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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma no @usuke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEr0 OOUIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHHM W TpeOOBaHUM K pe3yJbTaTaMm
OCBOGHHUSI OCHOBHOW 00pa3oBaTelIbHOM mMporpammsbl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€toM (eaepaabHOH pabouell MporpaMMbl BOCHUTAHUS U
KOHIENIMK MpernojaBaHusi yueOHoro npeamera «®dusmuka» B 00pa3zoBaTeNbHBIX
OpraHU3aAUIX Poccuiickon denepanuu, peaNu3yIoImx OCHOBHBIC
oOpazoBarenbHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl MO (U3MKE HaIMpaBiIeHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 xiaccoB npu
o0yueHun ux (usruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpedboBanusim ®I'OC COO
MJIaHUPYEMbBIM JIMYHOCTHBIM, MIPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM
oOydeHusl, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTh pEeANU3alMHU MEXKIPEAMETHBIX
CBs3e (DM3MKM C ECTEeCTBEHHO-HAYyYHBIMH YYEOHBIMH TMpeaMeTamu. B Hel
OMPENENSIIOTCS OCHOBHBIE 1I€JIM M3y4YeHUsl (DU3UKH HAa YPOBHE CPEJHEro OOILEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3YNIbTAThl OCBOCHUS Kypca (DPU3UKH: JTUYHOCTHBIE,
MeTanpeIMETHBIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmke BKIIOYAET:

e INTAHUPYEMBbIE PE3YJIHTATHI OCBOCHUS Kypca GU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI IO F0/1aM 00YUYEHUS;

e cofiepKaHue yueOHoro npeamera « Ou3nKay 1mo rojgaM o0ydeHHus..

®du3rka Kak Hayka O HauOoJiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJEe, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkarorieM mupe. IIkonpHBIN Kypc GU3UKU — CHCTEMOOOpa3yroui
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, HM3ydyaeMbIX XUMHUEH, OHWOJIOTHEH,
buszmdeckoit reorpadueirt u actpoHomueid. lcmomp3oBaHWE W AKTHUBHOE
NpUMEHEeHnE (QU3WYECKUX 3HAHUW  ONpeleNsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJYYEHUs HOBBIX MATEPHAIIOB C 3aJaHHBIMH CBOMCTBAMH U JIPYTHX.
W3ydyenne ¢Gu3MKKM BHOCHUT OCHOBHOM BKJIag B (DOPMHpPOBAHHE E€CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa OO0y4aromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
Hay4HbIA METOJI MO3HAHUS TPY BBITIOJIHEHUH UMHU YYE€OHBIX UCCIIEIOBAHUN.

B ocHOBYy kypca Quisuku IJis ypOBHS CpEeIHEro oO0Iero ooOpa3oBaHMS
MOJIOKEH PAX WAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIMUIBL €ro
ITOCTPOCHHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM € HEMl KypcC SIBISETCS JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBMM ¢ HeW MaTepuan Kypca (Qusmnku
o0ObeUHEH BOKPYr (Qu3nueckux Teopud. Bemgymum B Kypce sBIsieTCs
dbopMHupOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanms mpeArnoyiaraeT MCMOJb30BAHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKK ¢ pa3BUTHEM OOIIeCTBa, a TakkKe C MHUPOBO33PECHUYCCKUMHU,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti  nanpasenennocmu. Kypc Gu3NKM — mpeamnoiaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMYECKUX MPHUIOKEHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TMOCPEACTBOM BBEACHUS HIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OKOJOTHYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYXICHUS
po0JieM paMOHATBHOTO PUPOIOTIOIH30BAHMS M SKOJIOTHUECKON 0€30MacHOCTH.

CTepXKHEBBIMHU dJIEMCHTaMHU Kypca (U3WKH Ha YPOBHE CPEIHETO OOIIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (popmMupoBaHHE TPEACTABICHUA O
CTPYKTYpe MOCTpOCHUS (HU3HUUECKON TEOPHH, poyid (PyHIaMEHTATbHBIX 3aKOHOB H
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O MPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOPUH, JUIsl OINHCAHMS C€CTECTBEHHO-HAYYHBIX SIBICHHA W
MIPOILIECCOB).

CUCTeMHO-CSTENHHOCTHBIN TOAX0/T B Kypce (DU3UKHU peaTu3yeTcsl MPexIie
BCET0 3a CYET OpraHU3AIMH SKCICPUMEHTAIHLHON JeATEIbHOCTH O0YyJaronIuXcs.
Jlns  Ga3oBOoro ypoBHS Kypca (QU3MKA — 3TO MCIOJIB30BAHUE CHUCTEMBI
(pOHTABHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U JITaOOpaTOPHBIX padoT,
KOTOpBIC B IporpamMme 1o ¢u3uke oObEeIUHEHBI B OOIIMHA CIMCOK YYSHHUYSCKHUX
MpaKkTUYECKUX padoT. BrigeneHne B ykazaHHOM TEpedHe J1abOpaTOPHBIX padoT,
MPOBOIMMBIX  JUISI KOHTPOJIA M OIEHKH, OCYIIECTBISETCS YYaCTHUKAMH
00pa3oBaTENBLHOIO Mpollecca UCXOAsl M3 OCOOCHHOCTEW IUIAHUPOBAHUS W
ocHalleHHuss kaOuHera (¢uiuku. Ilpu 5>TOM obOecnieunBaeTcsi OBJAJICHUE
OOyYaronMMUCs YMEHUSMU TPOBOJUTH KOCBEHHBIE W3MEPEHHS, HCCIICOBAHUS
3aBUCUMOCTEN (U3UYECKUX BEIWYMH U IIOCTAaHOBKY OIBITOB IO TIPOBEPKE
MIPEIOKCHHBIX TUITOTES.

bonbiioe BHUMaHUE YIENSETCS PEHICHUI0 PACYETHBIX U KAaueCTBEHHBIX
3amad. [Ipu aToM 171 pacu€THBIX 3a7a4 MPUOPHUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJIaHHON (PU3UYECKON MOJIEIIBIO, TTO3BOJISIONINE IPUMEHITh U3YICHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK U MUHTETpUpys 3HAHUS U3
pa3HbIX pasnenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJaHMs HA
OOBsICHEHHE MpPOTEeKaHUs (U3NYECKUX SBJICHUH M MPOILECCOB B OKPY)KAIOIIEH
KHU3HU, TpeOyromme BbIOOpa (U3NYECKON MOJIENH UIs CUTyallud IPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBuM ¢ TpeboBanusmMu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OOecredeHH0 ydeOHOro Iporecca 0a30BbI ypOBEHb Kypca
(bU3MKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBHUSX
IpeIMETHOro KaOuHeTa (M3MKH WM B YCJIOBHMSIX MHTETPUPOBAHHOIO KaOMHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHere (U3UKU JOKHO OBITH
HEeoOXxoauMoe J1abopaTopHOe OOOpPYAOBaHUE JUIsl BBHITIOJIHCHUSI YKA3aHHBIX B
nporpaMMe Mo (U3MKe YYCHHYECKHX MPAKTHYECKHX paboT W JEMOHCTPAIIMOHHOE
obopynoBaHue.

JleMoHCTpaliMoHHOE 000pyJI0BaHWEe (QOPMUPYETCSI B  COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHON JOCTaTOYHOCTH W 00OEcleYrBaeT TMOCTAHOBKY
MEPEYUCIICHHBIX B TMpOorpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTpAlUN IS
WCCIICIOBAHMS  M3YYaeMbIX  SBJICHHA W  MPOILECCOB, OMIHUPUYECKUX |
(GyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTtopHoe 00OpynOBaHME JISI YYCHHUECKHX MPAKTUYECKUX padoT
(GopMupyeTcss B BHJIE TEMaTHUYECKMX KOMIUJIEKTOB M oOecreuuBaeTcs B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX oOOydJammuxcs. TemaTHueckne KOMIUICKTHI
1ab0paTopHOTO O00OPYAOBAHMS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHNUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJI€ U POBBIX Ja0OPATOPUIA.

OCHOBHBIMHU LEJIIMHU U3y4Y€HHUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e bopMupoBaHMEe HHTEpEca M CTPEMJICHHA OOYYalOIIMXCS K HaydHOMY
U3YYEHUIO TMPUPOIbI, PA3BUTHE HMX MHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEM;

e Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAaHUS U (HOpPMUPOBAHHE
UCCJIEI0BATENHLCKOTO0 OTHOIICHUSI K OKPYXKAIOLIUM SIBIICHUSIM;

e hopMHupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa W3Y4YeHHs] OCHOB
CTpOEHHS MaTepuu U (PyHAaMEHTaIbHBIX 3aKOHOB (DU3HUKU;

e popMupoBaHUE yMEHUH OOBICHATH SIBJICHUS C  HCIOJIb30BAaHUEM
bu3MUecKuX 3HAaHUN U HAYYHBIX J0Ka3aTeIbCTB;

e popMupOBaHUE MpPEACTABICHUN O podau (U3UKUA I Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3TuX 1elield oOecrneunBaeTcsl peleHueM CIIeAyIoluX 3a1ay B

mpoliecce u3yueHus Kypca (GU3MKM Ha YpPOBHE CPEIHETO 00111ero o0pa3oBaHus:



e IPHOOPETEHNE CUCTEMBI 3HaHUM 00 00X (PUZUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJIEKYJSAPHYIO (UBHKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPO(DU3UKH;

e popMUpOBaHUE yMEHMA MNPUMEHATh TEOPETUYECKUE 3HAHUS A
OObACHEHMS] (PU3UYECKHX SIBIEHUA B TPUPOAE U Il NPUHSITHUS
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHS pa3iMyYHbIX 3aJa4 C SBHO 3aJaHHON
bu3nueckol MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSITEIBHOE
co3anue GU3NUECcKO MOJIENH, aIEKBAaTHOW YCIIOBUSM 3a/1a4K;

e IOHUMaHUE (PUBMYECKUX OCHOB M NPHUHIMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOAAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUSI U TMPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHalW3a M HHTEpIpeTaluu HH(GOpMALUH,
OTpe/eNICHUs JOCTOBEPHOCTHU MOJyYEHHOTO PE3yJIbTaTa;

e CO3JJaHUE YCJIIOBUM JUISl Pa3BUTUS YMEHHU IPOEKTHO-HCCIIEIOBATENBCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obOpazoBanust otBoguTca 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B HeZIeNIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe mo (U3HMKE IMepeueHb J1abopaTOPHBIX H
NPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
npoBeeHus] J1a0OpaTOpHBIX pPabOT M OMBITOB € YYETOM MHIMBHUAYaTbHBIX
0COOEHHOCTEH 00yUarOIINXCS.



COJEPXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka O npupoxae. Hayunele MeTOIBI NO3HAHUS OKPYKAIOLIETO
mupa. Ponp »dkcnmepuMeHTa W TEOpUM B IIPOLlECCE IO3HAHUA IPUPOABI.
DKCIIEpUMEHT B (PU3UKE.

MonenpoBanue (U3NYECKUX SIBIEHMM M mporeccoB. HayuHble THIIOTE3BI.
dusnyeckue 3aKOHbl U TeOopuH. ['paHUIBI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
IIprHIMI COOTBETCTBHS.

Ponp u mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON EATEIbHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBsle W 1U(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHne. OTHOCUTENBHOCTh MEXaHUUYECKOTO JBUKECHMUS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienue, CKOpPOCTh (CpeaHSAs CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTE€pUaIbHOW TOYKHM, MX MPOEKIHH HA OCH CHUCTEMBl KOOpPJHHAT.
CrnoxeHue nepeMenieHuil u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MNpsSMOJIMHENHHOe nBrxkeHHe. ['paduku
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOPEHHUs, NIyTH H MepeMelICHUs
MaTepualbHOW TOYKU OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TTaIeHUS.

