUTHHA BOJHBL. [lonepeunsie u npo1oyibHbIe BOJHEL. MHTEepdepeHIus
U AU pakiys MEXaHUIECKUX BOJH.

3Byk. CkopocTs 3ByKa. ' poMkocTs 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJIHBL. YCJIOBHUS M3JYYCHHS DJJICKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B snekrpomarHutHOoM BojHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE, TNPEIIOMJICHUE, TMOoJspu3aius, audpaxius,
unTepdepeniysa. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.

[[Ixkanma >JIEKTPOMATHUTHBIX BOJH. [IpuMeHEeHHE >SIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI PAAMOCBSI3H U TeNEBUICHM. Pagnonokanus.

DIIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

TexHudyeckue yCTpPOWCTBA M  TMPAKTUYECKOE MPUMEHEHHE: MY3BbIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi JUAarHOCTMKAa B TEXHUKE W MEAMIIMHE, pajap,
panuonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHUE MOMEPEUHBIX U MPOJAOJIbHBIX BOJIH.

KoneOmromieecs Teno Kak HCTOYHUK 3BYKA.

HaOnronenue otpakeHus: U MpeIOMIICHUS MEXAHUYECKUX BOJIH.

HaGmonenue nateppepeHunu u Auppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGunroneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M 4acTOTOM
KoJieOaHu M.



HccnenoBaHue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIICHHUE,
nojspuzanus, Audpakuus, MHTepHepeHIHsL.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. IIpsamonuHeiiHOe paclipocTpaHEHUE CBETa B OJJHOPOJIHOMN
cpene. JIyd cBera. ToUeUHBIM UCTOYHHK CBETA.

OtpaxeHue cBeTa. 3akoHBl OTpakeHus cBera. llocTpoeHue wuszoOpakeHH B
IJIOCKOM 3€pKale.

[Ipenominenue cBera. 3akOHBI MpPEIOMIICHHsS cBeTa. AOCOJIOTHBIM IOKa3aTeib
npenomiennsd. IlomHoe BHyTpeHHee oTpaxeHue. llpemenbHbld  yroam  MOIHOrO
BHYTPEHHEI0 OTPAXECHUS.

Hucnepcus cera. CnoxxHbIl cocTaB Oenoro ceera. Lser.

CoOuparomue U pacceuBaromye JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHUE U
onTHYecKas cuiaa TOHKOM IuH3blL. IlocTpoeHne u300pakeHudt B coOuparomux U
paccenBaronux JuH3ax. @opmysa TOHKOH JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JTUH30M.

[Ipenensr TPUMEHMMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBas ontuka. MHtepdepenius cBeta. KorepeHTHbIE MCTOUHUKHU. Y CIOBHS
HAOJIIO/IEHN MaKCUMyMOB M MHHMMYMOB B HHTEp(PEPEHUMOHHOM KapTHHE OT JBYX
CUH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxkuus ceta. JudpakuronHas pemérka. YciaoBue HaOMIOJIEHUS TIaBHBIX
MaKCUMYMOB MpH MaJIeHUU MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuueckue ycTpoiicTBa W NPAKTHYECKOE INPUMEHEHHE: OYKH, JIyIa,
doToanmnapar, NPOEKUUOHHBIA amnmapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKAa,
TU(PaKIMOHHAS PEIIETKA, TTOJISIPOU/.

Jlemoncmpayuu

[TpsimonuHENiHOE  pacHpoCTpaHEHHWE, OTPAKEHHWE U IPEIOMIIEHHE  CBETA.
OnTuueckue npudopsI.

[TonHoE BHYTpeHHEE oTpa)xeHue. Moiesib CBETOBOIA.

HccnenoBanue CBOWCTB M300paKCHUM B JIMH3AX.

Moenn MUKpOCKOIIa, TEJIECKOIIA.

HaGmronenue untepdepeHinm ceera.

Habmonenne nudpakuuu ceera.

Habmronenue aucnepcuu cBera.

[TonydyeHne cnekTpa ¢ NOMOILbIO IPU3MBI.

[TonydeHnue criekTpa ¢ TOMOMIBIO JUPPAKITTOHHON PEIIETKH.

HaGnronenue nonspuzainuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomul

M3mepeHune nokasaress NpeJoMIICHUs CTEKIIa.

HccnenoBanue cBONCTB N300paKeHU B JINH3aX.

Habmronenue qucnepcuu cBera.

Pa3znen 6. OcHOBBI crnenuaJbLHOM TCOPUHU OTHOCUTEJIBbHOCTH



['paHunpl NPUMEHMMOCTH KjacCU4ecKoW MexaHuku. IlocTynaTel cnenuanbHON
TEOpPUU OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTb MOAYJIS CKOPOCTH CBE€Ta B BaKyyMe,
HNPUHIMIT OTHOCUTEIBbHOCTH DWHILTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM M COKpallleHHE
JUTVHBI.

OHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUILBI.

CBsi3p Macchl C SHEPIHEW M HMIIYJIbCOM PEIATUBUCTCKOM YacTUIBL. DHEPIHs
TIOKOSL.

Pazgen 7. KBanToBasi puzuka

Tema 1. dnemenmut K6AHMOBOU ONMUKU

®oronbl. ®opmyna [lnanka cBs3u sHepruu (GOTOHA C €ro 4acToTOM. DHeprus u
UMIyJIbC (OTOHA.

OtkpeiTe U uccienoBanue ¢ororpdexra. Onpitel A. I'. CrtoneroBa. 3aKOHBI
dororpdexra. YpaBHenue OiHmTelHa s Qotorddekrta. «KpacHas rpaHuna»
dotoarddekra.

Jasnenue ceeta. OmpiTel [1. H. JIeOenena.

XUMHYECKOE JEUCTBUE CBETA.

TexHudyeckue yCTpOWCTBA H  MPAKTHYECKOE MpUMEHEHHe: (POTORIEeMEHT,
dboTOIaTUNK, COTHEYHAs OaTapes, CBETOIHO/I.

Jlemoncmpayuu

®oTtorh ekt Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTHHOM.

HccnenoBanue 3akoHOB BHeUTHero ¢potorddexTa.

Ceeroauos.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmwiTel Pesepdopaa mo paccesHuO o -4acTHIL.
[Tnanerapuas moxens aroma. [loctynatel bopa. M3nyuenue u noriomenue (GOTOHOB MPU
mepexoJie aToMa C OJHOTO YpPOBHS HHEpPruM Ha Apyro. Buael cnexktpoB. Crextp
YPOBHEH HEPruu aToMa BOAOPOAA.

BonHoBeie cBoiicTBa wactuil. Bonnsl ae bpoitnsa. KopnyckymnsipHO-BOJIHOBO#
JTyaJIu3M.

CroHTaHHOE U BBIHYKJICHHOE M3TyUCHHUE.

TexHudeckne yCTpOMCTBAa U IPAKTHUUECKOE INPUMEHEHME: CIIEKTPaJbHBIA AHAIN3
(cmexkTpockom), Jiazep, KBAaHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Monens onbiTa Pesepdopaa.

OrnpeneneHue AJIMHBI BOJIHBI JIa3epa.

HabGnronenne nuHENYaThIX CIIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, 1a6opamopHule pabomul

HaGmronenre nuHeyaToro CrekTpa.

Tema 3. Amomnoe a0po



OKCHEpUMEHTBI, JOKa3bIBAIOLIUE  CIOXHOCTh CTpoeHus sanapa. OTkpsiTue
pannoakTuBHOCTH. OmnbIThl Pesepdopna mo omnpeneneHuro cocTaBa paglMoaKTUBHOTO
u3nyuenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusHue paguoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHa U HeWTpoHa. HykionHas Mozens sapa [elizenOepra—
MBaneHKo. 3apsn sapa. MaccoBoe uncio sapa. M30Tomsl.

Anbga-pacnian. DIEKTPOHHBIM U MO3UTPOHHBIN Oera-pacnan. ["amma-uznyuyeHue.
3aKOH paAMOaKTUBHOIO pacnaza.

DHeprus cBsi3U HYKJIOHOB B siape. fAnepHble cuibl. Jlepekt Macchl spa.

SAnepHbie peakuuu. JlereHnue U CUHTES sAep.

SAnepusiit peakrop. TepmosinepHbiii cunTe3. IIpobieMbl 1 MEPCHEKTUBBI S1EPHON
DHEPreTUKU. DKOJOTUYECKUE ACTIEKTHI AIE€PHON SHEPTETUKH.

DneMeHTapHbIe 4acTUIBl. OTKPBITHE ITO3UTPOHA.

MeTozb! HAaOMIOACHUS U PETUCTPALMY HJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3aUMOJICHCTBUS. EAMHCTBO hM3HMUECKON KapTUHBI MUpAa.

TexHuueckne ycTpoWcTBA M NPAKTUYECKOE IPUMEHEHME: JO3UMETpP, Kamepa
Bunscona, saepHslii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cy€TUrK MOHU3UPYIOUIUX YACTHII.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue TpekoB yacTull (1Mo TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMUY U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMHUHU. [IpukiiamHOE M MHUPOBO33PEHUYECKOE 3HAUECHHE
ACTPOHOMMUH.

Bun 3Bé3nnoro ne6a. Co3Be3us, sipkue 3BE3/IbI, INIAHETHI, UX BUAUMOE ABUKCHHE.

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTh. MIcTounuk sHepruu CosHia u 3BE3/1. 3BE3NIBI, UX
OCHOBHBI€ XapaKTEPUCTHKHU. [[narpaMma «CHEKTpaIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
[JIABHOM MOCIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTDY JJIA 3BE3]1 TJIaBHOU
MOCJE0BaTEeIbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE MPEICTABICHUS O
MPOUCXOKACHUU U 3BOtOLKMU COJIHIIA U 3BE3/1. DTalbl )KU3HU 3BE3]L.

Mneunsiii Ilyte — nHama [anaktuka. Ilomoxenwe wu naBmwxkenue ConHua B
['amaktuke. Tunsl ranaktuk. Paguoramaktuku u kBasapbl. YEpHbIE ABIPBI B sapax
rajakTHUK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa0O6ma. Pa30eranue rajgakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe nsnyuyeHue.

MacmtabHas cTpykTypa Beenennoit. MeTaranakTuka.

Hepeménnpie npo0iaeMbl aCTpPOHOMUMU.

Yuenuueckue nabarooenus

HaOnroneHnst HEBOOPYKEHHBIM TIJIa30M € HUCIIOJIB30BAHHEM KOMIIBIOTEPHBIX
NPWIOXKEHUI ISl ONIpeeNIeHHUs MOJIOKEHUSI HEOECHBIX O0ObEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE co3Be3/11si CEeBEpHOro MONYIIAPUS U SIPKUE 3BE3/BI.



Hab6mronenus B reneckon Jlynsl, mianer, Mneunoro I[TyTu.

O0o0maroiee NOBTOpeHue

Ponb ¢u3uku u acTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTUUECKOM, COIMAIbHON U
ATHYECKON cdepax NesTeIbHOCTH 4YeJOBeKa, pojib U MeCTO (U3UKU U aCTPOHOMHUU B
COBPEMEHHON HAy4YHOM KapTUHE MHUpa, posib (U3HYECKOH Teopuu B (HOPMHPOBAHUHU
npecTaBiIeHU 0 (U3MvecKoil KapTUHE MHUpa, MecTO (U3MYECKOW KapTUHBI MHpa B
00LIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O IPUPO/IE.

