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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3nke 06a30BOr0 ypOBHSA HA YPOBHE CPEAHETO OOIIETo
oOpa3oBaHHsl pa3paboTaHa Ha OCHOBE TMOJOXKEHUH M TpeOOBaHWMU K pe3ylbTaTaM
OCBOEHHMSI OCHOBHOM 00pazoBarenbHOM mporpammsl, peacrasieHnbix B ®I'OC COOQO, a
Takke ¢ yd€toMm (QenepaibHOl pabouel NporpaMMbl BOCHUTAHUS M KOHIICTIIMH
npenofaBaHus ydeOHOro mnpeamera «@Pu3nka» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoii @eaepannn, peann3yromX OCHOBHbIE 00pa30BaTEeIbHBIE TPOIPAMMBI.

CopeprkaHue mporpaMmsl 1o (hU3MKe HAMPaBICHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa oOydvaroutuxcs 10—11 kimaccoB mpu oOyueHUH UX (PU3MKE HA
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnonaxona. I[Iporpamma mno
¢usuke coorBercTByeT TpedboBaHusiM DPI'OC COO k MmIaHUPYEMBIM JUYHOCTHBIM,
MpPEAMETHBIM UM METANpeIMETHBIM pe3yJbTaTaM OOydYeHMs, a TaKKe YUYUTHIBAET
HEOOXOAMMOCTh peaju3allii MEXIPEAMETHbIX CBA3€M (U3MKH C €CTECTBEHHO-
HayYHbIMU y4eOHBIMHM mpeAamMeTamMu. B Hell onpenenstorcs OCHOBHBIE LENM H3YyYEHUS
(U3MKKU Ha ypOBHE CPEAHETO 0011ero o0pa3oBaHusl, JIAHUPYEMbIE PE3YIbTaThl OCBOCHUS
Kypca (U3HKHU: TMYHOCTHBIE, METANPEAMETHBIE, TPEAMETHBIE (HAa OA30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

eIJIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
quClie IPEIMETHBIE PE3YIbTAThI 10 TOAaM 00YUYEeHHUS,;

eCOJICpKaHKUe Y4eOHOTO npeaMera « Du3uKay» Mo rojgaM o0y4eHusl.

®du3rka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTyIAs B KaueCTBE
y4eOHOro MpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIA BKJIAJ B CHUCTEMY 3HAHHMU 00
okpyxatomem wMupe. [IkoapHBI Kypc GU3UKH — CHCTEMOOOPA3yIOIMIMM IS
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKaT B
OCHOBE TIPOLIECCOB W SIBJICHWH, M3y4aeMbIX XUMHUEH, OHoJoruen, ¢(u3nUecKou
reorpadueil u actpoHomuein. Mcnonb3oBaHWe W aKTUBHOE NpPUMEHEHHE (PU3HMUECKUX
3HaHUU ONpEeNeNsieT XapakTep M pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOECHMS KOCMOCA, ITOJIyYEHHS HOBBIX MAaTEpPHAIIOB C
3aJJaHHBIMU CBOMCTBaMH M Jpyrux. M3yuenue ¢Gu3MKu BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHKE €CTECTBEHHO-HAYUYHOM KapTHUHBI MHpa 00ydaromuxcs, B GOpMUpPOBaHUE
YMEHUN MPUMEHSATh HAY4YHBI METOJ TMO3HAHUS MPH BHIIOJHEHUM HMHU YYEOHBIX
HCCIIEIOBAHUM.

B ocHOBYy kypca Qpu3uku 1u1si ypOBHS CpEIHEro O0IIero 00pa3oBaHus MOJIO0KEH Psifl
U7eil, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOCHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTephal M3 BCEeX pa3leiaoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJITACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3HUKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW mMaTepuai Kypca (UMK 0O0beIUHEH
BOKpPYr (Qusmueckux Tteopuil. Benymmm B Kypce sBuasercs (OpMUpOBaHUE
IPEICTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEILIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE peannsanus IOpeaosaracT  MCIOJIb30BaHHUE
TYMaHUTapHOTO NOTEHIaNa (pU3nuecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (PU3UKH C
pazBuTHEM OOIIECTBA, a TaKXKEe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOJIEMaMHu.

Hoes npuxnaomuoti nanpasnennocmu. Kype Qu3Mku npezanonaraer 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHUECKUX U TEXHOJOTHYECKHUX MPUIOKEHUH U3yUYEeHHBIX TEOpUi U
3aKOHOB.

Hoes sxonozuzayuu peannsyeTcsl OCPEICTBOM BBEACHUS JIEMEHTOB COACPKAHMUS,
HOCBSIILIEHHBIX SKOJIOTMYECKUM MpOOJeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C
pPa3BUTHEM TEXHUKM W TEXHOJIOTHH, a Takke OOCYXIECHHsS MpoOJIEM PpalMOHAIbHOTO
MPUPOJONOIB30BAHMS M KOJIOTUYECKON O€3011aCHOCTH.

Crep)XKHEBBIMU DJIEMEHTaMU Kypca (HU3MKM Ha YPOBHE CpEIHEro OOLIEero
oOpa3oBaHMs SIBISIIOTCS  (Qu3nyeckue Teopun ((HopMHUpOBaHHE MPEACTABICHUN O
CTPYKType MOCTpOeHUsi (U3NYECKON Teopuu, posir (yHIaMEHTAJIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O MPHUPOJE, TPaHUIAX MPUMEHUMOCTHU
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJX0/ B Kypce (U3MKH pealn3yeTcsi pexae BCero 3a
CU€T OpraHM3alM SKCIEPUMEHTAIBHOU JesTeNbHOCTH oOydaromuxcs. s 6azoBoro
YPOBHSI Kypca (PU3UKH — 3TO UCHOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJA0OPATOPHBIX padOT, KOTOPBIE B ITporpamme no pu3nke 00beTMHEHbI
B OOIIMI1 CIMCOK YYEHUUYECKUX MPAKTUYECKUX padoT. Brinenenue B yka3aHHOM IEpeyHe
7a00paToOpHbIX paboT, MPOBOJUMBIX [UIsI KOHTPOJSI W OLEHKH, OCYLIECTBIIAETCS
y4acTHHUKaMU 00pa30BaTeIbHOrO Mpolecca UCXOAS U3 OCOOEHHOCTEH MIaHUpPOBAHUS U
ocHaileHust kabunera gusuku. [Ipu 3TOoM oOecrneunBaeTcsl OBlaJeHHE O0Yy4YarOUUMUCS
YMEHUSIMH  TPOBOJAUTH KOCBEHHBIE HM3MEPEHUsS, HCCIEAOBaHUS  3aBUCUMOCTEMN
(pu3MYECKUX BEMYMH U TOCTAHOBKY OIBITOB IO NMPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAenseTcs peleHno pacu€THhIX U KaueCTBEHHBIX 3adad. [Ipu
9TOM i1 PACUETHBIX 3a/Jay TMPUOPUTETOM SIBISIOTCA 3aJaud C SIBHO 3aJaHHOU
¢u3nueckoil  MOJENbI0,  IO3BOJIAIONIME  MPUMEHATh  W3YYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaK U MHTErpUpysl 3HaAHUS U3 Pa3HbIX
pa3nenoB. [[is KauecTBEHHBIX 3aJay MPUOPUTETOM SIBISIOTCA 3aJaHHsl Ha OOBSICHEHHE
NpOTEeKaHusl (PU3UUYECKUX SBJICHUN U TMPOLIECCOB B OKPY’KAIOLIEH XU3HU, TpeOyrolue
BbIOOpa (PM3HUECKON MOJENH JIJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecreueHunto yueOHoro npouecca 6a30Bblil ypoBeHb Kypca (DU3UKU Ha YPOBHE CPETHETO
o0miero oopa3oBaHusl JODKEH M3ydaThCs B YCIOBHMSIX MPEIMETHOro KaOuHeTa (PU3MKu



WIM B YCIOBHUSX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTrO
nukina. B kabunere Gu3MKu T0HKHO OBITH HEOOXOAUMOE JabopaTopHOEe 000pyI0BaHUE
JUISL BBITIOJIHEHUS YKAa3aHHBIX B IporpamMme Mo (U3MKE YUYEHHMYECKUX MPAKTHYECKUX
paboT U AEMOHCTPAIIMOHHOE 000PYTOBAHHE.

JleMoHCTpanmoHHOe 000pyAoBaHUE (OPMHUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIHOM JIOCTATOYHOCTH M OO0ECHEeYMBAET IOCTAHOBKY TIIEPEUMUCICHHBIX B
nporpaMme 10 (U3MKE KIIOYEBBIX JIEMOHCTpaIMil i HCCIEIOBaHUS H3Yy4aeMBbIX
SIBJICHHM ¥ TIPOIIECCOB, AMITUPUICCKUX U (PYHIAMEHTATBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe  oOopymoBaHWE I YYCHHUYECKHUX  MPAKTHYECKUX  paboT
dbopmupyeTcsi B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M 0OECIeunBaeTCsl B pacy€Te OJIHOTO
KOMIUJIEKTa Ha JBYX oOOydyaromuxcsi. TemMaTHdecKhe KOMIUIEKTHI JIabOpaTOpHOIro
000pyI0BaHUS JOJDKHBI OBITH TTOCTPOEHBI HA KOMIIJICKCHOM HCITOJIb30BAaHUN aHAJIOTOBBIX
u 1UGPOBBIX TPHOOPOB, a TaKKe KOMITBIOTEPHBIX H3MEPHUTCIBHBIX CHCTEM B BHJC
1upOoBBIX JabopaTopuil.