KpuBosmHenHoe  nBukeHue. JIBWOKEHHME  MAaTEpHAIbHOM  TOYKH IO
OKPYHOCTH C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopoctb. [leproa u yactora obpaneHus. LieHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUIAOMETD,
JBUKEHUE CHAPSIA0B, LEIHbIE 1 PEMEHHBIE TIEpEIayu.

Llemoncmpayuu

Mopenb cucTeMbl OTCYETA, WIUTFOCTPALUS KHHEMATUYECKUX XAPAaKTEPUCTUK
JBU>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmronenne aBmkeHus Tena, OPOLICHHOTO MOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHne HEpaBHOMEPHOTO JIBUKEHUS € LEJIbIO OMPEIEIIEHNS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NYTSIMHU, MNPOUIAECHHBIMUA TEJIOM 3a
MOCJIC/IOBATEIIbHBIE PABHBIE NPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

W3ydenne aBmXeHHs Tela, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuunn ~ otHocutenbHOCTH  ['amunes. Ilepeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HetoToHa
JUIs. MaTepUaIbHOM TOUKU. Tpetnit 3akoH HeroTOHA 1711 MaTEpUAbHBIX TOYEK.

3akoH BcemupHoro TtsiaroreHus. Cuia TspkectH. IlepBasg Kocmuueckas
CKOpOCTB.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs! CKOIBKEHU U cujia TpeHus nokos. KoadduimeHt tpenusi.
Cuita conpoTUBIICHUS IPY IBUKEHUHN TEJIA B )KUJIKOCTH WIIH rase.

[TocTynarenbHoE M BpallaTelbHOE ABIKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpamieHus. Ilnedo cunbl. YciaoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckrue yCTpOWCTBA M NPAKTUUECKOE NPUMEHEHUE: MOAUIUITHUKH,
JNBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBenne nHepuuu.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoi 3axkon HeroToHa.

N3mepenue cul.

CnoxeHune CHIL

3aBUCHUMOCTH CHJIbI YIPYTOCTH OT Ae(pOpMaIinH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBeCHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBMKEHUs: OpyCcKa 10 HAKJIOHHOM IMJIOCKOCTH.



HccnenoBanye 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOIIMX B IIPYKUHE U
pPE3NMHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanre ycloBHM paBHOBECHS TBEPAOrO TelNa, HMEKOIIETO OCh
BPAILCHHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

WUmiynbc MaTepuaibHOM TOUYKHM (Te€da), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMiynbC CHIbI 1 U3MEHEHHE HMITyJIbCa TeNd. 3aKOH COXPAHEHUs HMITYJIbCa.
PeaktuBHOE IBUXKEHUE.

PabGora criabl. MOIIHOCTE CHJIBL.

Kunernueckass sHepruss MarepualbHON Touku. Teopema 00 HW3MEHEHHU
KMHETUYECKOW SHEPTHUU.

[TorenunanbHas DHEPTHUS. [TorenmaneHas SHEPIUs YIIPYTO
aepopMupoBaHHON  mpyxkuHbl. [loTeHIManbHas  SHeprus Teda  BOIU3U
MTOBEPXHOCTU 3EMIIH.

[loTeHuuanbHple W HENOTEHUMaIbHble  cuibl.  CBs3p  padOThI
HEMOTEHLIHAIBHBIX CUJ C HW3MEHEHHUEM MEXaHWYECKOW SHEPruy CUCTEMBI TeEIl.
3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: BOTOMET, KOTIED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHUMAIbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

N3yyeHue abCOMOTHO HEYTIPYTOrO yAapa ¢ HOMOIIBIO IBYX OJJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3u padOTHI CHIIBI C K3MEHEHHEM MEXaHUYECKOW SHEPTUU
TE€JIa Ha PUMEPE PACTKEHUS PESUHOBOTO XKTyTa.

Paznen 3. MoJgiekyasipHast Qu3NKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaktep IBHXKEHUS U
B3aMMOJECHUCTBUS YACTUIl BemecTBa. MoOJEnu CTPOCHHS Ta30B, XKUIAKOCTEH U
TBEPIBIX TEJ U 00BICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojelei. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemectBa. [loctosuuass ABorapo.

TemnnoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp
Llenbcus.



Mopens wupeanbHOoro rasa. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOPUM HACAIbHOrO raza. AOCOJIOTHAs TeMmIeparypa Kak Mmepa
CpeIHEW KHHETUYECKOM OJHEPruy TEIUIOBOrO ABMKEHWA dvactull rasa. [llkama
temneparyp KeneBuna. ['azoBbie 3akoHbl. YpaBHeHne Menneneesa—Knanenpona.
3akoH /JlanpToHa. M30mponeccsl B MACaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BelllecTBa. ['paduyeckoe MpeACTaBICHHE HM30MPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUH.

OmnbITel 110 U Py3Un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJICHUCTBUS.

Monaens, niTocTpupyomas Npupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIONIUME YPAaBHEHHUE COCTOSHHUS WACAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATE HA OCHOBE M3MEPEHUI
00bEMa KOMHATHI, JJaBJICHUS U TEMIIEpATyphl BO3yXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEXK]Ty TTapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoannamMuueckas cucrema. BHyTpeHHsIs1 SJHEPTHs TEPMOIMHAMUYECKON
CUCTEMBI U cIoco0bl €€ n3mMeHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
DHEpPrusi  OAHOATOMHOTO  HWJEallbHOrOo  rasa. Buasl  Temonepenayu:
TEIUIONPOBOAHOCTb, KOHBEKIUS, U3ITy4eHHUE. Y I€JIbHAS TEIUIOEMKOCTh BELIECTBA.
KonuuecTBo TEMIOTH NpH TEMIIONEpPEIaye.

[lonarue 00 amguabaTHOM mporecce. IlepBblii 3aKOH TEPMOIMHAMUKHU.
[IpuMeHeHre TepBOTO 3aKOHA TEPMOJMHAMHMKHU K H3ompoleccaM. ['paduueckas
MHTEpIIpeTanus paboThI rasa.

Bropoii 3akon Tepmoanaamuki. HeobpaTuMoCTh poI11eccoB B IPUPOJIE.

TemoBple  MamuHbl.  [IpyHOMOBI  OEUCTBUSA — TEIUIOBBIX — MAIUH.
[IpeoOpa3zoBanusi HEPrUM B TEIUIOBBHIX MammHax. KoaddumueHT monae3Horo
nerctBua TtemoBol mammHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTrO
JAEUCTBUA. DKOJIIOTMYECKHUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHHUYecKue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHWE: JBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIHHUK, KOHTUITHOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKKM W3 OYTBUIKM TOJ JACWCTBUEM CXKATOTOo BO3AyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IyTEM TpeHUs (BUAECOIEMOHCTPALIMS).

M3MeHeHne BHYTpEHHEW 3HEPTrUM (TeMIIEpaTyphl) Tela NPy TEIUIoNepeaaye.

OneiT 1o aanabaTHOMY paCHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopnenu napoBoi TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHMS], PEAKTUBHOTO
JIBUTATEIS.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue U KoHJeHcalus. Vcrnapenue u kumneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HaceimeHHslii map. YnaenbHas TeEIIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUSI.

Tsépnoe teno. Kpucramimueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctamuioB. JKunkue kpucramuibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpucTayui3anus. Y aenbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerIo0BOro OagaHca.

TexHHUYecKue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: THIPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJYyYEHHUS] COBPEMEHHBIX MaTE€pHaNOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX NIAPOB.

Kunenue npu mnoHMKEHHOM JIaBJICHUU.

CriocoOb1 M3MepeHs BIAXKHOCTH.

HabGnronenue narpeBanust v MjiaBJieHUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalusi KpUCTAILJIOB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

M3mepeHre OTHOCUTENIbHOM BJIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHaMHUKA
Tema 1. Inekmpocmamuxa
OnexTpuzanus Tel. OJeKTpuuecKuid 3apsa. JIBa BHaa 3IEeKTpUYECKHX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKKA W MOJYNPOBOAHUKH. 3aKOH COXPAaHEHHS
AJIEKTPUYECKOTO 3aps/a.
B3anmopeiictBue 3apsaaoB. 3akoH Kynona. To4yeuHbIi 3JIEKTpUYECKUAN 3apsI.
Onextpuyeckoe mnoJse. Hampsok€HHOCTh  anekTpuueckoro moiid.  [IpuHimn



CYyHEPHO3ULINU JICKTPUUECKUX o€, JINHUU HANPsS>)KEHHOCTH SJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrpocraruueckoro  moisa.  [lorenmman.  PasHocThb
noTeHuuanoB. I[IpOBOJHUKKM W JUAIEKTPUKA B 3JIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi IpOHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DNeKTpOEMKOCTh INIOCKOIO KOHJEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJEKTpOCTaTHUUECKas 3all[uTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KOHJIEHCATOpP, KOMMUPOBAJIbHBIN annapar, CTPyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre Ha3EKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTpOCTAaTHYECKAs 3alUTA.

JIMPIEKTPUKHU B SJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTOpa OT IUIOLIAAH
IJIACTUH, PACCTOSIHUS MEXY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEeHHOTO KOHAEH caTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHHUS DJIEKTPUUYECKOIO TOKA.
Uctounuku Toka. Cuna Toka. ITocTOsTHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeTu.

DIEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBJIIECHUE BEILECTBA.
[TocnenoBarenbHOE, apaLIEIbHOE, CMEIIIAHHOE COETMHEHUE MTPOBOHUKOB.

Pabota onektpuueckoro Toka. 3akoH JDxoyms—Jlenuna. MouHocTh
ANEKTPUYECKOTO TOKA.

DIIEKTPOJABUKYIIAsl CUJIA U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA TOKA.
3akon Oma i oJHOM (3aMKHYTO) 2yieKTpudeckoi nemnu. KopoTkoe 3aMblkaHue.

DONeKTpOHHasT  MPOBOJAMMOCTh  TBEPJBIX  METa/VIOB.  3aBHCHUMOCTH
COIPOTHUBJIEHUS METAIIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpOBOTHUKHY. CobOcTBeHHas u MpUMECHasi  MPOBOJUMOCTb
oJIynpoBOHUKOB. CBoMCTBa p—n-niepexojia. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTpUYECKUM TOK B  pAacTBOpax M  pacmiaBax  dAJICKTPOJIMTOB.
DIIEKTPOIUTAYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B Tra3ax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OJJIEKTpOHArpeBaTelibHble MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN AHO],
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN AUOJ], TaJIbBAHUKA.

Llemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS IUIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IA MOTIEPEYHOIO CEUCHHS U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe w3MepeHue SIESKTPOABIKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOIO PJIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBou paspsi ¥ MPOBOAUMOCTD BO31yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3ydeHne cMEmaHHOI0 COEIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEH CUIIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHEIO
CONIPOTHUBJICHUS.

HaGmronenue amexTposusa.

MexnpeaMeTHbie CBA3H

Nzyuenue xkypca gusuku 6a3oBoro ypoBHs B 10 Ki1acce OCYIIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHh MAaTEMaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAY4YHBIM (aKT, TUIOTE3a, (u3MUecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, FIKCIIEPUMEHT, MOJICTMPOBAaHUE, MOIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHass (QyHKIuS,
napabona, runep0osa, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX ITPOCKLIMU HA OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe IBHKEHUE B KMBOW mpupojae, Auddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPTraHU3MOB (BUIbI TEIUIONEPEIayu, TEMJIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SBJICHUS B JKUBOU IPHUPOE.

