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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHMM K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHO mporpaMmsl, npeacraBieHHbIx B PI'OC
COO, a Takxe ¢ yu€rom (QeaepanbHOM paboueil mporpaMMbl BOCIUTAHUS U
KOHLEMUMU NpenojaBanus yueoHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opranuzanusax  Poccuiickori ~— @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpamMMbl O (U3MKE HAIpaBiIeHO Ha (POPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBl Mupa oOyuaromuxcs 10-11 kmaccoB mpu
oOyuenun uX (usuke Ha ©0a30BOM ypOBHE HA OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusasm PI'OC COO Kk miIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM Pe3yiibTaTaM OOYYEHHUs, a TAKKE YUUTHIBAET HEOOXOAMMOCTD
peanu3anuu  MEXIPEIMETHBIX CBs3el (U3MKHM C EeCTECTBEHHO-HAyYHBIMU
yu4eOHBIMM TIpeIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
¢u3MKU Ha YpOBHE CpelHEro odiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YIIbTAThHI
OCBOCHHS Kypca (U3MKH: JIMYHOCTHBIE, METalpelIMEeTHbIe, MpeJMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAaHUPYEMbIC pe3yJbTaThl OCBOCHHS Kypca ¢GU3HKKM Ha 0a30BOM

ypOBHE, B TOM YHMCJIE MPEIMETHBIE Pe3yIbTaThI 10 ToJaM 00y4eHHUS;

e cozepxanue yueOHoro npeamera «duszmkay mo rogam oOyueHuUs.

dusrka Kak Hayka o HamOoyiee OOIMMX 3aKOHAX MPUPOABI, BHICTyMAas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUH 00 okpyxkatomeM wupe. IlkonbHbIH Kypc O(u3ukum —
CUCTEMOOOPa3yIoIUi Uil  €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (U3MUECKHe 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SBIICHUH,
M3ydaeMbIX XUMHEH, Owmoisorueit, usnueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHHMH OIpeaesnseT
XapakTep M pPa3BUTHE Pa3HOOOPa3HBIX TEXHOJNOTUH B cdepe IHEPreTUKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHs HOBBIX MAaTE€PUAJIOB C 3a/JaHHBIMU
cBoiicTBAaMU ® JApyrux. W3yuenume (U3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B



dbopMupoBaHUE YMEHUN NPUMEHSATH HAy4YHBIM METOJ TO3HAHWUS TpU
BBITIOJITHEHUU UMM YYEOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca (usuku s YpOBHS CPEIHEro OOIIero oOpa3oBaHUS
MOJIOKEH Psa UACH, KOTOpPhle MOXXHO paccMaTpuBaTh KaK MPUHIUIBLI €ro
MOCTPOECHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuan U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAECT
KaK BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW maTepuan Kypca (U3HKU
o0beMHEH BOKPYr (Qu3MUecKux Teopuil. Beaymmm B Kypce SBISIETCS
dbopMupoBaHue NMPECTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U
noJe.

Hoesa cymanumapuzayuu. EE peanuszanus mpearoyiaraeT MCIOJIb30BaHUE
I'YMaHUTapHOTO MOTEHIIHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U AKOJOTHUYECCKUMHU MPOOTIEMaMH.

Hoess npuknaownoii uanpasnrennocmu. Kypc GU3UMKU Tpeamnoiaraet
3HAKOMCTBO C UIIMPOKMM KPYIrOM TEXHHYECKUX M  TEXHOJOTHYECKUX
NPUJIOKEHU I U3yUYEeHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peannsyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
cCollepKaHMsl, TMOCBAMIEHHBIX SKOJOTUYECKUM TMpo0iemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJIOTHM, a TaKKe OOCYKIEHUs
npoOsieM  palMoHaJbHOTO  MPUPOJOMONB30BAaHUS U DKOJOTHYECKOU
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus SIBISIIOTCS Pu3nyeckue Teopuu (GopMUpPOBAHUE TIPEICTABICHHUNA O
CTPYKTYpe TOCTpOeHUs (PU3ndecKoil Teopu, poiu GyHIaMEHTAIbHBIX 3aKOHOB
U TPUHLUIIOB B COBPEMEHHBIX TMPEACTABICHUIX O NPUPOJE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUM, [JII ONUCAHMUSI ECTECTBEHHO-HAYYHBIX SIBICHHI U
MPOIIECCOB).

CHCTeMHO-/ICSITEIPHOCTHRIM TONX0M B Kypce (U3UKH peaTu3yeTcs
MpexAe BCEro 3a CU€T OpraHu3alu HKCIEPUMEHTANIbHON AesTEIbHOCTH
oOyuarommxcs. st 6a30Boro ypoBHS Kypca (M3MKH — 3TO HCIOJIB30BAHHE
CUCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U J1aDOPATOPHBIX
paboT, KoTopbie B TMporpamme 1o (u3nke OO0BEIMHEHbI B OOIIMI CIHCOK
YUYEHUYECKUX TMPAKTUYECKUX paboT. BbijeneHue B yKa3aHHOM [EpEyYHE



71a00paTOPHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJIA U OLIEHKH, OCYILECTBIIACTCS
y4acTHHUKaMu  00Opa3oBaTeIbHOrO Mpolecca MUCXOoAs M3  OCOOEHHOCTEH
IUIAaHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. Ilpu 3ToM oOecneunBaercs
OBIIAZICHHE OOYYAIOUIMMUCS yYMEHHUSIMH TPOBOJIUTH KOCBEHHBIE HW3MEpEHHUS,
WCCIICIOBAHMS 3aBUCUMOCTEH (DPM3MUECKUX BEIMYMH U TIOCTAHOBKY OIIBITOB IO
MPOBEPKE MPENIOKECHHBIX THITOTES.

Bonbpmioe BHMMaHWE yaemsieTCs PEIICHUI0 PAacu€THBIX M KaueCTBEHHBIX
3agad. [Ipu >TOM 715 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 33]]a4H C SIBHO
3aJJaHHOW (M3MYECKOW MOJENBIO, TO3BOJSIONINE MPUMEHITh HW3YYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaK U MHTErpUpYS
3HaHWS W3 pa3HBIX pasfenoB. J[Is KadecTBEHHBIX 3a/ad TMPUOPUTETOM
SBIISIOTCS 33/1aHUsl Ha OOBSICHEHHWE TMPOTEKaHWs (PU3UYECKUX SBICHUU U
IPOLIECCOB B OKPY’KAIOIIEH >KU3HHU, TpeOyromue Bbibopa (usmdyeckoil Moaenu
IUISL CUTYaIluu TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmarepuanbHO-
TEXHHUYECKOMY oOecreueHnto y4eOHOro rmpoiiecca 0a3oBbI ypOBEHb Kypca
¢u3MKM Ha YpOBHE CpeaHero oOIero oO0pa3oBaHUs JIOJDKEH H3y4daThbCs B
YCIIOBUAX MPEIMETHOTO KabuHeTa (PU3UKU WM B YCIOBUSAX UHTETPUPOBAHHOIO
KaOWHEeTa TPEeIMETOB €CTeCTBEHHO-HAy4yHOro uukia. B kabunere Qu3uku
JOJKHO OBITh HEOOXOaUMOE JlabopaTopHOE O0OpYIOBaHWE MJI BBITOJHEHUS
yKa3aHHBIX B IMporpamMMme Mo (pu3MKe yYEeHHYECKHUX MPaKTUYeCKUX padboT u
JEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHcTpanmoHHoe o0opyaoBaHHe (GOpMHUPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHHUMAIBHOM OCTATOYHOCTH W OOECIEeYUBAET TOCTAHOBKY
NEPEUMCICHHBIX B MporpamMme Mo (U3UKE KIIOYEBBIX JAEMOHCTpAIUN s
UCCIIEIOBAHMUS HM3y4YyaeMbIX SIBJICHUM W MPOLECCOB, OSMIUPHUUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpymOBaHHME [JIsi YYEHWYECKUX TMPAKTUYECKUX padoT
GopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydamomuxcs. TeMmaTuyeckue KOMILIEKTHI
1ab0paTopHOro OO0OpPYNOBaHUS JOJKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPHUTEIBHBIX CHCTEM B BUJE IIU(PPOBBIX 1a00paTOpHil.

OCHOBHBIMH TIETISIMHA U3yYeHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS:



dbopMHUpOBaHUE HMHTEpPECAa W CTPEMIICHHUS OOYYAIONIMXCS K HAyIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIICKTYAIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHHMA O HAYYHOM METOJe TIO3HAHUS |
(GbopMHpOBaHUE HCCIICIOBATEILCKOTO OTHONIICHHS K OKPY>KAIOIIHM
SIBJICHUSM

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbraTa WU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTAITbHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE YMEHHH OOBSACHATH SBJICHHS C HCIOJb30BAHHEM
(GU3HUECKUX 3HAHUHN M HAYIHBIX JOKA3aTEIbCTB;

(dbopMHUpOBaHUE TIPEICTABICHUN O POJIU (U3UKU IS PA3BUTHS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

I[OCTI/I)KGHI/IC ITUX LICJICH oOecrieynBaeTCs PCHICHUCM CIICAYIOIIUX 3a/1daY B

npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeHEro o01iero 0opa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUM 00  oO0mmx  (QU3HYECKHUX
3aKOHOMEPHOCTSX,  3aKOHaX, TEOpHUsAX, BKIOYas  MEXaHHUKY,
MOJIEKYJISIpHYIO (PU3UKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIEMEHTHI acTPODU3UKH;

dbopMHUpoBaHUE YMEHUN NPUMEHSITh TEOPETUYECKHE 3HAHUS IS
0oOBsICHEHHUS (PU3UYECKUX SBICHUW B TMPUPOAE M s NPUHSATHS
NPaKTUYECKUX PEIICHHUI B TOBCEIHEBHOW KU3HH;

OCBOCHHE CIOCOOOB pEIICHHs PAa3IMYHBIX 3a/Jad C SBHO 3aJlaHHOMN
duznueckor MoOJEeNblo, 3aJad, MOAPa3yMEBAIOUIUX CaAMOCTOSATEIHHOE
co3/laHue (PU3MIECKON MOJICIH, aJICKBATHOU YCIIOBUSM 3a]1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB W MPUHIIMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M  TEXHOJOTMYECKUX IIPOLECCOB, UX BIHSIHUS Ha
OKPYXKaKLIYIO CPENy;

OBJIQJICHUE METOJIAMHU CAMOCTOATENBHOTO IUIAHUPOBAHUS U IIPOBEICHUS
(du3HUECKUX SKCIIEPUMEHTOB, aHAJIM3a U MHTEpIpeTaluu nHpopmaiuu,
ONpPEAEIECHUs] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3yJIbTaTa;

co3JaHue YCIOBUU TS pa3BUTHA YMEHHI IIPOEKTHO-
MCCIIEIOBATENBCKOM, TBOPUYECKOMN AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BBIA YpOBEHb) Ha YPOBHE CPEIIHETO OOIIETO

oOpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 gacoB (2 yaca B HEJEINIO),

B 11 kimacce — 68 gacoB (2 yaca B HEACIIO).



[Ipennmaraemerii B mporpamMme 1o (U3MKE MEepevYeHb Ja0OPATOPHBIX H
MPAKTUYCCKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JelIaeT BBIOOD
MPOBEICHUS JTA0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATBHBIX
OCOOEHHOCTEH 00yUYaroIINXCsl.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METONBI MO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcnmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPUPOIBI.
DKCHEepUMEHT B (PU3HUKe.

MopenupoBanue ¢pu3HUECKUX sIBJICHUH U npolieccoB. Hay4uHblie runoTessl.
duznyeckue 3aKOHbl M TEOPUH. ['paHUIBI NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB. [IpUHIIUII COOTBETCTBUSI.

Ponb u Mmecto Gpusnku B GOPMUPOBAHUHN COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKECHHUS.
Cuctema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpEHSISI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIHMHAT.
Ciio)xeHue nepeMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOIMHEHHOE NBrkKeHue. [ 'paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M MEpEeMEIICHUs
MAaTepPUAIbHONU TOYKU OT BPEMEHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBuxeHue. JIBKeHHME MaTEpUAIIBHOM TOYKH IIO
OKPYKHOCTH C TIIOCTOSIHHOW II0 MOJYJII CKOPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m wactora obpamenusi. lleHTpocTpemurtensHoe
YCKOpPEHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSJI0B, LICMTHBIE U PEMEHHBIE NEpEeaaUH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpALUs KMHEMAaTUYECKUX
XapaKTEPUCTHUK JIBUKECHUS.



[IpeoOpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne nBukeHus: Tena, OPOILIEHHOTO MOJ[ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU 1O OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C  LEJIbI0  ONpEICICHUS
MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOIIEHUS MEXIY NYTAMH, MPONUJCHHBIMU TEIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHue nBUKEHUS 1IapUKa B BA3KOUW )KUKOCTH.

N3yuenne nBmxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NHepunanbHble CHCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uiuud cuil. BTopoll 3akoH
HproTona g1 wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona s
MaTepUaJbHbIX TOYEK.