OCHOBHBIMH HEJIIMH U3y4eHUsI PU3UKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

e hOpMHUpOBAHUE HUHTEpPECA U CTPEMJICHHS OOYYArONIMXCS K HAYYHOMY H3Y4YEHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

epa3BUTHE TIPEACTABICHUA O HAYYHOM METOJIC¢ TO3HAaHWA W (HOPMHUPOBAHHE
UCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

e pOpMHUpOBAHNE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3yUYCHUS OCHOB
CTPOSHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

eOopMUpPOBAHHE YMEHUN OOBACHATH SIBJICHUS C HCMHOJb30BAaHUEM (DU3NUECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTEIbCTB;

e(popMHUpOBaHUE TPEACTABICHUN O poiau (U3UKA I8 Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne STUX 1eJell oOecrneuynBaeTCsl peUIeHHEeM CISAYIOIUX 3aaad B
npoliecce n3ydeHus Kypca (U3MKU Ha YpOBHE CPEIHETo 00111ero o0pa3oBaHus:

eIPUOOPETEHUE CHUCTEMBI 3HAHHK 00 OoOmuX (UINIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (PH3MKY, SJEKTpOAMHAMUKY,
KBAaHTOBYIO (PM3HKY U JIEMEHTHI aCTPOPU3UKHY;

e pOpMHPOBAHNE YMCHHHA TPUMEHATH TCOPETHYCCKHUE 3HAHUSA IS OOBSICHCHHS
GU3MYEeCKUX SBJICHUH B TPHUPOAEC M IS TPHHITHS TPAKTUYECKHX pEIICHUN B
MMOBCEIHEBHOM KU3HU;

*OCBOCHHE CTIOCOOOB PEIICHUS PA3JTUYHBIX 3a7ad C SBHO 3aJaHHON (DU3UIECKOM
MOJIENbIO, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOATEIFHOE CO3MaHne (HU3MUECKON MOJIEIH,
aJICKBAaTHOM yCJIOBUSIM 3a/1a4U;

e [IOHMMaHKE (PU3NYECKUX OCHOB M IMPUHITAIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOITYIO CPEY;



eOBJIaJICHUE METOJAAaMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U TNPOBEIACHUS
(Gu3HUEeCKUX HKCIIEPUMEHTOB, aHAJIU3a U WHTEpHpeTanud WHGOpPMAIUU, ONpeneieHus
JIOCTOBEPHOCTH MOJYUYEHHOTO Pe3yJIbTaTa;

*CO3/IaHME YCIIOBUWA U1 PAa3BUTHSA YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wusydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Henmeno), B 11
Kyacce — 68 JyacoB (2 4aca B HEJICINIO).

[Ipennaraemsiii B mporpamMme 1o (pu3HNKe IEPEUCHb JTA00PATOPHBIX M TMPAKTHICCKUX
paboT SIBISETCS PEKOMEHOBAHHBIM, YUUTEIh JeiacT BEIOOP MPOBEACHHS 1a00paTOPHBIX
paboT U OMBITOB C YYETOM UHIUBUIYATbHBIX OCOOEHHOCTEHN 00yUYaromuxcs.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®usuka — Hayka o npupoae. HayuHble MeTOABI NMO3HAHUSA OKPYKAIOIIET0 MHpA.
Pounb skcniepuMenTa u TEOpHH B MPoliecce MO3HAHMS MPUPOABL. DKCIIEPUMEHT B (prU3HKe.

MonenupoBanne (QU3NYECKUX SABIEHUN © mporeccoB. HayuyHbple THUIOTE3HI.
®dusnyeckue 3aKOHBI M TEOpUM. ['paHUIBl NPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u Mecto ¢pu3uku B HOpMUPOBAHNH COBPEMEHHON HAYYHOU KapTHHBI MUpa, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroble ¥ IH(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe qBrkeHrEe. OTHOCUTENBHOCTh MEXAHUUECKOTO ABMXKEeHUs. CructeMa
orcu€ra. Tpaekropus.

[lepemerienue, CKOpOCTh (CpeAHsiss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepualbHOW TOYKH, HMX MPOEKIMH Ha OCU CHUCTeMbl KoopauHar. CrokeHue
MIEPEMELIECHUM U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MpsSMOJUHEHHOe nBIwkeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, yTH U MEPEeMEIICHUs MaTepualibHON
TOYKH OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe nBuXeHUE. [[BUKEHHWE MaTE€pHaIbHOM TOYKH MO OKPYKHOCTH C
ITOCTOSTHHOM 110 MOJIYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHHAsA CKOPOCTh. [lepuon n
yacToTa oOparnieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCcTpoONCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUIOMETp, JIBHKCHHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE MEPE/Iayu.

Jlemoncmpayuu

Mogens cucTteMbl OTCuéra, WUTIOCTpALMS KUHEMATHYECKUX XapaKTePUCTHUK
JBHKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBrkeHwsl Tena, OpPOIMIEHHOTO TIOA YIJOM K TOPHU30HTY W
TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHUS.

Hanpapnenue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.



Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO [BWKEHUA C LENbI0 ONPENEIICHUS MIHOBEHHOMN
CKOpOCTH.

HUccnenoBaHnne COOTHOLICHHWS MEXAY NyTAMH, MPOHWJICHHBIMU TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIC MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKCHUU C
HA4YaJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHnue nBUxKEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHumn otHOcuTenbHOCTH ['amunes. IlepBeii 3akoH Herorona. MuHeprumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepnio3unuu cwi. Bropoil 3akoH Herotona st
MaTepuaabHON TOUku. Tpernit 3aKkoH HproTOHA 111 MaTEpUATIbHBIX TOYEK.

3akoH BcemupHOro tsaroteHus. Cuiia tsoxectu. [lepBas kocmuueckast CKOpOCTb.

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

Tpenue. Buawsl Tpenusi (mokosi, ckoyibkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbXKEHUs U cwia TpeHus: nokosi. Koagdunuent tpenus. Cumna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuiIbl OTHOCHUTENBHO OCH BpauieHus. [limedo cubl. YcioBUs paBHOBECUS
TBEPIOIO Tea.

TexHn4eckre yCTpoMcTBa M MPAKTUUECKOE MPUMEHECHUE: MOIIUMHUKYA, JBKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3axkon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHM CHJI  YIPYTOCTH, BO3HUKAIOIIMX B TMPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMariuu.

HccnenoBanue ycioBUM paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHukKe



HMmnynec MaTepuallbHOM TOUKM (Tea), CUCTEMbI MaTepHalbHBIX TOueK. Mmmysbce
CWIBl M W3MEHEHHE HMIIyJIbca Tena. 3aKOH COXPAaHEHWs HMIyJibca. PeakTuBHOE
JBIKEHUE.

Pa6oTa cuibl. MOLTHOCTh CUJIBL.

Kunernyeckass oHeprus MaTepuanbHOM TOYKH. Teopema 00 U3MEHEHUU
KMHETHYECKOW YHEPTHUH.

[TorenunansbHass sHeprusa. IloTeHumanbHas sHeprus ynpyro AepopMUPOBAHHOM
npyxuHbl. [loTeHnanbHas sHEprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.

[ToreHunanpHBIC U HEMOTEHIIUATIBHBIC CHIIBI. CBsI3b paOOTHl HETTOTECHIIMATBHBIX CHIT
C U3MEHEHUEM MEXAHWYECKOW 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOM
DHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHME. BOJOMET, KOIIED,
MIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenne abCoNOTHO HEYNPYTOro yJapa ¢ MOMOUIbIO IBYX OJWHAKOBBIX HUTSHbBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOThI CHIIBI ¢ U3MEHEHUEM MEXAHMYECKOW YHEpruu Teja Ha
MIPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH W UX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. [udbdys3us. Xapakrep IBWKEHUS W
B3aUMOJICMCTBUS YaCTULl BellecTBa. MoOJIesIi CTPOEHUS ra30B, )KUJIKOCTEW U TBEPABIX TEl
1 00BSICHEHHE CBOMCTB BEIlleCTBa HA OCHOBE ATHX MOJieieil. Macca 1 pa3Mepbl MOJIEKYII.
KonunuectBo Bemectna. [loctositHHass ABorapo.

TemoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana temmneparyp
[enbcus.

Mogens wuaeanbHoro ra3za. OCHOBHOE YpPaBHEHHE MOJEKYJISPHO-KUHETUYECKOM
TEOPUU HJICATTLHOTO Ta3a. AOCOJIIOTHAS TeMIeparypa Kak Mepa cpelHeld KMHETHYECKOM
SHEPruM TEIUIOBOrO NBMXKEHMSI 4dacTull raza. Illkama temneparyp KenbBuHa. ['azoBbie
3akOHbl. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon J[lanbToHa. M3ompoueccel B
UJIeaTbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe mpeacTaBieHue
M30MPOIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHruecKue ycTpoicTBa U MPAaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OneIThI, J0Ka3bIBAIOIIME AUCKPETHOE CTPOCHHE BEIIeCTBa, GoTorpaduu MoJeKyn
OpraHUYECKUX COCTUHEHUN.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Moguens onbita llTepHa.

OMBIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Monenb, nuTrocTpupyromas Ipupoay AaBICHUS Ia3a HA CTEHKU COCY/a.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI HJI€AJIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Omnpenenenre Macchl BO3/IyXa B KJIACCHOW KOMHATe€ Ha OCHOBE M3MEPEeHHI 00bhEMa
KOMHATBI, JaBJICHHUS U TEMIIEPATYPhl BO3yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MTapaMETPaMH COCTOSTHUS Pa3peKeHHOTo rasa.

Tema 2. Ocroebl mepmoounHamuxku

TepMoanHaMuueckass cHUCTEMA. BHYTpeHHSEI SHEpPrus TEPMOJUHAMHUYECKON
CUCTEMBI U crocoObl €€ u3MmeHeHus. KommuecTBo TemyioTel W paboTa. BHyTpeHHss
SHEPrusi OJJHOATOMHOIO HAEAIbHOTO rasza. Buael Temonepenaydu: TEIJIONPOBOIHOCTb,
KOHBEKIUS, U3JIyYeHHE. Y IeJbHasl TEIJIOEMKOCTh BenlecTBa. KoaM4ecTBO TEMIOTHl pH
TeIUIonepeaaye.