Xumus: JUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U



ra3osB, JIEKTPUYECKHE CBOMCTBA METAJJIOB, 3JEKTPOJUTHYECKAS TUCCOLUALUS,
raJlbBaHUKA.

T'eocpaghus: BNaxXHOCTh BO3/1yXa, BETPHI, 0ApOMETp, TEPMOMETD.

Texnonozus: MpeoOpa3OBaHUE JBMKEHUH C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHHUKE, MOJUIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYTHE), JBHUraTelb BHYTPEHHETO
CrOpaHus, napoBasi TypOHHa, OBITOBOW XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUsS] COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHCJIE HAHOMATEpHAIOB, MU
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPOIPHOOpOB,
KCEpOKC, CTPYHHBII IIPUHTED, AJIIEKTPOHArpeBaTEIbHbIE npuOOpHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KJTACC

Paznen 4. JiaekTpoauHAMKMKA

Tema 3. Maznummnoe noje. IN1eKMPOMAZHUMHAA UHOYKYUSA

[locrossHHble ~ MarHuThl.  B3auMopedcTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bekrtop MarHuTHOM wHAYKUMU. IlpuHOMnD cynepnosuuuu
MAarHATHBIX NOJIEW. JIMHUM MarHWTHOM WHAYKUMH. KapThHa NWMHHWM MarHUTHOU
MUHAYKLUU T0JI TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIE TPOBOJHMKA C TOKOM. KapTuHa JMHHMNA WHAYKIUU
MarHUTHOTO TOJIS JUIMHHOTO IPSMOIO INPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnbIT Opcrena. BzanMoaencTamue NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna Jlopenua, €€ Moly/ib U HanpaBieHUe. JIBUKEHHE 3apsSyKEeHHOW YaCTHUIbI
B OJIHOPOJAHOM MarHuTHoM mnoJje. Pa6ora cunbl Jlopenna.

SIBeHne AneKTpoMarHMTHOM HMHAYKIMU. [IOTOK BEekTOpa MarHMTHOM
UHAYKIUU. OJEKTPOJABIIKYIIAs CWIA MHAYKIMH. 3aKOH DJIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe anekTpudeckoe ImoJie. OJIEKTPOABMXKYIIAS CHJIA HHIYKIHH B
IIPOBOJHUKE, IBIKYIIEMCS IIOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IOJI€.

[IpaBuno Jlenna.

NHOyKTUBHOCTh.  SIBIIEHME CAMOMHIYKUMH. OJIEKTPOABMKYILNAsS CHJIA
CaMOMHAYKIIVH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHBIC
MarHuThl, JJIEKTPOMATHUTHI, 3JEKTPOABUIATENb, YCKOPHUTEIW AJIEMEHTapHBIX
YaCTUL, NHIYKIIMOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmonencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jewnctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHue 3IIeKTPOMAarHuTHOM UHIAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTb JIEKTPOABUKYIIECH CHUIIbI MHIYKIIMU OT CKOPOCTH U3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

W3ydeHne MarHuTHOTO TOJISL KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSI HOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIAH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMACHUNIHbIE KOEOAHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHME  KOJEOaHUS.
[Mapmonnueckue konedanus. [lepuoa, yactora, amrummryga u ($aza KoseOaHUU.
[IpyxuHHBIN MasTHUK. MareMaTH4EeCKUA MASTHUK. Y PaBHEHHE TAPMOHHYECKUX
konebanwuii. [IpeBparenue sHEPTruu Ipu TAPMOHUYECKUX KOJICOAHMSX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJIeaIbHOM KO0JIEOATeIbHOM KOHTYpE. AHAIOTHS MEXKIYy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KosieOaHusiMu. Popmyna TomcoHa. 3akOoH COXpaHEHUs
SHEPTUH B UJICATHHOM KOJIE0aTEIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KoneOaHusX. BoIHYKIeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeIHYXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOMJAIBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U JEUCTBYIOIIEE 3HAYEHHE CUJIBI TOKa WU
HaMpsHKEHUS.

Tpanchopmarop. IlponsBoacTso, nepegaya u MOTpedICHUE PIEKTPUUECKON
SHEPruu. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BaHUS EKTPOIHEPTHH B IOBCETHEBHOM KU3HH.

TexHuyeckue ycTporcTBa U NPaKTUUECKOE MPUMEHEHHUE: DIIEKTPUUECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTPOIIepe1ay.

Jlemoncmpayuu
HccnenoBanre mapamMeTpoB KoJI€OATENbHOW CHUCTEMbl (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHUK).



HaGmronenue 3aryxaronux KojeOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUM.

HabGnronenue pesonanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CUJIbI TOKA M HAITPSIAKEHUS OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu moOCIEenOBATENRHOM COCAWHEHWHA PE3UCTOPA, KaTyLIKH
WHAYKTUBHOCTH U KOHJIEHCATOPA.

Mojienb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOIa MAJIBIX KOJI€OaHUIA TPy3a HA HUTH OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne TMEpPEeMEHHOTO TOKAa B LENM U3 IOCIEAOBATEIBHO
COEMHEHHBIX KOHAEHCATOPa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBIE 60JIHbL

MexaHnnueckue BOJHBI, ycioBus pacrpocTtpanHeHus. Ilepuon. CkopocTh
pacnpocTpaHeHHWsi W JJIMHA BOJHBL llomepedHble W MOPOJOJBHBIE BOJIHBL.
WNurtepdepenius u audppaxkius MeXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anekTpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MpesIoMIICHUEe, Toysipu3anus, qudpaxuus,
uaTepdepeniusa. CKOpoCcTh JEKTPOMATrHUTHBIX BOJIH.

[IIxana 3neKTpOMarHuTHbIX BOJIH. [[puMeHEeHrEe 2IEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paaOCBs3U U TeNEeBUACHUS. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE M MEAULMHE, pajaap,
paauoNpuEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue oTpakeHus: U MPeIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepeniinu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBs3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILTUTYI0M U
4acTOTOM KOJeOaHUI.



HccnenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpaXk€HHUe,
IpeioMIIEHUE, MOJSIpU3anus, AUPPaKIKsl, UHTEPPEpeHIHsI.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsmMoiMHENHHOE pPacHpOCTpaHEHUE CBETa B
oaHopoaHo cpeae. JIyd ceera. ToueyHbId HCTOYHUK CBETA.

OTtpaxxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbli yrojl MOJHOTO
BHYTPEHHETO OTPAXKECHHUS.

HMucnepcust cBera. CiioXHBIN cocTaB 0eoro ceerta. LIger.

CobOuparomiie W pacceuBaroniye JuH3bl. ToHkas JsmH3a. DoKycHOe
paccTosiHMe W ONTHUYECKas cuia TOHKOM auH3bl. [locTpoenune nzoOpakeHuil B
coOuparolMx U paccerBarolux JuH3ax. Dopmyna TOHKOW JUH3BI. YBeJWYEHUE,
JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWurepdepenuusi cBera. KorepeHTHble HCTOYHHUKHU.
YcaoBuss HaOMIOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakimoHnHas peméTka. YCJIOBUE HaOI0ICHUS
[VIABHBIX ~MAaKCUMyMOB TIpM TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
IUPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHndeckue yCTpOMCTBA M IMPAKTHYECKOE IPUMEHEHHE. OYKH, JIyIa,
doToanmapar, TPOEKIIMOHHBIA armapaT, MHKPOCKOM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Llemoncmpayuu

[IpssMONMHEHOE PAcHpPOCTPAHEHUE, OTPAXKEHHUE U MPEIOMIIEHUE CBETA.
OnTrueckue mpuodOpBHI.

[TontHOE BHYTpEeHHEE OTpakeHrue. Moenp CBETOBOIA.

HccnenoBanre CBONCTB M300pakKeHUN B JIMH3aX.

Mopaenu MUKpOCKOIa, TEJIECKOIIA.

HaGmonenue natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

HaGmronenne nucnepcuu cBera.

[lonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiuu cBeTa.

Yuenuueckui sxcnepumenm, 1abopamopuvie pabomol



N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

['panunpl  OPUMEHUMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynatsel
CIIEHHAIIBHOM TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJIS CKOPOCTHU
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHILTEMHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEJISITABUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KAHMOBOU ONMUKU

®otonsl. ®opmyra [lnanka cBa3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPIUsl
U UMIyJibC (POTOHA.

OtkpeiTre u uccnenoBanue Gororddexra. Onwitel A. I'. CToseroBa. 3aKOHBI
doroadpdekra. YpasHenue DitHmTenHa 11 Porodddekra. «KpacHas rpanuiar
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTUYECKOE MpUMEHEHUE: (HOTODICMEHT,
doromatuuk, comHeuHas 6aTapesi, CBETOIUO/I.

Llemoncmpayuu

dotoaPdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdIPPeKTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -9acTHII.
[lmanerapnas mogxens aroma. Iloctymarel bopa. M3nyuenwe u morniouieHue
(GOTOHOB TpU mepexoje aToMa C OJHOTO YPOBHsS IHEPrHH Ha ApYyroil. Buisl
criekTpoB. CIEKTp YPOBHEW 3HEPTUU aTOMa BOJIOPO/A.

BousiHoBbIE cBoMcTBa yacTull. Bonnsl ae bpoiina. KopnyckynspHO-BOJTHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: CIIEKTPAIIbHBIN
aHanu3 (CIEKTPOCKOIT), JI1a3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mogens onbiTa Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGmronenue iMHeWyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

HaOmronenue tmHeR4aToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JOKa3bIBAIOIME CIOKHOCTh CTpOEHHS sfapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocrasa
panuoakTuBHOTO wu3nMyuyenus. CBoiictBa anbda-, OeTa-, ramMma-u3IydeHUs.
Binsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE TPOTOHA U HeWTpoHa. HykionHast mozens sijpa ['eiizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otormnsl.

Anbda-pacnian. ODJEKTPOHHBIM M TO3UTPOHHBIA Oeta-pacman. ['amma-
U3JIy4eHHE. 3aKOH PaJIMOaKTUBHOTO pacnaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepexT Macchl sapa.

Snepneie peakunu. /lenenne u cuHTeE3 Anep.

Anepnsbiit peaktop. Tepmosinepusiii cuates. [Ipo6ieMbl 1 IEPCIIEKTUBEI
AIEPHON SHEPTETUKHU. DKOJIOTMYECKHE ACTIEKTHI SAEPHON IHEPTETHKH.

DiieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoabl HaOIIOACHUS U PETUCTPAIIMU FJIEMEHTAPHBIX YACTHII.

dyHaamMeHTallbHbIC B3aUMOJIeHCTBUSA. EqMHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, simepHbIit peakTop, aToMHasi bomoa.

Llemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINX YACTULI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue TpeKoB 4acTUIl (110 TOTOBBIM (oTorpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

DTtanbl pa3BUTUS aCTpOHOMHUH. [IpUKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bupn 3Bé3nH0r0 Heba. Co3Be3aus, spKue 3BE3/bI, TIIAHETHI, UX BUANMOE
JBU)KCHUE.

ConuHeuHas cucTema.