MexnpeamMerHnbie CBA3H

N3yuenne kypca ¢puznku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcs: ¢ y4éToM
CoJlep KaTebHBIX MEXKIIPEJAMETHBIX CBSI3€M C KypcamMu MaTeMaTUKH, OUOJIOTHH, XUMUU,
reorpaduu U TEXHOJIOTHUHU.

Meosicnpeomemmuvie noHamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO
NO3HAHUS: SBJICHUE, Hay4YHbIH (akT, TUIIOTE3a, (PU3NYECKas BEIUYMHA, 3aKOH, TEOpHS,
HaOII0/IeHNE, YKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuka: peuieHUEe CHUCTEMbl yYpaBHEHUW, TPUTOHOMETPUYECKHE (YHKIUU:
CUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPbl M HMX IMPOEKIMM HAa OCH KOOPAMHAT, CIOKCHUE BEKTOPOB, ITPOU3BOJHBIE
AIIEMEHTApPHBIX (YHKIUNA, TPU3HAKUA MOAO0OUS TPEYroJbHUKOB, OMpEEICHHE IUIOMIATu
IUIOCKHUX (Uryp u 00bEMa Ted.

buonocus: >nexrpudeckue sIBICHUS B )KUBOU MPUPOJIE, KOJIeOATEIbHbBIC JIBHKCHUS
B KMBOW MNPHUPOJIC, ONTUYECKUE SBJICHUS B JKUBOM MPUPOJE, NICHCTBHE paauhallMU Ha
JKUBBIE OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX Tel,
MEXaHU3MbI 00Pa30BaHUS KPUCTAJUTMUECKON PEIIETKH, CTIEKTPATHHBINA aHAIH3.

l'eocpaghusi: MarHUTHBIE TOJIOCA 3€MIIM, 3alle’KM MAarHUTHBIX pyad, (oTochEéMka
36MHOM MTOBEPXHOCTH, IPEACKAZAHUE 3€MIIETPSICEHHM.

Texnonocus:  JIMHUM  DJEKTpoIepenad, T[EHEepaTop  INEPEMEHHOI0  TOKa,
AIEKTPOJABUIATEND, UHAYKIMOHHAS II€4b, Pagap, paaiuoNpUEMHHUK, TEJIEBU30D, aHTCHHA,
tenepon, CBU-neub, MpoEKIIMOHHBIN anmnapat, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapes.

INJTAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpenmera «Dus3mka» HA ypOBHE CpPEIHEro OOIIEro
oOpa3oBanusi (0a30BBIi YPOBEHB) JIOJDKHO OOECIIEUUTh JIOCTHIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUYHOCTHBIE PE3YJIBTATHBI

JluyHOCTHBIE pE3yNbTaThl OCBOEHHUS Y4ueOHOro mnpeamera «Du3nKa» JOJKHBI
oTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOy4YaloOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUI, COOTBETCTBYIOIIUX TPATUIIUOHHBIM



HEHHOCTSM POCCHUHCKOro OOIIECTBA, paCHIMPEHUE JKU3HEHHOrO OMbITa M OIbITa
JEATEIbHOCTH B IPOLECCE pEaln3aldd OCHOBHBIX HAaNpaBICHUN BOCIUTATEIbHON
JIEATETbHOCTH, B TOM YHCJI€ B YaCTHU:

1) rpaxIaHCKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMK OOYYaIOMIErocs KaK aKTHUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO O0IIECTBa;

MIPUHSATHE TPaIUIIMOHHBIX 00I11eYeT0BEYECKUX T'YMaHUCTUYECKUX u
JIEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JACSTEIBHOCTh B HHTEpPECaxX TIPaKIaHCKOTO
oOI1ecTBa, y4acTBOBaTh B CAMOYIIPABICHUU B 00pa30BaTEIbHON OpraHu3allny;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU WHCTUTYTaMU B COOTBETCTBUU C UX
GyHKIIUSMU U HAa3HAYEHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOMN ACATEIHLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTb POCCUMCKON IPaKJaHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JIOCTUKEHUAM
POCCHICKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U I[EHHOCTH, B TOM YHCJIE B
JIESITENbHOCTU YYEHOTO;

OCO3HAHUE JTUYHOTO BKJIJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUYas JCTETHUKY HAy4HOTO TBOPYECTBA,
npHCYIIero GU3NYECKON HAYKeE;

5) Tpy10BOT0 BOCTIUTAHMS:

WHTEpEC K pa3uyHbiM cepaM MpodecCHOHATBLHOU NEATEeIbHOCTH, B TOM HYHCIIE
CBSI3aHHBIM C (DM3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP OymyIIeH
npodeccun U peaTn30BhIBaTh COOCTBEHHBIE JKM3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M caMOOOpa3oBaHUIO B 00JacTH
(GbU3UKY Ha IPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rHYEeCKOro BOCIIUTAHHUSA:

c(OpPMHUPOBAHHOCTh  JIKOJIOTUYECKON  KYJIBTYpPBI, OCO3HAHUE  TJIOOATBLHOTO
XapakTepa HKOJIOTHUECKHUX TPodIieM;

IUIAHUPOBAHUE W OCYILIECTBIICHUE JECUCTBUUA B OKPYXKAKOUIECH Cpele HAa OCHOBE
3HAHUA LEJIEH YCTONYUBOIO pa3BUTHUS YEI0BEYECTBA;

pacliMpeHue OomnbITa AESATEIbHOCTH JKOJIOTMYECKOW HAIpaBIE€HHOCTH HAa OCHOBE
UMEIOIIUXCSI 3HAHUH 110 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKOIN HAYKH;



OCO3HAaHHC LICHHOCTH Hay‘lHOP'I ACATCIIBHOCTU, TOTOBHOCTDb B IMPOHCCCC N3YUCHHA
(1)I/ISI/II(I/I OCYIICCTBIIATH IMPOCKTHYIO 151 HCCIICA0OBATCIbCKYIO ACATCIBHOCTD
WHIWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHMBepPCAJIbHbIE yueOHbIe AelicTBHUSA
ba3oBble JJornyeckue neicTBUsA:

CaMOCTOATENBHO (DOPMYIUPOBATH U AKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
e€ BCECTOPOHHE;

OTIpeNeysATh IIeNM  JEeATENbHOCTH, 3aJaBaTh MapaMeTphl W KPHUTEPHH WX
JOCTYKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH W TPOTUBOPEUMS B PaccMaTpUBAEMBIX (PU3UUYECKUX
SIBIICHUSIX;

pa3pabaTbiBaTh IUIAaH pELICHUS MpoOJIeMbl C YYETOM aHajdn3a HMEIOIIUXCS
MaTepHAIBHBIX 1 HEMaTEPUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JESATENBHOCTh, OLICHHBATh COOTBETCTBUE DPE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM 1€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATh padOTy B YCIOBHUSIX pEalbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELICHUH KU3HEHHBIX MTPOOIIEM.

Ba3zoBble ncciegoBarebckme 1eCTBUA:

BJaJIeTh HAay4YHOM TEPMUHOJIOTHEH, KIIOYEBBIMU TOHATHSMH M METOJaMH
buznueckoi HayKH;

BJaJIeTh HAaBbIKAMHU Y4YEeOHO-MCCIIEJIOBATEIBCKOW M IMPOEKTHOM esTeTbHOCTH B
o0nacT (pU3HUKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOMCKY METOJI0B
pemieHuss 3ama4  (U3MUECKOTO COJAEp)KaHUs, MNPUMEHEHUIO pA3JIMYHBIX METOJOB
MIO3HAHHS;

BJAJeTh BUAAMU  JIEATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaIiy, MpeoOpa30BaHUI0 U TPUMEHEHUIO B PA3IMYHBIX YUCOHBIX CUTYAlUsAX, B
TOM YHCIIE TIPH CO3JaHUH YUYE€OHBIX TPOEKTOB B 001aCTH (PU3UKU;

BBISIBJIATH TIPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTYaJIM3UPOBAThH 3a7ady, BHIIBUTATh
TUIOTe3y €€ pelieHns, HaXOAUTh apryMEHTHI JJIs JJOKa3aTelbCTBA CBOMX YTBEPXKICHHM,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHS,

aQHAJIM3UPOBATH TOJYYECHHBIE B XOJ€ PEIICHUS 3alayd pPe3yJbTaTbl, KPUTHUUYECKU
OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3HPOBATh N3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTb W  (opMynHpoBaTh COOCTBEHHBIE 3aJaud B  00pa30BaTEIbHOM
NeSITEIbHOCTH, B TOM YUCJIE€ IPU U3YYEHUU PU3UKU;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMeTb  IEPEeHOCUTh 3HaHMs 1O (U3MKEe B  MPAKTUYECKYIO  00JacTh
KHU3HEACATEITHHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NIPEIMETHBIX 00J1aCTel;



BBIJIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTMHAIIbHBIE MTOAXOAbl U PEIICHUS;

CTaBUTH POOJIEMBI U 331a4H, JOMYCKAIOIIUE albTePHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanueii:

BJIQ/ICTh HaBBIKAMHU TOJIYYeHUS HMHPOpMALUU (PUIUYECKOTO COJIEpKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISTH TOWCK, AaHAJIN3,
CUCTEMAaTH3allMI0 W HHTEpHpeTannio WHGOPMAIMK pPA3IUYHBIX BUIAOB U (QopM
MpeACTaBICHUS;

OIICHUBATh IOCTOBEPHOCTh HH(POPMAIIUH;

UCII0JIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aIMOHHBIX 33]1a4 C COOJII0IEHUEM
TpeOOBaHUN HSPrOHOMUKH, TEXHHUKH OE30MAaCHOCTH, THUTHEHBI, pecypcocOepexeHusl,
MPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAIITMOHHON O€30IaCHOCTH;

CO3/1aBaTh TEKCTHl (DU3UUYECKOTO COJEPNKAHUS B Pa3NUYHBIX (PopMarax ¢ y4ETom
Ha3HaueHusT WMHPOpMAllMM W IIEJIEBOM ayJIUTOpUU, BBIOMpask ONTUMAIBHYIO (GopMy
MPEACTaBICHUS U BU3yaTU3allUH.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIe Y4eOHbIe eiiCTBUA:

OCYIIECTBIISITh OOIIIEHNE HA YPOKaX (PU3UKH U BO BHE-YPOUHOH JESITEILHOCTH,

pacro3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYaIlMi U CMSTYaTh KOH(IUKTHI;

Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOX TOUKY 3PEHHMS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

[IOHUMaTh M HCIHOJIB30BaTh MPEUMYIIECTBA KOMAHAHOM WM WHAUBHUIYAJIbHOU
paboTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI ¢ YIETOM OOIINX MHTEPECOB
¥ BO3MOYKHOCTEN Ka)KJI0r0 YiI€Ha KOJUIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JIESITEIBHOCTH, OPTAHU30BBIBATh U KOOPIMHUPOBATH
JIEUCTBUS IO €€ TOCTUKEHUIO: COCTABIISITh IJIaH JCHUCTBUM, PaCPEEIATh POJIU C YUETOM
MHEHUH yYaCTHUKOB, OOCYKJIAaTh PEe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHWBATh Ka4eCTBO CBOETO BKJAJa M KaXJOTO YYaCTHHKA KOMaHJIbl B OOIIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb  HOBbIE MPOEKThI, OLEHWBATh WJAEM C T[O3ULHMU  HOBHU3HHI,
OPUTHHAJIBHOCTH, IPAKTHYECKOW 3HAYUMOCTH;

OCYIIIECTBIIATh MO3UTUBHOE CTPATETHUYECKOE MOBEJACHUE B PA3IMYHBIX CUTYaLHSsX,
MPOSIBIIATH TBOPUYECTBO M BOOOpaKeHUE, ObITh MHUITHATUBHBIM.

PeryasiTuBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe AeHCTBUS
Camoopranuszanms:
CaMOCTOSTEIBHO OCYIIECTBIIATH MO3HABATENbHYIO JIEATEIBLHOCTD B 001acT (QU3UKU
¥ aCTPOHOMHH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (DOPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITEILHO COCTAaBJIATh IUIAH pElIeHHs] Pacu€THBIX M KaueCTBEHHBIX 3ajad,
IUTAH  BBITIOJIHEHUST TMPAKTHYECKOW paboThl ¢ Yy4ETOM UMEIONIUXCS  PECypCoB,
CcOOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHHUI;
JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;



pacHIMpsATh paMKU y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHU;

JenaTh  OCO3HAaHHBIM  BBIOOp, apryMeHTUpoBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO APYIUIMUA B o0MacTu (HU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUSM, BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LIEISAM;

BJIa/ICTh HAaBBIKAMHU I[103HABATEIHHOW peQIIEKCHH KaK OCO3HAHMSI COBEPIIAEMBIX
JIEMCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUIL;

UCIIONIb30BaTh MPUEMBI pediekcud JUisi OLIEHKH CHUTYallud, BBIOOpAa BEPHOTO
pelIeHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHS 110 UX CHIKEHUIO;

OpUHUMATh MOTHBBI M apryMEHThl JpYrMX TIpU aHallu3e pe3yJIbTaToOB
NEeSITENbHOCTH;

NPUHUMATH ce0s1, TOHUMas CBOM HEAOCTAaTKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI W apryMEHThl JpYIHMX TIpd aHallu3e pe3yJbTaToOB
NEeSTENbHOCTH;

MpHU3HABATH CBOE MPABO U MPABO APYTHUX HA OLIUOKH.

B npouecce NOCTHKEHMSI JUYHOCTHBIX PE3YJNbTATOB OCBOEHHUS IPOrPaMMBbI I10
dbusnke s ypoBHA cpefHero obmiero o0pazoBanus y 00y4aroIuXcsi COBEPIICHCTBYETCS
AMOLIMOHANBHBIA UHTEIUIEKT, IPEIoIaratouuii COpMUPOBAHHOCTH:

CaMOCO3HAaHMS, BKJIIOYAIOLIETO CHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUAETh HANpPABICHUS Pa3BUTUS COOCTBEHHON 3MOLMOHAIBHON cdepbl, ObITh
YBEPEHHBIM B cele;

CaMOpEryJUpPOBaHUs,  BKJIOYAIOIIEIO0 CAaMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLIMOHAIBHBIM
U3MEHCHHUSM U MIPOSIBJIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMU, BKJIIOYAIOUIEH CTpEeMJIEHHE K JOCTH)KEHHMIO ILIENd U
ycrnexy, ONTHUMH3M, HHHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HCXOJs M3 CBOMX
BO3MOYKHOCTEH;

AMMATHH, BKJIIOYAIOUIEH CHOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE COCTOSIHUE
JPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBIECHUHN OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U
COIEpPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTpAaUBAaTh OTHOLIEHUS C
JIPYTHMH JIFOJIEMU, 3a00THTHCSI, IPOSIBIISITH HHTEPEC M pa3peniaTh KOHPIHKTHI.

HPEIMETHBIE PE3YJIbTATDBI
K xonmy obyuyenuss B 10 kiiacce mpeameTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXaTh C(HOPMUPOBAHHOCTh y 00YYaIOLINXCSl YMEHUH:



JEMOHCTPUPOBATh Ha TMpUMEpPax poiab M MecTo (U3UKM B (POpMUpPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHbl MHpa, B pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKON AEATEIBHOCTH JIOIEH;

YUUTBIBATH  TpaHUIBl TPUMEHEHHUS  U3YYEHHBIX  (QPU3MYECKUX  MOJEIEeH:
MaTepuajbHas TOYKa, MHEpLMaJIbHAs CHCTEMa OTcuéra, abCOJIOTHO TBEPJOE TEIO,
UJCealbHBI a3, MOAEIH CTPOCHHUS Ta30B, >KUAKOCTENM M TBEPIBIX TEJl, TOYECUHBIN
AIIEKTPUYECKUI 3aps/] IPU pelIeHnN (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (u3MUecKkue sBIEHUS (MPOIECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJEKYSIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOIMHAMUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJUHEMHOE IBUKEHUE,
CBOOOJHOE MaJieHue TeJ, ABM)KEHHE MO OKPYKHOCTH, MHEPLUs, B3aUMOJACHCTBHE Tell,
muddy3us, OpOYHOBCKOE JBYKEHUE, CTPOCHHUE KUIKOCTEH M TBEPJIBIX TEJ, U3MEHEHHUE
0o0béMa Ten TMpu HarpeBaHuu (OXJAXICHUHU), TEIUIOBOE paBHOBECHE, HCIapeHUe,
KOH/JICHCAIINsl, IJIABJIEHUE, KPUCTAJUIN3AllMs, KUTIEHUE, BIIaYKHOCTh BO3/1yXa, MTOBBIIICHUE
JABJIEHUS Ta3a MpU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBS3b MEXIY NapaMeTpamMu
COCTOSIHMS Ta3a B U30MPOLIECCAX, AIEKTPU3ALIMS TEJ, B3aUMOJCHCTBHE 3apsI0B;

ONMKCHIBATh MEXAaHWYECKOE [JBHKEHUE, WCIONb3ys (U3MUYECKUE BEITUYHHBL:
KOOpJIMHATa, MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia, UMITYJIbC
Telna, KUHETUYECKas »HHEprus, MOTEHUUaJIbHAas »>SHEPrus, MexaHudeckas padorta,
MEXaHU4eCKass MOIIHOCTb; MPH OMHCAHWU MPABUIBHO TPAKTOBATh (PU3NUYECKHUI CMBICI
UCIOJIb3YEMbIX BEJIMYMH, HX OOO3HAYEHUS U EIUWHHULbI, HaXOAUTb (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETMUMHY C APYTUMU BEIMUMHAMU;

ONKCHIBATh U3yYEHHBIE TEIJIOBbIE CBOMCTBA TEN M TEIUIOBBIC SIBJICHUS, UCIIOIb3YS
¢u3nyeckre BEJIMYMHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeAHssl KHHETHYeCKas SHEprus
Xa0TUYECKOTO  JIBIJKEHHUS  MOJIEKYJ, CpEeAHEKBaJgpaThUyHasi CKOPOCTh  MOJEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS DHEprusi, pabora rasza, KO3 UIHUEHT MOJIE3HOTO
JEHCTBUSL TEIJIOBOTO JBHUraTeNsl; MpU OMMCAHUM IMPaBUJIBHO TPAKTOBATh (PU3NUYECKUU
CMBICJT HCIIOJIb3YEMBIX BEJIMYUH, WX OOO3HAUCHHS] M EIUHUIIBI, HaXOIUTh (OPMYIIHI,
CBSA3BIBAIONINE JAHHYIO (PM3UUYECKYIO BEIMYUHY C APYTUMHU BETUYMHAM;

ONMCHIBATh M3YYEHHBIE DJIEKTPUUYECKHE CBONCTBA BEIIECTBA U DJIEKTPUUYECKUE
ABJICHUs (MPOLIECCHl), HCHONB3Yysd (PU3NYECKHUE BEJIMYUHBIL: DIIEKTPUUYECKUN 3apsij,
AIIEKTPUYECKOE TI0JI€, HANPSKEHHOCTh MOJIS, NOTEHILMAJ, Pa3HOCTh MOTEHIMAJIOB; MPHU
ONMHMCAHUM MPABWIBHO TPAKTOBATh (PU3UUYECKUI CMBICH HCIOJIB3YEMbIX BEJIUYUH, HUX
0003HAUEHUS M EIMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOLIME NAHHYIO (DPU3HUECKYIO
BEJIMYMHY C IPyTUMHU BEITUYUHAMY;

aHANM3UPOBATH (PU3NUYECKUE MTPOLIECCHI U SBJICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHbI
Y TPUHLUIBL 3aKkoH BceMmupHoro tsarotenus, |, |l u Il 3axonsl HproToHa, 3akoH
COXpPAaHEHUsSI MEXAHMYECKON DHEPruu, 3aKOH COXPAHEHUS HUMILYJIbCa, MPHUHIUI
CyNepHo3ULMU CHUJI, NPHUHLMI PABHOIPABUS HWHEPLUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOEHHs BEIECTBAa, a30BbIE 3aKOHBI, CBS3b
CpelHEl KHHETHMYECKOW SHEpPruu TEIUIOBOIO JIBUJKEHUS MOJIEKYJ] C aOCOJIOTHOM
TEMIIEpAaTypOl, NEPBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS DJIEKTPUUECKOTO



3apsia, 3akoH KysoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTU9YeCKOe BBIPAKCHUE U YCIIOBUS (TPAHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIIMITBI JEHCTBUS MAIWH, MPUOOPOB M TEXHHUYECKHX
YCTPOWCTB; pa3iu4aTh YyCJIOBHA HUX OE30MAaCHOTO HCIOJIb30BAaHHUS B ITOBCEIHEBHOM
KU3HU;

BBITTOJTHATH YKCIICPUMEHTBI TI0 UCCIICAOBAHUIO (PU3NYCCKUX SBJICHHUI U TIPOIIECCOB C
UCIIOJIb30BAHUEM TPSMBIX KM KOCBEHHBIX HW3MEpPEHUH, TpHU 3TOM (OPMYIHPOBATH
npoOiemMy/3aiady W THIOTe3y Y4YeOHOTO JKCIIEPHUMEHTa, coOMpaTh YCTAaHOBKY U3
MIPEITIOKEHHOTO 000PYAOBAaHHUS, TPOBOUTH OIBIT B (POPMYITUPOBATH BHIBOIBL;

OCYILECTBIISITh TIPSIMBIE ¥ KOCBEHHBIC M3MEPEHUSI PU3NICCKUX BEIUYHH, TIPHU 3TOM
BEIOMpATh ONTHMAJBHBIH CHOCOO0 HM3MEPEHHs] M WCIOJIb30BaTh HW3BECTHBIC METOJIBI
OIICHKH TIOTPEUTHOCTEH H3MEPEHHUIA,