3akoH BcemupHoOro TtaroteHus. Cuna Tsxkectu. IlepBas kocmuyeckas
CKOPOCTb.

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

Tpenune. Buabl Tpenus (ImOkos, CKOJbXEHHUs, KadeHwus). Cuiia TpeHHs.
Cyxoe tpenue. Cumna TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosi. Kosd umment
TpeHusi. Cuia CONpOTUBIICHUS TIPU ABUKEHUU TeJa B )KUJIKOCTH HIIH rase.

[TocTynarensHOE M BpamaTeabHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpauleHus. [lneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpONMCTBA M IPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JBH>)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIHUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.



Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT JieopMaIinu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U TTAJICHUM.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

UccnenoBanue yclioBUH paBHOBECUS TBEPAOTO Tela, HUMEIOIIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coOXpaHeHUusn 6 MexaHuke

Nmnynsc marepualibHONM TOUYKHM (Teya), CUCTEMBl MATEPUAIBHBIX TOYEK.
NMnynbC cWiibl U U3MEHEHUE UMITYJIbCa Teja. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTtriBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi matepuaibHOM TOuku. Teopema 00 H3MEHEHUU
KHUHETUYECKON YHEPTHH.

[ToTeHunanbHas SHEPTHUS. [ToTeHuunanpHas SHEPrus YIpPYro
nehopMHUpOBaHHON mpykuHbL. [loTeHIManbHas SHEprus Tena BOJMU3U
MOBEPXHOCTH 3E€MJIU.

[loTeHnuanbpHple W HEMOTEHIWaNbHbie  cuUibl. CBs3b  pabOTHI
HEMOTEHIUAJIbHBIX CHUJI C U3MEHEHUEM MEXAaHUYECKON 3HEPruu CHCTEMBI TElL.
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTHUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckue yCTpOMCTBA U NMPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOMED,
MPYKUHHBIA UCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon MOTEHIIMATBEHOM YHEPTUN B KHHETHUECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenne abCOIIOTHO HEYNPYroro yAapa ¢ MOMOIIbIO JBYX OJAMHAKOBBIX
HUTSIHBIX MasATHUKOB.

UccnenoBanue cBsizn pabOThl CUJIBI C U3MEHEHHEM MEXaHMYECKOUH
SHEPIrUH TeJIa Ha NTPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.



Paszpnen 3. MouiekyisipHasi pU3HKAa M TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOXKEHHUS MOJICKYJISIPHO-KUHETUUECKOW TEOpHUU U HUX
ombITHOE oOOocHOBaHuEe. bpoyHoBckoe nBwxkeHue. [uddysus. Xapakrep
JIBUKCHUS W B3aUMOJICMCTBUS YACTHUI[ BelIeCTBAa. MOJENIN CTPOEHHUS Ta30B,
KUJKOCTEH M TBEPJIBIX TE U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX
mozaened. Macca u pazmepsl Mmoisiekyn. KomuuectBo BemiectBa. IlocTosiHHas
ABoranpo.

TemmoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. Illkana
temnepatryp Llenbcus.

Mogens wuaeanbHoro ra3a. (OCHOBHOE YypaBHEHME MOJEKYJISIPHO-
KMHETHYECKON TEOpUHU HJICAIBHOrO Ta3za. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeHe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHHUs vacTull rasza. Illkanma
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3omnpoliiecchl B Ha€aabHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe TMpeiCTaBICHHE  H30IPOIIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OnbIThI, MOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUN.

OmnbiTel 10 1 Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mopnaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mojenb, WILTFOCTPUPYIOLIAs IPUPOAY JABICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIONIME YPAaBHEHHE COCTOSIHUSI HWJEaJbHOIO rasa,
M30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHONW KOMHATE HA OCHOBE M3MEpPEHUI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHMOCTM  MEXKAY  MAapaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Ta3a.



Tema 2. Ocnosvl mepmoouHamuKku

TepMoauHamuyeckas cUCTEMA. BryTtpenHsa SHEPIUs
TEPMOJIMHAMHUYECKOW CHUCTEMBI M crnocoObl €€ wu3MeHeHus. KomnuecTBo
TEIUVIOTHl W paboTa. BHYTpeHHsAs »HEprus OJHOATOMHOIO HACAIIHOTO rasa.
Bunsl Temonepenaum: TEIIONPOBOIHOCTD, KOHBEKIUS, U3yUYEHUE. Y IeIbHas
TEIJIOEMKOCTh BelecTBa. KomuecTBo TEIUIOThI pH TEIUIONEpEaaye.

[lonsitue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue nepBoro 3aKkoHa TEPMOJMHAMHUKHU K u3omnpoueccam. ['paduueckas
UHTepIpeTanus padoThl rasa.

Bropoii 3akon Tepmogunamuki. HeoOpatumMocTh MpoIIeCCOB B IPUPO/IL.

TenmoBble  MamuHbl.  [IpyHUIMNBI  AEHCTBUS  TEIUIOBBIX  MAIIHWH.
[IpeoGpa3oBanus sHEpPrud B TEIUIOBBIX MamuHax. Kosa¢uuueHT mosie3Horo
nevictBus TeruioBod mamuHbl. [lukn KapHo u ero xosd@uiiueHT mosie3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETNIOAHEPTETUKH.

TexHuueckue yCTpPOMCTBA U NPAKTUUYECKOE TPUMEHEHHUE: JBUTATElb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Ilemoncmpayuu

N3meneHne BHYTpEHHEHW 3HEPruu Tella MPU COBEPIICHUH PaOOThI: BHUIET
npoOKu W3 OyTBHUIKM TMOJ JIEWCTBUEM CXKAaTOTO BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUIE0AEMOHCTPAIIHS).

N3meHeHne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Teda  IpHU
TEIIonepeaaye.

OnpiT Mo aanabaTHOMY pACHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenn mapoBod TypOWHBI, JBUTaTedsl BHYTPEHHErO CrOpaHWs,
PEaKTUBHOTO JIBUTaTE.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenpbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Pazogvie nepexoovl

[TapoobOpazoBanue u konnencanus. Mcnapenne u kumnenne. AOGCOTIOTHAS
Y OTHOCUTEJBHAS BJIAXXHOCThb BO3Ayxa. HacelmeHHblld nap. YaenbHas TEIioTa
napooOpa3oBaHus. 3aBHCHMOCTh TEMIIEPATypPhl KUTICHUS OT JTaBJICHHUS.

Teépmoe teno. Kpucrammumyeckne u amopdHbie Tenma. AHHM30TPOMHS
cBOMCTB KpuctaymioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u KpucTamu3auus. Y aesibHas TeroTa riaBieHus. CyonuManus.

VYpaBHeHHE TEMIOBOIO OagaHca.



TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU MOTYyUYEHUSI COBPEMEHHBIX MaTEPUAJIOB,
B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenuve npu nmoHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenne HarpeBaHus U MJIaBJIeHUs] KPUCTAUTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTaJlIOB.

Vyenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3Mepenmne 0THOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auus Tel. JNEKTpUYECKUd 3apsia. JlBa BHAA SIIEKTPUUECKUX
3apsoB. [IpoBOJHMKM, TUAJICKTPUKU U TOJYIPOBOJHUKU. 3aKOH COXpPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3aumoperictue 3apsinoB. 3akoH Kynona. ToyeyHbIN 3JI€KTpUUECKUI
3apsa. Dnexkrpuyeckoe noje. Hanpssk€HHOCTB anekTpuyeckoro nosst. [TpuHnun
CyNeprno3uuu ANEKTPUUYECKUX noJiei. JInnun HaIpPSKEHHOCTH
AIEKTPUUYECKOTO TIOJIA.

Pabora cun omektpocrarnueckoro moiysg. [lorennman.  PasHocTh
noTeHIUAaN0B. [IpOBOIHMKA W JUANEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

DNEeKTPOEMKOCT. Konaencarop. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsiKEHHOTO KOHIEHCATOopa.

TexHnueckue yCTpOMCTBA W NPAKTUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUUECKas 3alllUTa, 3a3€MJIEHUE JIIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anliapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJNIeKTpOCTaTHYECKAs 3alIlluTa.

JI3IEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.



3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUSA MEXKAY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomel

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

ONEKTPUYECKUA TOK. YCJIOBUS CYLIECTBOBAHUSA DJJIEKTPUYECKOIO TOKa.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTka LEnu.

DIEKTPUYECKOE CONPOTHUBJIEHUE. YEIBbHOE CONPOTHUBIICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEILIAHHOE COEIMHEHNE MPOBOJHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoynsi—Jlenna. MoiHOCTb
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUJIa U BHYTPEHHEE COIPOTHBIECHUE UCTOYHMKA TOKA.
3akon Oma s moNHOM (3aMKHYTOM) dJekTpuueckoid 1menu. Koporkoe
3aMbIKaHHE.

ONEeKTpOHHAsT  MPOBOJWMOCTh  TBEPIABIX  METAJUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexojia. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKMA TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DJIeKTpUUYECKUM TOK B razax. CaMOCTOSATENbHBI U HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIepMerp,
BOJIBTMETP, PEOCTAT, MCTOUYHHKUA TOKa, 3JIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIEKTPOOCBETUTENbHBIE TPHOOPHI, TEPMOMETP COMPOTUBICHUS, BaKYyMHBIH
IMOJ, TEPMUCTOPBl U  (POTOPE3UCTOPBI,  MOJIYNPOBOAHUKOBBIA MO,
rajibBaHUKa.

Jlemoncmpayuu

N3Mmepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS [TUIUHIAPUUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTOIIAH MONIEPEYHOr0 CEYEHHS U MaTepHUala.

CmemanHOE COeIMHEHNE TPOBOIHUKOB.



[IpsmMoe wu3MepeHHe HIEKTPOABMKYILEH cHilbl. KopoTkoe 3aMbIkaHuE
raJbBaHUYECKOT0O MJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTB COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSASI IPOBOJUMOCTB IHOJIA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOro COEINHEHUS PE3UCTOPOB.

N3mepenue 351eKTpOIBUXKYIIENH CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue anexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30B0oro ypoBHs B 10 Ki1acce oCymiecTBIsieTcs ¢
Y4ETOM COJIEPHKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MAaTHKH,
OMOJOTUHU, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBA3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIA (akT, TUMOTe3a, (PU3NYECKasl BEIIMYMHA, 3aKOH,
Teopusl, HaOII0AeHIE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: penieHne CHUCTEMbl ypaBHEHUW, JHUHEWHas (QyHKIIUS,
napabona, runepbona, HuX TrpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIUU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHTI'€HC, OCHOBHOE€
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIMHA HA OCU KOOPAMHAT,
CJI0’KEHUE BEKTOPOB.

buonocusn: Mexanmdeckoe IBMKEHUE B KUBOW mpuponae, auddysus,
OCMOC, TEIUIOOOMEH J>KMBBIX OpPraHU3MOB (BHIBI TEIUIONEPEAaud, TEIIOBOE
paBHOBECHUE), JIIEKTPUUYECKUE SBJICHUS B )KMUBOU IPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJEKYI,
MOJIb BEIECTBA, MOJIAPHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEll,
KUJKOCTEH U Ta30B, IEKTPUYECKUE CBOMCTBA METAJIOB, IEKTPOJIUTHYECKAS
JUCCOLALINS, TAJIbBAHUKA.

l'eoepagpua: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE IBUKEHHUM C UCTIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHMS B TEXHUKE, NMOAIIMIIHUKH, HMCIOJb30BAHHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET W JAPYTHE), JABUTaTeilb BHYTPEHHEIO
CropaHusi, napoBas TypOuHa, OBITOBOH XOJOJIWJIBHUK, KOHJIHUIIMOHED,
TEXHOJIOTMM  TOJIYYEHUS COBPEMEHHBIX MATEpPUAIIOB, B TOM  YHUCIE



HaHOMATCPpHAJIOB, )51 HAHOTCXHOJIOI'H, QJICKTPOCTATHUICCKAA 3alura,

3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
ANIEKTPOHArpeBaTelIbHble  MPUOOPBI,  DIIEKTPOOCBETUTEIbHBIE  TPHOOPHI,
rajbBaHUKa.
11 KVIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomacHuUmMHaAs UHOYKYUA

IlocTossHHBIE MarHuThl. B3anMoaeHCTBHE NOCTOSHHBIX  MarHuTOB.
MaruautHoe nosie. BekTop MarHUTHONW WHAYKIUU. [IpUHIMI Cyneprno3uiuu
MAarHUTHBIX MOJel. JIMHUM MarHUTHON MHAYKIUU. KapTuHa TuHUIT MarHUTHOU
WHJIYKIIUY TOJIs MOCTOSTHHBIX MAarHUTOB.

MarauTHoe o€ MNPOBOJHMKA € TOkoM. KapTuHa IHMHUNH HHAYKUUU
MarHMTHOTO MOJISI JJIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJBILIEBOTO
NpOBOJAHMKA, KaTymiku ¢ TokoM. OmnweiT Opcrena. B3aumogeiicTBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna JlopeHua, €€ MOIynb M HampaBiieHue. JIBWXKEHHE 3apsHKEHHOU
YJaCTHUIIbI B OJTHOPOJHOM MarHuTHOM mose. PaGota cuibl JlopeHiia.