Conune. ConHewyHass akTHUBHOCTh. Vcrounuk sHepruu CoJsiHIIa U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHKHU. Jluarpamma «CHEKTpalbHBIA KJlacCc —
CBETHUMOCTBY». 3BE3/IbI TJIABHOM TMOCJIEA0BATEIBLHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3/1 TJIABHOW MOCIIEIOBATEIILHOCTH. BHYTpEeHHEE CTpOCHUE



3BE€3/1. COBpEMEHHbIE MPEICTABICHUS O IPOUCXOKACHUU U 3BOJoMU CoHIA U
3BE3/1. DTaIlbl )KM3HU 3BE3.

Mueunsiii Ilyte — Hama I'amaktuka. [lonoxenune u aBwxkeHue CoiHIA B
I'anaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. YEpHbIE OBIPBI B sApax
TaJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sma. Pazberanve ramakTuk.
Teopus bonpmioro B3psiBa. PenukToBOE M3MydeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN IS ONPENICIICHUS MOJI0KEHUS HEOSCHBIX 0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEBEpHOro MOJyIIapHs U IPKHUE 3BE3MBI.

Habntonenus B Teneckon JlyHsl, minaner, Miieunoro Ilytu.

O6o01maonee MOBTOPEHUE

Ponr ¢u3mku wW acTpoHOMHUM B OIKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIMAIBHON M ATUYECKOH cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (HHU3UKU
¥ aCTPOHOMHH B COBPEMEHHOM Hay4HOU KapTHHE MUPA, POJib PU3NUECKON TeOpUn
B (OpPMHUPOBAHMM TIPEACTABICHUM O (QU3NYECKOM KapTUHE MHpaA, MECTO
(bu3MUecKol KapTUHBI MUpPA B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHUH, XUMUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (pakT, TUMOTe3a, (Pu3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIOIEHUE, DKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOCKIHH HA OCH KOOPJHUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOAHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
OTpeIeJICHHE TUIOMAN TJIOCKUX (UTYp U 00BbEMA TElL.

buonoeus: snektpuueckue SBICHUS B JKUBOW MpUpPOJE, KoJieOaTelIbHbIC
JBUXEHHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBJICHUS B KHUBOU MPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEIIETKHU, CHEKTPaIbHBIN
aHams.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MIIM, 3aJI€KH MArHUTHBIX DY,
(dhoToCchEMKA 3eMHON TTOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JHAHUM DIIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, UHAYKLUWOHHAS II€Yb, Panap, PAaAHONPUEMHHUK, TEIEBU30D,
antenHa, tenedon, CBYU-meub, MpoeKIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOTO TpenMera «Du3nWKay HA YPOBHE CPETHErO O0OIIero
oOpasoBanusi (0a30BbIi YPOBEHB) JOJKHO OOECIICUNTH JOCTHIKEHUE CIICTYIOITIX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOro nmpeamera «Ou3nka» A0TKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOlmUXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAllUM, TO3UTHUBHBIX BHYTPEHHUX  YOCXKICHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PaCIIMpPEHUE >KU3HEHHOTO
ONBITA U OMbITA JICATEIBHOCTH B MPOIECCE PEAM3alMU OCHOBHBIX HAIPABJICHUN
BOCIIUTATEIbHOMN JAESTEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKaaHCKOro0 BOCIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON TO3UITUN 00YJAIOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHa POCCUICKOTO OOLIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHMX TyMaHUCTUYECKUX W
JEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JIEATENBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHu3aluy;

YMEHHE B3aMMOJIEICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKUUAMH U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYalUIO U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TIOCTPOCHUE YCTOMIMBOTO OYIyIEero;

4) 3¢cTETUYeCKOTr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyIIero pU3NUecKor HayKe;



S) Tpy10BOro BOCIIMTAHUSA:

MHTEpPEC K pa3iIuuHbIM chepaM NpodecCHOHANbHON AESITeNIbHOCTH, B TOM
YHCJI€ CBSA3aHHBIM C (PU3UKON M TEXHUKOM, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 peam30BbIBATh COOCTBEHHBIE JKU3HEHHBIE IJIAHBI;

TOTOBHOCTB ¥ CIIOCOOHOCTH K 00Pa30BaHUIO 1 CAMOOOPA30BAHUIO B 00JIaCTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) YK0JIOrHYeCKOro BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYPhI, OCO3HAHHE TJI00ATHHOTO
XapakTepa SKOJOTUUECKUX TPOOIIeM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE ICVUCTBUM B OKPYKAIOIIEH CpeAE Ha OCHOBE
3HAHMS 11eJIe YCTOMYHUBOrO Pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHne OIMbITa JEATEIbHOCTH HKOJOTHYECKON HampaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM MO0 (PU3MKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKU;

OCO3HAaHHME IIEHHOCTH HAay4YHOH [IeATEeJIbHOCTH, TOTOBHOCTH B MpPOIECCE
u3ydeHuss (U3UKKA ~ OCYIIECTBIATH  NPOCKTHYHD U HCCIEAO0BATEIbCKYIO
JIeATeIbHOCTh UHAUBUIYAJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (OpMyJIHpOBaTh W aKTyaIM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAETATH UEU JEATENIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTHIKCHHS,
BBISIBISITH  3aKOHOMEPHOCTM M MPOTUBOPEYUS B  PacCMaTpUBAEMbIX
(Gu3nYeCKuX SBICHUSX;
pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAN3a UMEIOIITIXCS
MAaTEPUAIIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKH MTOCIEICTBUMN JESITEILHOCTH;
KOOPAUHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBUAX  PeajbHOIO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBaTh KPEATHBHOC MBIIIICHHUE IIPH PEIICHUH )KU3HCHHBIX ITPOOJIEM.
Ba3oBbIe uccieaoBarebCKHe AeCTBUA:
BJIaJICTh HAYYHOW TEPMUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMHU U METOAAMU

duznyecKoil HayKu;



BJIaJIETh HABbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MPOSKTHON EATEIbHOCTH
B 001acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOHMCKY
METOZIOB PEIICHHs 3a1a4 (DPU3MYECKOTO COJEPIKAHHSI, NTPUMEHEHHIO Pa3IHYHBIX
METOI0B IO3HAHUS;

BIAJeTh BUAAMU JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUA, €r0
UHTEpIpeTaluy, NpeoOpa3oBaHUI0O M MPUMEHEHUIO B PAa3IMYHBIX Y4COHBIX
CUTYyallUsX, B TOM YHCJIE IIPH CO3AaHNU YUEOHBIX MPOEKTOB B 00JaCTU (DU3UKH;

BBISIBIISITh TIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJlM3UPOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ PElIeHHs, HaXOAWTh apTyMEHTHI AJIS JOKa3aTelIbCTBA
CBOUX YTBEPKJICHUI, 3a]1aBaTh apaMeTPhl U KPUTCPUH PEIICHHS;

aHAM3UPOBATh TIIOJIyYEHHBIE B XONIE€ pEIICHUs 3a7add  pe3yJbTaThl,
KPUTHYECKH OIICHWBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpPMYyIUpPOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTENbHOM
AESITeIBHOCTH, B TOM YUCIIE IPU U3yYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUSIM, OIICHUBAThH MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCHTh 3HAaHUS MO0 (HU3UKE B MPAKTHYECKYIO O0JIACTH
KU3HENIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIC TIOJIXO/IbI U PEIICHHUS,

CTaBUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIJICTh HABBIKAMH TIOJY4YCHUs MH(POpPMAIUU (PU3HUECKOTO COIACpKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIISATh TIOWCK, AaHaJW3,
CHCTEMATH3AIMI0 ¥ HWHTEPIPETANUI0 HH(POPMAIMH PA3INYHBIX BUAOB U (hopm
HpeACTaBICHHUS;

OILICHUBATh JOCTOBEPHOCTH HH(OpMAITUH;

UCTIONB30BaTh  CPEACTBA  MH(POPMANMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PENICHUU KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AIMOHHBIX
3aja4 ¢ coOdrofeHHeM TpeOOBaHW SPrOHOMUKH, TEXHUKH OE€30MacHOCTH,
TMTHEHBI, pecypcocOepeXeHHs, TNPaBOBBIX U  ATUYECKHMX HOPM, HOPM
nH(OpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (U3WYECKOTO COACPIKAaHUS B pazIMYHBIX (opMaTax c
y4€TOM Ha3HaYeHUs MH()OPMAITUH U TEJIEBON ayJAUTOPUH, BEIOUPAsT ONTHMAIHHYIO
dbopMy TpeCTaBICHHS U BU3YyaIH3allHH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:
OCYHIECTBJISITh OOIIEHWE Ha Yypokax (U3MKM U BO BHE-YPOUHOMU
NEeSTEeNbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(JIMKTHBIX CHTyalldd ®  CMATYaTh
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO H3JIAraThb CBOK TOYKY 3PEHHUS C HCIOJIb30BAHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMATh U HCHOJIB30BATh MPEUMYIIECTBA KOMAaHIHOM WM WHIAMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJIbI COBMECTHBIX NEHUCTBHA C Y4E€TOM OOLIUX
MHTEPECOB ¥ BO3MOKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

IPUHAMATh LEIM  COBMECTHOM  JECATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA IO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JECUCTBHM,
pacupenensaTb pojad € YYETOM MHEHHMM YYaCTHMKOB, OOCYXIaTh pe3ybTaThl
COBMECTHO paboThI;

OIICHMBAaTh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXXJOrO0 y4YacCTHHKA KOMAaH/bl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipeyiaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIAEHU C TIO3ULUUA HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHNE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHHBepPCaJbHbIe YUeOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JACTH
GU3MKN W AacCTPOHOMHH, BBISBIATH NPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHEBIE 3a/1a4M;

CaMOCTOSITENIbHO COCTaBJISATh IUIAH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj]1a4, MJIaH BBINOJHEHUS MIPAKTUYECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U NPEAIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacIIUpsATh paMKH Y4€OHOTO IIPEAMETA HAa OCHOBE JINYHBIX NPEATIOYTEHUN;

JeaaTh OCO3HAHHBIM BBIOOP, aprymMeHTHpOBaTh e€ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHHUBATbH MTPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 001acTH
(bu3HKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYallUSIM, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTD,
OLICHHWBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHOM  pedieKCMH Kak  OCO3HAHMS
COBEpIIaeMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, UX pE3yJNbTaTOB H
OCHOBaHMH;



WCITOJIB30BATh MPUEMBI pe(PIICKCUU IS OLICHKU CUTYyaIllH, BEIOOpa BEPHOTO
pEIIcHMS;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPHUHHUMATHh PEIICHUS IO HX
CHUKEHUIO;

NpPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHX TIPU aHAINW3E pPEe3yIbTaTOB
NEATETBHOCTH;

MPUHUMATh Ce0s1, MTOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apTryMEHTBHI APYTHX TIPH aHaJM3e pPe3yJIbTaTOB
NEATETBHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mporiecce qOCTHKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHS TPOTPAMMBI
no ¢us3nKe Uil YPOBHS CpeaHero oOmero oOpa3oBaHUs y OOydYaromMXxcs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN HUHTEIUICKT, IPEOoIararoIui
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AIMOIIMOHAIILHOEC
COCTOSIHHE, BUJICTh HANPABIIECHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHATILHOM cephl,
OBITh YBEpEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aNanTUPOBATHCA K
OMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUH, BKIIOYAIOINICH CTPEMJICHUE K JOCTIKCHUIO TEIH |
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MOXKHOCTEM;