[Tonsitue 06 aguabataom mnporiecce. [lepBriii 3akoH TepMoauHamMuKkh. [Ipumenenne
NEPBOr0 3aKOHA TEPMOJAMHAMUKM K u3omporeccam. [paduueckas HHTEprpeTanus
paboThI raza.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

Tennosble MammHbl. [IpuHUMOBl gedcTBUS TemioBbIX MamuH. [IpeoOpasoBanus
SHEPTUU B TEIUIOBBIX MaimnHax. KoaphuimeHT moie3Horo AeMCTBUS TEMIOBOW MAITUHBI.
Hukn KapHo u ero xo3h@UIMEHT MOJE3HOTO NEHCTBUS. DKOJIOTHYECKHE MPOOIEMBI
TEIMJI0IHEPTETUKHU.

TexHuyeckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: JBUraTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

H3meHeHue BHYTPEHHEHW SHEPTUH TeJa MPU COBEPIICHUH padOThHI: BBUIET MPOOKHU U3
OyTBUIKM TIOJl JCHCTBHMEM CXATOro BO3/yXa, HarpeBaHue 3(dupa B JaTYHHOH TpyOKe
nyTEM TpeHUs (BUICOIEMOHCTPALINS ).

M3MeHeHne BHyTpEHHEN SHEPTIUM (TeMIlepaTypbl) TeIa IpH TeIionepeaye.

OnsIT 110 a1abaTHOMY PACITUPEHHIO BO3TyXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopaenun mnapoBoil TypOWHBI, ABUTATEIsT BHYTPEHHETO CrOpaHMs, PEaKTHUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHne yaenbHON TEMIOEMKOCTH.



Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u kKoHAeHcanus. Mcnapenue u kuneHue. AOCONIOTHas U
OTHOCUTENbHAS BIAXKHOCTH BO3Ayxa. HacelmeHHbli map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHHS OT 1aBJICHUSI.

Teépmoe teno. Kpucrammmueckue u amopdHble Tena. AHHM30TPOIHMS CBOMCTB
kpuctaimioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTtepuanbl. [lmaBienne u
KpucTayui3amus. Y aenbHas TeroTa miasieHus. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHruYecKue ycTpocTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMU TIOJYYEHHUS] COBPEMEHHBIX MAaTepHaloB, B TOM 4YHUCIE
HAaHOMATEPHUAIIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenue npyu NnoHM>KEHHOM JaBJIECHUU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnsie padbonul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

DNeKTpu3anusl Tel. DNEKTPUYECKUU 3apsan. J[Ba Buaa 3JIEKTPUUYECKUX 3aPSJIOB.
[IpoBOOHUKM, NUAJIEKTPUKA U TMOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsia.

B3anmoneiictBue 3apsanoB. 3akoH Kymnona. TodeuHBId 3JIEKTPUYECKHM 3apsm.
DnekTpudeckoe noJie. Hanpssk€HHOCTH deKTpudeckoro nosist. [IpuHnun cyneprno3uiuu
ANEKTpUUYECKUX noJier. JInHuM HanpsHKEHHOCTH AJIEKTPUYECKOTO MOJIA.

PabGora cun snekrpocrarnueckoro mosst. Ilorenmuman. Pa3HoCTh MOTEHIIMATIOB.
[IpoBOOHUKM ¥ JUAJIEKTPUKH B DIIEKTPOCTATHUECKOM Tone. JluanmekTpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHmeHcaTtop. OJEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE:  3JIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTpPOCTAaTHYeCKas  3allluTa,  3a3eMJIEHUE  AJIEKTPOIpPUOOPOB,
KOHJICHCATOP, KOIIMPOBAJIbHBIN amniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.

B3aumoieiicTBuE HadIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.



[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTuIeCKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOopa OT IUIOIIAAW IIJIACTHH,
PACCTOSTHUSI MEK]1y HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKUN TOK. Y CIOBUSL CYHIECTBOBAHUSA DJIEKTPUUYECKOrO ToKa. CTOUHUKMN
Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE  CONPOTHBIICHHE.  YJIEIBHOE  CONPOTUBJIEHHUE  BEIIECTBA.
[TocnenoBarenbHOE, TAPAIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOTHUKOB.

PaGota snexTpudeckoro Toka. 3akoH Jlxoyns—JIenna. MouHOCTh 3JIEKTPUIECKOTO
TOKA.

DNEKTPOJBHXKYIAs CUJa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToTHOM (3aMKHYTOM) anekTpuueckoi nenu. KopoTkoe 3aMmbIkaHue.

DJIEKTPOHHAS MNPOBOAUMOCTH TBEPABIX METAJUIOB. 3aBUCHUMOCTH CONPOTUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAsI U MPUMECHAsT TPOBOJAUMOCTh MOJYIPOBOIHUKOB.
CaoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHUI TOK B PACTBOPAX M PACILIABAX DJICKTPOIUTOB. DJICKTPOITUTUUECKAS
JTHCCOLMALINSA. DIICKTPOIIH3.

OnekTpuueckuid TOK B razax. CaMOCTOSITEIbHBIA M HECAMOCTOATENbHBIM pa3ps/l.
Monnus. [1ma3ma.

TexHn4eckre yCTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKK TOKa, AJIEKTPOHArpeBaTEIbHBIC MPUOOPHI, SIEKTPOOCBETUTEIILHbBIC
mpuOOpPBI, TEPMOMETP  CONPOTHBIICHHS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI H
boTOpE3UCTOPHI, MOTYPOBOTHUKOBBIN THO]I, TahBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiibl TOKa U HaIMPSHKEHUS.

3aBUCHUMOCThH COMPOTUBJICHUS UIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, MIOMIATU
MOMEPEYHOT0 CEYEHHUs U MaTepuaia.

CmelraHHoe COeIMHEHUE MPOBOIHUKOB.

[Ipsmoe  W3MepeHue  AIEKTPOABWKYIIEW  cuiibl.  KopoTkoe — 3aMbIKaHHE
rajJbBaHUYECKOIO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBUCUMOCTh COMPOTUBJICHUSI METAIJIOB OT TEMIIEPATYyPBHI.



[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJUMOCTb BO3yXa.

OHOCTOPOHHSISI TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne HIEKTPOABUKYIIEH CHIIBI HCTOYHHKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaOmronenue smexTposusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue xkypca ¢usuku 6a30Boro ypoBHsa B 10 kiacce oCylIeCTBISETCA C yUETOM
coJiepKaTeNIbHBIX MEXIIPEIMETHBIX CBA3EH C KypcaMuU MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nowsmus, CBS3aHHbIE C M3YYEHHMEM METOJOB HAy4YHOIO
MO3HAHUS: ABJICHUE, HAy4YHbIA (DaKT, rumnores3a, u3nyeckas BEIWYUHA, 3aKOH, TEOPHS,
HaO0JII0/ICHKE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIETTh, U3MEPEHUE.

Mamemamuxa: pellleHUe CUCTEMbl YpaBHEHUM, JHHEHHas ¢yHKIMA, napabdoda,
runepOoia, ux rpa@uku U CBOMCTBA, TPUTOHOMETPUYECKHUE (PYHKIIMU: CUHYC, KOCHUHYC,
TQHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl U HX
MIPOEKIUU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonoeus: wmexanwdeckoe JBWKEHHWE B JKMBOM mpupozae, auddysus, ocmoc,
TEMJI000MEH KHUBBIX OPraHU3MOB (BUIBI TEIJIONEpPEIayl, TEIUIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: JAUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEH W Ta3o0B,
ANEKTPUYECKUE CBOKMCTBA METAJIIIOB, 3JIEKTPOJUTUYECKAsL TUCCOLMALINS, TaJIbBAaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0aPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUH C HMCIOJb30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, MOJIIUIHUKUA, UCIOJIh30BAaHUE 3aKOHA COXPAHECHHS HUMITYJIbCa B
TeXHUKe (pakeTa, BOJOMET W JpYrue), JBUTATEIh BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOW XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOJIOTHH MOJYYSHHUSI COBPEMEHHBIX
MaTepualioB, B TOM YKCJIE HAHOMATE€pUAJIOB, U HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKAS
3alluTa, 3a3E€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpYUHBIN [IPUHTED,
3JIEKTpOHArpeBaTebHbIC TPUOOPHI, JIIEKTPOOCBETUTEIbHbBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[locTosiHHble MarHuThl. B3aumopeilcTBUME NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bexktop MarHuTHOM WHAYKIUU. [IpUHIMO Cyneprno3WlMd MAarHUTHBIX MOJEH.



JInHuM MarHUTHOM MHAYKUMU. KapTuHa TMHUI MarHUTHOW MHIYKIWH ITOJISI IOCTOSTHHBIX
MarHuTOB.

MarauTtHoe 1nosie NpoBOJHUKA ¢ TOKOM. KapTWHa JMHUN MHIYKIUMW MarHuTHOTO
IIOJISL JIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHUKA, KaTYIIIKH
¢ TokoM. OnbIT Dpcrena. BzanMmoaeiicTBue NTpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZYyJIb U HalIPABJICHHE.

Cuna JlopeHna, e€ Monynb M HampaBlICHHE. [[BH)KEHHME 3apsHKEHHOM 4acTUIBl B
OJIHOPOJHOM MarHuTHOM nosie. Pabora cunel JlopeHua.

SIBrieHME SJIEKTPOMArHUTHOM MHAYKUMHU. [I0TOK BEKTOpa MarHMTHOM WHIYKLIHH.
DNEeKTpOABMKYIIAs CUJIA MHIYKLIHUH. 3aKOH 3JIEKTPOMarHUTHOW nHAyKuuu Papajes.