SlBneHne H3NEKTPOMAarHUTHOM WHAYKUMH. [IOTOK BekTOpa MArHUTHOM
UHIYKIUU. OJEKTPOABIKYILAS CWla HHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe siekTpuueckoe mojie. IJIEKTPOABMKYIAS CUJa WHAYKIUU B
IIPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTh. SIBJICHME CAMOMHIYKIIMU. OJIEKTPOABMIKYIAs CHia
CaMOWHIYKIIHH.

DHEpPrusi MAarHUTHOTO MOJIS KaTYIIKK ¢ TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHu4YecKkne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, AJICKTPOJBUTATEIb, YCKOPUTEIM DSIEMEHTapPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE FIEKTPOHHOTO IMyYKa MArHUTHBIM ITOJIEM.

JIvHUY UHAYKIUA MarHUTHOTO TOJIS.



B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

ITpasuno Jlenua.

3aBUCHMOCTh  JJIEKTPOABMKYIIEH CHJIBI HMHAYKIUU OT CKOPOCTH
M3MEHEHUsI MarHUTHOT'O IIOTOKA.

SIBiIeHnEe CaMOUHAYKIIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOIO 101 KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABICHUS 2JIEKTPOMArHUTHON UHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Ko1ebanus

Konebarenvsnass cucrema. CBOOOJHBIE MEXaHWYECKHE KOJICOAHMS.
[Mapmonunyeckue konebanus. Ilepuon, yactora, aMInTyaa U ¢asza KojaeOaHMil.
[IpyxuHHBIN MAasiITHUK. MaremaTnueckum MAasITHUK. YpaBHeHUE
rapMoOHUYecKux koJsiebanuii. IlpeBpamieHue 5»HEPruu MNpU TAPMOHUYECKUX
KoJIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUsS B
UJCATBHOM KOJIEOATeTbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHWYECKUMH U
ANEKTPOMarHuTHeIMU KoJjiebanusiMu. @opmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o  3aryxarommx  KojeOaHusX.  BwIHYyXIeHHBIC
MexXaHudeckne koneOaHusi. Pe3zonHanHc. BbIHyXJI€HHBIE 3IIEKTPOMArHUTHbBIC
KoJIeOaHwms.

Ilepemennsbiii Tok. CHHYcCOWJANbHBIA MEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE M JCHCTBYIOIIEE 3HAUEHUE CUJIBI TOKa U
HaNPSIKEHUS.

Tpanchopmatop. IIpousBoxactao, rnepenaya 51 noTpebJieHne
ANEKTPUYECKOW DHEPruu. OKOJOTUYECKHUE PHUCKHM TPU  IPOU3BOJCTBE
aneKkTpodHeprun. KynbTypa HCHONB30BaHUS JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTpOINepe1ay.



Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KojiaeOaTeIbHON CHUCTEMBI (MIPY>KUHHBIMA WU
MaTeMaTU4YeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuunorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHH)
JUTSL DJICKTPOMArHUTHBIX KOJIEOaHUM.

Pe3sonanc npu mnocinenoBaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUM 3JIEKTPONEPEIaUN.

Vuenuueckuii akcnepumenm, 1abopamoprusie pabomel

HccnenoBanue 3aBUCMMOCTH MEPHOJA MalbIX KOJEOAHHWM Ipy3a Ha HUTU
OT JUIMHBI HUTU U MAacCChl Ipy3a.

HccnenoBaHne MNEpeMEHHOTO TOKAa B LENM W3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpOMaAZHUMHbBLE 80IHbL

MexaHnueckue BOJHBI, yciaoBusa pacnpoctpaHeHus. llepuon. CkopocTh
pacrpocTpaHeHusi M JJuHA BOJIHBL. llomepedHble W MPOAOJBHBIE BOJHBI.
WNuTtepdepenius u nuppakius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIIOBUS H3IYyYEHHS DSIEKTPOMArHUTHBIX
BOJH. B3anmuasa opuentranus BektopoB E, B, V B a1eKTpoOMarsuTHOM BOJIHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE, MOJISIpU3aLIUs,
mudpakuus, uarepdpepeniusa. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. [IpuMeHeHne 3J1eKTPOMArHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHnueckne yCTpOWMCTBA M IMPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi IUArHOCTUKA B TEXHUKE U MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

O6pa3oBanue U pacnpoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Koneomtomeecst Tesio Kak MICTOYHUK 3BYKA.



HaGmonenne otpa)keHus ¥ MpesioMIICHUS MEXaHUYECKUX BOJIH.
HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.
3BYKOBOM PE30HAHC.

HaGmtonenne cBs3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOH KoJieOaHuH.

HccnenoBanre  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJH:  OTPa)KCHHUE,
npesioMJIeHUe, Noaspu3anus, Audpakuus, UHTepPepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonnHENHOE pacnpOCTpaHEHHUE CBETA B
ogHOpoaHOuU cpexne. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOoHBI OTpakeHUsi cBeTa. [locTpoeHne n3o0pakeHuit
B IIJIOCKOM 3€pKaJe.

[Ipenomyienne cBeTa. 3akoHBI MPEIOMJIEHUS CBeTa. AOCOIIOTHBIN
nokasarelb npesomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbiil yro
MOJTHOTO BHYTPEHHETO OTPaKEHUSI.

JHucniepcus cBeta. ClioxHBIN cocTaB Oemnoro cBera. L[BeT.

CobOuparome M pacceuBarolue JuH3bl. ToHkas nuH3a. DOKycHOE
pacCTOsIHME M ONTHUYEeCKas cujla TOHKOW JHH3bL. [locTpoenue n3oOpaxeHuil B
coOuparouMx ¥ pacceuBalomUX JuH3ax. DopMyna TOHKOM  JIMH3BI.
YBenuueHue, 1aBaeMoe JIUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MaKCHMyMOB M MHUHHMYMOB B HHTEpP(hEpPEHIIMOHHON
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. dudpaknuonHas pemérka. YcloBHe HaOIIOICHHUS
[JIABHBIX MAaKCMMYMOB T@pU TAJ€HUU MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzauus ceera.

TexHuueckre yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIYIIa,
doToanmapar, TPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pEIIETKA, TOJIPOUS.

Jlemoncmpayuu

[IpssmonHEHOE PACIpPOCTPAHEHUE, OTPAKEHUE U NPEIOMIIEHHUE CBETA.
Onrtuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.



Monenu MUKPOCKOIa, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmonenue nudpakuum ceera.

HaGmronenue nucnepcuu ceera.

[Tony4yeHue cniekTpa ¢ MOMOIIbIO TPU3MBI.
[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.
HaGmronenue noisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
N3mepeHue nokaszaTesns NpeJoMIICHUs CTEKIIA.
HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI cIeNMAILHON TEOPUH OTHOCUTEIBHOCTH

['paHunbl  OPUMEHMMOCTH  KJIacCHUYeCKOM  MexaHuku. [locTtynaTsl
CHEIUATbHOW TEOPUU OTHOCHUTENBHOCTH: MHBAPHUAHTHOCTH MOAYJS CKOPOCTU
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTHU.  3aMEJICHHE  BpPEMEHU U
COKpAIleHUE JUIMHBI.

DOHeprusi ¥ UMITYJIbC PENIITUBUCTCKON YaCTHUIIBI.

CBs3p Macchl C DJHEprued M HMIIYJIbCOM PEISTUBUCTCKOW YaCTHILIBIL.
DHEpPrus MoKosl.

Pa3nen 7. KBanToBas pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®otonbl. Popmyna Ilmanka cBa3u sHepruu (HOTOHA C €ro 4YacTOTOH.
DHeprust 1 UMITYJIbC GOTOHA.

OtkpeiTie 1 uccienoBanue (oroddpdexra. Ombite A. I'. Cronerosa.
3akonbl dotorddexra. YpaBHenue DviHmTerHa mis dportorddexra. «KpacHas
rpanuiia» ¢potodddexra.

JlaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XHUMHYECKOE NEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTomaTunk, comHeYHas 6arapes, CBETOANOI.

Jlemoncmpayuu

dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

NccnenoBanue 3akoHOB BHelIHEr0 GoTo3ddexra.

Cseroguon.



Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa mo paccesHHUio o -4aCTHII.
[lmanerapnas moxpens aroma. [loctynatel bopa. M3mydenue u mornoiieHue
(OTOHOB TpH MEpexo/ie aroMa C OJHOIO YPOBHSI PHEPruu Ha Apyroi. Buubl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.

BonHoBeie cBoiictBa wactull. Bomnel ne bpoiina. KopmyckynspHo-
BOJTHOBOM JTyaJlv3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JyUYEHHUE.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopuens onbita Pesepdopaa.

OnpeneneHue IJIMHBI BOJHBI Ja3epa.

HaGmonenne nuHeM4aThIX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmronenue muHevaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JTOKa3bIBAIOIIUE CIIOAKHOCTh CTpoeHus sifpa. OTKphITHE
paanoakTuBHOCTH.  OmbITel  Pe3depdopna 1o  ompepelieHH0  cOCTaBa
paanoakTuBHOTO wu3nydeHusi. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue pairoakTUBHOCTH HA KMBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HelTpoHa. HykionHnas moxaens siipa I'eiizenbepra—
NBanenko. 3apsa aapa. MaccoBoe uncio siapa. M30Torsl.

Anbda-pacman. DIEKTpPOHHBIM M TO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4yeHue. 3aKOH paJuoakTUBHOTO paclajia.

DHeprusi CBsI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SnepHble peakuunu. Jlenenue u cUHTE3 AI€EP.

Anepnsiii peakrop. TepmosiaepHsiii cunaTe3. [IpoOieMbl M MEPCIICKTHUBBI
SIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIACPHOM SHEPTreTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.

dyHIaMEHTaIbHBIE B3aUMOJICHCTBUSA. EIWHCTBO (DHM3WYSCKONW KapPTHHBI
MHpA.



TexHuueckue yCTpoWcTBA M NPAKTUYECKOE MPUMEHEHHUE: JO3UMETD,
kamepa BunbcoHa, siepHbli peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIMX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTHI aCTPOHOMUHM U ACTPOPUIMKH

Ortanbel  pa3BUTUS acTpoHOMHM. [IpuknagHoe W  MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH>KEHUE.

CosnHeuHasi cucTeMa.

Connue. ConHeuHast akTUBHOCTh. McTouHuk sHeprum CojHIAa U 3BE3.
3BE3/bI, MX OCHOBHBIC XAPAKTEPUCTUKH. JlnarpaMma «CHEKTpaJIbHBIN KJlacCc —
CBETUMOCTbB». 3BE3/bI IJIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJIs 3BE3] TVIABHOUM NOCIIENOBAaTENbHOCTU. BHyTpeHHEE cTpoeHuE
3BE311. COBpEMEHHbIE MPEJICTABICHUS O MPOUCXOKACHUN U 3Boonuu CoJiHIa
1 3BE31. DTaIlbl )KU3HU 3BE3]I.

Mueunsiii [1yTe — Hama INanaktuka. [Tomoxxenue u auxenue CoJiHIA B
lNanaktuke. Tunel ramaktuk. PagmoranakTuku u KBa3apbl. UEpHBIE IbIPHI B
AIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O6ma. Pas0eranme
rajakTuk. Teopust bonpioro B3psiBa. PEIMKTOBOE M3yYEHHE.

MacmrabHas cTpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabarooerus

HabGmronenus HEBOOPYKEHHBIM rJ1a3oM c HCIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUN [T OTPECICHHS] TOJIOKECHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBepHOTo MOyIIapus U
SIPKUE 3BE3/BI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Muegnoro [TyTu.