HCCJICIOBATh 3aBUCHUMOCTH MEXAY (PM3UYECKUMHU BETUYMHAMH C HCTIOJIh30BaHUEM
NPSIMBIX M3MEPEHUH, TIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJbTaThl
MOJIYYCHHON 3aBHCHUMOCTH ()M3MYECKHX BEIWYUH B BUIE TaOMUI[ U TpaduKOB, HeIaTh
BBIBO/IBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

coOTro1aTh TpaBwiIa 0€30MaCHOTO TPY/Ia MPHU MPOBEICHUN UCCIICIOBAHNN B paMKax
y4eOHOTO SKCIIEPUMEHTA, y4eOHO-HCCIICNOBATEIILCKON W MPOEKTHOW NEATEIBHOCTH C
HCIIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000Dy IOBAHUS;

pemarb pacy€THBIC 3a/la4dl C SBHO 33/JIaHHON (DU3MYECKOW MOJENbI0, UCTIONB3YS
dbu3nueckre 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAlM3a YCJIIOBHUS 3a/ladyd BBIOUPATH
bu3nUeCKyI0 MOJIENb, BEICTATh PU3NYECKUE BEIIMYUHBI U (HOPMYITbI, HEOOXOAUMBIE IS
e pemieHusi, TPOBOAUTH PACUETBI M OICHWBATH PEATbHOCTH IMOJYYCHHOTO 3HAYCHUS
(U3UYIECKON BETUUNHBI;

pemiath KadeCTBEHHBIC 3a/Jaud: BBICTPAWBATH JIOTHYECKH HEMPOTUBOPCUYHUBYIO
IENOYKY pAaCCYXICHHI C OMopod Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue ABICHUS;

UCIIOJIb30BaTh MPH PEIICHHH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTUU JIIi TIOMCKAa, CTPYKTYPUPOBAaHUS, WHTEPIPETAIIMM U TPEIACTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TTOTYYEHHOW U3 Pa3INYHBIX UCTOUYHUKOB,
KPUTHUYECCKH aHAJIM3UPOBATH MOJydaeMyIo HH()OpMaIIHIO;

NPUBOJIUTh TPUMEPHI BKIAJa POCCHUICKUX W 3apyOekKHBIX Yy4EHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHCHHE TPOIECCOB OKPYKAIOIIECTO MHUpPA, B Pa3BUTHE TCXHUKU W
TEXHOJIOTHIf;

UCIIOJIb30BAaTh TEOPETHUECKHUE 3HAHUS MO (U3MKE B TMOBCEIHEBHOW >KU3HH IS
oOecrieyeHUss O€30MACHOCTH TIPH  OOpallleHuH ¢ TpuOoOpaMH H TEXHUYCCKUMU
YCTPOMCTBAMU, JII COXPAHEHUS 3[0POBbS M COOJIOJACHHUS HOPM 3KOJOTUYECKOTO
TIOBEJICHUS B OKPYIKAIOIICH Cpe/ie;

paboTaTh B IPYIIE C BBINOJHEHUEM PA3IMYHBIX COIMATBHBIX POJIEH, MIIAHUPOBATH
paboTy Trpynmbl, palUOHANBHO paclpeiesTh OOS3aHHOCTH W  IUIAaHUPOBATH
JESTENPHOCTh B HECTAHJIAPTHBIX CUTYAIMSIX, aJCKBATHO OIEHWBATH BKJIAJ KaXKJIOTO W3
YYaCTHHKOB T'PYIIIBI B PEIICHHE PACCMaTPUBAEMOM MPOOIIEMBI.



K xonmy obyuenuss B 11 kiiacce mnpeameTHbIe pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh HA TMPUMEpPax poidb M MecTo (U3uKu B (opMHUpOBaHUU
COBPEMEHHON HAy4yHOW KapTHHBI MHpPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U
TEXHOJIOTHH, B NPAKTUYECKON JEATEIIBHOCTU JIFOAEH, LEJIOCTHOCTh W E€OUHCTBO
busznueckoi KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI MPUMEHEHUS M3YYCHHBIX (DU3UYECKUX MOJEICH: TOUYCUHBIN
AIIEKTPUYECKUN 3apsifl, JIyd CBETa, TOUYCYHBIH MCTOYHHMK CBETA, siiepHAas MOJENIb aTOMa,
HYKJIOHHAsI MOJIeIThb aTOMHOTO SI/Ipa MPH pelieHuu GU3HIECKUX 33714,

pacno3HaBaTh (u3MUecKkue sBIEHUS (MPOIECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMHKH W KBAaHTOBOW (DU3HMKHU: DJICKTPUUECKas IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBUE
MarHMTOB, AJICKTPOMArHUTHAS WHIYKIIHMS, JCHCTBHE MAarHUTHOTO ITOJISI HA TIPOBOJHHK C
TOKOM W JIBIDKYIIMICS 3apsifl, DJIEKTPOMArHUTHbBIE KOJIeOAHUS U BOJHBI, MPSIMOJIMHEHHOE
pacipoCTpaHEHUE CBETa, OTpPaKEHHE, IpeIOMIICHHE, MHTeppepeHuus, Audpakuus u
MOJISIpU3aliis CBEeTa, JHWCHEpcHs cBera, (orodnekTpuueckuii dddekr (pororddexr),
CBETOBOE JIaBJICHWE, BO3HMKHOBCHHE JIMHEWYATOrO CIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAS PaJIMOAKTUBHOCTB;

OMKCHIBATh HW3YYCHHBIC CBOHCTBA BEIIECTBA (DJICKTPUYECKHE, MAaTHUTHBIC,
ONTUYECKHE, AIEKTPUUECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEI) U AJIEKTPOMATHUTHHIC
SIBIICHUST (TIPOIIECCHI), UCTIONB3Ysl (DHU3UYECKUE BEIMYMHBIL: JJICKTPUUYCCKUN 3apsij, CHiia
TOKAa, ODJIGKTPUYECKOE HANPSDKEHHE, DJICKTPUUECKOE CONPOTHBJIICHHE, Pa3HOCTh
MOTCHIIMAJIOB, DJICKTPOABIIKYIIAs CHila, padoTa TOKA, MHIYKIIUS MAarHUTHOTO TOJIS, CHJIa
Awmriepa, cuna JlopeHlla, WHIYKTUBHOCTh KATYIIKH, JHEPTUs JIEKTPUYECKOTO U
MarHUTHOTO TOJICH, MEPUOJT U YaCcTOTa KOJIeOaHUH B KOJeOATETLHOM KOHTYpE, 3apsia U
CHJIa TOKa B TPOIECCE TapMOHUYECKUX ODIIEKTPOMATHUTHBIX KOJIeOaHuid, (POKycHOE
paccTOssHHE W ONTHYECKas CWIa JIUH3bI, NP ONKWCAHWH TPABUILHO TPAKTOBAThH
bu3nuecKkuii CMBICT WCIIOJIB3YEMbIX BEJIMYHMH, UX 0003HAUYCHUS] U €IUHUIIBI, YKAa3bIBAThH
(dbopMyIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYCCKYIO BETUYHUHY C IPYTUMHU BETUYHMHAMH,

OTHCHIBATh M3yUYEHHBIC KBAHTOBBIC SIBJICHUSI U MPOIIECCHI, UCTIONB3Ysl (PU3NUYECKUE
BEJIMYHMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTa CBETA, SHEPTHUS
U UMITYJIbC (POTOHA, IEPUO TIOTypaciaaa, SHEPTHsl CBA3H aTOMHBIX si/iep, IPU OMUCAHUHU
MPABWIBHO TPAKTOBATh (DU3UYECKUI CMBICIT HCIIOIB3YEMBIX BEJIMYUH, UX 0003HAUYCHHS U
eIMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIONINE JaHHYIO (U3UYECKYIO BEIUYHHY C
JIPYTHUMH BEJIMYUHAMU, BRIUUCIISATH 3HAUCHHE (PU3NICCKON BEIIMYUHBI,

aQHATM3UPOBATh (PU3UYCCKUE TTPOLIECCHI M SBJICHUS, UCTIONB3Ys (PHU3NUICCKUE 3aKOHBI
¥ TPUHIUIGL: 3aKOH OMa, 3aKOHBI TOCIEAOBATEIHFHOTO M MAPAICTLHOTO COSTUHEHUS
NPOBOAHUKOB, 3aKkoH Joyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM MHIYKUWHU, 3aKOH
NPSIMOJTMHEHHOTO ~ PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHS CBETa, 3aKOHBI
NpeJIOMIICHUs CBETa, ypaBHeHHe OWHIITeHHa s (oTodaddekra, 3aKOH COXpaHEHUs
DHEPrUM, 3aKOH COXPAHCHHS UMIYJbCA, 3aKOH COXPAHECHHS DIIEKTPUUYECKOTO 3apsja,
3aKOH COXPAaHEHMSI MacCOBOI'0 YMCIIa, MOCTYIaThl bopa, 3aK0H paJnoakTUBHOTO pacmnaja,



OpU 3TOM pa3iuyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpAQ)KEHUE U YCJIOBUS (TPaHULbI, 001aCTH) IPUMEHUMOCTH;

ONpEENATh HaIlpaBiI€HUE BEKTOpAa WMHAYKIMM MArHUTHOTO TOJIs MPOBOJHHUKA C
TOKOM, CHJIbl AMniepa u cuiisl JIopeHua;

CTPOUTh M ONUCHIBaTh H300pakK€HHE, CO3/1aBAEMOE IUIOCKHM 3E€pKaJoM, TOHKOMH
JIMH30M;

BBITIOJIHATB SKCIIEPUMEHTBI IO UCCIIEA0BAHUIO (PU3NUYECKUX SIBJIEHUI U MPOLIECCOB C
UCMOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEpPEHHMH: Ipu 3ToM (opmynnpoBath
npoOneMy/3aiauy M TUIOTE3y YYEOHOro HSKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEUI0KEHHOT0 000PYA0BaHuUs, IPOBOJAUTH OMBIT U (HOPMYJINPOBATH BBIBOIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIUYUH, MPU 3TOM
BBIOMPATh ONTHUMAJIbHBIA CIIOCOO HM3MEPEHUs U HCIOJIb30BaTh H3BECTHBIE METO[IbI
OILICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBAaTh 3aBHCUMOCTH (PU3MUECKHUX BEJIMYUH C HCIOJIb30BAHMEM IPSIMBIX
U3MEpEHU: TMpU OSTOM KOHCTPYHMpPOBAaTh YCTAHOBKY, (DUKCHUPOBATh pE3YJIbTAThHI
HOJYyYEHHON 3aBUCUMOCTU (PU3NYECKMX BEIMYMH B BUJAE TaOJIUIl U TpapuKOB, JENaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

co0umo1aTh NpaBuia 0€30MacHOro TpyAa MpU NMPOBEICHUH UCCIEeIOBaHUM B paMKax
y4eOHOro SKCIIEPUMEHTA, Y4eOHO-UCCIEA0BATENLCKON U TPOEKTHOM JEeATENbHOCTU C
UCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIaOOPaTOPHOTO 00OPYIOBAHNUS;

pemiath pacy€THbIE 3a3/a4d C SBHO 33JaHHOM (PU3MUECKOW MOJENbI0, UCHOJb3YS
¢u3nyeckre 3aKOHbl U TNPHUHIMIIBL, HA OCHOBE aHajiW3a YCJIOBUS 33Jaydl BHIOMPAThH
(bu3nUecKyI0 MOJIeNb, BIACIATh PU3NYECKUE BEIMYUHBI U (POPMYIIbl, HEOOXOAUMBIE TS
e€ peleHus, NPOBOAUTH PACUETHI U OLEHUBATH PEATbHOCTH IOJIYYEHHOTO 3HAYEHUS
(bU3UYECKON BETUYUHBI;

pelarh KayeCTBEHHBbIE 3a/Jayd: BBICTPaUBAaTh JIOTMYECKH HENPOTUBOPEUNBYIO
LENOYKY pacCyXIeHHHl C Omopod Ha HW3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3HYeCcKUe SIBICHUS;