AMITATHH, BKIIOYAOIICH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COITMAIBHBIX HABBIKOB, BKIIFOYAIOIIUX CTIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peniaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJjacce mpeaMETHBIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMUPOBAHHOCTh y 00YHAIOIINUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHM, B IPAKTUYECKON JIEATEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (UBUYECKUX MOJEICH:
MaTepHualibHasi TOYKa, MHEpILUaJIbHAs CUCTeMa OTcuéTa, a0COOTHO TBEPIOE TEO,
UJCAIBHBIN I'a3, MOJEIN CTPOCHHUS I'a30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKU 3apsi]l IPU PEIICHNU PU3NYECKUX 3a/1a4;



pacno3HaBaTh (U3HYECKHUE SBJICHUS (MPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M  PAaBHOYCKOPEHHOE MPSAMOJIMHEMHOE
JABUKEHHE, CBOOOJHOE TMAaJIEHUE TeN, JBUKEHHE IO OKPY>KHOCTH, WHEPIIHS,
B3auMoJielicTBue Ten, nuddy3us, OpOyHOBCKOE IBIKEHUE, CTPOEHHUE KUIKOCTEH
U TBEPJBIX TEJ, U3BMEHEHHE 00BbEMa TeJl IPU HarpeBaHUM (OXJIaXKIEHUH ), TEIIOBOE
paBHOBECHE, WCIIApEHUE, KOHAECHCAIUs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIIECHUE,
BJIQYKHOCTh BO3/lyXa, IOBBIIICHUE JaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyzle, CBf3b MEXAy IapamMeTpaMH COCTOSIHMS Tra3a B  H30MpOLECcax,
ANEKTPU3aLUs TEJl, B3aUMOJICHCTBUE 3apsI/IOB;

OINKCHIBATh MEXAHWYECKOE JIBIKEHUE, MCIONb3ysd (PU3NUECKUE BEIUYUHBL:
KOOpJIMHATA, NIYyTh, IEpPEMEUIEHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi PHEprus, MOTeHIMaNIbHAas YHEPTUsi, MEeXaHU4ecKas
paboTa, MexaHW4YecKass MOINHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(bu3NYeCKUil CMBICA HCIOJIb3YEMBbIX BEJIMYMH, UX OO0OO3HAUEHUS M EIUHUIIBL,
HaXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMU
BEJIMYMHAMU;

ONKCHIBaTh M3YYECHHBIC TEIJIOBBIE CBOWCTBA TEJl W TEIUJIOBBIC SIBJICHMS,
UCTIONB3ysl (U3UYECKHE BEJIMYMHBL: JABJIEHUE Trasza, TeMIeparypa, CpeaHss
KMHETHYECKasi PHEPrusi XaOTUYECKOTO JIBHXKEHMSI MOJIEKYJI, CpEeIHEKBaIpaTUUHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsA JHEprus, pabora rasa,
KO3 (UIMEHT IM0JIE3HOTO JEWUCTBUSA TEIUIOBOTO JBUTATENs; IPU  ONUCAHUH
MpaBUJIBLHO TPAKTOBAaTh (DU3UUYECKUN CMBICI HCIHOJIB3YEMbIX BEIMYHMH, UX
00O3HAUEHUsS W E€OUHULI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKyIO BEIMUUHY C APYTUMHU BETUYUHAM;

ONMCBIBATh U3YUYECHHBIE FJIEKTPUUECKUE CBOKMCTBA BEIIECTBA U AIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3NYECKUE BEIMYMHBL: 3JIEKTPUUECKUNA 3apsi,
ANEKTPUYECKOE TMOJIe, HAMPSHKEHHOCTD OIS, MOTEHLMAN, pa3HOCTh MOTEHLINAJIOB;
Py ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYeHHs M E€IUHUIIbI; yKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME
JaHHYIO (PU3UYECKYIO BETUUYUHY C JPYTMMH BEJTMUMHAMU;

aHANIM3UPOBaTh (PU3MYECKHE MPOLECCHl U SBJICHUS, UCIONb3Ys (U3HUYECKUE
3aKOHBI W NPUHLMIBL: 3aKOH BcemMupHoro Tsarorenus, I, I u III 3akonsr HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW JHEPruu, 3aKOH COXPAHEHUS HUMITYJIbCa,
IPUHLMUI CYNEPIO3UIMHU CWJI, NPUHLMUII PABHONPABUS HHEPLUHUAIBHBIX CHUCTEM
OTCUY€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON IHEPTUU TEIIOBOIO JBUKEHUS MOJIEKYI C
a0COJIFOTHOM TemIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KyloHa, Ipy 3TOM pa3iaudarh CIOBECHYIO



(bopMyIIMPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BhIPAXKEHUE U YCIOBHS (TPaHUIIBL,
00JacTH) NPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE NPHUHLMIIBI JEHUCTBUS  MalllUH, NpUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh yCIOBHA UX O€30MacHOrO MCIOJIb30BaHUS B
MOBCEJIHEBHOM >KHU3HHU,

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (U3NYECKUX SBICHUM WU
IIPOLIECCOB C HCIIOJIB30BAHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHMM, NPU ITOM
dbopmynupoBaTh TpoOieMy/3agady W THUIOTE3y Yy4eOHOTO HKCIEPUMEHTA,
co0upaTrh YCTaHOBKY H3 MPEIOKEHHOTO OOOpYAOBaHHSA, MPOBOAUTH OMNBIT U
(GopMyITHUpPOBATH BHIBOJIBI;

OCYILIECTBIISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEJIUYHH, IPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHMS] U HUCIOJIb30BaTh H3BECTHBIE
METO/IbI OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAHUEM INIPSIMBIX M3MEPEHMM, IPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B
BU/JIE TaOIMIl U TpaUKOB, AENaTh BBIBOABI 110 pe3yIbTaTaM UCCIIECIOBAHMS;

co0ro1aTh MpaBuia OE30MacHOro Tpy/Ja MpH MPOBEICHUU HCCIIECIOBAaHUI B
pamMkKax y4eOHOTO SKCIEpHMEHTa, Y4eOHO-HCCIEN0BATENbCKOW U IPOEKTHOM
JESATENIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOIO
000pyn0BaHuU4,

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (HU3HUECKON MOJENblo,
UCIOJb3Yys (PU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3a/1auu
BBIOMpaTh (DU3NUECKYI0 MOJEb, BBIACIITh (PU3NUECKUE BETUYUHBI U (HOPMYIIHI,
HEOOXOAUMBIE [UIsl €€ PEIlICHUs, POBOAUTh PACUETHI U OLIEHUBATH PEATbHOCTD
MOJIyYE€HHOTO 3HAUY€HUS (PU3HUECKON BEIIMYUHBL;

peuaTh KaueCTBEHHbIE 3a/1aUi: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYX ACHUN C ONMOpOd Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
dbuszndecKue SBICHUS;

UCIIOJIb30BaTh  MpPHU  PEIIEHHMH  y4eOHbIX  3aJa4  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
Y TIPE/ICTaBIICHUS Y4€OHOU U HAYYHO-MOMYJISIpHON MH(OpMAUK, MOTYYEeHHON U3

pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH [TOJIy4aeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIEro MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Uit obecriedeHus: 6e30MacHOCTU MPU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPOUCTBAMH, JIJIsi COXPAHEHUS 3/I0POBbsI K COOTFOACHUS HOPM DKOJIOTHIECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CpeE;

paboTatb B TpYIIE C BBHIIOJHEHUEM PaA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYIIbI, PalMOHATBHO PACIPEACNATh OOS3aHHOCTH U
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K xonmy oOyuenus B 11 kjacce npeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMECHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3UKUA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTUYECKOU AECATEIBHOCTH JIFOJEU, LEIOCTHOCTh U E€IUHCTBO
(du3ryuecKoi KapTUHBI MUDPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (PU3NUYECKUX MOJeei:
TOYEUYHBINA 3JIEKTPUUYECKUUN 3apsill, JIyd CBETA, TOUEUHBIM UCTOYHUK CBETA, sIACPHAs
MOJIeJIh aToMa, HYKJIOHHash MOJIeJIb aTOMHOIO sjipa MPH PEIICHUH (PU3HMYECKUX
3a/1ady;

pacrno3HaBath (U3MYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMHUKN M KBAHTOBOW (DM3UKH: AIEKTPUUECKasi POBOANMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHuTHAas WHAYKIUs, JACHCTBHME MArHUTHOTO TIOJSI Ha
MPOBOAHUK C TOKOM U JIBHKYIIMMCS 3apsij, AJICKTPOMArHUTHbIC KOJICOAHUS U
BOJIHBI, TNPSIMOJMHEMHOE pPAaCHpPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHHUE,
uHtepbepeHius, audpakius U TOJApU3AIMS  CBETa, JUCIEPCHUs CBETa,
doToanekTpudeckuii 3pdext (poTo3ddheKT), CBETOBOES AaBICHNE, BOSHUKHOBEHUE
JIMHENYaToro CIEKTpa aroMa BOJIOPOAA, €CTECTBEHHAss M HCKYCCTBEHHAs
PaIMOAKTUBHOCTb;

OMKCHIBATh W3YYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC,
ONTHUYECKHE,  AJEKTPUYECKYID  MNPOBOJAMMOCTh  Pa3IMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBIICHUS (MPOLIECCHI), HMCIOJIB3Ysl (U3NYECKUE BEITUYUHBI:
BJIEKTPUYECKUN 3apsifl, CHjla TOKA, JJIEKTPUUYECKOE HAMPSIKECHUE, DIICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, AJICKTPOABUXKYINAS CUja, paboTa TOKa,
MHJYKIUST MarHuTHOTO MOJisA, cuia Awmmepa, cuia JlopeHua, MHAYKTUBHOCTb
KaTyIIKU, HEPrusl 3JEKTPUUECKOTO M MAarHUTHOTO IOJIEH, MEepUoJ M YacTroTa
KojebaHuil B KoJeOAaTeIbHOM KOHTYpE, 3apsAl M Cuia TOKa B IpPOIECCe
rapMOHUYECKUX DJICKTPOMArHUTHBIX KOJieOaHUM, (OKYyCHOE paccTosiHUE W
ONTHYECKasi CHJIa JIMH3bI, TIPU ONMHCAHUU TMPABHIBHO TPAKTOBATh (PU3NYECKUI
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JUHHUIIbI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JAHHYIO (PU3UYECKYIO BEJIUYMHY C JIPYTUMHU
BEJIMUMHAMU;



ONMUCHIBATh M3YYEHHBIE KBAHTOBBIEC SBJICHUS W IPOLECCHI, MCIOJIb3Ys
¢du3nUecKkue BEIUYHMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJIypaciaja, SHEPTHsl CBA3H
aTOMHBIX fAJIep, MPH ONHUCAHWU MPABWIBHO TPAKTOBAaTh (DU3HUUECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHHUsS] U EAUHUIBI, YKa3blBaTh (DOpPMYIIbI,
CBA3BIBAIOIME JIaHHYI0 (DU3MYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH,
BBIUUCIISTh 3HAUCHUE (DHU3HUECKON BEIIMUUHBL;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBJICHUS, HUCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHLMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MMAPAJUIEIBHOTO
COCAMHEHNs IPOBOJHUKOB, 3aKOH Jkoyns—JIeHma, 3aKOH 3JIEKTPOMAarHWTHOU
WHIYKLWHW, 3aKOH TPSIMOJIMHEWHOTO PAacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa A PoTtorddexra,
3aKOH COXPaHEHUs DHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAaHEHWs MAacCOBOrO 4HCIIa, MOCTynarsl bopa,
3aKOH paJMOaKTUBHOIO pacmajia, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHULbI, 0O0JaCTH)
MPUMEHUMOCTH;