BuxpeBoe nasekTpuueckoe Imosie. OJJEKTPOJABMKYIIAas CuWila MHAYKIMM B
IIPOBOJHMKE, IBWKYILIEMCS IIOCTYIIATEIbHO B OTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. SBnenne CaMOUHAYKLIHH. DIEKTPOABHKYIIAS cuia
CaMOMHIYKIIUH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INMPAKTUYECKOE NPUMEHEHHE: MOCTOSHHBIE MATHMTBHI,
ANEKTPOMArHUThI,  JJIEKTPOJBHUIATENIb,  YCKOPUTEIM  JJIEMEHTAPHBIX  YacCTHII,
UHAYKIMOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIMY MarHUTHOT'O TOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.

IIpaBuno Jlenua.

3aBUCUMOCTDh 3JIEKTPOJABWXKYLIEH CHJIBI HMHIYKIHH OT CKOPOCTH W3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBreHnEe CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanne n1eMCTBUs IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3znea 5. KoJsieOanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHble KO1e0aHUA



Konebarenbhas cuctema. CBoOOAHBIE MEXaHUUYECKHE KojeOanus. ["'apmoHuUeckue
konebanus. Ilepuon, vacrora, ammutyna u (aza konebanuil. [IpyXUHHBIN MasTHUK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHHUE TapMOHMYecKuX Kojebanuil. [IpeBparmienue
SHEPIUHU MPU TAPMOHUYECKUX KOJICOAHUAX.

Konebarenbubiii koHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIC KOJICOAHUS B UI€aTLHOM
K0J1€0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHUYECKHUMH M 3JIEKTPOMarHUTHBIMU
koneOanusimu. Popmyna TomcoHa. 3aKOH COXpaHEHHMS DHEPIMM B UACATHBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienrie O 3aTyXamUUX KojJeOaHUsAX. BBIHYXJICHHbIE MEXaHUYECKUE
kosneOanusi. Pezonanc. BeiHyXeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[Iepemennsbiil Tok. CHHYCOUIAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIAKEHUS .

Tpancpopmarop. IlpousBoacTBO, mnepenadya W MNOTPEeOJEHUE DIEKTPUUECKON
SHEPrud. OKOJOTHYECKHE PHUCKU TpPH MPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
UCII0JIb30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHru4ecKue ycTpoucTBa M NMPAKTHYECKOE IMPUMEHEHUE: IEKTPUUECKUM 3BOHOK,
TEHEPATOP IIEPEMEHHOI0 TOKA, JIMHUM JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB  KoJieOaTEIbHOM  CHUCTEMBbl  (NPYXUHHBIA — WJIU
MaTeMaTUYECKUI MasTHHK).

HabGmronenne 3aryxaromux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcmuuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKA M HANpPsDKEHHS OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu  mocieqoBaTENbHOM — COCAMHEHUM  PE3UCTOpa,  KaTYIIKU
MHJIYKTUBHOCTH U KOHAEHCATOpa.

Mogenb TMHUY AIEKTPONEPEaAUH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TEPUOIa MaJIbIX KOJICOAHUN TPy3a HA HUTU OT JJIUHBI
HUTHU U Macchl Irpy3a.

HccnenoBanre MEpeMEHHOr0 TOKa B IIEMM M3 MOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBIE GOJIHbL

Mexanudeckue  BOJHBI, ycioBusi — pacmpoctpaHeHus. Ilepuon.  CkopocThb
pacnpocTpaHeHus U JyIMHA BoJHBL. [lonepednble u mpo1osibHbIE BOTHBL. HTEpdepeHIms
U audpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.



DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUS M3JIYyYEHHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentamusi BektopoB E, B, V B anektpoMarHuTHoil BosiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpPaKEHHE, TMPEJOMIICHUEe, TMospu3anus, Judpakis,
uaTepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[lxana >IE€KTPOMArHUTHBIX BOJIH. IIpuMeHEHHE »>JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHHE:  MY3bIKaJbHBIC
WHCTPYMEHTBI, YyJbTPA3BYKOBas JIMATHOCTHKA B TEXHUKE W MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE TOTIEPEUHBIX U MIPOIOIBHBIX BOJIH.

Koneobiomeecs Teno Kak HCTOYHHK 3BYKA.

HabGmronenue orpaxkeHus: U MPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u qudpakiiui MEXaHUIECKUX BOJIH.

3BYKOBO PE30HAHC.

HaOmronenue cBsi3M IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW M 4acTOTOM
KOJIeOaHU .

HccnenoBanre CBOWMCTB SJIEKTPOMATHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE,
noJispu3anus, 1udpakius, THTEpPepeHIHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonrHeitHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOM
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbI OTpakeHHs cBera. [locTpoeHue wu3o0paxkeHUil B
IUIOCKOM 3€pKaJe.

[Ipenomnenue cBeTta. 3akoHBI TMpeNOMJEHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomnenus. llomHoe BHyTpeHHee otpaxkenue. IlpenenpHbIE  yroa  MOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust cBera. CloXKHBIN cocTaB 0eoro cBerta. LIBer.

Cobwuparomyie U paccemBaroImue JUH3bI. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U
onTHYecKas cuia TOHKOM JuH3bL. [locTpoeHne wu3o0paxeHudl B coOuparoumx u
paccenBaromvx JuH3ax. Dopmysa TOHKOU JIMH3BI. Y BEJTUYCHUE, 1aBAEMOE JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. MuTepdepennus cBera. KorepeHTHbIE HMCTOYHHUKHU. Y CIOBUS
HAOIIOJICHUST MaKCUMYMOB W MHUHHMYMOB B HWHTEP(EPECHIIMOHHOM KapTUHE OT JBYX
cUH(]a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpaxuus cera. JudpakiuonHas pemeéTka. YcloBUe HAOMIOJCHUS TIJIABHBIX
MaKCUMYyMOB TP TaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.



[Tonsipuzanus ceera.

TexHuueckue ycTpoicTBa U MpakTUUYECKOE MPUMEHEHHE: 0UKH, JIyna, GoToarmapar,
IPOEKIIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOM, BOJIOKOHHAS ONTHKA, MU(PaKIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsiMonuHeHOE  paclpoCTpaHEHHE, OTpaKeHHWEe W MPEJOMIICHHE  CBETa.
OnTtuyeckue NpudOpHI.

[TotHOE BHYTpEHHEE OTpakeHre. Moellb CBETOBO/IA.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Habmronenune natepdepeHnu cBera.

Hab6monenue nudpakium ceera.

HaGnronenue nucnepcuu cBera.

[ToydeHune ciekTpa ¢ MOMOIIIBIO TTPU3MEL.

[ToydyeHue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEHIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

W3mepenne mokas3aTensi MpeJoOMIICHHS CTEKIIa.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuipl TPUMEHMMOCTH KJIACCUYECKOW MexaHuKHu. llocTymarsl cnenuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTb MOJYJIA CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTU DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpAICHUE
JUTUHBI.

OHEprus U UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEJIITUBUCTCKOM YaCTULIBI. DHEPTHUS ITOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHEpruM (HOTOHA C €r0 YaCTOTOM. DHEPTUs U
UMITYJIbC (POTOHA.

OtkpeiTie u ucciaenoBanue ¢otoddpdexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dotordpdexra. YpaBHenue OuHmTerHa g dotodddexra. «KpacHas rpaHuUIa»
doToarddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYEeCKOe NeCTBUE CBETA.



TexHuueckue yCTpOCTBA U NPAKTUYECKOE NpUMEHEHHE:  (OTOIIEMEHT,
dboTomaTUMK, COTHEYHAasi 6aTapes, CBETOAUO/I.
Jlemoncmpayuu
®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.
CeTonuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. Ombeitel Pesepdopma mo paccesHWio o -YacTHIL.
[Inanerapnas moaens aroma. [loctynarsl bopa. U3nyuenue u nornomenrue GOTOHOB IpU
EPEXoJe aTroMa € OAHOrO YPOBHS 3HEpruum Ha Apyrol. Bunbel cnekrtpoB. Crektp
YPOBHEW 3HEPTUH aToMa BOJAOPOJIA.
BosHoBbeie cBoiicTBa wactull. Bomnsl ge bpoins. KopryckyisipHO-BOJIHOBOM
Ty aJI3M.
CIHIOHTaHHOE U BBIHYX/ICHHOE U3IIy4YCHHE.
TexHu4ecKue yCcTpoucTBa M MPAKTUYECKOE INPUMEHEHHE: CIIEKTPAJIBHBIA aHAIN3
(ciekTpocKo1), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
Hab6nronenue TMHEHYaTHIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopsie padbonul
Hab6nrogenue muHeHyaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCHEpPUMEHTBI, JOKa3bIBAKOIIME  CIOXHOCTh CTpoeHus  sapa. OTKpeITHE
paanoaktuBHOCTH. OmnbiTl Pe3zepdopaa mo ompeneneHuto cocTaBa pajarOaKTHBHOIO
m3nydenus. CBoiicTBa anbda-, 6era-, raMMa-u3iydeHus. BiusiHue paguoakTUBHOCTH Ha
’KUBBIC OPraHU3MBI.
OtkpeiTHE TIpoTOHAa W HelTpoHa. Hyxkinonnas wogens sapa [elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe umncio siapa. M30Torbl.
Anba-pacnag. DJIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacnaz. ['amma-uznydenue.
3aKOH paAMOAKTUBHOIO pacnaja.
OHeprus CBA3M HYKJIOHOB B siipe. S aepHbie cuibl. JledekT maccol spa.
S nepuble peakunu. Jlenenue u CUHTE3 sIEp.
Anepubiii peaktop. TepmosnepHbiii cunte3. [IpobnemMbl U MEPCHEKTUBBI SAECPHON
DHEPreTUKHU. DKOJOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.
DiieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.
MeTop1 HAOMIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.



dyHaMeHTalbHble B3auMoJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuueckue yCTpoOlCTBA W TMpPaKTUYECKOE IMPUMEHEHHUE: JT03UMETp, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTYrK NOHU3UPYIOIINX YACTHII.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Otanbl pa3BUTHS acTPOHOMHH. [IpuKIIaHOE W MHUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMMH.