UCIIOJIb30BAaTh MpPH PEHICHHH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJIOTUM JUISI TIOWCKA, CTPYKTYPHPOBAHHS, HWHTEPHPETAIMM W TPEACTABICHUSA
y4eOHOM M HAay4YHO-TIOMYJISIPHOM MH(OpMAaILMK, MOTY4YEHHON U3 pa3IMYHBIX UCTOYHUKOB,
KPUTHYECKU aHATM3UPOBATH MOTyYaeMylo HHPOPMAIIHIO;

OOBSACHATh NMPUHLIMIBI JEUCTBUS MalIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nanyath ycJIoBUs UX 0€30M1aCHOT0O MCIOJIb30BAHUS B IOBCEHEBHOM KU3HU;

OPUBOANTH TPUMEPHl BKJIAJa POCCHICKUX W 3apyOEKHBIX YUYEHBIX-(H3UKOB B
pa3BUTHE HayKH, B 00BICHEHHE MPOIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUUECKHUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM >KM3HM JUIS
oOecrieueHusi 0€30mMaCHOCTH TMPH OOpalieHnH C NpUOOpaMH W TEXHUYECKUMU
YCTPOWCTBAaMH, JJsI COXPAHEHUS 3JI0pOBbS U COOJIIOAECHUS HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOILIEHN CpeJIE;

paboTaTh B rpylie ¢ BHIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX pOJieH, IUIaHUPOBATh
paboTy TIpynmbl, palMOHAIBHO  pacHpeleNsiTh OO0S3aHHOCTM U IUIaHUPOBATh



NESTENbHOCTh B HECTAHJIAPTHBIX CUTYAIUSX, aJIeKBATHO OLEHMBATH BKJIAJ Ka)XJOro U3
YYaCTHUKOB I'PYIIIIBI B pEIICHHE paccMaTpUBaeMOi MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m HaumeHoBaHue pa3iesioB U TeM KoJsmn4yecTBo 4yacoB JIeKTPOHHbIE
NnporpaMmMbl Bceero Kontpoabubie | Ilpakruueckue | (uudposbie)
padoThl padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3nen 1. PU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
11 ®usnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
Htoro no pazneny 1
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 14 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 13 1 2 bubnuorexa [JOK
https://m.edso0o.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUSI B MEXaHUKE 11 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.4 JluHaMuKa BpalaTeabHOTO ABUKEHUS 4 1
TBEPJIOTO TeJIa. DIIEMEHTHI CTATHKH.
Wroro no pazneny 42
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 13 1 bubnuoreka [IOK
TEOpUHU https://m.edsoo.ru/7f41bf72
3.2 OcCHOBBI TEpMOJAMHAMUKH. ATperaTHbie 16 1 3 bubnuoteka [JOK
cocTosiHus Benecta. Ma3oBble EPEX0bl https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
https://m.edsoo0.ru/7f41bf72
Htoro no paszneny 29
Paznen 4. 9JIEKTPOJJNHAMUKA
4.1 DNeKTpocTaTUKa 15 1 1 bubnmoreka [JOK
https://m.edso00.ru/7f41bf72
4.2 IlocTosiHHBIN 21eKTpUUeCKUi TOK. TOKHU B 13 2 bub6nuorexa [IOK
pa3IYHBIX Cpenax https://m.edsoo.ru/7f41bf72
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Wroro no pazueny 28
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 11
11 KJIACC
Ne n/m HaumeHoBaHue pa3iesioB U TeM KoJsmnyecTBo 4acoB JIeKTPOHHBbIE
NMmporpaMmMbl Bcero Kontpoabubie | Ilpakruuyeckue | (uudposbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Paznea 1. 9JIEKTPOJMHAMUKA
11 MaruutHoe nose. JIeKTpOMarHuTHas 14 2 bubnnorexa [HOK
WHIYKIUS https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 14
Paznea 2. KOJIEBAHUA 1 BOJIHBI
2.1 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE 19 1 1 bubnnorexa [HOK
KoJie0aHUs https://m.edsoo.ru/7f41c97c
2.2 MexaHuueckue 1 3JeKTPOMarHuTHbIE 7 bubnnorexka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ontuka 17 1 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 43
Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
3.1 OcCHOBBI CIELIMATIBHON TeOpUn 4 bubnuoreka [IOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Nroro no pazgeny 4
Pa3znea 4. KBAHTOBASA ®PU3UKA
4.1 DneMeHThbI KBAaHTOBOW ONTUKH. M3myueHus 8 1 bubnnoreka [JOK
U CIIEKTPBI. https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnnoreka [JOK
https://m.edso0.ru/7f41c97c
4.3 ATtomHOE 1pO 15 1 bubnuorexa [IOK
https://m.edso0.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

27

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPODPU3IUKHU

5.1 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 8 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 8
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o0m1aromee MOBTOPEHUE 4 bubmumorexa [IOK
https://m.edso00.ru/7f41c97c
Wroro no pasgeny 4
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Nen/m | Tema ypoka KounyecTBO 4acoB Hara JJIeKTPOHHbIE
usydyenusi | umndposbie
oOpa3oBaTe/ibHbIE
pecypcsl
Bcero | KonrTposabhubie | IIpakTuyeckue
padoThI padoThI
1 ®du3nka — HaykKa 0 IpUpo/Ie. 1 bubnmnoreka [HOK
HayuHnble MeTO1bI TO3HAHUSA https://m.edsoo.ru/ff0c32e2
OKpykaroliero Mmupa. Posib u mecto bubnuorexa [IOK
¢u3uku B GOpMHUPOBAHUH https://m.edsoo.ru/ff0c33e6
COBPEMEHHOU Hay4yHOU KapTHUHBI
MHpa, B IPAKTUYECKOHN ACSITEIHHOCTU
JIonen
2/1 Mexanudeckoe asmkeHue. Cucrema 1 bubmnoreka IIOK
OTCYeTa. https://m.edsoo.ru/ff0c350
8
3/2 CnocoObI OnTUCaHUs MEXaHUYCCKOTO 1 bubmuoreka [JOK
IBWKEHHUS. TpaekTopus, myTh, https://m.edsoo.ru/ff0c350
HiepeMeNIEHHE. 8
4/3 PaBHOMEpHOE NpsAMOIIMHETHOE 1 bubnuotexa [JOK
nBmkeHue. CKOpoCTb U ypaBHEHUE https://m.edsoo.ru/ff0c362
PaBHOMEPHOT'O MPSIMOJIMHEUHOTO 0
JIBIDKCHHSL.
5/4 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubnuotexa [JOK
JIBIDKCHUS. https://m.edsoo.ru/ff0c350
8
6/5 [ToBTOpEHME H3yUEeHHOT'O MaTepuraa.
Pemenue 3anau.
7/6 PaBHOyCKOpEHHOE MPAMOJIMHETHOE 1 bubnuotexa [JOK
JIBUKEHHE. MTHOBEHHAs1 CKOPOCTb. https://m.edsoo.ru/ff0c372e



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

Yckopenue.

817

PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE
nBmxeHne. CKOpocTh. Y paBHEHUE
PaBHOYCKOPEHHOT'O
PSIMOJIMHEHHOTO ABM)KEHUS.

9/8

CBoOosiHOE MajieHue. Y CKOpeHue
CBOOOIHOTO NaJICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0c39cc

10/9

JlabGopartopnast pa6ota Ne 1
«/3y4eHune NBUKCHUS Tela,
OpOIIEHHOTO TOPU30HTATBHOY

11/10

HOBTOpeHI/Ie HN3YUCHHOI'O MaTcpHualia.

Pemenue 3amau.

12/11

KpuBosnHelHOE 1BUKEHHE.
JIBr>KeHHE MaTepuaabHOM TOYKH 10
OKPYKHOCTH

bubmuorexa [IOK
https://m.edsoo.ru/ffOc3ada

13/12

Kunemartuka BpamaTeabHOTo
IBIDKEeHU. YTJIOoBasg U TUHeHHas
CKOPOCTH BpAILICHUSI.

14/13

[ToBTOpEHME HU3YyUEHHOI'O MaTepuraa.

Pemenne 3agau.

15/14

KonTponbnas padorta Ne 1.
«KunemaTnkay

16/1

IIpyHIUIT OTHOCUTEIBHOCTH
lNanunes. MHepunanbHble CUCTEMBI
otcyerta. [lepBblii 3akoH HproTOHA

bu6anoreka LIOK
https://m.edsoo.ru/ff0c3be8

17/2

Macca Tena. Cuna. [Ipunuun
cynepno3uiuu cuil. Bropoit 3akoH
HprotoHa 11 maTepuanbHON TOUKU

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc3be8

18/3

[ToBTOpEHME H3yUEeHHOT'O MaTepuraa.

Pemenue 3amau.

19/4

Tpetnii 3akoH HeroToHa niis
MaTEepUAIbHBIX TOYEK.

but6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8

20/5

3akoH BCEMHUPHOT'O TATOTCHUA. Cuna
TAXCECTH.

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c3d0



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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0

21/6 [TepBast kocMu4eckast CKOpocTb. Bec Bu6muotexa [JOK
tena. [leperpy3ku u HEBECOMOCTb. https://m.edsoo.ru/ff0c3d0
0
2217 [ToBTOpEHME U3YUEHHOT'O MaTepuraa.
Penrenue 3amau.
23/8 Hedopmarus. Cuna ympyroctu. bubmmoreka [JOK
3akoH ['yka. https://m.edsoo.ru/ff0c3e18
24/9 JlaGopaTopHas padota Ne 2.
«3MepeHne KeCTKOCTH IPY>KUHBD)
25/10 Cuna tpenus. Koadumuent tpenus. bubnmnoreka [HOK
Cuna conpoTUBIEHUS IPU IBUKEHUU https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTU WJIM ra3e
26/11 Jlaboparophas padota Ne 3
«M3mepenue kordpumeHTa TpeHus
CKOJIBKCHUSD)
27112 [ToBTOpEHHE U3YyUEHHOT'O MaTepuUaa.
Pemenne 3amau.
28/13 Konrponbnas padora Ne 2.
«JIlnHaMuka»
29/1 HNmnynsc MaTepuanbHON TOUKH, bu6muoreka [JOK
CHUCTEMBI MaTEPUAILHBIX TOUYEK. https://m.edsoo.ru/ff0c43d
Wmnynbe cuitbl. 3aKOH COXpaHEHUs 6
UMITyNbca. PeakTuBHOE TBMKEHUE
30/2 IToBTOpEHME N3y4EHHOTO MaTepHaa.
Pemenue 3agau.
31/3 PaGoTra 1 MOIIHOCTH CHIIEL. bu6nuorexa [IOK
https://m.edsoo.ru/ff0c450
2
32/3 Kunerndeckas sHeprus bubmuorexa [IOK
MaTepuaibHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c450
U3MEHEHUN KHHETUYECKON SHEPruu 2
33/4 PaGota cuiibl TSHKECTH U CUITBI

YIIPYTOCTH
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34/5

[ToTeHumanbHas SHEPruUsl.
IToreHManbHas 3HEPrUst ypyro
ne(OpMUPOBAHHO MPYKUHBI.
[ToreHManbHas 3HEPrUs Tena
BOJIM3U MOBEPXHOCTH 3eMIIN

but6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

35/6

ITorenmuanbHbBIE 1
HETIOTEHIMAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTrUn
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPruun

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c478c

36/7

JlaGopaTtopHnast pabota Ne 4
«M3yueHne 3aKkoHa COXpaHEHUS
MEXaHUYECKON YHEPTUN»

37/8

PaGoTa cHIIBI B I10J1€ TATOTEHUS.
HOTGHIII/IaJII)Haﬂ OHECPI'U B I10JIC
TATOTCHUA.