ONpeEeNsATh HAllPaBJIEHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJISl POBOJHHUKA
C TOKOM, cuJjibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTbl IO MCCIEAOBAHUIO (U3UYECKUX SIBICHUN U
MPOILIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHUMU: IMPU HTOM
dbopmynupoBaTh MpooOsieMy/3alady W THUNOTE3y Y4YeOHOro  SKCIEPUMEHTA,
coOupaTrh YCTaHOBKY W3 MPEIOKEHHOIO OO0OPYIOBaHMS, NMPOBOJUTH OIBIT U
(GbopMyIIMpOBaTh BHIBOJIBI;

OCYLIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3UUECKUX BEIMYUH, NPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKH NOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH C  MCIOJIb30BAaHHEM
NPSAMBIX HU3MEPEHUN: TPU STOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEJIMYMH B BUAEC TAOJHUIl U
rpaduKoB, JeaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEOBaHMUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUU HCCIIEIOBAaHUI B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-HCCIEI0BAaTENbCKOW W IPOEKTHOM
JEATEIBbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaDOPAaTOPHOTO
000pyI0BaHUS,

pemiath pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJIEINbIO,
UCTIOJIBb3Ys (PU3NYECKUE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHaJIn3a yCIOBUS 3a7aun



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYIIHI,
HEOOXOMMBbIE ISl €€ pellleHus, MPOBOAUTh PAaCUEThl U OIEHUBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUCHUS (PU3MUECKON BEITMUNHBL;

pemaTh KaueCTBEHHBIC 3a/1aUH: BHICTPANBATh JJOTUYECKH HETIPOTHBOPEUHUBYIO
IIETIOYKY PACCYXICHUH C OMOpOH Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYecKue SIBICHUS;

UCIONIb30BAaTh  MPU  pEIIeHWH  y4eOHBIX  3aJa4y  COBPEMEHHBIE
MH(POPMAIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIINN
Y TIPEJICTABJICHUS yU4eOHOW W HAYIHO-TIOMYJISIPHON HHPOpMAIMH, TTOTYyYCHHOW U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH [TOJIy4aeMyl0 HHPOPMAIIHIO;

OOBSCHATh TPUHIUNBI JEUCTBUS MAalIUH, OPUOOPOB U TEXHUYECKUX

YCTPOICTB, pa3ianyaTh YCIOBUS UX O€30MaCHOTO UCIOIb30BaHUs B TOBCEIHEBHOM
KHU3HH,

PUBOIUTH IPUMEPHI BKJIa/1a POCCUNCKHUX U 3apy0eKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE MPOIECCOB OKPY)KAIOIIETO MHpA, B pPa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKe B MOBCEAHEBHOW >KU3HU
JUIs obecriedeHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOOpaMU U TEXHUUYECKUMU
yCTPOMCTBAMH, JIJISi COXPAaHEHHS 370POBbsI U COOIIOJCHUS HOPM JKOJOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOIICH Cpe/Ie;

paboTaThb B TpyHIe C BBHINOJIHEHUEM PA3JIUYHBIX COIHUAIBHBIX pOJIEH,
IUIAHUPOBAaTh pabOTy TPYyHNbl, PALUOHAIBHO PpacHpelesaTb OO0sI3aHHOCTU U
MJTAHUPOBATh JCATEIHLHOCTh B HECTAHJAPTHBIX CUTYallMsSX, aJ€KBATHO OIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHNE PaCCMaTPHUBACMON TIPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO yacon JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Ne n/m Kontpoabnbie | IIpakTuueckue
NMpoOrpaMMaI Bcero o0pa3oBaTejibHbIE
padoThI padoTnl
pecypcshl
Pazgen 1. ®DU3UKA U METOAbI HAYUHOI'O IO3HAHUA
1.1 ®u3uka ¥ METOJIbl HAYUHOT'O MO3HAHUS 2 bubanorexa [OK
' A y https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubanorexa [OK
https://m.edsoo.ru/7f41bf72
29 Jlunamika 7 bubnnoreka [{OK
https://m.edsoo.ru/7f41bf72
2.3 3aKOoHBI COXPAaHEHHSI B MEXaHUKE 6 1 1 Bubmmorera IOK
https://m.edsoo.ru/7f41bf72
Urtoro no pazaeny 18

Pazgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOANHAMMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9 1 bu6mmoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubnuoreka LIOK
3.2 0] 10 1
CHOBRL TepMOZHAMITIH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BEIIIECTBA. 5 bubnuorexa [{OK

@®a30BbIEC TEPEXOBI

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



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

Hroro no paszneny

24

Paznea 4. DJIEKTPOAUHAMUKA

4.1 DJIeKTpoCcTaTHuKa 10 brbmmorexa LIOK
' p https://m.edsoo.ru/7f41bf72
49 [TocTosiaubIN 3nekTpudeckuii TOK. Toku B 12 bubnuoteka [IOK
' pa3NIUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 68



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

11 KIIACC

KoanuyecTBo yacoB JJ1eKTPOHHbIE
HaunmeHoBaHMe pa3aesioB H TeM (uudgpossie)
Ne n/m Koutpoabnbie | IlpakTuueckue
NPOrpamMmmabl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazngen 1. 9JIEKTPOJAUHAMMUKA
L1 MarunuTtHoe 1nojue. IJeKTpoMarHuTHas 1 1 3 bubnuoreka LIOK
’ HHIYKIUA https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHu4ecKre U 3J1eKTPOMarHUTHbIE 9 1 bubnuoreka LIOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4ECKHE U 3IIEKTPOMATrHUTHbBIE 5 1 bubnuoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pazgen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI cIeHAILHON TEOpUHU 4 1 bubnnoreka LIOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Utoro no pazaeny 4
Paznen 4. KBAHTOBASI PU3UKA
4.1 DJIeMEHTHI KBAaHTOBOM ONTUKH 6 bubsmorexa LIOK

https://m.edsoo.ru/7f41c97¢



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

butmorexa LIOK

4.2 C 4
o https://m.edsoo.ru/7f41c97¢
4.3 AToMHOE A1po 5 bubamnorexa LJOK
https://m.edsoo.ru/7f41c97¢
Htoro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPO®U3UKHU

5.1 DJIeMEHTHl aCTPOHOMUH U aCTPO(U3UKHU 7 Brtanorexa [IOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o0matoiiee NOBTOpEHUE 4 E;If;?;;?:;igr(:/fﬂlwk
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITIPO'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KounvecTBo yacos DJIeKTPOHHBbIE

Ne Jara nudppoBbIe

Tema ypoka KonTtpoJbhbie I[MpakTuyeckue
n/n Bcero H3Yy4eHN s oOpa3oBaTeJibHbIE

padoTnl padoTnl
pecypchl
®du3uka — HayKa 0 IpUpoJeE.
| 0 Y pHp | bubnunoreka [JOK
ay4HbI€ METO/Ibl TO3HAHUS
y s https://m.edsoo.ru/ff0c32e2

OKpYKalollero Mupa

Ponb u mecto ¢puzuxu B

) (hopMHUpOBaHNH COBPEMEHHOM | bubnuoreka LIOK
HAy4YHOU KapTUHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOMN AeATEeIbHOCTH 01
MexaHn4ueckoe OBUKEHHE.

3 OTHOCUTENBLHOCTh MEXaHUYECKOTO | bubnunoreka [JOK
nBuxkeHus. llepemelienue, CKopocTsb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOE TIpAMOIMHEHHOE 1 bubmmoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEITHOE 1 bubnuoreka LIOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOosiHOE TajieHre. Y CKOpeHHe 1 bubmmoreka [JOK
CBOOOJHOTO MaJeHUs https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeiiHOe NBUKEHUE.

. bubnunoreka [JOK
7 JBH>KEHME MaTepHaIbHOW TOYKHU MO 1
https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpunmun otHOCUTENBHOCTH ["anumnes. 1 bubmmoreka [JOK



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

NnHepunanbHble CUCTEMBI OTCUETA.
IIepBrrii 3akoH HeroTOoHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [Tpuniun

9 cynepno3uuuu cuil. Bropoii 3akox Brtanorexa [IOK
. https://m.edsoo.ru/ff0c3bed
HprotoHa g maTepruanbHON TOUKH

10 Tperuii 3akon HeroToHa st bubnmoreka LJOK
MaTepUaTbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHOTro Tarorenus. Cuna

11 TskecTu. [lepBas kocMuueckas Brtanorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTb

D Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka LIOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Kosppuuuentrpenus.

13 Cuta cszOTHBneI?I/Iq;)[ npu zLBI/Ig(eHI/m bubnuoteka [OK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WM ras3e
[ToctynarensHoe 1 BpamaTeinbHOE

14 JIBUKEHUE a0COIOTHO TBEPJOTO Tea. bubnunoreka [JOK
MowmeHT cunbl. [Inedo cunbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEla
Nmnynbec MaTepruaibHONW TOUKH,

15 CHUCTEMBbI MaTepPHUaJIbHBIX TOYEK. bubnuoreka LIOK
Nmnynbe cuinbl. 3aKOH COXpaHEeHUS https://m.edsoo.ru/ff0c43d6
uMmnyibca. PeakTuBHOE JBHKEHUE
PaboTa 1 MOIIHOCTDH CHJIBI.

16 Kunernueckast sHeprus mMarepuanabHONR bubnmoreka LIOK
Touku. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEepTUH

17 IToTenuunanbpHas SHEPrUsl. bubnunoreka [JOK



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

[ToTenuuanbHast SHEPTUs yIPYTO
ne(opMUPOBaHHON MPY>KUHBL.
[TorenmmanpHas sHEprus Tena BOJIU3U
MOBEPXHOCTHU 3EMITH

https://m.edsoo.ru/ff0c461a

18

[ToTeHnManbHBIC U HEMTOTCHIIMALHEIC
cuibl. CBsI3b pabOTHI
HEIMOTEHIIUATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPT U CUCTEMBI TEll.
3aK0H COXpaHCHHS MEXaHUYECKON
SHEPTUU

bubnunoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlabopaTopHas paboTa
«MccnenoBanue cBsi3u pabOTHI CHITBI C
M3MEHEHUEM MEXaHHYECKOI YHepTruu
TeJa Ha MPUMepPe PacTsHKCHUS
PE3MHOBOTO JKTyTa»

20

KonTponbHas padoTa 1mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUsSI B MEXaHUKE

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

21

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
KHHETU4YeCKOoH Teopun. bpoyHoBCKOE
nekenue. nddys3us

butmumorexa LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHUS U
B3aMMOJICMCTBHUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHUs ra3oB, KUJIKOCTEN
U TBEPABIX TEI

23

Macca monekyin. KonuuectBo
BemiecTBa. [locTosauas ABorazpo

24

TemnoBoe paBHoBecue. Temnepatypa



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

u e€ usMepenue. lllkana temneparyp
Ienbcus

Uneanpusiii raz 8 MKT. OcHoBHOE

bubnunoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcounroTHas TeMIieparypa Kak Mepa

26 cpeaHell KUHETUYECKON SHEepTrUuu bubnunoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knaneiipona

27 3akoH JlamsToHA. ['a30BbBIC 3aKOHBI
JlaGopaTopnas padota

)3 «HccnenoBanue 3aBUCUMOCTH MEXKIY
IapaMeTpaMu COCTOSIHUSA
pa3peKEHHOTO ra3a»

9 H3omnporieccsl B UieaTbHOM Ta3e U UX bubnmoreka LIOK
rpadugecKoe MpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BHyTpenHss sHeprus
TEPMOJIMHAMHUYECKONU CUCTEMBI U