Bup 38€31H0T0 HeOa. Co3Be3aus, SpKUe 3BE3/1bl, INIAHETHI, UX BUUMOE JIBUKCHUE.

ConHeyHas cucrema.

Connue. Conneynast akTuBHOCTb. McTounuk sHeprun ConHua u 3BE€37. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKH. J(MarpaMma «CIEKTpaIbHbIN KJIACC — CBETUMOCTBY. 3BE3MbI
TJIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY» ISl 3BE3]T TJIABHOM
IIOCIEA0BATENPHOCTU. BHYTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE IPEACTABICHUS O
MIPOUCXOKICHUH U 3BOJIFoMK COJIHIIA U 3BE31. DTaIlbl )KU3HU 3BE3I.

Mneunsiii [Tyts — Hamia I'anaktuka. [Tonoxenue u neuxxenne Connua B ['anaktuke.
Tunel ranaktuk. PaguoranakTuku v kBa3zapbl. UEpHBIE BIPHI B SIAPAX TalaKTUK.

Bcenennas. Pacmmipenne Bceenennoit. 3akon Xa006sia. Pa3OeraHue rajiakTHK.
Teopus bonapmoro B3psiBa. PenMkTOBOE H3MyUYeHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnsie mpoOaeMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM  TJIa30M C  HMCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN ISl OTIPEICIICHUS TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEeBEpHOro MOJIyIIapHs U IPKUE 3BE3IbI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O06o0maroniee NOBTOPEHUE

Ponbs pusuku v acTpOHOMUU B IKOHOMUYECKOM, TEXHOJOTHYECKOH, COIMaIbHON U
ATUYECKOU cepax NesITEILHOCTH YesIOBEeKa, POJib U MECTO (PU3MKKM M aCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOW KapTUHE MHUpa, POib (u3mdeckoil Teopuu B (HOPMHUPOBAHHUU
MPEACTABICHU O (U3UYECKOW KapTHUHE MHpaA, MECTO (PU3NYECKOW KApTUHBI MHpa B
00111eM psITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenne kypca pusuku 6a30B0oro ypoBHs B 11 Kiacce oCylIecTBISIETCS C YIETOM
CoJIepKaTEIbHBIX MEXITPEAMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.



Meosicnpeomemnvle  nomsimus, CBSI3aHHbIE C HW3YYEHMEM METOJOB HAy4YHOIO
NO3HAHMS: BJICHUE, HAyYHbIM (DakT, runoresa, Gpusnueckas BEIUUYMHA, 3aKOH, TEOpUs,
HaOJII0JICHUE, SIKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBl YPaBHEHUN, TPUTOHOMETpHUYECKHE (DYHKIIMU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOpPbl M HX IPOCKLUMH HAa OCH KOODPJAMHAT, CII0)KCHHE BEKTOPOB, INPOU3BOIHBIC
AJIEMEHTApHbIX (PYHKLIMHA, IPU3HAKU NOJ00US TPEYrOJbHUKOB, OIpPEIEICHHUE IIOLAaN
IJIOCKUX GUTYp U 00BEMa TeT.

Buonocus: snextpuyeckue siBJICHUS B )KUBOU MPUPOJIE, KojebaTeabHbIe ABIKCHUS B
KUBOHM NPUPOJIEC, ONTUUECKHUE SBJICHUA B )KUBOW MPUPOJE, IEUCTBUE pauallii HA KUBbIE
OpraHU3MBl.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsl CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHUsl KPUCTAIMYECKON PEIETKY, CIIEKTPaIbHbIN aHAIN3.

l'eocpagpus: MarHuTHBIE MOJIOCa 3€MJIM, 3aJ€KH MarHUTHBIX pPyA, (POTOCHEMKA
36MHOMU ITIOBEPXHOCTH, IIPEICKA3aHNE 3€MIIETPSICEHU.

Texnonocusi:  TMHWUW  DIIEKTpOIEpenad, TIEHEpaTop  IEPEMEHHOIO0  TOKa,
AJIEKTPOJBUraTENb, MHAYKIIMOHHAS NI€4b, pajgap, paluoONpUEMHUK, TEIEBU30p, AHTECHHA,
tenedoH, CBYU-nieub, MpoeKIMOHHBIN ammapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA IIPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpeamera «®duszmka» Ha ypOBHE CpEIHEro0 OOIIETro
oOpa3zoBanusi (0a30BBII ypOBEHb) MOJDKHO OOCCTICUYHUTHh JOCTIIKEHUE CIICTYFOIINX
JTUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS YyueOHOoro mpeamera «Dusuka» JOKHBI
OTpaxaThb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOYyYaromuxcsi  PYKOBOJCTBOBATHCS
cOpPMUPOBAHHOW BHYTPEHHEW MO3UIMENH JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpUEHTAlIUN, TO3UTUBHBIX BHYTPEHHUX YOEKEHUN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTrO OOIIECTBA, pACHIUPEHHE KU3HEHHOIO OMbITa M OIbITa
NEATEIbHOCTH B TMPOLECCE peanr3aliy OCHOBHBIX HANpPaBICHUM BOCHUTATEIBLHOU
NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAAHCKON TO3UIUU OOYYarOMIerocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

MPUHATHE TPaIUIIMOHHBIX 00111€4eTOBEUECKUX T'YMaHUCTUYECKUX "
JEMOKPATUUECKHUX [IEHHOCTEM;

FOTOBHOCTh BECTHU COBMECTHYK) JIESTEIIBHOCTh B MHTEpEcax TIPa)XJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHUE B3aMMOJCHCTBOBATH C COIMAIIBHBIMU MHCTUTYTAaMU B COOTBETCTBUHU C UX
GYHKIUSMUA U HA3HAYECHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKONW UEHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBICE HOPMBI M IIEHHOCTH, B TOM YHUCIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs SCTETUKY HAYYHOrO TBOPYECTBA,
npucyuiero puandyeckoil Hayke;

5) TpyA0BOr0 BOCIIUTAHUSI:



MHTEpPEC K pa3iuyHbIM chepaM npodecCuoHaNbHOU NEATeIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (PU3MKOW M TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIM BHIOOP Oyaylein
npodeccun u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa3OBaHHWIO B 00JIaCTH
(U3MKH Ha TPOTSKEHUH BCEH KHU3HU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh IKOJIOTUYECKOHN KYJIbTYphI, OCO3HAHHE TTI00AILHOTO XapaKTepa
AKOJIOTMYECKUX MPOOIIEM;

IJIAHUPOBAHUE WM OCYIIECTBICHHUE JACHCTBUUA B OKPYXKAIOWIEHM CpeAe Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO PA3BUTHS YEJIOBEUYECTBA;

pacUIMpEHHUE OMNbITA JEATEIIBHOCTH 3KOJOTMYECKON HAINPABIECHHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs (HPU3NUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLIECCE HW3YUYEHUS
(U3MKK ~ OCYIIECTBISATH  MPOEKTHYIO M HCCIENOBATEIbCKYI0  JESATEIBHOCTb
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornvyeckue aelcTBUA:

CaMOCTOSITeTILHO (POPMYJIMPOBATh M aKTyaJHU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONpeAcsATh UENU JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HUX
JIOCTHDKCHMUS;

BBISBJISTh 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B PACCMATPUBACMBIX (PU3HYECKUX
SIBJICHUSIX

pa3pabarpiBaTh IUIAH pelIeHUs] MNpoOJeMbl € YU4E€TOM aHajlu3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JEITEIBbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIICICTBUH €SI TEIbHOCTH;

KOOPAMHUPOBATh M BBHITIOIHATH pabOTy B YCIOBHUSX PEaIbHOTO, BUPTYaJbHOTO WU
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.

ba3oBble ucciaenoBare/bCKkue AeiicTBHA.

BJIAJICTh HAY4YHOM TEPMHUHOJIOTMEW, KIKOUYEBBIMU IOHATUSIMU W METOJAMU
bu3uYeCKOl HAYKH;



BJIA/I€Th HABbIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON M NPOEKTHOW JESTEIbHOCTH B
o0xacTu PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY ITOMCKY METOJIOB
peuieHuss 3agad  (U3MYECKOTO COAEpXkaHMs, IPUMEHEHUIO PAa3IMYHBIX METO0B
MTO3HAHHS;

BJIAJAETh BHUAAMH  JIEATEIBHOCTH MO TOJYYEHUIO HOBOIO 3HAHUA, €ro
UHTEPIIPETALINHU, IPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTyalUsX, B
TOM YHCJIE IPU CO3JaHUH YUE€OHBIX POEKTOB B 001aCTU (PU3HKH;

BBISIBJIATh IPUYMHHO-CIIECTBEHHBIE CBSA3M M aKTyaJlM3UpOBaTh 3a]1a4y, BbIIBUTATh
TUNOTE3y €€ PElIeHHs], HAXOAUTh apryMEHTHI I JOKA3aTelbCTBA CBOUX YTBEPKIACHUMH,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBaTh IOJYYEHHBIE B XOJE PEUICHUS 33Jayd pe3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH HU3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OPMYJIHpPOBATH COOCTBEHHbIE 3aJaud B  00pa3oBaTENbHOMN
NEeSATEIBbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA 10 (QU3MKE B  MPAKTHUYECKYyI0  00JIacTh
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMS U3 PA3HBIX MIPEJAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nunopmanueii:

BJIAJETh HAaBbIKAMU TMOJy4YeHUs HUHGOpPMAIMU (QPU3NYECKOTO COJEpXKaHUS U3
HMCTOYHMKOB Ppa3HbIX THUIOB, CaMOCTOSITENIbHO OCYLIECTBISATh IOWCK, aHalu3,
CUCTEMATH3ALMI0 M HWHTEPNpETalri0 HWH(OpPMAUU pa3MYHbIX BUAOB U  (QopM
[PEICTaBIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIOJIb30BaTh CPEACTBa MH(MOPMALIMOHHBIX U KOMMYHUKAlIMOHHBIX TEXHOJOTUH B
pEeLIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3ALMOHHBIX 33]1a4 C COOIMIOEHUEM
TpeOOBaHUI SPrOHOMHUKHM, TEXHUKH OE€30MACHOCTH, THTMEHBl, pPecypcocOepeXeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpKaHMsI B Pa3iMYHbIX QopmaTtax ¢ y4éTom
Ha3HAuYeHUs HWH(OpMALMKM U 1EJIeBOW ayIUTOPUH, BBIOMpas ONTUMAIbHYIO (opmy
NPEe/ICTaBIICHUS U BU3yaJln3aliu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYUIECTBJIAThH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU ESITEIIbHOCTH;

pacno3HaBaTh NPEANOCHUTKA KOHPIUKTHBIX CUTYAIMI U CMSITYaTh KOHMIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIB30BAHUEM SI3BIKOBBIX
CPEICTB;



NMOHMMAaTh ¥ UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYaIbHOM
paboTHI;

BBIOUpATh TEMATHKY M METOJbI COBMECTHBIX JACHCTBHIA C yU4ETOM OOIIMX WHTEPECOB
¥ BO3MOKHOCTEH Ka)KJOTO YIeHA KOJJICKTHBA;

MPUHUMATH 1€ COBMECTHOM NEATEILHOCTH, OPTAHN30BBIBATH U KOOPJIUHUPOBATH
JCUCTBUS 1O €€ TOCTIKEHUIO: COCTABIIATH IJIaH IEHCTBUH, paCIpeeisiTh POJIU C YIETOM
MHEHHUH Y9aCTHHUKOB, 00CYKJaTh pPE3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa M KaXJIOTO0 YYACTHHUKA KOMAaHIbI B OOIIHIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHSIM;

nmpemyiaraTh  HOBBIE  MPOEKTHI, OIEHWBATh WACH C TO3WIMA  HOBH3HHI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETHYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYAIUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKECHHE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJILHO OCYIIECTBIISATh TO3HABATEILHYIO IESITEILHOCTh B 00J1aCTH (DU3UKHU
Y aCTPOHOMUHU, BBISBIISITH TPOOJIEMBI, CTABUTH U (hOPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEUICHUS PAcYETHBIX M KAaYECTBEHHBIX 3ajad,
IUTaH  BBITIOJTHEHHSI TMPAKTHYECKOM paboThl ¢ y4€TOM HUMEIOIIUXCS  PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHU;

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

pacuupsiTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JienaTh OCO3HaHHBIN BBEIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pEILCHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBATh (POPMHUPOBAHUIO U TMPOSBICHUIO SPYAUIMU B 001acTU (DU3UKHU,
MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIaJICTh HAaBBIKAMM I[103HABATEJIbHOW pe(IEeKCUU KaK OCO3HAaHHS COBEpPIIAEMBIX
JNEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, NX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU NIl OIEHKH CHUTyallud, BBIOOpa BEPHOTO
pelieHus;

yMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELISHUS 110 UX CHUKEHHUIO;

NpUHUMATh MOTHUBBI W  apTyMEHThl JPYrUX TP aHaJu3e Pe3yJbTaTOB
NEATEIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



OpUHUMATh MOTHBBI M apryMEHThl JPYyrUX TpU  aHalu3e pe3yJIbTaToB
NEeSTEBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIHOKH.

B mnpouecce mOCTHKEHUS JUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTPaMMBbI IO
busuKe 11T YPOBHS CPEIHETO 00IIeTo 00pa3oBaHus Y 00YJaIONMUXCsl COBEPIICHCTBYETCS
AMOIIMOHAJIBHBIN MHTEIJIEKT, IPEANOaralommuii copMupoBaHHOCTD:

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE 3MOIMOHAILHOE
COCTOSIHHE, BHUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIIBHON Chephl, OBITH
YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IMOBEJIEHUE, CIIOCOOHOCTh aaNTUPOBATHCS K IMOIIMOHATBHBIM
U3MEHEHHSM U MPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIOYAIOMIEH CTPEMIICHUE K [OCTHXKEHUIO LEIU H
yCcmexy, OINTHMH3M, WHHIIMATUBHOCTh, YMEHHE JCUCTBOBATh WCXOAS W3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh TIOHMMAaTh 3SMOIMOHAIIBHOE COCTOSHUE
JIPYTUX, YIYUTBIBATh €ro MPHU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHUIO;

COI[MATIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPauMBAaTh OTHOIIEHUS C
JIPYTUMU JIIOABMU, 3a00TUTHCSI, IPOSIBISATH MHTEPEC U pa3periaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 10 kijiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

JIEMOHCTPUPOBATh HA TMPUMEpPAX poOJb U MecTo (Gu3MKu B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOM KapTUHbBl MHpPaA, B PA3BUTHM COBPEMEHHOM TEXHHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON IESATEIBHOCTH JIOIEH;

VUYUTBIBATh  TPAHUIBI ~ NPUMEHEHMS]  W3YUYCHHBIX  (PU3MUECKUX  MOJIETIeH:
MaTepualibHas TOYKa, WHEpLUHaIbHAs CUCTeMa OTcY€Ta, abCOJMIOTHO TBEpPIOE TEINO,
UJICAIbHBIN Ta3, MOJEIW CTPOCHUS Ta30B, KUIKOCTEM W TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsij] IpU PEIICHUH (PU3MUECKHUX 3a/1a4;

pacno3HaBaTh (HU3UYECKUE SBICHUS (MPOIECChI) M OOBSICHATH MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJSIPHO-KMHETUUYECKOW TEOpUM CTPOCHHS BEUIECTBA U
3JIEKTPOJAVMHAMHUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE TMPSIMOJIMHENHOE IBUKECHUE,
CBOOOJHOE TAJICHUE TEJ, JBIKCHHE MO OKPY)KHOCTH, WHEPIUS, B3aUMOJACHCTBUE Te,
muddy3usi, OpOyHOBCKOE JABUKEHUE, CTPOCHHUE KUIKOCTEH M TBEPIBIX TEJ, U3MCHEHHE
o0béMa Ten mMpu HArpeBaHWM (OXJIAXKICHHUH), TEIJIOBOEC pPaBHOBECHE, WCIApeHHUE,
KOHJICHCALIUA, IJIABJICHUE, KPUCTAJUIM3alMsl, KUIIEHUE, BIAXXHOCTh BO31yXa, INOBBILICHNE



JaBJICHUs ra3a IpPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBA3b MEX]y MapaMeTpaMu
COCTOSIHMS Fa3a B M30IIPOLIECcCcaX, JIEKTpU3alus TeJl, B3aUMOAEHCTBHE 3aps/I0B;

ONKCHIBATh MEXAHUYECKOE JIBIJKEHUE, HWCIONb3ysd (PU3MUECKUE BEIMYUHBL:
KOOpJIMHATA, IyTh, MEPEMEUIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHUJIa, UMITYJIbC
Tena, KWHETHUYECKas OJHEprusi, IMOTCHIMaIbHAs »JSHEprus, MexaHudeckas pabora,
MEXAHUYECKasi MOIIHOCTD; MPU ONUCAHUM MPABUIBHO TPAKTOBATH (DPU3MUECKUNA CMBICI
UCIOJb3YEMBIX BEJIMYMH, HMX OOO3HAYEHUS U EAMHUIBI, HAXOAUTh (OPMYJIBL,
CBSI3BIBAIOIIME JTAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

OIKCHIBaTh M3YYECHHBIC TEIUIOBHIE CBOMCTBA TENl U TEIUIOBBIC SIBICHUS, MCIIONb3YS
¢u3nyecKkue BETUYMHBI: JAaBJICHUE rasza, TEMIEpaTypa, CPeAHsAsS KHHETHYeCKas YHEPIHs
Xa0TUYECKOTO  JIBIJKEHUS  MOJIEKYJ, CpEIHEKBAJpaTU4YHAs CKOPOCTb  MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA 3HEprus, padora rasza, KO3IPQPUIMEHT MOJE3HOTO
JCUCTBUS TEIJIOBOTO JBHUTATENs, MPH OMHCAHUM MPABHIBHO TPAKTOBATh (DU3HMUECKU
CMBICTT HCTOJB3yEMbIX BEIWYMH, UX OOO3HAYCHHUS WU EIUHHIIBI, HaXOAUTH (DOpMyIIHI,
CBSI3bIBAIOIME IAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIHMUMHAM;

ONKCHIBaTh M3yUYEHHBIE HIIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AIJIEKTPUUYECKHE
ABJIEHUSL (IIPOLIECCHI), HCHOIb3Ys (PU3MUECKUE BEJIIMYMHBL: 3JIEKTPUUYECKUN 3apsf,
AIIEKTPUYECKOE TOJIe, HAMPSHKEHHOCTD MMOJISA, MOTEHIMAN, Pa3HOCTh MOTEHIIMANIOB; TPU
OMHCAaHWUU TPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICIT HCIONB3YyEeMbIX BEIHYMH, WX
0003HAUYCHUS U €IUHMIIbI; yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMUYMHY C APYTUMHU BEITUYUHAMU;

aHaAIIM3UPOBaTh (PU3MUECKUE MPOILIECCHI U SBICHUS, UCTIONB3YS (PU3NIECKUE 3aKOHBI
YW TpUHIUOBL 3akoH BcemupHoro Ttsrorenud, |, |l m Il 3axkonsr HbtoTona, 3akoH
COXPAaHEHUS MEXaHWYECKOW DHEPIHH, 3aKOH COXPAHEHUS WMITYJIbCca, TMPUHIUT
CYNEpHO3ULMU CHUJI, TPUHLUUI PABHOINpPABUS HWHEPLUAJIbHBIX CHUCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOpPUI0 CTPOEHMSI BEUIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b
CpelHEe KUHETHYECKON OHHEPruy TEIJIOBOrO JBW)KEHHUS MOJIEKYJI C aOCOJIIOTHOU
TEMIIEPaTypOil, TEPBBI 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAHEHHUS DIEKTPHUUECKOTO
3apsiga, 3akoH KylioHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBHS (TpaHUIlbl, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIMIIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCJIOBUS HMX O€30MacHOTO MCHOJIb30BaHUS B TOBCEAHEBHOM
KU3HU;