38/9

[ToBTOpEHME M3YUEHHOT'O MaTepuraa.
Pemenne 3agau.

39/10

KonTponbhas padota no teme
«3aKOHbI COXPAHEHUS B MEXaHUKE»

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4b7
4

40/11

[TocTymnarensHOE U BpaliaTeIbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
Tena. MomeHT cuibl. [limedo cubl.

_BH6n1/10TeI<a 1HOK
https://m.edsoo.ru/ff0c41a6

41/12

Ycaopus PpaBHOBCCHUSA TBépL[Ol"O TCIIa

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c41a6

42/13

JlaGopaTtopHnast pabota No5
«3yueHne paBHOBECHS Tela MO/
JEHCTBHUEM HECKOJIBKUX CHID)

43/14

IToBTOpEHNE U3YYEHHOTIO MaTEpHUaa.
Penrenue 3amau.

44/1

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
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https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4dc2

Teopur. BpoyHOBCKOE ABHKEHUE.
Huddysus. Macca monekyi.
KomnuaectBo BemecTBa. IlocTosanas
ABoraapo

45/2 [ToBTOpEHME N3YYEHHOTO MaTepHraa.
Pewenue 3anau.
46/3 Xapaktep JBWKECHUS U
B3aMMO/JICHCTBHUSI YaCTUL BEILIECTBA.
Mopenu cTpoeHus ra3oB, JKHAKOCTEH
Y TBEPIBIX TN
47/4 HUneanpuerii raz 8 MKT. OcHoBHOE bu6nuorexa [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
48/5 [ToBTOpEeHHE U3YyUEHHOT'O MaTepuUaa.
Pemenne 3amau.
49/6 TennoBoe paBHoBecue. TemnepaTypa
u e€ uzmepenue. lllkana remneparyp
Lenbcus
50/7 AOcomoTHas TemrepaTypa Kak Mepa bubnmnoreka [HOK
CpPEIHEN KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0c511e
JIBHKCHUS MOJICKYJT.
51/8 N3mepenne ckopocTeit MOJIEKYI
ra3a. Pemenue 3anau.
52/9 YpaHenune MeHjeneeBa- bubmmoreka [JOK
Knaneipona https://m.edsoo.ru/ff0c511e
53/10 3akon [lanbroHa. ['a30BBIE 3aKOHBI
54/11 M3onponeccs! B UACAIBHOM rase u bu6muoreka [JOK
uX rpaguueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
55/12 IToBTOpEHME N3YyUEHHOIO MaTepUaa.
Penrenue 3amau.
56/13 Konrponsnas padora Ne 4
«OcHoBHbIe nosoxeHust MKT»
57/14 BuyTtpennsis sneprus bubnuotexa [JOK

TEPMOJIMHAMHYECKON CUCTEMBI U
crocoObl e€ n3mMeHeHust BHyTpeHHsist

https://m.edsoo.ru/ff0c595

2



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
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OHEPIrusa OAHOATOMHOI'O UACAIIBHOI'O
rasa

58/15 KomnyecTBo TemioTs! u pabora. bubnuotexa [JOK
https://m.edsoo.ru/ff0c595
2
59/16 Bunbl Teronepenaun but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
60/17 V nenpHas TEIUIOEMKOCTH BEIIECTBA. but6mmoreka [IOK
KonnuecTBo TemnoThI pu https.//m.edso0.ru/ff0c5¢c36
Terutonepenave. AauadaTHbIM
nporecc
61/18 [lepBbIil 3aKOH TEPMOIUHAMUKHU U bubnmnoreka [HOK
€ro NPUMEHEHHUE K U30IPOIIECCaM https://m.edsoo.ru/ffOc5efc
62/19 HeobpaTumocTs IpoIeccoB B bubnmoreka [JOK
npupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOIMHAMUKHI 0
63/20 [Tpunmun nevictBus u KI1/ bu6nuorexa [IOK
Ter10Boi MamnHel. [{uki KapHo n https://m.edsoo.ru/ff0c600a
ero KIIJI. Dxomornueckue bu6muoreka [JOK
MPOOJIEMBI TETNTIOHEPTETUKH gttps://m.edsoo.ru/ff00693
64/21 [TapoobpazoBaHue 1 KOHACHCAIHSL. bu6muoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b
6
65/22 AOCOII0THAS U OTHOCHUTEIIbHAS bu6nuorexa [IOK
BJIAKHOCTh BO3/1yxa. HachleHHbIN https://m.edsoo.ru/ffOc64d
nap. Kp. ma6 pabora Ne 6. 8
«3MepeHne BIaXKHOCTH BO3TyXa»
66/23 SIBneHre MoBEpXHOCTHOTO
HaTsDKeHHsI. Kamuuisipel.
67/24 JlaGopatophas pabota Ne 7
«3MepeHne MOBEPXHOCTHOIO
HATSHKCHUSD)
68/25 TBépnoe teno. Kpucramimueckue n bubmuoteka [IOK

aMmopdHbIe Tea. AHU30TPOIIHS

https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CBOMCTB KpuCTaIOB. JKuakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepHuaIbl

69/26

[InaBneHue U KpucTauIn3aLus.

VY aenpHas TEIIOTA IJIaBJICHUS.
CyOnumarusi. Y paBHEHUE TEIIOBOTO
Oananca.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c670
8

70/27

Jlaboparopnas pabora Ne 8.
«3mepenue yaenbHOU
TETIOEMKOCTH

71/28

[ToBTOpEHME N3YUEHHOIO MaTepuaa.
Pemenue 3amay.

72129

Kontponbuas padora Ne 4 «OcHOBBI
TEPMOJIMHAMUKU. ATperaTHble
COCTOSTHUSI BEIIECTBA»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6a50

73/1

OnexTpu3anys Tesl. DIeKTPHUUSCKUN
3apsan. J[Ba BUIA 2IEKTPUYECKUX
3apsA0B. 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia

bubmnoreka IIOK
https://m.edsoo.ru/ffOc6bcc

74/2

B3aumoneiictBue 3apsiioB. 3aKoH
Kynona. ToueuHslii 2eKTpUYECKU
3apsy

bu6anoreka IIOK
https://m.edsoo.ru/ffOc6ced

75/3

[ToBTOpEHME N3YyUEHHOI'O MaTepuraa.

Pemenne 3agau.

76/4

DJIEKTPUUECKOE TIOJIE.

77/5

Hanpsk€HHOCT 2JIEKTPUYECKOTO
nonst. [IpuHImn cynepno3uuuun
ANEKTPUYECKHUX ToneH. JInnun
HaIPsKEHHOCTU

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc6df2

78/6

HOBTOpCHI/Ie HN3YUCHHOT'O MaTCpHualia.

Penrenue 3amau.

7917

PaGora cun QJICKTPOCTATUYCCKOT'O
I10JIA. HOTGHHI/IaJ'II)Haﬂ OHEPTIuA TCJ1a
B DJICKTPOCTATUYICCKOM I10JIC

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

80/8

ITorennuan. PasHOCTb IIOTEHIINAIOB

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6f00

81/9

CBs13b MCKAY HAIIPAKCHHOCTBIO
QJICKTPOCTATUYCCKOI'O ITOJIA U
Pa3HOCThIO IOTECHIINAIOB.
3KBI/IHOTGHI_[I/IEUILHBIC ITOBCPXHOCTHU.

82/10

[ToBTOpEHME N3YUEHHOTO MaTepHraa.
Pemenue 3amau.

83/11

[IpoBOAHMKH, AUDIIEKTPUKU U
MOAyNpoBOAHUKHU. [I[pOBOIHUKY U
JUBJIEKTPUKU B 3JIEKTPOCTATUYECKOM
none. Juanexkrpuueckas
MIPOHUIIAEMOCTb.
DIIeKTPOCTATUYECKAs 3aIIHTA.

bubnunoreka LIOK
https://m.edsoo.ru/ffOcébcc
bubmnoreka IIOK
https://m.edsoo.ru/ff0c701
8

84/12

OnextpoéMkocTs. Konnencarop.
ONEeKTPOEMKOCTbD MJIOCKOTO
KOHJIEHCATOPA.

bubmnoreka IIOK
https://m.edsoo.ru/ff0c712
6

85/13

OHeprus 3apsyKEHHOTO
KOHJIeHcaTopa. [IpuHnun neicTeus u
IIPUMEHEHNE KOHIEHCAaTOPOB.
3a3eMIIeHHE AIIEKTPONpruOOpPOB

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

86/14

IToBTOpEHME U3YYEHHOTO MaTEPHA.
Pemenue 3agau.

87/15

Konrtponbnas padora Ne 6 «OcHOBBI
DIIEKTPOCTATUKI»

88/1

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuiia Toka.

89/2

Hanpsixenne. ConpoTtusienue.
3akoH OMa 11 yyacTKa LEeMH.
DIIEKTPUUECKOE COTIPOTUBIICHHUE.
DIIEKTPUUYECKHE LIeTIH.
[TocnenoBarenbHOE U MapauIeIbHOE
COEIMHEHUS] TPOBOTHUKOB.

but6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

90/3

JlaGopaTopHnas pabora Ne 9
«M3y4enue mocieaoBaTesIbHOTO U
napajuieIbHOTO COCMHECHUS
MIPOBOTHUKOB)

91/4

PaboTa 1 MOIIIHOCTB AJIEKTPHYECKOTO
Toka. 3akoH Jlxxoyns-Jlenua

but6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

92/5

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3aMbIKaHUE.

Bubnuorexa LHOK
https://m.edsoo.ru/ffOc7ae0

93/6

JlaGopaTtopunast pa6ota Ne 10
«M3mepenne DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTHUBIICHUS

94/7

DJIeKTpOHHAas IPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTD
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOJIUMOCTh

95/8

DNEKTPUYECKUN TOK B BaKyyMe.
CBoliCTBa AJIEKTPOHHBIX MTYYKOB

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
MpUMECHaA MPOBOANUMOCTD.