O06o01maromee MOBTOPEHUE

Pons ¢u3mkum W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECCKOM,
COIMAIILHOM M JTHUYECKOW cdepax IesATEeTHbHOCTH YeOBEKa, POJIb U MECTO
GU3UKM W acTPOHOMHUM B COBPEMEHHOW HAydyHOM KapTHUHE MHpPA, pPOJib



dbu3nveckoi Teopur B POPMHUPOBAHUU MPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOILNEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kitacce ocyiiecTBisieTcs ¢
y4€TOM COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBA3EH C KypcamMu MaTeMaTUKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAYYHbIH (akT, runoTe3a, pu3nyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peuieHUE CHCTEMbl ypaBHEHHWH, TPUTOHOMETPHUYECKHE
GyHKIUU: CUHYC, KOCHHYC, TaHTeHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIUU HAa OCH KOOPAMHAT,
CJIIOKEHUE BEKTOPOB, IPOM3BOJIHBIC JJIEMEHTAPHBIX (DYHKIUH, NpPU3HAKU
noIo0usl TPEYroJbHUKOB, OMpeeieHUe IJIOMAaN IOCKUX (uryp u oObéMa
TEN.

buonozus: snexrpuyeckue sBJICHUS B JKHUBOM MpPHUpPOAE, KojeOaTelbHbIe
IOBWKEHHS B JKUBOW NPUPOJE, ONTUYECKUE SBIEHUA B >KUBOM MPUPOJE,
NEUCTBHE paUAIIU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHU3Mbl O0pa3oBaHUsA KPUCTAIUTMYECKOM  PEIIETKH,
CIIEKTPAIbHBIN aHAIU3.

leoepaghus: MarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX DY,
doTochEMKA 3eMHOI MOBEPXHOCTH, MIPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonocusa: IJHWHUM BIEKTPOIEpEay, IEHEpaToOp NEPEMEHHOrO0 TOKa,
ANIEKTPOABUTaTENb, UHAYKIMOHHAS I€Yb, pajap, pagHONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-neub, mpoeKIMOHHBIN anmapaT, BOJOKOHHAsS ONTHKA,
coJHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «Dusmka» Ha ypoBHE CpeIHETro OOIIero
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMS Yy4eOHOTro mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)xaTb  TOTOBHOCTH U CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OINbITa W ONbITa JEITEIBHOCTH B MpOIEcce
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHOM JEATEIBHOCTU, B TOM
YHUCJIE B YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3UIMU  OOydYaromierocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OPUHITHE TPAIULIHUOHHBIX OOIICUYENIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B HHTEPECAX TPaKIaHCKOTO
o0I1ecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YyMEHUE  B3aUMOJEHCTBOBaTH C  COIMAJIBHBIMU  HMHCTUTyTaMu B
COOTBETCTBHH C UX QYHKIUIMH U Ha3HAUCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HWJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K T'OCYJApPCTBEHHBIM CHMBOJIAM, JOCTHXEHHUIM
POCCUNCKUX YUYEHBIX B 00J1aCTU PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMMOBEICHNUS;



CIIOCOOHOCTh OICHMBATH CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCIIC B
NESTEIIbHOCTUA YYEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OyIyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIOYas OCTETHKY HAyIHOTO
TBOPYECTBA, MIPUCYIIETO PU3HUECKOM HAYKE;

5) TPy/10BOro BOCIIUTAHMS:

HHTEPEC K Pa3sIuYHbIM chepaM mpodecCHOHATBHON JAeSITEbHOCTH, B TOM
YKCIIe CBS3aHHBIM C (DU3UKOM M TEXHHKOH, YyMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynaymiei mpodeccMr W pealn30BbIBATH COOCTBEHHBIE JKH3HEHHBIE
IUIaHEI;

TOTOBHOCTH M CIIOCOOHOCTH K OOpa3’OBaHHIO M CamMOOOpa30BaHHUIO B
o6acTi (PM3MKH Ha IPOTHKCHUH BCEH JKU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(OPMHPOBAHHOCTH DKOJOTHYECKON KYJIbTYPHI, OCO3HAHUE TI00aILHOTO
XapakTepa SKOJIOIHYECKHX po0JIeMm;

IUTAHHPOBAaHWE W OCYIIECTBICHUE ACHCTBHI B OKpY)KaloIled cpeae Ha
OCHOBE 3HAHUS IIeJIel YCTOMYHNBOTO Pa3BUTHS YEJIOBEUCCTRA,

pacIIipeHre OIbITa JAEATCIBHOCTH JKOJIOTHYECKON HAIlpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUH 110 (U3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHUS (PU3NUCCKON HAYKHU;

OCO3HAHUE IICHHOCTH HAy4YHOM IEATEIHHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHnss (HU3MKH  OCYIIECTBISATh IPOCKTHYI0 M  HMCCICIOBATEIBCKYIO
JCSATEILHOCTD HHANBUIYAIBHO M B TPYIIIIC.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornyeckue a1eiCcTBUA:
CaMOCTOSITEILHO  (OPMYJIHUPOBATh W aKTYaJU3HPOBATh  MpoOIeMYy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENENIATh eI NEATCILHOCTH, 3aJaBaTh IApPAMETPbl U KPUTECPUU HX
JIOCTHKCHMS



BBISIBJISTh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B PacCMaTPHUBACMBIX
(U3HUECKUX SIBICHUSX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHAIbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB IEJISM, OIICHUBATH PUCKHU TOCJICICTBUN NEATEIHHOCTH;

KOOPJIWHUPOBATh W BBIIOJHATH pPabOTy B YCIOBHSAX PEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HCHHBIX TIPOOJIEM.

Ba3oBble ucciienoBaTe/IbcKHe TeHCTBHSA

BJIQJICTh HAYYHOH TEPMHHOJIOTUEH, KITFOYCBBIMH MOHATUSIMU M METOJaMHU
(bu3HUeCKON HAYKH;

BJQJICTh ~ HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH M TPOCKTHOU
NCATENBPHOCTH B 00JacTH  (PU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY ~ TOMCKY  METOJIOB  pCIICHUs 3ajJad  (PU3HYECKOIO
coJiep KaHus, IPUMECHCHHIO Pa3JIMYHbIX METO/I0B ITO3HAHWS;

BJaJ€Th BHUJIAMU JEATEIBHOCTH MO TMOJTYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIIpETAlluK, MPeoOpa30BaHUI0 M TPUMEHEHUIO B PA3JIUYHBIX yUeOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX TPOEKTOB B 00JaCTH (HU3HKHY;

BBISIBJISITh NPUUYUHHO-CIEACTBEHHBIE CBA3WM M aKTyaIU3UpOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl JJIs J0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATHh TOJYYECHHbIE B XOJ€ pEIICHHs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OICHUBATH HMX JIOCTOBEPHOCThH, IMPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX yCIIOBUSX;

CTaBUTh W (PopMynmHpoBaTh COOCTBEHHBIE 3aJayll B 00pa30BaTEIbHOMN
JESITETbHOCTH, B TOM YHUCJIE MPU U3YYEHUU (DUBUKY;

J1aBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HAHUS 1O (U3MKE B MPAKTHUECKYI 00JacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, OMYCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaumeii:

BJIQ/ICTh HABBIKAMU TONY4YeHUS WHPOpMAUu (PU3NIECKOTO COACpKaAHUS

13 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIIPHO OCYIIECTBIISThH MMOUCK, aHAIIN3,



CUCTEMATH3aLMI0 U UHTEPIpETaui0 MH(OPMAIMU Pa3IuYHbIX BUIOB U (opM
MIPEICTaBIICHUS;

OLICHMBATh JIOCTOBEPHOCTh MH(OPMALINH;

UCIIOJIb30BaTh CpeAcTBa HMH(MOPMAIMOHHBIX U KOMMYHHKAIlMOHHBIX
TEXHOJOTMA B PEHIEHUH  KOTHUTHUBHBIX, = KOMMYHHMKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Ja4 ¢ COOJOJeHUEM TpeOOBaHUN SPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTHUEHBI, PECYpCOCOEpEKEHNUs, MPABOBBIX U 3TUUYECKUX HOPM,
HOpPM MH(OpMAIMOHHON 6€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTrO COAEpP>KaHUS B pa3IMyHBIX (opmaTax C
yu4€TOM Ha3HAYeHUs HMHPOpMalMM W 1EJNEBOW ayJAUTOPHUH, BbIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YAIH3ALIUU.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIITh OOIIEHHE Ha Yypokax (U3MKM W BO BHE-ypPOUYHOU
JIEATSIIHHOCTH;

pacrio3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd M CMSAr4aTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

ITIOHUMATh 5 HCITOJIB30BaTh MPEUMYIIECTBA KOMaH/THOM u
WHIUBUTYaIbHON PabOTHI;

BBIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JIEUCTBUU C Yy4ETOM OOIIHUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NPUHUMATh 1€ COBMECTHOM JIESTEIbHOCTH, OPraHW30BbIBaTH W
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JOCTHUKCHHUIO: COCTaBJIATH IUIAH JICHCTBHM,
pacrpenensaTh pojau C Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YIbTaThI
COBMECTHOM padoTHhI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAKAOTO y4aCTHMKA KOMAaH]bl B
OOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPHUSIM;

IpeJiaraT HOBBIE TMPOEKTHI, OLCHUBATH HJIEW C IMO3WUIMHA HOBU3HHI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B Pa3JIMUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYSCTBO U BOOOPAKECHHUE, OBITH HHUITUATHBHBIM.

PeryjJsiTUBHbIC YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:



CaMOCTOSITEIbHO  OCYLIECTBJISATh MO3HABATEIIBHYIO JIESTEIBHOCTh B
obmactu (U3MKM U ACTPOHOMHUH, BBISBIATH MPOOJIEMbl, CTaBUTh U
dbopMynUpoBaTH COOCTBEHHBIC 3a]aUH;

CaMOCTOSITEILHO COCTABJISATH IJIAH PEIICHUS PACYETHBIX U KAUYECTBEHHBIX
3a/1a4, TUIAaH BBITIOJIHEHUS TMPAKTUYECKOW paboThl C Y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuiupsiTb  paMKd  y4eOHOTO TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHN I,

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaThH €ro, OpaTh Ha cebOs
OTBETCTBEHHOCTbH 3a PEUICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

crocoOCcTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO SPYAUIIMH B 00JIacTH
(GU3UKH, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTECNBHBIM M  KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/JIe€Th HABBIKAMHM IIO3HABATEJIbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpPIIAEMBIX JCHCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBAHMU;

UCIIONIb30BaTh NpUEMBI pedJIeKCUU ISl OLIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKU M CBOEBPEMEHHO IMPUHUMATh PELICHHUS MO HUX
CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHTbl JPYTrUX IpPU aHAJIU3€ pPe3yJbTaTOB
NEATENbHOCTH,

NIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apPryMEHThl JPYTrUX IpPU aHAJIU3€ pPe3yJbTaTOB
NEATENBbHOCTH;

NpU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIMIHOKH.

B npouecce noctukeHus TMYHOCTHBIX PE3YJITATOB OCBOEHUS MPOTrPaMMBbl
no (u3MKe s YpOBHSA CpPEIHEro oO0mero ooOpa3oBaHus y OOyYaromImXcs
COBEPILICHCTBYETCS AMOIMOHATBHBIN WHTEJUIEKT, MpEeANOJIaranii
c(hOpMHUPOBAaHHOCT:



CaMOCO3HaHMs,  BKJIIOYAIOIIEr0  CIIOCOOHOCTh ~ MOHUMATh  CBOE
AMOIIMOHAJILHOE COCTOSIHME, BUJETh HANPABICHUA pPAa3BUTHUA COOCTBEHHOU
AMOIIMOHATIBLHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K
SMOIIMOHAJIBHBIM HW3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITb OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTPEMJICHUE K JTOCTHIKEHUIO LIETTU
U ycrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/S U3 CBOMX
BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh  3MOLMOHAIBHOE
COCTOSIHUE JPYTHX, YUUTHIBaTh €ro TMpH OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPaMBaTh
OTHONICHUS C APYTUMHU JIOABMH, 3a00TUTHCA, POSBIISATH HHTEPEC U pa3peniaTh
KOH(IUKTBHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obyuenus B 10 kijiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaAX POJib U MECTO PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHUHBI MHUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKH W
TE€XHOJIOTUH, B TPAKTUUECKOU ACATEIbHOCTH JIFOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (DU3UUYECKUX MOJIECICH:
MaTepuaiibHas TOYKAa, WHEPIHAlbHAsg CHCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TEJI0, WACAIbHBIA Ta3, MOJEIHU CTPOCHHUS ra30B, KUIAKOCTEH U TBEPABIX TeEI,
TOUYCYHBIA STICKTPUICCKUH 3apsi/] IPH perieHuN GU3NIECKHUX 3a/1ay;

pacno3HaBaTh (U3MUECKHE SIBIEHUSA (MPOIECCh) W OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHUS
BEIIECTBA W  JJIEKTPOJWHAMUKHU: PABHOMEPHOE UM  PABHOYCKOPEHHOE
NpSIMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE MaJeHUE TeJl, JBWXXEHUE IO
OKPYXXHOCTH, WHEpIUs, B3amMmojencTBue ten, auddys3us, OpOyHOBCKOE
JBUKEHHE, CTPOCHUE KUAKOCTEN U TBEPABIX TEJ, U3MEHEHHE O0BbEMA Tes MpH
HarpeBaHuM (OXJIAKJCHHUH), TEIJIOBOE PaBHOBECHE, MCHApeHUE, KOHAEHCALIUS,
IJIABJICHUE, KPUCTAJUIM3AalUsl, KHUIICHHE, BJIAXHOCTh BO31YyXa, MOBBIIICHUE
JABJICHUSI Ta3a NpPU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBS3b MEXKIY



ImapaMeTpaMH COCTOSHMSL Tra3a B  H30MpoLeccaxX, JJIEKTpU3auus Tell,
B3aUMOJICHICTBUE 3aPAI0B;

OMKCHIBATh MEXAHUYECKOE ABUKEHHUE, UCIIONb3Ys (PU3NUECKUE BEIUYUHBI:
KOOpAWHATa, IyTh, NEPEMELIEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tejna, Cuia,
UMITyJIbC ~ Tela, KUHETHYeCKash  dJHeprus, IOTEeHUWalbHas  JHEprus,
MexaHu4eckass paboTa, MEXaHMYeCKas MOIIHOCTb; MPU OMHCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI HUCMONb3YEMBIX BETUYUH, UX OOO3HAUYECHUS U
€AMHUIIBI, HAXOJIUTb (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUHHY
C IPYTUMH BEJIMYMHAMU;