BBITMIOJIHATH SKCIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3UUECKUX SIBJICHHUM U MPOLIECCOB C
HCIIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, Mpu 3TOM (OpPMYJIUPOBATH
npoOjieMy/3aadyy W THUIIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
NPEI0KEHHOTO 000pYI0BaHMs, IPOBOIUTH OIBIT U (DOPMYIUPOBATH BHIBOIHI;



OCYILECTBIIATh IPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYMH, IIPU ITOM
BbIOMpaTh ONTUMAJIBHBIM CIIOCOO M3MEPEHMs]I U HCIOJIb30BaTh H3BECTHBIE METO/bI
OLIEHKH NOTPEIIHOCTEN U3MEPEHNUH;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (U3MYECKUMHU BEITUYMHAMU C HCIOIb30BAaHHEM
NPSIMBIX U3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh Pe3yJIbTaThl
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BUAE TaONUIl U IpadUKOB, JENaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

coOI01aTh MpaBuiia 0€30MacCHOTO TPYy1a NPU NPOBEACHUN UCCIEAOBAaHUN B paMKax
y4eOHOr0 3KCHEPUMEHTa, y4eOHO-UCCIEOBATEILCKON U MPOEKTHON JESITENTbHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemarby pacy€THhIE 3aJaud C SBHO 3a/laHHOM (M3MYECKON MOJEbI0, HCIOJB3YS
(¢uznyeckue 3aKOHbl M IPHUHIMIBI, Ha OCHOBE aHajiu3a YCJIOBMs 3a/ladd BbIOMpPATH
(U3HUECKYI0 MOJIEIIb, BBIJIETATh (PU3NYECKUE BEIUUYUHBI U (POPMYJIbl, HEOOXOAUMBIE JIS
e€ pelleHUs], MPOBOJAUTh PACYETHl M OLEHHUBATh PEATBHOCTH IMOJYYEHHOTO 3HAYEHUS
(pu3nYeCKON BETNUYHNHBI;

pemarh KayecTBEHHbIE 3aJauM: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKY pACCyXJICHHH C OIOpPOM Ha U3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue IBJICHUS;

WCIIOJI30BaTh MpPHU PEIIEHUU Y4YEeOHBIX 3aJad COBpPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMM I TIOUCKA, CTPYKTYpUPOBaHHWS, HHTEPHpPETAlUd U TNPEJCTaBICHUS
y4eOHOW U Hay4YHO-TIONYJIAPHOU MH(OpPMALIMH, TOJTYYEeHHON U3 pPa3InYHbIX HICTOYHHUKOB,
KPUTUYECKH aHAJM3UPOBATH MOIyYaeMyI0 HH(POPMALIHIO;

NPUBOJUTH TPHUMEPHI BKJIala POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO0 MHUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAaHUS MO (M3UKE B IMOBCEAHEBHOM MKXU3HU JUIS
oOecrieueHuss 0€30MAaCHOCTH TpH OOpalllEHHH C TpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JII COXPAHEHMS 3/I0pPOBbSi M COOJIIOACHHUS HOPM 3KOJOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B IpymIe ¢ BHIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIECH, MIIaHUPOBAThH
paboTy Tpymmbl, palMoOHAIbHO pacupenessiTh O00S3aHHOCTH M IUIAHUPOBATH
NEeSATEIbHOCTh B HECTAHJAAPTHBIX CUTYalUsX, aJI€KBATHO OLICHMBATh BKJIAJ KaXJAOTO U3
YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMaTpUBaeMON TPOOIEMBI.

K xonmy obydenus B 11 kjacce npenMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo (QU3UKM B (QOpMUPOBAHUU
COBPEMEHHOW Hay4YyHOM KapTUHbBl MHpaA, B DPa3BUTUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUM, B MPAKTAUYECKOM JEATEIBHOCTH JIFOJEH, LEIOCTHOCTh W E€IUHCTBO
($u3nYeCcKOi KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHEHHUS M3YyYEHHBIX (DU3UYECKUX MOJENeil: TOYeUHbIN
ANEKTPUUECKUH 3apsjl, Tyd CBETa, TOUCYHBIM MCTOUHUK CBETa, AJiepHAsi MOJEIb aToMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO si/Ipa MpHY pelieHn: PU3NIecKuxX 3a/1ay;

pacrio3HaBaTh (pu3nueckue SBICHHUS (MPOLECChl) M OOBSACHIATH MX Ha OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAaHTOBOW (DM3HWKHU: SJIEKTPUYECKAs IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JIEKTPOMArHUTHAsT UHIAYKIUS, JEHCTBUE MArHUTHOTO TMOJIsI HA TIPOBOJHUK C
TOKOM U JIBUKYIIHUICS 3apsijl, 3JEKTPOMAarHUTHBIE KOJIEOAHUSI U BOJHBI, IPSMOJIUHEUHOE
pacmpocTpaHEHUE CBETa, OTpPaKEHHUE, MpejoMIIeHHe, WHTepdhepeHIus, audpaxius u
MoJISIpU3aIisl CBETa, AWCIepcus cBera, (orodnekrpudeckuii ddpdexr (dhotodrddexr),
CBETOBOE JaBJICHHWE, BO3HHKHOBEHHE JIMHEWYATOrO0 CIEKTpa aromMa BOJOPOJa,
€CTECTBEHHAs U HCKYCCTBEHHAsl PaJUOAKTUBHOCTB;

OMHUCHIBATh HU3YYEHHBIC CBOMCTBA BEIIECTBA (DJIECKTPUUECKHUE, MAarHUTHEIE,
ONTHUYECKHUE, DIECKTPUUECKYIO MPOBOJUMOCTb PA3JIMUHBIX CPENl) U DJIEKTPOMATHUTHBIC
ABJICHUSI (TIPOIIECCHI), UCIOJIb3YS (PU3UUYECKHE BEJIMUYMHBIL: DJIEKTPUUECKHUM 3apsij, cuia
TOKa, DJICKTPUYECKOE HANpPSIKEHUE, DJIEKTPUYECKOE COINPOTUBICHHUE, PA3HOCTH
MOTEHIINAJIOB, JIEKTPOJIBIKYIIAs CUjia, paboTa TOKa, MHIYKIUS MATHUTHOTO TOJIs, CHJIa
Awmnepa, cuna JlopeHIla, WHIYKTUBHOCTb KAaTYIIKH, SHEPrUsl JJIEKTPUUYECKOTO W
MarHUuTHOTO TOJIEH, IEPUO M YacToTa KojeOaHuW B KoJeOaTeILHOM KOHTYpE, 3apsi U
CUja TOKa B TIPOIIECCE TAPMOHUYECKUX OAJIEKTPOMATHUTHBIX KoOJieOaHU, (POKYyCHOE
pacCTOsiHME M ONTUYECKas CUJla JIMH3bL, IPU ONHCAHUU TMPABUIBHO TPaKTOBATh
(U3UYECKHUI CMBICT UCTOJb3yeMbIX BEIUYUH, UX O003HAUYCHUS U €IUHUIIbI, YKA3bIBATh
(dbopMyJibl, CBA3BIBAIONINE JAaHHYIO (DU3UUECKYIO BEJIMUMHY C APYTUMU BEIUYUHAMU;

OMUCHIBATh U3YUYEHHBIC KBAHTOBBIE SIBICHUSI W TPOIIECCHI, UCTIONB3Ys (HU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTA CBETA, SHEPIUS
U UMITYJIbC (POTOHA, TIEPUO]I MTOTypaciaaa, SHEPTusl CBSI3U aTOMHBIX 1P, MPU OMMCAHUN
MPaBUJIBHO TPAKTOBATh (DU3UUYECKUI CMBICIT UCTOJIb3yEMbIX BEIUYUH, UX 0003HAUCHUS U
€UMHULIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYHMHY C
JIPYTUMU BETMYMHAMH, BBIYUCIIATH 3HaYeHUE (DU3HUUECKON BEIMYUHBI,

aHATM3UPOBATh (HPU3UIECKUE MPOIIECCHI U SABJICHUSI, UCTIONB3YS (PU3UIECKUE 3aKOHBI
Y NpUHLUNBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO M MapalieIbHOrO COCIMHEHUS
IPOBOJHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMArHUTHOM WHAYKIWHU, 3aKOH
NPSIMOJIMHEHHOTO  PAacCIpOCTPAHEHUSI CBETa, 3aKOHBI OTPAKEHHMS CBETA, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITEeWHA i GoTodddeKTa, 3aKOH COXPaHCHUS
SHEPIruM, 3aKOH COXPAHEHHS] HUMIYJbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsija,
3aKOH COXpaHEHHUs MacCOBOT'0 YUCIIa, MOCTyNaThl bopa, 3aKOH paJuoakTUBHOIO pacnaja,
Opy 3TOM pa3MyaTh CJIOBECHYIO (QOpPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U yCIIOBUA (TpaHUILIbl, 007aCTH) IPUMEHUMOCTH;



ONpENENATh HaMpaBiIeHUE BEKTOpa WMHIAYKIMHW MArHUTHOTO MOJS MPOBOJHHUKA C
TOKOM, CHJIbI Amniepa u cuiibl JlopeHa;