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc84ae

96/9

CaolicTBa p—N-niepexoa.
[TosrynnpoBOTHUKOBBIE TPUOOPHI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc84ae

97/10

DNEeKTPUUECKUN TOK B BaKyyMe.
DJeKTpOHHO-TIy4YeBas TpyOka

98/11

DNEeKTPUUECKUN TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEeKTpOIUTHYECKAS] JUCCOLHALINS.
DNeKTpoan3

bu6anoreka LIOK
https://m.edsoo.ru/ff0c82ba

99/12

JlaGopaTtopnast pabota Ne 11
«M3mMepeHne 21eMeHTapHOT O
3apsiziay

100/13

DNEKTPUYECKH TOK B Ta3ax.
CaMOCTOSTEIBLHBIA U

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

HECaMOCTOSITCIIbHBIN pa3psil.
Momnuus. Ilnazma

101 Pesepubiii ypok. "[loBTOopeHue u 1 bubnmnoreka HOK
000011IeHNEe MaTeprana» https://m.edsoo.ru/ff0c8c56
102 PesepBHbIil ypok. O000IIarommii 1 bu6nmorexa [IOK
ypok 1o temaMm 10 kitacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 102 11

ITPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHust

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

ITocTossHHBIC MarHuThHl U HX
B3aUMOJEHCTBHE. MarHuTHOE MoJIE.
BekTop MarHuTHOM MHAYKIWH.
JIvHMM MarHUTHOW MHAYKUIWU

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

MarauTHoe 1nosie nNpoBOJHUKA C
TokOM. OnBIT DpcTeaa.
B3aumopeiicTBuEe TPOBOIHUKOB C
TOKOM. J[efiCTBHE MAarHUTHOTO MOJIA
Ha IPOBOJHUK ¢ TOKOM. Cuiia
AmMriepa. DneKTporu3MepUTENbHbIE
npuOOpbI. DIEKTPOMArHUTHIL,
AJIEKTPOJ/IBUTaTENb.

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

JlelicTBME MAarHUTHOTO TOJIS HA
JBUKYIIIYIOCS 3apSDKEHHYIO YaCTHUILY.
Cuna Jlopenna. Pabota cumsl
Jlopenua. Y ckopurenu
AJIEMEHTAPHBIX YaCTHUIL

bu6nunoreka [IOK
https://m.edsoo.ru/ff0Oc9df4

MarsuTHbIC CBOMCTBA BEIIECTRA.
ITocTosIHHBIE MarHHTHI.
JlaGopaTtopnast pa6ota Ne 1
«HccnenoBanue aeMcTBUA
MarHUTHOTO TIOJIS Ha MPOBOJIHUK C
TOKOM)

bu6anoreka LIOK
https://m.edsoo.ru/ff0c9ac0

[ToBTOpEHME N3YUEHHOTO MaTepraa.
Pemenue 3amau

OnekTpoMarHuTHas UHAYKIus. [loTtok
BeKTOpa MarHuTHOM wHAYKIHH. DJ1C
WHIYKIAH



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

HanpaBnenue MHIYKIIMOHHOTO TOKA.
[TpaBuiio Jlenna. 3akoH
3JIEKTPOMArHUTHON MHIyKIIUU
®Dapanes

JlaGopaTtopHas pabora Ne 2
«HccnenoBanue sIBJIeHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

[ToBTOpEHME U3YUEHHOTO MaTepuraa.
Penrenue 3anau

10

Buxpesoe anexrpuueckoe none. 31C
WHIYKIUY B JBIKYIIAXCS
IMPOBOJHUKAX. I/IHIIyKIII/IOHHaSI I1€4Yb

11

[loBTOpEHME N3YUEHHOIO MaTepuraa.
Pemenue 3amau

12

NHnykTuBHOCTG. SIBIICHUE

camouHaykiuu. 9JIC caMOMHAYKIINH.

3Hepr WL MAaroHuTHOT'O ITOJISL KaTYHIKU
C TOKOM. 3JIGKTpOMaI‘HI/ITHOG I10JIC

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

13

IToBTOpEHME U3YUEHHOTIO MaTEpPHaa.
Pemenue 3agau.

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcab82

14

Tect o Teme: «MarHuTHOE MOJIE.
DJIEKTPOMArHUTHasE UHIYKIUS»

bu6anoreka LIOK
https://m.edsoo.ru/ff0cad58

15/1

CBOOOTHBIE MEXAHUYECKHUE
KoJIeOaHusl.

16/2

[Mapmonnueckue koeOaHus.
YpaBHEeHHE rapMOHUYECKUX
konebanuii. [IpeBpaienue sHeprun

bu6anoreka LIOK
https://m.edsoo.ru/ffOcaf06

17/3

IToBTOpEHNE U3YUEHHOTIO MaTEpHUaa.
Penrtenue 3anau

18/4

JlaGopatopHas padota Ne 3
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCHI TPy3a»

19/5

3aTyxa101uHe W BBIHYKJICHHBIC

bu6nunorexa LIOK



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

KosieOanus. Pe3oHanc

https://m.edsoo.ru/ffOcbb86

20/6

[ToBTOpEHME U3YUEHHOTO MaTepurara.
Penrenue 3amau.

21/7

Konrponbnas padora Ne 1
«DJIEKTPOMAarHuTHAs UHIYKIIUA.
MexaHnndecknue KojeOaHus. »

22/8

Koneb6arenbupiii kKoHTYyp. CBOOOHBIC
AIIEKTPOMArHUTHBIC KOJICOAHUS B
UJICaTbHOM K0JIe0aTeIbHOM KOHTYPE.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

23/9

Ananorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAaraiuTHBIMHA KoJIEOaHUSIMU

bubmnoreka IIOK
https://m.edsoo.ru/ff0cb820

24/10

["apMoHMYECKHE 3JIEKTPOMArHUTHBIE
konebanusi. Dopmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B
uiealbHOM Kojie0aTeJIbHOM KOHTYpe

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

25/11

[loBTOpEHME N3YUEHHOIO MaTepuraa.
Pemenue 3amau

26/12

[lepemennsbIit TOK. CHHYCOU1aTbHBII
MEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JICUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEHUs

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

27/13

KoHnneHcarop u kaTymka
WHAYKTUBHOCTH B LIETIH IEPEMEHHOTO
TOKa.

28/14

Pe3onanc B BHGKTpI/I‘{eCKOﬁ TOCIIN.

29/15

[ToBTOpEHKE N3YYEHHOTO MaTepHraa.
Pemenue 3amau.

30/16

['eneparop nmepeMeHHOTO TOKa
Tpancdopmarop.

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

31/17

[TpousBoacTBO, epeaaya u
noTpedyIeHne IEKTPUIECKOM
SHepruu. JIMHui snexrponepenad

32/18

DKOJIOTUYECKUE PUCKH ITPU



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

IIPOU3BOJACTBE JIEKTPOIHEPIUH.
Kynberypa ucnonb3oBanus
3JIEKTPOIHEPIUU B TOBCEAHEBHOMN
JKU3HU

33/19

HOBTOpCHI/Ie H3Yy4YCHHOI'O MaTCpualia

34/1

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb
pacnpocTpaHeHUs U JUIMHA BOJIHBI.
[Toniepeunsie v MPOJIOJIbHBIE BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54

35/2

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKa

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

36/3

Wutepdepenumst, audpaxus u
NOJISIpU3aLUs MEXaHUYECKUX BOJIH.

37/4

DIIeKTPOMArHUTHBIE BOJIHBI, UX
CBOMCTBA U CKOpOCTH. [1Ikama
AJIEKTPOMATHUTHBIX BOJIH

bubmnoreka IIOK
https://m.edsoo.ru/ffOccfe0

37/5

DKcrnepuMeHTaJIbHOE OOHapy)KEeHUE
3JIEKTPOMArHUTHBIX BOJIH. [I1oTHOCTH
MIOTOKA JIEKTPOMAarHuTHOTO
U3ITy4eHUs

38/6

[TpuHIMIIBI paTHOCBS3U U
TeJICBUICHUSL.

39/7

PasButne cpencrs cBs3u.
Pagunonokamnusi.

40/1

Pa3zBuTHE B3TIIA0B HA IPUPOTY
cBera. CKOpOCTh CBETA.
[IpsamonnHENHOE pacIpOCTPAHEHUE
CBETa B OJJHOPOJIHOM cpefie.
Todeunslii ICTOYHUK cBeTa. JIyd
cBeTa

bu6anoreka LIOK
https://m.edsoo.ru/ff0cd350

41/2

OrtpaxkeHue cBeTa. 3aKOHbI
oTpaxxeHus ceera. [loctpoenue
1300paKeHH B MJIOCKOM 3epKaje

but6mmorexa [IOK
https://m.edsoo.ru/ff0cd4e0

42/3

ITpenomnenue cera. IlonHoe

bu6nunorexa LIOK



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

BHYTpEHHee oTpakeHue. [Ipenenbubiii
yroJI IIOJIHOTO BHYTPEHHETO
OTpakKeHUS

https://m.edsoo.ru/ffOcd7f6

43/4 JlabopatopHas padota Ne 4 bubmuoteka [JOK
«3mepenue nokasaresns https://m.edsoo.ru/ff0cd67a
IPEJIOMIICHUS CTEKIIa

44/5 JIunsel. [TocTpoenune n3o0pakeHuit B bubnuotexa [JOK
mun3e. OnTuyeckre mpudopsl 1 https://m.edsoo.ru/ffOcddle
YCTPOMCTBA U YCIOBUS HX
0€30MacCHOT0 NPUMEHEHUs

45/6 ®opmysa TOHKOH JINH3HI. bu6nuoreka [JOK
YBelyeHue JIMH3bI https://m.edsoo.ru/ffOcddle

4617 JlaGopaTtopHnast pabota Ne 5
«HMccnenoBannue CBONCTB
M300paXKeHH B TMH3AX)

4718 Hucniepcust cBera. CloskHBINM COCTaB
6enoro csera. L{Ber.

48/9 WNuTtepdepennus ceeta

49/10 Judpakus certa. bubmuoreka [JOK

https://m.edsoo.ru/ffOced22

50/11 JlaboparopHas padota Ne 6
«HabmoieHne aucnepcun cBeTay

51/12 JudpakimonHas pemérka.

52/13 [ToBTOpEHME M3YUEHHOT'O MaTepraa.

Pemenue 3anau

53/14 JlabopatopHnast pabota Ne 7
«3mepenne IIMHbI CBETOBOM
BOJTHBI»

54/15 ITonnepe4HOCTh CBETOBBIX BOJIH. bubmuorexa [JOK
ITonsipusanus ceera https://m.edsoo.ru/ff0cf02e

55/16 IToBTOpEHME N3YyUEHHOIO MaTepHaa.