ONMKCHIBATh M3yUYEHHBIE TEIUIOBbIE CBOMCTBA TEJ U TEIUIOBHIE SIBJICHUS,
UCHIONIBb3YA (U3MYECKHE BEJIMYMHBI: JABJIEHUE Tra3za, TeMIlepaTypa, CpeaHss
KUHETUYEeCKast SHEprus Xa0THYECKOTO JBUKEHUS MOJIEKYJI,
CpEIHEeKBaJpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPPUIMEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOTO
JBUTATENs; MpPU ONUCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT
UCIIOJIb3YEMbIX BEJIWYHMH, UX O0O03HAYEHUS M €IUHUIbI, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMU BEITUUMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUUYECKUE  CBOICTBA  BEHIECTBA U
ANIEKTPUUECKHE SIBICHHS (MPOIECChl), HUCHONB3YAd (PHU3NYECKHE BEIUYUHBI:
ANEKTPUUYECKUI 3apsl, FJIEKTPUUECKOE M0JIE€, HANPSHKEHHOCTD MOJISL, MOTEHIUA,
Pa3HOCTh MOTEHILUAJIOB; NMPHU OMUCAHUU TPABWIBHO TPAKTOBATH (U3HUECKHIA
CMBICIT HCTIONB3YEMBIX BEIWYUH, UX O0O3HAYCHUS W EIUHUIIbI; YKa3bIBaTb
dbopMyIbl, CBS3BIBAIOIIME JaHHYI (QU3WYECKYI0 BEIMYMHY C JPYyTUMU
BEJIMYMHAMUY;

aHANMM3UPOBAaTh  (U3UYECKUE TMPOIECChl M  SBICHHUA, HCHOIB3YS
¢usznueckre 3aKOHbI M TPHUHIUIBL: 3aKOH BcemupHoro Tsarotenws, [, 1T u III
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOM SHEpPruu, 3aKOH
COXpaHEHHs] UMITYJIbCa, TPUHIUIT CYNEPHO3ULIMKU CUJ, IPHUHIIUI PaBHOIPaBUA
WHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKON SHEPruu
TEIUIOBOTO JIBMDKEHUS MOJIEKYJ C aOCOJIOTHOW TeMIlepaTypol, MepBhI 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUsS 3JIEKTPUUYECKOro 3apsna, 3akoH Kyiona,
IIPU 3TOM Pa3NUyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHUECKOEe
BbIpaK€HUE U yCIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIUIBI JEUCTBUS MAIIWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3indaTh YCIOBHUS WX OE30MaCHOTO MCIOJIb30BaHUS
B IIOBCEIHCBHOM >KH3HHU;

BBITIOJHATh JKCIICPUMEHTHI 0 HWCCIICIOBAHHMIO (DU3UYECCKUX SBICHUH W
MIPOIIECCOB C WCTOJIB30BAHMEM MPSIMBIX U KOCBEHHBIX H3MEPEHHUH, TIPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy W THUIOTE3y Y4YeOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJI0KEHHOTO O0OpYIOBaHHS, MPOBOAUTH OMBIT U
(GbOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh NPSIMbIE U KOCBCHHBIC M3MEPCHHUS (DU3MYCCKUX BEIIMYMH,
OpH 3TOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO0 W3MEPECHHUS W HCIOJIb30BaTh
M3BECTHBIC METOJIbI OIICHKHU TIOTPEITHOCTEH N3MEPCHHUIA;

UCCIICIOBATh 3aBHCHMOCTH MEXIY (DU3NYCCKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH, NMPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(UKCHpPOBATh PE3yJbTATHl MOJYYEHHON 3aBUCHUMOCTH (DM3UYECKUX BEIWYUH B
BUJIE TAOJUIT U TpadHKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro1aTh IpaBuiIa 0€30MacCHOTO TPyJa MPH MPOBEACHUHN HCCIICIOBAHUI
B paMKax y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENbHOCTH  C  HCIOJIB30BAHUEM  U3MEPUTEIBHBIX  YCTPOMCTB U
71a00paTopHOTO 000PYIOBAHUS;

pemiath pacy€THBIC 3a7a4d C SBHO 3aJlaHHON (DU3MYECKON MOJEINblo,
UCTIONBb3YA (PU3MYECKHUE 3aKOHBI M TMPUHIMUIIBI, HA OCHOBE aHajin3a YCIIOBUS
3a/layu BBHIOMpATh (PU3WUYECKYIO MOJIE€Nb, BBIACIATh (PU3MUYECKHE BEIMYHHBI U
dbopMyIbl, HEOOXOAMMBIE JUIsl €€ PEIICHUs, TPOBOIUTH PACUYETHl M OIEHUBATH
PEANbHOCTD MOJYYEHHOTO 3HAYCHUS (PU3HUUECKON BEIMUNHBI;

pemarhb KaueCTBEHHbIE 3a/lavyu: BBICTPANBAThH JIOTUYECKU
HEMPOTUBOPEYHBYIO IIETIOYKY PACCY>KJIEHUN C OMOpOi Ha M3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SIBIICHUS,

UCTIONIb30BaTh ~ NPHU  pEHIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
nHOOPMAIIMOHHBIE  TEXHOJOTMWM  JJIi  TIOWCKAa, CTPYKTYPHUPOBaHUA,
WHTEPNpETallid W  TPEJICTaBleHUs y4eOHONW ©  Hay4YHO-TIOMYJISIPHOMN
uHopMaIK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHATM3UPOBATH MOTYyJaEMYI0 HH(DOPMAITHIO;

NPUBOJUTH TPUMEPHI BKJIaJa POCCHUUCKHX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHWE MPOIIECCOB OKPYXKAIOIIETO0 MHpPA, B
pa3BHUTHE TEXHUKH W TEXHOJIOTHIA,



MCIIOJIb30BaTh TEOPETUUECKHIE 3HAHUA N0 ()M3HUKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss 0O€30MACHOCTM MpU  OOpallleHHH ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, IJISi COXPAHEHUS 370POBbSI M COOTIOACHHSI HOPM
HKOJIOTUYECKOTO TOBEACHHS B OKPY KaIoIIeH cpejie;

paboTaTh B TPYINIE C BBIINOJHEHHUEM pA3INYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBHO PACHPESIITh OOS3aHHOCTH H
IUTAHUPOBATh  JIEATEIBHOCTh B  HECTAaHAAPTHBIX CHUTYaIUsX, aJeKBaTHO
OLICHWBATh BKJIAJ KaXAOTO W3 YYaCTHHUKOB TPYNIBI B  pEIICHHE
paccMaTpuBaeMon POOIIEMBI.

K xoniy obyuenuss B 11 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y OOYHAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh Ha MPHUMEpPaxX poiib U MeCTO (HU3HKH B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMECHHON TEXHHWKHU H
TEXHOJIOTUM, B MPAKTHYECKON JESITEILHOCTHU JFOICH, [IETOCTHOCTh U €AHMHCTBO
Gu3ndyecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TPUMEHEHHUS H3YYCHHBIX (DHU3MUECKUX MOJEIICH:
TOYEUHBII AJIEKTPUYECKUN 3aps], Jyd CBETa, TOUYEUHBIM HCTOYHUK CBETA,
AepHas MOJEJIb aToMa, HYKJIOHHAas MOJENIb aTOMHOIO sjipa IpU pEIIeHUU
pusnyeckux 3anad;

pacrno3HaBaTh (PU3NYECKHE SBICHUS (MPOLECChl) U OOBICHATH MX Ha
OCHOBE 3aKOHOB OJJIEKTPOJUHAMHUKHA M KBAaHTOBOM (DU3UKU: 3IIEKTPUYECKAs
IPOBOJIUMOCTb, TEIIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICWCTBUE  MAarHUTOB, D3JEKTPOMAarHWTHas  WHAYKLUWA, JeicTBue
MarHUTHOTO TIOJSl Ha TMPOBOJHUK C TOKOM M JBHXKYLIMICS 3apsf,
AJIEKTPOMArHUTHBIE KOJI€OaHWsI W BOJIHBI, MPSIMOJIMHEMHOE pacHpOCTpaHEHHE
CBETa, OTpaKEHUE, MpeoMIIeHUE, UHTEpEepeHIIHs, TUPPAKIMS U MOIAPU3ALUL
CBETa, IHUCTepcHs cBeTa, hoTodmekTpuueckuid 3pdexT (hoToaddekr), cBeToBOE
JaBJICHWE, BO3HMKHOBEHHE JIMHEHYaTOro CHEeKTpa aToMa BOJOpOJa,
€CTECTBEHHAs! U HICKYCCTBEHHAs PaIHOAKTUBHOCTB;

OIKCHIBATh U3yUYCHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MAaTHUTHBIE,
ONTUYECKUE,  DIIEKTPUYECKYI0  MPOBOJMMOCTb  pPa3IUYHBIX  Cpel) U
AIIEKTPOMATrHUTHBIE SIBICHUS (IIPOLECCHI), UCTONb3ysd (PU3HMUECKHE BETMYHUHBI:
AIIEKTPUYECKHM 3apsiji, CUjla TOKa, SJCKTPUUECKOE HAMPSIKEHHUE, IEKTPUUECKOE
COIMPOTUBJICHHE, Pa3HOCTb IMOTEHIMAJIOB, 3JCKTPOABIDKYIIAs cujia, padboTa
TOKa, WHAYKIUS MarHUTHOTO Tonsi, cuiaa Awmmepa, cuna Jlopenma,
WHAYKTUBHOCTh KATYIIKH, SHEPTHsl 3JIEKTPUUYECKOrO0 W MAarHUTHOTO TOJIEH,



MEePUOJ U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsiji U Cujla TOKa B
mporecce TapMOHMYECKUX  DJIEKTPOMArHUTHBIX  KoJiebaHuil, (okycHoe
pPacCTOSIHUE W ONTUYECKasl CUJjia JIMH3bI, IPU ONMHUCAHUU MPABUIILHO TPAKTOBAThH
(U3UYECKUI CMBIC HMCIOJIb3YEeMbIX BEJIUYUH, WX OOO3HAUYCHUS W €IUHMIIBI,
yKa3piBaTh (OPMYJIbI, CBS3BIBAIONIME JaHHYI0 (PU3MYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYMHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SBICHUS WU MPOIECCHI, HUCMIOIB3YS
dbu3nuYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, DHEPrusi M UMMYJbC (HOTOHA, MEPHOJ ToJypacnana, dHEprus
CBSI3W aTOMHBIX SJIep, NMPH OMHCAHWU MPABWIHHO TPAKTOBATh (PU3MUECKUIN
CMBICJI HCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUSI M EIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIAE JAHHYIO (PU3MYECKYI0 BEIWYMHY C JAPYTHUMHU
BEJTMYMHAMH, BBIUUCIIATH 3HAUYCHUE (PU3HMUECKON BEITUYNHBI;

aHAJM3UPOBaTh  (PU3MUECKHME TPOIECCHl U SBJICHHS, HCIOJb3Ys
dbu3uYecKre 3aKOHBI M MPUHIHUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIHBHOTO U
napajjieIbHOIO COCAMHEHMS] MPOBOJHMKOB, 3akoH Jlxoynsa—JleHua, 3akoH
AJIEKTPOMArHUTHOW HWHIYKIMHU, 3aKOH MPSMOJUHEHHOIO PaclpoCTpaHEHUS
CBETa, 3aKOHBl OTPaXEHMSI CBETAa, 3aKOHBI MPEJIOMJICHUS CBETA, YpaBHEHHUE
OiiamreiHa 11 Gorodddekra, 3aKOH COXpaHEHUS YHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCa, 3aKOH COXPAHEHMS DJIEKTPUUECKOrO 3apsijia, 3aKOH COXpaHECHUs
MacCOBOTO UMCJIa, MOCTynaThl bopa, 3aK0H paJlMOaKTUBHOIO pacrajia, Ipu 3TOM
pasnmuyath  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIPKCHHUE U yCJIOBUS (TPaHUIIBI, 00JIACTH ) MPUMEHUMOCTH;

ONpeAeisiTh HaNpaBJICHUE BEKTOpa MHAYKIMHM MArHUTHOTO  MOJIS
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa 1 cuiibl JIopeHa;

CTPOUTh M ONMHUCHIBATH M300pa)KEHHE, CO3/1aBaEMOE€ TIJIOCKHUM 3€PKaJIOM,
TOHKOM JIMH30M;

BBITIONHATh SKCIEPUMEHTHI 0 HWCCICAOBAHUIO (DU3UYECKUX SIBICHUU U
MIPOLIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUU: MPU 3TOM
dbopmynupoBaTh mpobieMy/3agady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O0OpYIOBaHHS, TMPOBOIAUTH OMBIT U
dbopMynHpOBaTH BHIBOJBL

OCYIIECTBIISITh TIPSIMBIE W KOCBEHHBIC M3MEpEHUS (HU3MYECKUX BEIIMYMH,
Py OTOM BHIOMPATh ONTHUMAIBHBIA CIOCOO0 HM3MEPEHHS W MCIOJIb30BAThH
W3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;