CTPOUTh W ONHUCHIBaTh M300pa’K€HUE, CO3/]aBAEMOE IIJIOCKUM 3€pKaJioM, TOHKOM
JIMH30M;

BBITIOJTHATH KCIIEPUMEHTHI 110 UCCIEAOBAHNIO (DH3NIECKUX SBICHUN W MPOIIECCOB C
UCIOJIb30BAaHUEM TIPSAMBIX U KOCBEHHBIX HW3MEpPEHUU: mpu 3ToM (HOPMYITUPOBATH
npobiemy/3afady M THUNOTE3y Y4eOHOro OHKCIEPUMEHTa, cOoOupaTh YCTAaHOBKY U3
MIPEIOKEHHOTO 000PYI0BaHMUS, POBOAUTH ONBIT U (DOPMYITUPOBATH BHIBOIHI;

OCYIIECTBIIATh NMPSMBIE W KOCBEHHBIC M3MEPEHUS (PU3UUYECKUX BEIMYUH, TIPH ITOM
BBIOMPATh ONTUMAIBHBIM CHOCOO W3MEPEHUS W WCIOJIh30BaTh W3BECTHHIE METOJIBI
OILICHKHU MOTPEIIHOCTEN N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIMYMH C MCIOJB30BAHUEM MPAMbBIX
W3MEPCHHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJTYYCHHOW 3aBUCHUMOCTH (DM3WYCCKUX BEIMYWH B BHJIC TAONWI] M TpadUKOB, IEIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BAHMUS;

coOJTI0/1aTh MpaBuiia 0€30MaCHOTO TPy/Ia MPU MPOBECHUN UCCIIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIILCKON U TMPOEKTHON JEATEIBLHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIHHBIX YCTPOHCTB U JIa00opaTOPHOTO 000PYAOBAHNS;

pemars pacuy€THhIC 3a7a4d C SBHO 3aJaHHOW (PU3NYECKOW MOJIENbI0, MUCTIOIB3YS
¢u3nueckrue 3aKOHbI W TIPUHIUIIBI, HA OCHOBE aHajiu3a YCJIOBUS 3a/Jaud BbIOMpATH
(bu3HUeCcKy0 MOJICIb, BBIIETATh (PU3NUECKUE BETUYUHBI U (POPMYIIbI, HEOOXOUMBIE IS
e€ pelmeHus, MPOBOANTHh PACUEThl M OICHHWBATh PEATLHOCTH IMOJYYCHHOTO 3HAUYCHUS
(br3UYECKON BEIIMUUHBIL;

permarh Ka4deCTBEHHBIC 3aJadyd: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO
[IEMOYKY PACCYXKJIEHUW C OMOpON Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3uYeCcKre IBICHUS,

WCITOJIB30BaTh TIPH PEIICHWH YYEeOHBIX 3a7ad COBpPEMEHHBIE WH(GOPMAIIMOHHBIE
TEXHOJIOTUA JUIS TIOMCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIMH W TPEIACTABICHUS
y4eOHOM W Hay4YHO-TIOMYJISIPHON WHGOpMAIINK, TTOTYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB,
KPUTUYECKH aHATTM3UPOBATH MOIyIaeMyr0 HHGOPMAIIHIO;

OOBSCHATH TPUHIUIBI JCUCTBUS MAalIWH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasnuyaTh YCIOBHUS UX 0€30MMaCHOTO UCIIOh30BAaHUS B IIOBCETHCBHON KU3HH,

MPUBOJNTh TPUMEPHI BKJIaJia POCCUHUCKHX M 3apyOCKHBIX YYEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOT U,

UCITOJIB30BaTh TEOPETHUCCKUE 3HAHWS 10 (DU3WKE B IMOBCECIHCBHOW JKHU3HHU IS
oOecrieueHuss O€30MACHOCTH TNpU  OOpalllEHUH C TNpudopaMu U TEXHUYECKUMU
yCTPOMCTBAMH, TSI COXPAaHEHHUS 3I0POBbS M COOJIIOJICHUS HOPM SKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeaE;



paboTarh B IpyIIie ¢ BHINOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH, TUIAHUPOBATH
paboTy Trpymmbl, palMOHAJIBLHO  pacHpenesiTb O0S3aHHOCTH U IUJIAHUPOBATh
NEeSATEIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJIEKBATHO OIICHMBATh BKJIAJ KaXJAOTO U3
YYACTHUKOB I'PYIIIBI B pEUIEHUE pACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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 pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmmorexa [TOK

e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOIIMHEWHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MTPSIMOIMHEUHOE bubnuoreka [IOK

5 1
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cymnepro3uiuu cuwi. Bropou 3akon bubmmorexa [IOK
yHep t ' P y https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuaibHOU TOYKU
Tperuu 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cin OTI/IBJIequ:I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [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

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHOU MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

[TorennmansHble ¥ HENOTEHIIMATIbHbIC
cuitbl. CBsA3b paboThI
HETIOTEHIMAIBHBIX CHJI C U3MCHEHHEM
MEXaHUYECKOW YHEPTUH CHCTEMBI TEll.
3aKOH COXpaHEHUs1 MEXaHUUECKOW
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMUYECKOU CUCTEMBI U
30 crocoObI e€ m3MeHeHus1. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Brawt Teruionepesain https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTD BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



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

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubamorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOHCTB KpHUCTAIIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edso0.ru/ff0c6820
45 DneKkTpu3zanus Tei. INEKTPUIECKUn bubnmuotexa [JOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3anmoneuncTBue 3aps10B. 3aKOH
47 Kynona. ToueuHBIN dIIEKTPUUECKUU bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>k€HHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJen. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmorexa [TOK
) AT, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOMHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubnmorexa [IOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoeMkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOIO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLTHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne 3/1C nctounnka ToKa u
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTpOHHAs MPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD
COINPOTHBIIEHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUH TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
pUMecHas MpoBOAUMOCTh. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
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

DNEKTPUYECKUH TOK B PaCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DIIEKTPUUECKUH TOK B Ta3ax.

63 CamocTosTeTbHBIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
o reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c88be
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue il:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

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

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Koneb6arenpabid koHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbId Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
MIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOU
KU3HU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 CBOMCTBA U cKopocTh. [lIkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P ora. 1oeTb https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbin bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIacCUYeCKOW MexaHukH. [locTynarsl bubnnorexa [JOK
CIIELIMAIBHOU TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorera L
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprus ¥ UMIYJIbC PENSITUBACTCKON Bu6 OK
38 gacTullbl. CBS3b MaCChI C YHEPTHEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BH“HmTeI(/llea .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
. ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMHuueckoe JCUCTBUE bubmorexa HOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bbmmorexa [TOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOHCTBa YacTull. BoJIHEI
- bubnuotexa [JOK
49 ne bpouns. Kopnyckynsipro-

BOJIHOBOU AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CaorictBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpBITHE IPOTOHA U HEHUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIM U TO3UTPOHHBIW OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
Snepusbie peakuu. A nepHbIn
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIEKTHI SIACPHOU
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pErUCTpalyy JIEMEHTAPHBIX YaCTHLI.
Kpyrastii cton «@yHaMeHTalIbHbIE
B3auMoJeUCTBUS. EquHCTBO
(bu3nuecKOr KapTUHBI MUpa»

Bun 3s€3nnoro Heba. Co3sesnus,
SIpKHE 3BE3/bl, TUIAHETHI, UX BUUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Hcrounuk sHeprun CosHLA U 3BE3]T

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOU
IIOCJIeI0BAaTEIbHOCTH. BHyTpeHHEee
ctpoeHue 38€31. CoBpeMEeHHbIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBositonu CoJHIa U 3BE3]

Muneunbid [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YepHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

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

e du3uka. 10 kiacc: yued. s o0mmeoOpa3oBaT. OpraHu3aluii: 6a30BbIN U
yrayoseH. yposuu/ I'.51. Mskumes, b.b. byxosues, H.H. Corckuii; moa pen.
H.A. ITapdenTreBoii. -8-e uza. — M.: [Ipocsemienue, 2021.

e du3uka. 11kmacc: yueb. s oOmieoOpa3oBat. opraHu3anuii: 0a30BbIN U
yray6nen. yposuw/ I'.5l. Mskumes, b.b. Byxosnes, H.H. Cotckuit; mox pen.
H.A. ITapdentreBoii. -10-e u3a. — M.: [Ipocsemienue, 2021.

e Ou3uka. 3agaynuk. 10 — 11 kxi1.: yueOHoe mocooue/ A.Il. PeiMkeBuy. —
21-e u3z., crepeorurl., - M.: JIpoda, 2017.

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

eDusuka. 10 knacc. Meroguueckoe nocooue k yueOHuky ['.51. Msikuiesa,
A.3. CuHsKOBa,;

ePabouas mporpamma no ¢usuke. 10 kmacc/ Coct. H.C. lllnbik. — M.:
BAKO, 2018.;

eDusuka. Iloypounbie pazpabotku. 10 kimacc: mocobue s
obmeobpasoBar. opranuzanmii / 0. A. CaypoB. — 3-¢ u3., mepepad. — M. :
[Ipocsemienne, 2015;

edusuka. 11 knacc. Merogudeckoe nmocodue k yueOHuky I'.51. Mskuiena,
A.3. CuHsKOBa;

ePabouas mporpamma mno ¢usuke. 11 xmacc/ Coctr. H.C. lllnbik. — M.:
BAKO, 2018.;

eDusuka. Iloypounble pa3paborku. 11 kjmacc : mocobue s
obmeobpasosar. opranuzanuii / 0. A. CaypoB. — 3-¢ u3., nmepepad. — M. :
[Ipocsemenue, 2015.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

e https://resh.edu..ru/ ;

e https://lecta.ru/ucheniku;

e https://www.yaklass.ru/.
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