Penrtenue 3anau
57/17 Konrtponbnas padora Ne 2 «CBeToBbIe

BOJIHBD)



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

58/1

['paHu1IbI TPUMEHUMOCTH
KJIacCU4YeCKoM MexaHuku. [locTyiarel
crielManbHOI Teopuu
OTHOCUTCJIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf862

59/2

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3ame1JIeHne BpPEMEHH U COKpAIlEHUE
JUIMHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

60/3

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN
yactuilbl. CBSI3b MacChl C YIHEPTUEH U
HUMITYJIbCOM. DHEPTHUs MOKOS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfc68

61/4

O06061enne TeMbl «OCHOBEI
CIIELUAJILHON TEOpUHU
OTHOCHUTEIBLHOCTHY. Perenue 3agau

62/1

Buap! uznyyenuii. Uctounnku
W3JTyYEHHUM.

63/2

CrnexTtpsbl. Bunbl criekTpos.
CrexTpaibHblid aHAIU3.

64/3

JlaboparopHuas padota Ne 8
«Habnronenue CrionHoro u
JIMHENYaTOro CIIEKTPOBY»

65/4

OTKpBITHE U HCCIEI0BaHNE
dororddexra. OnbiTe A. T
CroneroBa

bu6anoreka LIOK
https://m.edsoo.ru/ffOcffc4

66/5

3akoHbl poTodddexra. YpaBHeHHE
DitHmreitna s hotodrddexra.
«Kpacnas rpanuna» gorosdpgexra

bubnuorexa [IOK
https://m.edsoo.ru/ff0d015e

67/6

®otonbl. Dopmyna [Mnanka. DHeprus
U uMIyasc Gortona. TexHuueckue
YCTPOMCTBA U MMPAKTHYECKOE
npuMeHeHue: (OTOIIEMEHT,
doronaruuk, conHevyHas Oarapes,
CBETOAMON

bu6anoreka LIOK
https://m.edsoo.ru/ffOcfel6

68/7

Jasnenune ceera. OnwiTe [1. H.
JlebeneBa. XMMHYECKOE NEHCTBUE

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



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d04a6

CBCTa

69/8 [ToBTOpEHUE M3yUYEHHOTO MaTepHaa. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/ff0d0302

70/1 Mogens atoma Tomcona. OTBITHI bubnnorexa [{OK
Peszepdopaa mo paccesHUIO 0-4acTHII. https://m.edsoo.ru/ff0d091a
IIimanerapHas Mozeb aToMa

7112 IToctynatel bopa bubnuotexa [JOK

https://m.edsoo.ru/ff0d0afa

7213 Wznydenue u nornomeHue GOoTOHOB bubmmoreka [JOK
MIpH Mepexo/ie aTomMa C OJTHOTO https://m.edsoo.ru/ff0dOafa
YPOBHsI SJHEpruu Ha Apyrou. Jlazepsl

73/4 BoiHoBEIe cBoMCcTBa YacTHIl. BOJIHEI bu6nuorexa [IOK
ne bpoins. KopnyckynsipHo- https://m.edsoo.ru/ff0d0ca8
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYJICHHOE M3JTYYCHHC

74/1 OTKpbITHE PAIUOAKTUBHOCTU. OTBITHI bubnmnoreka [HOK
Pesepdopna o onpenenenuto https://m.edsoo.ru/ff0d0fd2
COCTaBa PaJINOAKTUBHOTO M3ITY4YECHUS

75/2 CaoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusnue
PaIMOAKTUBHOCTH HA KUBBIC
OpPTaHU3MBI

76/3 OTKpbITHE TPOTOHA ¥ HEUTPOHA. bubnuotexa [JOK
H3oronsl. Mogens cTpoeHus https://m.edsoo.ru/ff0d1162
ATOMHOTO SiIpa

77/4 3aKoH paJInOaKTUBHOTO pacraja. bubnmnoreka [JOK
[lepuon nonypacnana. Anbda- https://m.edsoo.ru/ff0d1162
pacmaj. DIeKTPOHHBINA U
NO3UTPOHHBIN Oera-pacmnaj. ["'amma-
U3ITy4eHue

78/5 [ToBTOpEHME N3YUEHHOTO MaTepraa.
Pemenue 3agau

79/6 DHeprusi CBsI3U HYKJIOHOB B sI/Ipe. bubnmnorexa [JOK

SnepHsle peaknuu.

https://m.edsoo.ru/ff0d1356
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https://m.edsoo.ru/ff0d1162
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80/7

Henenue sinep ypana. Llennbie
SIIEPHBIC PEAKIMH.

81/8

Snepnsiii peaktop. [Ipodaemsr,
MEePCIEKTUBBI, IKOJIOTHUECKUE
ACTEKTHI SJIEPHON YPHEPTeTUKH

82/9

[ToBTOpEHME U3YUEHHOT'O MaTepuraa.
Penrtenue 3amau

83/10

Konrpomnsnas padora Ne 3
«KBaHToBas u sinepHas Gpuznka»

84/11

MeTto/1b1 HaONIOIEHUS U PETUCTPALUU
3JIEMEHTAPHBIX YaCTHUI.

85/12

DJIeMEHTapHBIE YaCTHUIIBI.

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

86/13

OTKpLITI/Ie ITO3HUTPOHA. AHTI/I‘IaCTI/IHa.

87/14

Jlenronsl. Anponsl. KBapku.

88/15

@yHIaMEHTAIIbHBIE B3aUMOJCHCTBUS.
EnuHCcTBO DM3NYecKOil KapTHHBI
Mupa.

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

89/1

Bug 3sé3nnoro neda. Co3se3nus,
SApKUe 3BE3MbI, MIIAHETHI, UX BUIUMOE
nBrxenre. CojIHEYHasI cucTeEMa

90/2

Connue. ConHeyHasi akTUBHOCTb.
HcTounuk sHeprun CosHIA U 3BE3]

91/3

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
nociea0BaTebHOCTH. BHyTpeHHee
cTpoenue 3B€31. COBpeMEHHBIE
MIPEJICTaBICHUSI O IPOUCXOXK/IEHUU U
sBosiroMy CosHIA U 3BE3]

92/4

Mneunsiii [Iyte — Hama ["anaktuka.
[Tonoxenne n neuxenue ConHua B
["amakTrke

93/5

lNanaktuku. YEpHBIE ABIPHI B A1pax
TaJIAKTUK



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

94/6

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe U3inyyeHue.
MertaranakTuka

95/7

KoHnTtposbHas pabota «71€eMEeHTHI
ACTPOHOMMH U acTPOPUZUKI

96/8

Hepemennsie npo6s1eMbl aCTPOHOMUH

97/1

Ob6o6maromuii ypok. Pois pusuxu n
aCTPOHOMHUH B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH chepax NesaTeIbHOCTH
YyeJsioBeKa

98/2

O6o6maromuii ypok. Ponb u Mmecto
(GU3HUKN U aCTPOHOMHH B
COBPEMEHHOM Hay4yHOI KapTHHE MUpa

99/3

Ob6o06maromuii ypok. Poib
(usnueckoit Teopun B
(hopMHUPOBAHUH MPECTABICHUHN O
du3nyecKoil KapTHHE MHUpa

100/4

O6o06matomuii ypok. Mecto
(bu3nvecKoil KapTHUHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTABICHUN O IPUPOJIE

101

PesepBHbIi ypoK. MarsutHoe moie.
DNeKTpOMarHuTHAas MHIAYKIIHS
OnTuka. OCHOBBI clieNHAIbHON
TEOPUH OTHOCUTEIBHOCTH

102

Pesepnsiit ypok. KBanroBas ¢usnka.
DJIEMEHTHI aCTPOHOMUU U
acTpou3uKu

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. I'.A. Msxumes, b. b. Byxosues, H.H. Corckuii ®uzuka 10 k1. dusuka
10 knacc. ba3oBblii U yriyOneHHbIH ypoBeHb. YueOHUK. Mockaa.
[Ipocsemenue, 2022 r.

2. T'.A. Maxumes, b.b. Byxosnes, B.M. Uapyrun ®usuka 11 kimacc.
ba3oBblit 1 yriyOsieHHbIN ypoBeHb. YueOHuK. MockBa. [IpocBenienue.
2022 1.

3. A.IL PemvmkeBuu. CoopHUK 3a1a4 1o pusuke. Mocksa, J[poda, 2005 -
2019 .

4. COopHuk 3ana4 o ¢pusuke 1ig 9 — 11 knaccos. CocraButens ['.H.
Crenanosa. M.: «IIpocsemenne», 1996 r.

5. 3aganus oOpazoBarenbHOro noprania Pemry EI'D

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

6. I'.J. Maxumes, b. b. byxosnes, H.H. Corckuit ®u3uka 10 k1. ®uszuka
10 knacc. ba3oBblii U yriyOneHHbI ypoBeHb. YueOHUK. Mockaa.
IIpocsewmenune, 2022

7. I'.4. Mskumes, b.b. byxosues, B.M. Uapyrun ®usuka 11 knacc.
ba3oBbIii 1 yriy0sieHHbIH ypoBeHb. YueOHUK. MockBa. IIpocBemienue.
2022

8. A.IL PemvmkeBuu. CoopHUK 3ama4 1o pusuke. Mocksa, J[poda, 2005 -
2019 .

9. Coopnuk 3amau o gusuke as 9 — 11 kimacco. CocraBurens ['.H.
CrenanoBa. M.: «IIpocBemenue», 1996 r.

10. FO.A. CaypoB. ®wusuka. [loypounsie pazpadbotku. 10 kimacc. [Tocodue
15 001meoOpa3zoBaTelbHBIX opranm3anuii. Mocksa. [Ipocsemenue. 2015

11. FO.A. CaypoB. ®wusuka. [loypounsie pazpabotku. 11 kmacc. [Tocobue
TUTs 00111600 pa30BaTENBHBIX OpraHu3anuid. ba3zoBwiil 1 yriryOIeHHbIN
ypoBeHb. Mocksa. [Ipocsenienue. 2017 r.

12.CO0pHUK TECTOBBIX 3aJJaHUM /11 TEMAaTUYECKOT0 U UTOTOBOT'O KOHTPOJISI.
®usuka 10 knacc. M.: «uremnext-Lientp», 2004 r.

13.C.M. Aunpapromeukut, A.C. CinyxaeBckuil. ®uszuka. «KoHCTpyKTOP»
CaMOCTOSTENbHBIX U KOHTPOJIbHBIX padboT. 10 — 11 kacchl.

14. [Tocobue qis yuureneit. M.: Ilpocsemnienue, 2010



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

HNuTepHeT-pecypceol

1.

2.

o

Xusas ¢usuka: odyyaromias nporpamma. http://www.int-
edu.ru/soft/fiz.html

Ypoku Gpu3uKy ¢ ucnojb3oBanueM MHTepHeTa.
http://www.phizinter.chat.ru/

3. ®usuxka.ru. http://www.fizika.ru/
4,
5

. dusuka: QJICKTPOHHAA KOJUICKIUS OIIBITOB.

dusuka: koJuiekus onbIToB. http://experiment.edu.ru/

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

Karanor ccpuiok Ha pecypebl o ¢usuke http://www.ivanovo.ac.ru/phys
becmuiatHpie 00y4aromye nporpaMmel o (GpU3uke
http://www.history.ru/freeph.htm

JlabopaTopHbie paboThl 0 Pusnke. BupTtyanbHbie 1abopaTopHbIE
pabotsl. http://phdep.ifmo.ru

AHumManusi pu3NIECKUX MPoI1eccoB OOBICHEHUSIMU.
http://physics.nad.ru
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