UCCJEeI0BAaTh 3aBUCUMOCTU (PU3WYECKUX BEJIMYUH C MCHOJIb30BaHUEM
NpSMBIX H3MEPEHMI: NpPH 3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (DPUKCHUPOBATH
pPE3yNIbTAThl MOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIUYHMH B BHUJIE TaOIUL U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIEI0BAHMUS;

co0JIro1aTh MpaBuiIa OE30MacHOro0 TpyAa IMPU IMPOBEACHUU UCCIEOBAHUM
B paMKax y4yeOHOro 3KCIEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM
NESATENbHOCTH  C  HWCIOJB30BAHUEM  U3MEPUTEIBHBIX  YCTPOMCTB U
1abopaToOpHOro 00O0PYAOBAHMUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (U3UYECKON MOJENbIo,
UCTIONIBb3YA (PU3WYECKHUE 3aKOHBl M MPUHLMUIIBI, HA OCHOBE aHajiu3a YCIIOBUS
3a/layd BBHIOMPATh (PU3UUYECKYIO MOJIENb, BBIACHATh (U3MUECKHE BEIUYUHBI U
(dopMyIbl, HEOOXOAUMBIE JUIsl €€ pEellIeHUs, TPOBOAUTH PAacUYEThl U OLEHUBATH
pPEaNbHOCTh MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYNHBI;

penarhb KayeCTBEHHbIE 3aJlavyu: BBICTPANBATh JIOTUYECKU
HENPOTUBOPEUMBYIO LIETIOUKY PACCYXKJEHUU C OMOPOW Ha M3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIONIb30BaTh ~ NpPU  peHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UH(POPMAIIMOHHBIE  TEXHOJOTMW  JUIsl  TIOWCKAa, CTPYKTYpUpPOBaAHUS,
UHTEpIpPETAllMi M TMPEJCTaBiIeHUsT y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIIMK, TIOJYYeHHOW W3  Pa3lUYHBIX HCTOYHHKOB, KPUTUYECKH
aHAIM3UPOBATH MOTYyYaEMYI0 HH(DOPMAIHIO;

OOBSCHATh TPHUHIMIIBI JCUCTBUS MAIWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyarh yCIOBUA MX O€30MacHOrO0  MCIHOJB30BAHHS B
IMOBCEIHEBHOM »KU3HHU,

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss 0€30MacHOCTH MpW  oOpameHuu ¢  mpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIsl COXPAHEHHUS 30POBbs U COONIIOACHUS HOPM
HKOJIOTMYECKOTr0 TIOBEICHUS B OKPYXKAIOUIEH Cpee;

paboTaTe B TpPYIIE C BBINIOJHCHHEM Pa3JIMYHBIX COIHATBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYIMbl, PAMOHAIBHO PACHPENENATh OOA3aHHOCTU U
IUIAHUPOBATh  JICATELHOCTh B  HECTAHJAPTHBIX CUTYyalHsX, aJeKBaTHO
OLICHMBAaTh BKJAaJ  KaXJOr0 M3 YYaCTHUKOB TPYNIbl B  peUICHUE
paccMaTpruBaeMoOi MPOOIEMBL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBaHue
(uudposbie)
I | pa3aejioB U TeEM Konrtpoubn IIpakTHyeck
Bcero o0pa3oBaTejibHbIE
/ NMporpamMmMbl ble padoThI ue padoTsbl
0 pecypcsl
Paznea 1. PUBUKA U METO/IbI HAYUHOTI'O ITO3HAHMUSI
bu6mmoreka [IOK
dus3nka 1 METOIBI
1.1 2 https://m.edsoo.ru/7f41bf7
Hay49HOTO TIO3HAHUS )
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 | Jlunamuka 7 https://m.edsoo.ru/7f41bf7
2
bubmuorexa [JOK
3aKOHBI COXpaHEHUS
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
B MEXaHHKE »
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA



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

OCHOBBI
MOTEKVILIDHO- bubmunoreka IIOK

3.1 Y1p . 9 https://m.edsoo.ru/7f41bf7
KHHCTUYCCKOU 2
TEOpHUHU a
OCHOBEL bubmunoreka IIOK

3.2 10 https://m.edsoo.ru/7f41bf7
TepMOI[I/IHaMI/IKI/I 2
ArperatHblie bubmuoreka [JOK

3.3 | cocTosHMSA BELIECTBA. 5 https://m.edsoo.ru/7f41bf7
®a30oBbIE IEPEXOIBI 2

Hroro mo pazgeny 24

Pazgen 4. JIEKTPOJAUHAMUKA

bu6moreka [IOK
4.1 | DraexTpocTaTHKa 10 https://m.edsoo.ru/7f41bf7
2
[ToctostHHbII
AIEKTPUUYECKUN TOK bubmorexa [TOK
4.2 P ) 12 https://m.edsoo.ru/7f41bf7
Toxu B pa3muyHbIX »
cpenax B
Hroro no paszneny 22
PeszepBHoOe Bpems 2



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

Ne Koau4yecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBaHue
(uudpossbie)
I | pa3iejoB U TEM Bcer Konrpoubn IIpakTHyeck
o0pa3zoBaTte/ibHbIE
/| mporpamMmsl 0 ble paGoThI ne paGoThl
pecypchl
n
Paznea 1. JIEKTPOJINHAMUKA
1 MarnuTtHoe 1oJe. bu6moreka [IOK
1' DJIeKTpOMarHUTHasK 11 1 3 https://m.edsoo.ru/7f41c
UHIYKIHS 97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
5 MexaHnueckue u bubnuoteka [JOK
1' 3IEKTPOMArHUTHBIE 9 1 https://m.edsoo.ru/7f41c
KoJieOanus 97c
5 MexaHunueckue u bubnuorexa [JOK
2' 3JIEKTPOMAarHUTHbIE 5 1 https://m.edsoo.ru/7f41c
BOJIHBI 97¢c
2 bubnuorexa [JOK
3' OnrTuka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH



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

. bubmunoreka LIOK
3. OCHOBBI CHEIHATBHOM
4 1 https://m.edsoo.ru/7f41c
1 TEOPUU OTHOCUTEIBHOCTH
97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
. bu6mmoreka [IOK
4, DJIeMEHTHI KBAaHTOBOM
6 https://m.edsoo.ru/7f4lc
1 OIITHUKU
97c
4 bu6moreka [IOK
2' Crpoenue atoma 4 https://m.edsoo.ru/7f41c
97c
4 bu6moreka [IOK
3' AToMHOE S1pO 5 https://m.edsoo.ru/7f41c
97¢c
Hroro mo pazgeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPO®PU3UKU
bu6mmoreka [IOK
5. DJIEMEHTBI aCTPOHOMHUH U
7 1 https://m.edsoo.ru/7f41c
1 acTpoPpu3uKu
97c
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
6. O6oGmaromee bubmuorexa [JOK
4 https://m.edsoo.ru/7f41c
1 MIOBTOPEHHUE 97



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

PesepBHOe Bpems
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
J) KoanyecTBO 4acoB
DJIeKTPOHHbIE
JlaTa P
I KonTpoa IIpakTuye uugpoBbie
Tema ypoka Bcee usyue
/ bHBIE CKHUe st o0pa3oBareJib
ro
I padoTbI padoTbI HbI€ pecypchl
bubnmmoreka
®du3nKa — Hayka O MPHUPOJIE. OK
Hayunble MeTO 161 TO3HAHHUS 1 1
OKDVKAIOLLENO MItha https://m.edsoo.r
PYHAIOM P u/ff0c32e2
Ponb u mecTo ¢uzuku B
. bubnmoreka
(hopMUPOBaHUHN COBPEMEHHOM OK
Hay4YHOU KapTUHBI MUDA, B 1 1
MPaKTHYCCKOUN ACATEILHOCTH hitps://m.eds00.r
paKt! A u/ff0c33e6
TroIen
MexaHu4eckoe ABUKEHUE.
bubnmoreka
OTHOCHUTENBHOCTD
LHOK
MEXaHUYECKOTO JIBHKCHUS. 1
TleDeMELICHIE. CKODOCTL https://m.edsoo.r
PEMCTICHHE, CKOPOCTD, u/FfOc3508
yCKOpEHUE
bubnuoreka
PaBHOMepHOE
1 LHOK

HpHMOJ'II/IHCI/IVHOe JABHIKCHHC

https://m.edsoo.r



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

u/ff0c3620

bubnuoteka
PaBHOyCKOpEHHOE HOK
MIPSIMOJIMHEUHOE JIBUKECHHE https://m.edsoo.r
u/ff0c372e
CBoboaHOE€ majieHue. bubmmorexa
VYckopenue cBOOOTHOTO HOK
- https://m.edsoo.r
u/ff0c39cc
KpuBosmHeliHOE nBUXEHNE. bubmotexa
JIBr>keHre MaTepuanbHO HOK
TOUKH 0 OKPYKHOCTH https://m.edso0.r
u/ffOc3ada
[IpuHIKIT OTHOCUTENIBHOCTH bubnuoreka
lNanunes. UnepunanbHbie I[IOK
cuctemsl otcuera. [lepBriit https://m.edsoo.r
3akoH HproToHna u/ff0c3be8
Macca tena. Cuna. [Ipunmun bubnmoreka
cynepnosuiuu cuil. Bropon I[IOK
3akoH HproToHa niis https://m.edsoo.r
MaTepuaabHOW TOYKU u/ffOc3be8
Tperun 3akoH HeroToHa 11t bubnmoreka
MaTEpHUATIBHBIX TOYEK I[HOK



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

https://m.edsoo.r

u/ff0c3bed
3aKOH BCEMHPHOTO TATOTEHUS. bubamorexa
Cuna tspxectu. [lepBas HOK
KOCMHUECKas CKOPOCTh https.//r. £ds00.¢
u/ff0c3d00
bubnuoreka
Cuna ynpyrocrtu. 3akoH ['yka. LIOK
Bec tena https://m.edsoo.r
u/ff0c3e18
Cuna tpenus. Koaddunment bubnuoteka
Tpenusi. Cuiia COpOTUBIICHUS [HOK
MpY IBMOKEHUH TEJIa B https://m.edso0.r
’KHIKOCTH WJIH Ta3e u/ff0c3f76
[ToctynarenbHoe 1
BpallaTeabHOe JBIKEHHE bubnuoreka
abCOJIIOTHO TBEPOTO Tena. [HOK
MowmeHT cuibl. [1nedo cumbl. https://m.edsoo.r
VYcnoBus paBHOBECHS u/ff0c41a6

TBEPJIOTO TENA



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

NmMnynsc maTeprabHOM

TOYKH, CHCTEMEI bubnnoreka

MaTepUaIbHbIX TOYEK. HOK

Nmnynse cuiibl. 3akoH https://m.edsoo.r

COXpaHEHUsI UMITYJIbCA. u/ff0c43d6

PeaktuBHOE NBHKEHUE

Pabota 1 MOLITHOCTD CHUITBI.

Kunernueckast sneprus bubmmorexa

MaTepuaIbHON TOUKH. HOK

Teopema 06 M3MEHEHHH https://m.edsa.r
v u/ff0c4502

KHHETHYECKO dHEPTUHU

[TorenumansHas 3HEPTHUSL.

[ToreHumaneHas sHEpPIrUst bubnuoreka

ynpyro nepopMupoBaHHOU [IOK

npyxuHsl. [loTeHunanbHas https://m.edsoo.r

SHEPTHUs Tesa BOIHU3U u/ffOc46la

ITOBCPXHOCTHU 3emun



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

IloTenmansHbIE U
HEIIOTEHIIUATIbHBIE CUJIBI.

CBsi3b pabOTHI bubnunoreka
HETIOTCHIIUAJIbHBIX CUJI C HOK
W3MEHEHUEM MEXAHUYECKOH https://m.edsoo.r
SHEPTUH CHUCTEMBI TeJ. 3aKOH u/ff0c478c
COXpPAaHEHUS MEXAHUYECKOH

SHEPTUH

JlabopaTtopHnast pabota

«HccnenoBanue cBsi3u paboOThI

CHUJIBI C U3BMEHEHUEM

MEXaHUYECKOW SHEPTUH Tella

Ha [pUMeEpPE PacTKEHUS

PE3UHOBOTO JKI'yTa»

KontponbHas padoTa o teme bubnuoreka
«Kunemaruka. /Ilunamuxa. ILIOK

3aKOHBI COXpaHEHHUS B https://m.edsoo.r
MeEXaHHUKe» u/ff0c4b74
OCHOBHBIE TIOJIOKEHUS bubnuoreka
MOJIEKYJIIPHO-KMHETHYECKOM HOK

Teopuu. bpoyHoBckoe https://m.edsoo.r
nsuxenue. Auddysus u/ff0c4dc2



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

Xapakrep JBUKEHUS U
B3aUMOJECHUCTBHSA YaCTHI]
BelecTsa. Moaenu ctpoeHus
ra3oB, KUIKOCTEH U TBEPABIX
Ten

Macca monekyn. KonnuectBo
BemiecTBa. [locrossHHas
ABoraapo

TermoBoe paBHOBECHE.