30 crmocoOnl e€ n3MeHeHus. KonnaectBo bubnunoreka [JOK
TEIUIOTHl U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus 0JJTHOATOMHOTO HJI€aJIbHOTO
rasza

31 Buas Tennonepenauu bubanorera HOK

https://m.edsoo.ru/ff0c5¢36
VY enbHas TEMI0EMKOCTD BEIIECTBA.
32 KonuuecTBo TenioThl npu bubsmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Temonepeaade. AauadaTHBIN Mpolecc
13 [IepBolil 3aKOH TEPMOJIMHAMUKHU U €TO bubnmoreka LJOK

OpUMCHCHHC K U30IIpocccaM

https://m.edsoo.ru/ff0c5efc



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

HeoOparumocTs miporieccoB B

34 npupojae. Bropoii 3akoH bubanorexa LOK
PHpOZE. P https://m.edsoo.ru/ff0c6230
TepMOJIUHAMUKHU
35 ITpunuun nevicteus u KIIJ] TermoBoi bubmmoreka [JOK
MaIlWHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ{
17 DKonorudeckue mpoOIeMbI
TETUIOPHEPT e THKH
13 O6oOmaromuii ypok «MomnekyiaspHas bubmmoreka [JOK
¢dbuzuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas paboTa o teme
39 «MounexynsipHas ¢pusuka. OCHOBBI Brtanorexa [IOK
YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTHHAMHUKW
40 [Tapoo6pazoBaHre 1 KOHICHCAITHA. bubnmoreka LIOK
Hcnapenue u kumnenne https://m.edsoo.ru/ff0c63b6
AOcCoOMOTHAS ¥ OTHOCUTEIbHAS
41 BJIAXKHOCTH BO3AyXa. HackIeHHbIM bubamorexa LIOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
map
Teépnoe teno. Kpucrannuueckue u
4 amopQHbIe Tena. AHU30TPONHUS bubnmoreka LIOK
CBOMCTB KpucTaiuioB. Kugkue https://m.edsoo.ru/ff0c65f0
kpucTauibl. CoBpeMeHHbIE MaTepHaIbl
[InaBnenue u KpucTaIU3aLUs.
43 VYV nenbHas TETI0TA IUIABIICHUS Bubanorexa [IOK
g ) https://m.edsoo.ru/ff0c6708
Cy6mumarust
44 VYpaBHeHHe TerI0BOro OanaHca Brtanorexa [IOK

https://m.edsoo.ru/ff0c6820



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
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https://m.edsoo.ru/ff0c6820

DNeKTpu3anus Teil. DJIeKTPUIECKUN

45 1 bubnunoreka [JOK
3apsa. JIBa BUAA 2JIEKTPUUECKUX
P A P https://m.edsoo.ru/ff0c6bec
3aps0B
[IpoBOIHMKH, TUDIIEKTPUKHU U
P P bubnunoreka [JOK
46 MOJYTIPOBOJHUKH. 3aKOH COXPaHEHUS
https://m.edsoo.ru/ff0c6bec
3JIEKTPUYECKOIO 3apsaa
B3aumopeiictBue 3apsa0B. 3aKOH
47 Kynona. ToueuHbIil 3eKTpUUECKUMN bubmorexa LIOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsg
Hanpsx€HHOCTB 3JIEKTPUUECKOTO
43 nons. [Ipuanun cynepno3unuu bubnuoreka LIOK
3IIEKTPUUECKUX nosen. JInanu https://m.edsoo.ru/ff0c6df2
HAIpsKEHHOCTH
Pabora cui 351eKTpoCcTaTHuYecKoro
49 n P bubnunoreka [JOK
nons. [lorennuan. Paznocts
t https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
[IpoBOTHMKH U TUBIIEKTPUKH B
butmumorexa LIOK
50 3IIEKTPOCTATUYECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JlusnekTpudeckas IPOHUIIAEMOCTD
N bubnuoreka LIOK
51 Dnexkrpoémrocth. Kongencarop i
https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
bubnunoreka [JOK
52 KOHJIEHCATOpa. DHEPTHS 3aPSHKEHHOTO
https://m.edsoo.ru/ff0c72¢0
KOHJIeHcaTopa
53 JlaGopaTtopnas padota "M3mepenne
BIEKTPOEMKOCTH KOHIeHcaTopa"
54 [TpunuMT nEeficTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOITMPOBAJIIBLHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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amnmapara, CTpyiHOTo pHHTEepa.
DneKTpocTaTUYeCcKas 3aIuTa.
3a3zemMJIeHHE JIEKTPONPUOOPOB

55

DJEKTPUUECKUI TOK, YCIOBHS €ro
cymectBoBaHus. [IOCTOSHHBIN TOK.
Cuna toka. Hampspkenwe.
Conpotusnenne. 3akon Oma s
ydacTKa 1enu

56

[TocnenoBarenbHoOE, MapaiieabHOE,
CMEILIAaHHOE COEUHEHHE
MpoBOIHUKOB. JITabopaTopHas pabora
«/3yueHune CMeaHHOTrO COeIMHEHUS
pe3UCTOPOB»

bubnunoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTB 3JEKTPUUECKOTO
Toka. 3akoH J[xkoyns-Jlenna

bubnunoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1S OJTHOU (3aMKHYTOH )
anekTpudeckoit nenu. Koporkoe
3ambIkanue. Jlaboparopras paboTa
«3mepenne 3/]C uctouynuka Toka u
€ro BHYTPEHHETr0 CONPOTUBIICHUS»

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

59

DJIeKTPOHHAs IPOBOAMMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTHUBIICHHS] METAJJIOB OT
Temneparypsl. CBEpXIPOBOAMMOCTh

60

DIIEKTPUUYECKUN TOK B BaKyyMe.
CBolicTBa JIEKTPOHHBIX MTyYKOB

61

[TonynpoBOgHUKH, UX COOCTBEHHAs U
npuMecHasi IpoBoAMMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBoaHUKOBBIE

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



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

PUOOPHI

DJIEKTPUUYECKUN TOK B PaCTBOpPAX U

62 pacmiaBax 3JIeKTPOIUTOB. | bubnuoreka [IOK
DJIEKTPOIMTUYECKAS IUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIHN3
DIIEKTPUYECKUN TOK B ra3zax.

63 CaMOCTOSTEIbHBIN U ) bubnunoreka [JOK
HECaAMOCTOSTENbHBIN pa3psia. MomHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnekTpuyeckue npudopsl U

64 YCTPOWCTBA U UX NPAKTUUECKOE 1 bubnmoreka LIOK
npuMenenue. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
06e301acHOCTH

65 O6o6maromuii ypok | bubmmoreka [JOK
«DIIEKTPOTUHAMHUKA https://m.edsoo.ru/ff0c88be
Kontponbnas paboTa o teme

66 «DnekTpoctaTuka. [TocTosHHBII 1 bubnmoreka LJOK
3JIEKTpUYECKU TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpenax»

67 PezepBHeiil ypok. KoHTposibHas ) bubnmoreka LJOK
paboTa 1o Teme "DneKkTpoauHamMuKa' https://m.edsoo.ru/ff0c8c56

68 PezepBHbIil ypok. O60061maromuii ypok 1 bubmmoreka [JOK
no temMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME
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11 KIIACC

KoanuyecTBo yacoB JJIeKTPOHHbIE
Ne Hara nudpoBbie
n/m Tema ypoka Bcero Kontpoabusre HpakTuieckue H3Yy4eHN s oOpa3oBartejibHbIE
padoTnI padoTnI pecypes!
[TocTossHHBIE MarHUTBI U UX

! B3auMoO/ieiicTBUE. MarHUTHOE MOJIe. 1 bubnnoreka [{OK
Bexrop MmarautHOW nHAYKOUU. JIMHUA https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIUU
MaruutHoe noJsie IpOBOJAHUKA C

) TokoM. OnbIT DpcTena. 1 bubnuorexa [{OK
BzauMonelicTBrue MpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas padota «3yuenue ) ) bubauoteka [IOK
MarHUTHOTO MOJISl KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
eiicTBue MarHUTHOTO TIOJIS Ha
MPOBOJHUK ¢ ToKOoM. Cuita Ammepa.

4 JlaGopaTopnas padota 1 ) bubnuoteka [IOK
«HccnenoBanue 4eCTBUA https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOMY
eiicTBue MarHUTHOTO TIOJIS Ha

5 JIBUKYIIYIOCS 3apsIKEHHYIO YaCTHILY. | bu6mmoreka [JOK
Cwua Jlopenma. PaboTa critbl https://m.edsoo.ru/ff0c9df4
JlopeHiia

6 DnekTpoMariutHas uHAykuus. IloTok 1

BEKTOpa MarHUTHOM nHaykuu. D1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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WHAYKIWH. 3aKOH 3JIEKTPOMarHUTHOM
nHayknoun @apanes

JlabopaTopHas paboTa
«MccnenoBanue siBIEHUS
AIIEKTPOMArHUTHOHN MHIYKIIHW

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTG. SIBIEeHUE
camouHaykuuu. IJ1C caMOMHIYKIINH.
DHeprusi MarHUTHOTO TOJISI KATYIITKH C
TOKOM. DJIEKTPOMArHuTHOE IoJie

bubnuoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHn4yeckue yCTporucTBa U UX
MPUMEHEHUE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMAarHUThl, 3JIEKTPOJABUTATEND,
YCKOPHTEIH JIEMEHTAPHBIX YaCTHLI,
WHAYKIIMOHHAS NeYb

10

O6o6maromwuit ypok «MarHutHoe
moJie. DIIEKTPOMAarHUTHAS UWHIYKIUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas paboTa 1mo teme
«MarsHuTHOE ToJIe.
DneKTpoMarHuTHas HHIYKIIHS

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHE
koJsieOaHus. ["lapMoHUUecKHe
KoJieOaHus. Y paBHEHHE
rapMOHHUYECKHUX KOJICOAHUH.
IIpeBpamenue sHEpTUN

bubnuoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopnas padota
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MaJlbIX KojieOaHui rpysa Ha
HUTHU OT JJIMHBI HUTU U MacChl TPy3a»



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

14

KonebarenwsHbrii koHTYp. CBOOOTHEBIS
AIIEKTPOMArHUTHBIC KOJIEOAHUS B
UJealbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaIOTUs MEXIy MEXaHUICCKUMHU U
ANIEKTPOMArHUTHBIMH KOJICOAHUSIMU

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTUU B UJI€aJTbHOM
KoJie0aTeIbHOM KOHTYPE

bubnuoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarIux
KoyieOaHusX. BEIHYX/ICHHbBIC
MexaHu4deckue Koyebanus. Pe3onaHc.
Briay X 1€HHBIE 2JI€KTPOMarHUTHEBIS
KoJieOaHus

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbiii Tok. CHHYCOUAATBHBIN
MepeMEeHHbIA TOK. MOIITHOCTh
MIEPEMEHHOI0 TOKA. AMIUIUTYAHOE U
JNEHCTBYIOIEE 3HAYEHUE CUIIBI TOKA U
HaNpsDKEHUS

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0cbd34

18

Tpauncdopmarop. [IponsBoacTso,
repenada u morpedieHne
3IIEKTPUYECKON SHEPTUUN

19

Y CcTpoicTBO U MPaKTUYECKOE
MPUMEHEHHE AIEKTPUUECKOTO 3BOHKA,
reHeparopa IepeMEeHHOI0 TOKa,
JIMHUM 3JIEKTponepenayd

bubnuoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKU MTPU
MIPOM3BOJICTBE SJIEKTPOIHEPTHH.
KynbTypa ucnonbs3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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QJICKTPOOHCPIUH B HOBCCI[HCBHOﬁ
KHN3HHU