Temmepatypa u e€ uamepeHue.

[IIkama remnepatryp Llenscus

bubnuoreka
Wneansueiii ras B MKT. LIOK
OcHoBHoe ypaBHeHue MKT https://m.edso0.r

u/ffOc4fde
AOGcomoTHas TemnepaTtypa
KaK Mepa cpeliHen bubnuoreka
KHHETUYECKOU dHEPruu HOK
JIBH>KEHUS MOJICKYJI. https://m.edsoo.r
VYpaBHenue MeHeneeBa- u/ffoc511e

Kunaneiipona

3akoH JlanbToHa. ["a30BbIE
3aKOHBI



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

JIaboparopHas pabota
«HccnenoBanne 3aBUCHMOCTH
MEXIY ITapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO

raza»
H3omnporiecchl B HieanbHOM bubmiorexa
ra3e u ux rpapuieckoe HOK
HpejCTaBeHIe https://m.edsoo.r
u/ffoc570e
Buyrpennssa sHeprus
TEPMOJIMHAMUYECKOU
CHCTEMBI M CTIOCOOHI e¢’ bubnmmoreka
n3Menenus. Koinnuectso [IOK
TEIUTIOTHI U padoTa. https://m.edsoo.r
Buyrpennsisa sneprust u/ff0c5952
0JIHOATOMHOI'0 UCaTbHOTO
raza
bubnmoreka
Buael Tenonepenauu HOK
https://m.edsoo.r
u/ff0c5¢36
VY nenbHasg TEIIOEMKOCTh Bubauoreka
BelecTa. KoimuecTso HOK
TEILIOTHI [P TEIUIONEpeaaye. https://m.edsoo.r
AnmabaTHBIi Mpotiecc u/ff0c5¢c36



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

[TepBslitl 3aK0H

Bubnunoreka

3 LHOK
TEPMOJIMHAMUKHU U €TO
3 https://m.edsoo.r
MIPUMEHEHHE K M30IIPoIieccam u/ffoc5efc
bubnuoteka
3 Heob6patumocTs mpoiieccoB B 1IOK
.B i
4 | TPHPOAC. BTOPOH 3AKOH https://m.edsoo.r
TEPMOIMHAMUKHA /06230
bubnuoteka
[Tpunmun nevicteus u KT/ IIOK
TETJIOBOM MalIuHbI https://m.edso0.r
u/ff0c600a
3
5 [uxn Kapuo u ero KIIJ]
3| DOxosoru4eckue mpoOIeMbl
7 | TemI0’HEePreTHKU
OBoGmaromii ypox bubnuoreka
3 LHOK
«MounekynspHas (pu3uka.
8 https://m.edsoo.r
OCHOBBI TEPMOAUHAMHUKID) U/F0c6938
bubnuoreka
KonTponsHas pabota o teme
3 LHOK
«MounekynsipHas (u3uka.
9 https://m.edsoo.r
OCHOBBI TEPMOAMHAMUKID) U/Ff0cBa50
4 | TlapooOpa3oBaHue u bubnuoreka
0 | xonpgencanus. Mcnapenue u I[HOK



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

KHUIICHHE https://m.edsoo.r
u/ff0c63b6
AOcoiroTHas 1 Bubmiorexa
HOK
OTHOCUTEIbHAS BIAXKHOCTH
Bo3ayxa. HacelmeHHslii na https://m.edsoo.r
yxa. H P u/ff0c64d8
TBépnoe Teno.
Kpucranmnmueckue u
bubnnorexa
amop(HbIe Tena.
. IHOK
AHM30TpOINS CBOKUCTB
ComCTALIOB. JKuKie https://m.edsoo.r
P - AR W/FfOCE5f0
kpuctaibl. COBpEMEHHbBIE
MaTepHrabl
IImaBiaenue u bubnuoreka
KpHUCTa/UIM3alus. Y AesbHas IIOK
TEIUIOTA IUIABJICHUS. https://m.edsoo.r
CyOnumariust u/ff0c6708
bubnuoreka
YpaBHEHHE TEIIIOBOTO LHOK

OaslaHca

https://m.edsoo.r
u/ff0c6820



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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DnekTpu3aIus Tel.

Bubnunoreka

. K
DnekTpuyeckuu 3apsi. JBa 1o
BHJIA DJIEKTPUUECKUX 3aPsI0B https.//m.edsoo.1
A p P u/ffOc6bcc
[IpoBOAHMKH, AUIITIEKTPUKHU U bubnuoreka
MOJIYIPOBOAHUKH. 3aKOH HOK
COXpaHEHUs IEKTPUIECKOTO https://m.edsoo.r
3apsiia u/ffOc6bcc
. bubnnoreka
B3anmoneuncTBue 3apsiios.
. IHOK
3akoH Kynona. ToueuHbin
- https://m.edsoo.r
p P u/ffOc6ced
Hanpsiox€nnocthb
bubnmmoreka
AIEKTPUYECKOTO MOJIS.

[TpunIMn cynepno3uiuu LIOK
JIIEKTPUYECKHUX T0JIeH. JIMHUU https://m.edsoo.t
pHi ' u/ffOc6df2

HanpsH>KEHHOCTH

PaGora cun bubnauoreka
DJIEKTPOCTATHYECKOIO IOJISL. HOK
[loTenmuan. PaznocTh https://m.edsoo.r
MOTEHIINAIOB u/ff0c6f00



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

[IpoBOAHMKY ¥ AUDIEKTPUKH bubnuoreka
B DJIEKTPOCTATHYECKOM II0JIE. HOK
JusnekTpuueckas https://m.edsoo.r
MPOHULIAEMOCTh u/ff0c7018
bubnuoreka
DNEeKTPOEMKOCTb. HOK
Konpgencarop https://m.edsoo.r
u/ff0c7126
. bubnnoreka
DIEKTPOEMKOCTD IIIOCKOTO
[HOK
KOHJIEHCAaTopa. DHEeprus
https://m.edsoo.r
3apsHKEHHOTO KOHJEHCAaTopa U/FOCT2C0

JlaGopaTopHnast pabota
"M3mepeHue 31eKTpoEMKOCTH
KoHAeHcaTopa"



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

[TpunIMI NEACTBUSA U
MIPUMEHEHHE KOHJICHCATOPOB,
KOIMMPOBAJIBLHOTO arapara,
CTPYHHOTIO IIPUHTEpA.
DNeKTpocTaTUYEeCKas 3alluTa.
3a3zemiieHHe
ANEKTPONPUOOPOB

DneKTpUYeCKuil TOK, YCIOBUS
€ro CYIIeCTBOBAaHMSL.
[ToctostHubIN TOK. CHrta TOKa.
Hanpsixenne.
Conportusnenue. 3akoH Oma
JUI y4acTKa Lenu

IlocnenoBarenpHOE,

napajuiesibHOE, CMEIIaHHOE bubnuoreka

COEIMHEHHE MPOBOTHUKOB. 0.5 [IOK

JlaGopaTtopHnas pabota https://m.edsoo.r

«M3yueHnue cMenaHHoro u/ffOc74f0

COEIIMHEHUS PE3UCTOPOBY»

Pa6ota u moutHOCTH bubsmorexa
[HOK

ANEKTPUUECKOT 0 TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.r
u/ff0c7838



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

3akon OMa Jyist MOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
uenu. KopoTkoe 3aMbIKaHueE.
JIaboparopHas paboTa
«M3mepenune IJIC nucrounuka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTHBIICHUS

0.5

bubnunoreka
HOK
https://m.edsoo.r
u/ff0c7ae0

DNeKTpOHHAas TPOBOUMOCTh
TBEPABIX METAJLIIOB.
3aBUCHMOCTb COIIPOTHUBIICHUS
METaJJIOB OT TEMIEepPaTypBhl.
CBepXnpoBOAMMOCTh

DJIEKTPUYECKUU TOK B
Bakyyme. CBOMCTBa
AIIEKTPOHHBIX ITYYKOB

[TosryripoBOAHUKH, KX
COOCTBEHHAs M PUMECHAsI
npoBoauMocTh. CBOUCTBA p—
n-mepexoa.
[TosryripoBOHUKOBBIC
PUOOPHI

bubnuoreka
HOK
https://m.edsoo.r
u/ffOc84ae



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

DNEeKTPUUYECKUH TOK B

bubnunoreka
pacTBOpax U pacruiaBax
HOK
AJIEKTPOJIUTOB.
" https://m.edsoo.r
P u/ff0c82ba
JUCCOITHAITUSA. DIIEKTPOJIH3
DNeKTpUYECKUU TOK B raszax. bubnuoreka
CaMOCTOSITENbHBIA U LIOK
HECAMOCTOSITENIHBINA Pa3psijl. https://m.edso0.r
Monans. I1mazma u/ff0c84ae
DnexTpuyeckue npuOopsl U
N bubnnoreka
YCTPOMCTBA U UX
[HOK
MPAaKTUYECKOE MPUMEHEHHUE.
8 T —— https://m.edsoo.r
p u/ff0c86fc
0€e30MacHOCTH
bubnuoreka
O6o0maromuii ypok LHOK
«INEKTPOIMHAMUKAY https://m.edsoo.r
u/ff0c88be
KonTtponbHas paboTa o teme
bubnuoreka
«DJEKTPOCTATHKA.
. Ny LHOK
[TocToSHHBIN 3IEKTPUYECKUN
TOK. TOKM B pa3In4HBIX https://m.edsoo.r
' p u/ffOc8a8a

cpenax»



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

p . bubnunoreka
€3EPBHBIN YPOK.
6 ITOK
KontponbHas padoTa o Teme 1
7 S RN— https://m.edsoo.r
P u/FfOC8C56
p . bubmmoreka
€3EPBHBIN YPOK.
6 . LIOK
O6o0maromuii ypok 1o TeMam 1
8 10 x1acea https://m.edsoo.r
u/ffOc8f6e
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



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

11 KJIACC

KaTyHIKHU C TOKOM»

) KoJsnyecTBo 4yacoB
i DJIeKTPOHHbIE
ara
I Kontpouasn | IlpakTuue uugpoBbie
Tema ypoka Bce usyde
/ HbIE cKHe o0pa3oBarTeib
ro HUS
n padoTbI padoTbI HbI€ pecypchl
ITocTosiHHBIC MATHUTHI U UX
N bubnnoreka
B3anMO/JIeHCTBHE. MarHUTHOE OK
nose. Bexrop marHuTHOM 1 1
N | T https://m.edso0.r
A u/ff0co778
MarHuTHOW MHIYKIIUH
MaruauTHO€ TI0J1e bubnuoTeka
MIPOBOJTHUKA C TOKOM. OTBIT 1 IIOK
Opcrena. Bzaumoaelicteue https://m.edsoo.r
MPOBOJTHUKOB C TOKOM u/ff0c98fe
bubnuoreka
JlaGopaTopHas pabota OK
«M3ydeHre MarHUTHOTO TTOJIS 1 1 1

https://m.edsoo.r
u/ff0c98fe



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

JlelicTBME€ MarHUTHOTO TOJISI

Ha IPOBOJHUK ¢ TokOoM. Cuna bubnuoreka

Awmmepa. JlaboparopHas LHOK

pabota «VccnenmoBanue https://m.edsoo.r

JEUCTBUS MOCTOSTHHOTO u/ff0c9acO

MarHuTa Ha PaMKy ¢ TOKOM

JlelicTBME€ MarHUTHOTO TOJISI

H JIBIKYIYIOCH bubnuoreka

3apspKeHHYH0 dyactuiy. Cuma HOK

Jlopenia. PaboTa cutb hitps://m.edsa0.r
u/ff0c9df4

Jlopenua

DJIEKTpOMarHuTHas

naayknus. [Totok BekTopa

MarHuTHOM uHaykuuu. 3/1C

WHAYKIWHU. 3aKOH

AIIEKTPOMArHUTHOM

unaykuuu dapanes

JlaGopaTopHas pabota bubnuoreka

«HccaenoBanue sIBICHUS HOK

3JIEKTPOMArHUTHO M https://m.edsoo.r

VHJTYKLAW» u/ff0cal50



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTB. SIBIEHUE

camouHaykuuu. J1C bubnuoreka
CaMOUWHIYKIIMHU. JHEPTHs ILHOK
MAarHUTHOTO MOJISl KaTYIIKH C https://m.edsoo.r
TOKOM. DJIEKTPOMAarHUTHOE u/ff0ca600
rnosie

TexHnueckne ycTpoicTsa u

WX TIPUMEHEHUE: TTIOCTOSTHHBIC

MarHUTBhI, JIEKTPOMArHUTHI,

AJIEKTPOIBUTaTENb,

YCKOPHUTEH 3JIEMEHTAPHBIX

YacTHUll, MHAYKIIMOHHAS TeUb

O6o0maromuii ypok bubnmoreka
«MarHuTHOE 10J€. I[HOK
DJIEKTpOMarHuTHas https://m.edsoo0.r
HHIYKIUS» u/ff0cab82
KonTponbHas pabota no Teme bubnuoreka
«MarnurtHoe 1ose. [HOK
DneKTpoMarHuTHas https://m.edsoo.r
UHTyKLUS u/ffOcads58



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

CB00OOAHBIE MEXaHUYECKUE

bubnunoreka
Kosebanus. ['apMoHHUYECKHE
HOK
KosiebaHus. YpaBHEHHE
rapMOHHYECKUX KOJICOaHUI https://m.edsoo.r
p : u/ff0caf06
[IpeBpanienue sHeprun
JlabopaTtopHnast pabota
«HccnenoBanne 3aBUCHUMOCTH
Tepro1a MaJIbIX KOJIeOaHu i
rpy3a Ha HATH OT JUTHHBI
HUTH U MaCCHI Tpy3a»
KomnebaTenbHBIN KOHTYP.
CBoOoubIe
ANIEKTPOMArHUTHBIC
bubnuoreka
KoJIe0aHus B UI€aTLHOM OK
KoJIeOaTeIbHOM KOHTYDE. .
N ——— https://m.edsoo.r
Y u/ff0ch820
MEXaHUYECKUMHU U
ANIEKTPOMAarHUTHBIMU
KOJIEOaHUSIMU
®opmyna Tomcona. 3akoH bubnuoreka
COXpaHEHUs SHEPTUU B LIOK
AAeaIbHOM KOoJIe0aTeIbHOM https://m.edsoo.r
u/ffOcb9c4

KOHTYpE



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

IIpencrasnenue o
3aTyXarolux KojaeOaHusX.

bubnunoreka
BriHyX1eHHBIE
HOK
MeEXaHNYeCKUe KoIeOaHus.
Pe3onanc. Beia €HHbIE https://m.eds00.r
- DPIHYRA u/ffOchb86
AJIEKTPOMArHUTHBIE
KOJIEOaHU
[IepeMeHHBIN TOK.
CunyconaaibHbIN
. bubnnoreka
MepeMEHHbBIN TOK. MOIITHOCTh oK
MIEPEMEHHOTO TOKa. 1
AMIDTHTVIHOE I https://m.edsoo.r
a u/ffochd34

JIEUCTBYIONIEE 3HAUEHUE
CHUJIBI TOKA U HAIIPSHKEHUS

Tpancdopmatop.
[TpousBojcTBO, IEepeaaya u
noTpeOICHNE ICKTPUICCKON
SHEPTUU



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

YCTpOUCTBO U MPAKTHUECKOE

MIPUMEHEHUE AIEKTPUUYECKOTO bubmotexa

3BOHKa, FeHepaTopa HOK

[IEPEMEHHOT0 TOKa, TMHUH https.//m.eds00.1
u/ff0cc324

aNeKTponepeaay

DKOJIOTUYECKHE PUCKU TTPH

IIPOU3BOJICTBE

anekTpo3Heprun. Kynerypa

HCI0JIb30BAHUSA

AIIEKTPOIHEPIHH B

MOBCEAHEBHOM KU3HU

MexaHndeckye BOJHEI,

YCIIOBUS PacIpoCTPaHEeHHUSL. bubnuoreka

[Tepuoa. CxopocThb [HOK

pacnpoCTpaHeHUs U JIJTMHA https://m.edsoo.r

BoJIHBI. [lonepeunbie u u/ffOccab4

IIPOJIOJIbHBIE BOJTHBI

3Byk. CKOpOCTb 3ByKa. EHO(EHOTCK'&

I'pomkocTs 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

https://m.edsoo.r
u/ffOcccOc



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

DNEeKTPOMAarHUTHBIE BOJIHBI, bubnunoreka
HX CBOMCTBA U CKOPOCTb. HOK
[IIxana 3n€KTpOMarHUTHBIX https://m.edsoo.r
BOJIH u/ffOccfe0
[IpuHIUIB paTuOCBA3U U
TeneBuaeHus. PazBurue
CPEJICTB CBSI3H.
Pagnonokanus
bubnuoteka
KontponbHas padota LHOK
«Konebanus u BOJHBI» https://m.edsoo.r
u/ffOcc6f8
[IpsimonuneliHoe
pacrnpocTpaHEeHHUE CBETa B bubamorexa
OJHOPOJIHOM Cpee. HOK
ToueuHBI HCTOUHKK CBETA. https://m.ds00.¢
u/ff0cd350
JIyd cBeta
OTtpaxeHue cBeTa. 3aKOHbI bubnuoreka
OTPa)KEHHUS CBETA. [HOK
[TocTpoenne n3o0pakeHUN B https://m.edsoo.r
IIJIOCKOM 3epKaJjie u/ff0cd4e0
[Ipenomnenue cBeta. [lonHoe bubnuoreka
BHYTPEHHEE OTPaKEHUE. I[HOK
IIpenenbHbIA yroi moJIHOTO https://m.edsoo.r
u/ffOcd7f6

BHYTPCHHCT'O OTPAKCHUA



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

JIaboparopHas paboTa
«M3Mepenune nokasaress
MIPEJIOMIICHUS CTEKIIa»

Bubmnnoreka
HOK
https://m.edsoo.r
u/ffOcd67a

JInnzsl. [locTpoenue
M300pakKeHUH B JIMH3E.
dopmysia TOHKOH! JIMH3BI.
VYBenuueHue JuH3bI

bubnunoreka
HOK
https://m.edsoo.r
u/ffOcddle

JlabopaTtopHnast pabota
«MccnengoBanue CBOMCTB
M300paKeHUH B JIMH3AX)

Hucnepcus ceeta. CiaoKHBIN
cocraB Oenoro cera. L[BerT.

JlaGopaTopHnast pabota
«Habmonenne nucnepcuu
CBETa»

Wurepdepennus crera.
Judpakuus cBeTa.
JudpakunoHHas pemeTka

bubnuoreka
LHOK
https://m.edsoo.r
u/ffOced22

HOHepe“IHOCTb CBCTOBBIX
BOJIH. HOJIHpI/I?»aI_II/IH CBCTa

bubnuoreka
HOK
https://m.edsoo.r
u/ffOcf02e



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

OnTrueckue npuodOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€3011acHOTO PUMEHEHUS

I'pann1pl MpUMEHNMOCTH bubnuoreka
KJIACCHYECKOW MEXAHUKH. HOK
[ToctynaTel cienuanbHOU https://m.edsoo.r
TEOPUH OTHOCHUTEIIBHOCTH u/ffOcf862
OTHOCHUTENBHOCTH bubnuoreka
OJHOBPEMEHHOCTH. HOK
3ameJIeHHe BPEMEHU U https://m.edsoo.r
COKpAIICHHUE TJTUHBI u/ffOcfa42
DHEPrusi ¥ UMITYJIbC bubnuoteka
PENSATUBUCTCKOU YaCTHULIBI. [HOK
CBsI3b MaccChl € SHEPTUEH U https://m.edsoo0.r
MMIIYIIbCOM. DHEPIHs MOKOS u/ffOcfc68
KontponbHas padoTa bubnuoreka
«Onrtuka. OCHOBBI LHOK
CIICIMAIbHON TEOPUH https://m.edsoo.r
OTHOCHUTEIBLHOCTH u/ff0cf6f0
bubnmoreka
®otonsl. ®opmyna Ilnanka. LHOK

DOHeprus 1 UMIyJIbC GOTOHA

https://m.edsoo.r
u/ffOcfel6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
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https://m.edsoo.ru/ff0cfe16

OTKpbITHE U HCCIIEI0BAHNE
dotorddekra. OnbiThr A. I
CroneroBa

Bubmnnoreka
HOK
https://m.edsoo.r
u/ffOcffc4

3akonsl poTodhdeKTa.
VYpaBHeHue DUHIITEHHA IS
dboTtorddexra. «KpacHas
rparuiay Gororddexra

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d015e

HaBnenne ceera. OnbiThl I1.
H. JleOeneBa. Xumuueckoe
JIEUCTBUE CBETA

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d04a6

TexHuyeckue ycTpoucTBa u
MPAKTUYECKOE TIPUMECHEHUE!
dhoToreMeHT, (OTOIaATIHK,
conHeyHas OaTapes,
CBETOIHO/

Pemtenue 3amay no reme
«IJIEMEHTHI KBAHTOBOU
OTHUKI

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d0302



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
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Mopens atoma ToMcoHa. bubnunoreka
OmnsiTel Pesepdopaa mo LIOK
pacCesIHUIO O-4aCTHLL. https://m.edsoo.r
[Imanerapnas MoJeab aToMa u/ff0d091a
bubnnoreka
[Toctynatel bopa HOK
https://m.edsoo.r
u/ff0dOafa
N3nydeHne u norionieHue
bubnnorexa
(hOTOHOB MpU TIepexoIe OK
aToMa C OJTHOTO YPOBHS .
— oit. Biint https://m.edsoo.r
P APYTOH. BHA u/ffodoafa
CIIEKTPOB
BoiHOBEIE CBOMCTBA YaCTHIL.
. bubnuoreka
Bousnsl e bpowis. OK
KopnyckyisipHO-BOJIHOBOU .

e https://m.edsoo.r
AYELTHEM u/ffodocag
BBIHY)KJICHHOE H3JIy4CHHE
OTKpBITHE PAIMOAKTUBHOCTH. bubnuoreka
OmnsiTe Pesepdopaa mo I[IOK
OIIPEIIETICHUIO COCTaBa https://m.edsoo.r
PagOaKTUBHOIO U3JIy4CHUS u/ff0dofd2



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

CaorictBa anbda-, 6era-,
raMmma-u3JIydCHUs. Bnusane
PaAOaKTUBHOCTHU HA KHUBBIC
OPraHU3MBbI

OTKpbITHE IPOTOHA U

HeuTpoHa. M3otonsl. Anbda- bubmotexa

pacnaz. DJIeKTPOHHBIW U HOK

MMO3UTPOHHBIW OeTa-pacra. https.//m.eds00.1
u/ff0d1162

lamma-uznydyenue

BHGPFI/ISI CBsA3H HYKJIOHOB B

anpe. SlnepHble peakiuu. bubnuoreka

S nepHbIn peakTop. [IOK

[Tpo6eMbl, IEPCTIEKTUBHI, https://m.edsoo.r

9KOJIOTUYECKHE ACTIEKTHI u/ff0d1356

SIEPHOU SHEPTETUKHI



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

DNeMeHTapHbIE YaCTUIIBI.
OTKpbITHE O3UTPOHA.

MeTo 16l HAOIIOICHUS U
pPErucTpaIyu dJIeMEHTAPHBIX
yactul. Kpyrusliii cron
«DyHaMeHTaIbHbIE
B3aUMOJACUCTBUS. EAMHCTBO
(hbM3UYECKOU KapTUHBI MUPA»

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d0e38

Bun 3B€31H0r0 HebAa.
Co3sBe3nus, sipKue 3BE31bI,
IUTAHETHI, NX BUIUMOEC
nemwxkenne. CoiHeyHas
cHcTeMa

Couuite. CotHeunas
aKTUBHOCTE. MIcTOUHHUK
sHepruu CoJiHIA U 3BE3]



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

3BE3/1bI, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI
TJ1aBHOW
MOCJIEI0BATEILHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpeMeHHbIE
MIPEACTABIICHUS O
MIPOUCXOKIACHUH U DBOJIIOIIHH
Comnniia u 3BE€311

Mneunsin [1yre — Hama
I'amaktuka. [Tomoxkenne u
neroxkenne CoJtdia B
l'anakTtuke. ["amakTukm.
Uepnbie ObIphl B sapax
raJlakTUK

Bcenennas. Paz6eranue
rajgaktuk. Teopus bosbiioro
B3pbIBa. PenmkroBoe
u3NyyeHue. MeraraiakTuka

Hepemennsie npo0iembl
aCTPOHOMUHU

KonTtponsHas pabora
«NeMEeHThI aCTPOHOMUH U
acTpou3uKm»




O6o6maromuit ypok. Posb
(bU3UKK ¥ ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COLMAIBHOM U 3THYECKON
cdepax nesTeTbHOCTH
YeJoBeKa

O6o06maronuit ypok. Ponb u
MecTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOW HAay4HOU
KapTHUHE MHUpa

O6o06matromuii ypok. Poinb
(bu3HYeCcKOi TeOpuH B
hopmupoBaHUHT
MpPEICTaBICHUN O
(buznueckoil KapTuHe MUpa

O6o06maromuii ypok. Mecto
(bU3NYeCKOl KapTUHBI MHpPa B
o0I1IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHHIA O IPUPOIC




5 PesepBHbIi ypok. MarauTtHoe
5 noJjie. DIeKTPOMarHuTHAS 1
WHTYKIUS
5 PesepBHblil ypok. OnTuka.
7 OCHOBBI CieIUATBHOM 1
TEOPUU OTHOCUTEIILHOCTH
p . bubnnoreka
5 e3epHblil ypok. KBanToBas
¢du3mKa. DIeMEHThI 1 HOK
8 ACTPOHOMHUHU U aCTPOPHU3UKH hiips://m.eds00.r
u/ff0d1784
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIbBI 1JIAA YYUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