MexaHn4ecKHe BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuona. CkopocTs

Bbubnuoreka [HOK

21
pacnpoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ NPOJIOIBHBIE BOJHbI
2 3Byk. CKOpOCTh 3BYyKa. ' poMKOCTH bubauoteka [IOK
3ByKa. Beicota Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHuTHbIE BOJHBI, UX
23 CBOMCTBa U CKOpocTh. [IIkama Bubmmorera IOK
BOMCTBA U CK Tb. kan
P https://m.edsoo.ru/ff0ccfe0
3JEKTPOMAarHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3H U
24 teneBueHus. PasButue cpeacTs
cBs3u. Pagmonokanus
25 Kontponbnas padota «Konebanus u bubnuoteka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
[IpssmonuHETHOE pacIpOCTPaHEHHUE
26 CBETa B OJJHOPOJIHOU CpeJIe. bubnuorexa [{OK
ToueuHsblil UICTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmorexa HOK
P . P https://m.edsoo.ru/ff0cd4e0
n300pakeHui B MIIOCKOM 3epKaiie
[Ipenomnenue cBera. [ToaHoe
28 BHYTpEHHee oTpakeHue. [IpenenpHbIil bubnuorexa [{OK
YTroJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpaXKEHUS
29 JlabopaTtopnas padota «3mepenne bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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oKa3aTeJid MpEeJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenne n300pakeHU B

. Bbubnuoreka [HOK
30 nuH3e. PopMylia TOHKOM JTUH3HI.
https://m.edsoo.ru/ff0cddle
VYBenuueHue JuH3bI
JlaGopaTopnas padota
31 «HccnenoBanue CBOMCTB
M300paKEHUN B JIMH3AX)
Hucnepcus ceera. CIIOXKHBIN COCTaB
1 oemnoro ceeta. L{Bet. JlabopaTtopHast
pabota «Habmroaenue nucnepcun
CBETa»
1 WNuTepdepenus ceera. udpakmms bubauoteka [IOK
ceera. Judppakuuonnas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepedyHoOCTh CBETOBBIX BOJIH. bubauoteka [IOK
[Monstpuzanus ceera https://m.edsoo.ru/ff0cf02e
15 Onrtuueckue NpubOpsl U yCTpOHCTBA U
yC0BUS UX 0€30MacHOr0 MPUMEHEHHUS
I'paHuIIBI TPUMEHUMOCTH
36 KJaccudecko Mexanuku. [loctynarsl bubnnoreka [IOK
CIIEUAIIBHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
37 3 Bbubnuorexa LIOK
aMelJIeHHEe BPEMEHU U COKpalleHUe
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprusi U UMITYJIbC PENISITHBUCTCKOM
N Bbubnuorexa LIOK
38 yactulibl. CBsI3b Macchl C 3HEPrUei u
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTUs TOKOS
39 KonTponbHas padora «Onruka. bu6mmoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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OCHOBEI CHeHHaHBHOﬁ TCOpHUHU
OTHOCUTCIBHOCTH»

https://m.edsoo.ru/ff0cf6f0

®otonsl. Dopmyna [lnanka. Jueprus

Bbubnuoreka LIOK

40
Y UMIYJIbC (HOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HUCCIIEIOBAaHUE Eu6 110K
nOJInoTEeKa
41 .0 A.T.
porosppexta. Omprrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl poTordhdexra. YpaBHEeHHUE
. (vb b P Bbubnuorexa LIOK
42 DitamTelina s poTodddekra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorodrdpdexra
Janenue ceera. OnbiTer 1. H.
43 Jlebenepa. XuMHUECKOE JCHCTBHUE bubmorexa HOK
seBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiicTBa u
44 MPaKTUIECKOE MPUMEHEHHE:!
dboroanieMeHT, PoToqATUHK,
coiHeuHas 6aTtapesi, CBETOINO
45 Pemenne 3amay mo reMe « I1€MEHTEI bubanoreka I{JOK
KBAHTOBOI ONTHKN https://m.edsoo.ru/ff0d0302
Mogens atroma ToMcoHa. ONIBITHI
46 Pesepdopna mo paccesHuio a-4actu bubanorexa [OK
PPOPA P t https://m.edsoo.ru/ff0d091a
[LranerapHast MoJieNib aToMa
bubnuoreka LIOK
47 Ilocrynatrer bopa
4 P https://m.edsoo.ru/ff0dOafa
N3nydenue u nmornomeHne GoToHOB
48 IIpH IIEPEX0JIe aTOMa C OJTHOTO YPOBHS bubmmorexa [IOK
P PEXOX . A P https://m.edsoo.ru/ff0dOafa
SHEPTUHU Ha APyroil. Buasl ciekTpoB
49 BonHoBbie cBOlicTBa YacTUll. BoiHbI bubnunoreka [IOK
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ne bpoiinsa. KopnyckynsipHo-
BOJIHOBOM ayanu3M. CrIOHTaHHOE U
BBIHYKJICHHOE U3JTyYEHUE

https://m.edsoo.ru/ff0d0ca8

50

OtxkpeiTHE PaIUOAKTUBHOCTH. OTBITHI

Pesepdopna o onpeneneHuno cocraBa

PaanuOaKTUBHOTO U3JIYUYCHUSA

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-, raMma-
n3nydenus. Bnusauve
pPaIOaKTUBHOCTH Ha KUBBIE
OpTaHU3MBbI

52

OTKpbITHE IPOTOHA U HEHTPOHA.
N3oTonsl. Anbda-pacna.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaj. 'amma-usinyuenue

Bbubnuorexa LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3M HYKJIOHOB B sApE.

S nepHsie peaknuu. AnepHbIn
peakrtop. [IpoGaembl, mepcrneKTUBHI,
SKOJIOTUYECKHE aCIEKTHI SIAEPHOMN
SHEPTETUKHU

Bbubnuorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUIbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HaOII0IeHUs U
pEerucTpanuu dIeMEeHTapHbIX YaCTHLI.
Kpyrnsiit cron «©yHpaMeHTanbHbIE
B3auMoeucTBUs. ENUHCTBO
(u3nyecKkoi KapTUHBI MUPa»

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

55

Bun 3Bé3nnoro neba. Co3sesaus,
SIpKHE 3BE3/1bI, MJIAHETHI, X BHIMNMOC
nerkenne. ColtHeuHas cucreMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnuite. ConHeyHass aKTUBHOCTD.
Uctounuk sneprun ConHia u 3831

57

3BE3bI, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TIIAaBHOMN
nocieaoBareabHOCTU. BHyTpeHHnee
crpoenue 3BE31. COBpeMEHHBIE
MPEJACTABJICHHS O TPOUCXOXKIACHUH U
sBosirorny CoitHIa U 3BE3.1

58

Mueunsiii [lyTe — Hama ["anakTuka.
[Tonoxenue u nBuxkenue CoaHLa B
l'amakTuke. ['anaktukn. Y€pHble
JBIPBI B sijpax rajlakTUK

59

Bcenennas. Pa3z0Oeranue rajakTHK.
Teopus bonpmoro B3psIBa.
PenukToBOE U3NMyUEeHUE.
MeTaranakTuka

60

HepemeHHLIe HpO6HeMI:I ACTPOHOMMHHU

61

Kontponbnas pabota «neMeHTbI
aCTPOHOMHUHU U aCTPOPU3UKI

62

OG6oOmatomuii ypok. Ponb ¢pusuku u
aCTPOHOMHUH B DKOHOMHUYECKOM,
TEXHOJIOTHUECKOM, COLIUaILHOMN U
ATUYECKOH cepax AesITeTbHOCTH
YyeJloBeKa

63

O6o6maromwit ypok. Pons u mecto
(hU3UKN 1 aCTPOHOMUH B
COBPEMEHHOW HAyYHOU KapTUHE MUpa

64

O6o6marommit ypok. Pons




¢dbu3ngeckoi Teopun B GOpMUPOBAHUHT
MpeJICTaBICHUM O (PU3NUEeCKO
KapTUHE MHUpa

65

O6o6marommuii ypok. Mecto
(u3ngeckoil KapTUHBI MHUpa B 001eM
psly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEACTABICHUN O MPHUPOC

66

PesepBHBI ypok. MarautHoe none.
DJIeKTpOMAarHuTHasi HHAYKI U

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CENUaIbHON TEOPUH
OTHOCHUTEIIBHOCTH

68

Pezepunblii ypok. KBanTtoBas ¢usuka.
DJIeMEHTHl aCTPOHOMUHM U
acTpo(U3UKHU

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIA YYEHUKA

» dusuka, 10 kinacc/ KacesaoB B.A., O011iecTBO ¢ OrpaHHueHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AkiinonepHoe obiiecTBo «31aTenbcTBO
«IIpocsemenue»

» ®usuka, 11 kiace/ Kacesanos B.A., O011ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AxninonepHoe ob61mecTBo «M31aTenbeTBO

«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA
[Tporpamma kypca ¢usuku ans 10—11 knaccos. bazosslit yposens (aBTop B.

A. KacpsaHOB)

YMK «Duszuka. 10 kinacc. ba3oBbiil ypoBEHb)

1. ®usuka. 10 kacc. ba3oBeiil ypoBeHb. YUEOHUK C JJIEKTPOHHBIM
npwioxenueM (aBtop B. A. KacbsiHOB).

2. ®uzuka. 10 kinace. ba3oslil ypoBeHb. MeToanueckoe nocodue (aBrop B.
A. KacpsHOB).

3. ®usuka. 10—11 kmaccel. ba3zoBbiii ypoBeHb. TeTpaab aJist 1a00paTOPHBIX
pabort (aBTopsl B. A. KacesiHos, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. bazoBblil ypoBeHb. KoMIiekT TeTpanen ais



KOHTPOJIbHBIX paboT (aBTop B. A. KacesiHoB)
5. ®usuka. 10 knacc. JlunakTuyeckre KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yakos).

YMK «®usuka. 11 kinacc. ba3oBsiil ypoBEeHb)

1. ®usuka. 11 knacc. ba3oBbli ypoBeHb. YUEOHUK € JJIIEKTPOHHBIM
npuioxeHueM (aBTop B. A. KacksHOB).

2. ®uzuka. 11 kiace. ba3oslil ypoBeHb. MeToanueckoe nocodue (aBtop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. ba3oBslii ypoBeHs. TeTpaab 1is 1adopaTopHBIX
pabort (aBTOophsl B. A. KacesiHos, B. A. KopoBun).

4. ®usuka. 10—11 xnaccel. ba3zoBelil ypoBeHb. KoMIuiekT TeTpaaeit ais
KOHTPOJIbHBIX pa0oT (aBTOpsl B. A. Kacesnos, U. B. Urpsmios).

5. ®usuka. 11 knace. lugaktudeckue KapTouKu-3a1anus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1 http://nsportal.ru - counanbpHast ceTb paOOTHUKOB 00pa30BaHUsI.

2 http://markx.narod.ru/pic/ - ¢hu3uka B 1IKoJjeE.

3 http://festival.1september.ru/articles/ - hecTrBaIL IEIArOTUUECKUX UCH

«OTKPBITBIN YPOK».


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

4 http://www fizika.ru/ - caiit nist yaureneit GU3MKH U KX YIYCHUKOB.
5 http://www.physics.ru/ - MmaTepuaibl 1o Gusnke.
6 www . ege .edu.ru - uaopmanmonHsiii moptai EI'D.

7 http :// school - collection . edu . ru/ - equnaas xomrekmus [{OPos


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