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HOACHUTEJBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOW 00pa3oBaTeNIbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c y4€ToM (eaepaibHOH pabouell MporpamMmbl BOCHHUTAHUA U
KOHIIETIIIMK TpernojiaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepannu, peATU3YOIIUX OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

ConmepxaHnue mporpaMmbl 10 (U3HKE HAmpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatommuxcs 10-11 xmaccoB mpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO
nonxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
OoOy4eHHs, a TaKX€ YUYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHBIMU TNpenMeTramu. B Hel
OIIPE/EIISAIOTCA OCHOBHBIE LIEJIM M3yueHUsl (PU3MKU HAa YPOBHE CPEIHET0 OOIIEro
oOpa3oBaHUsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIIOYAET:

e IUIAHUpYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e colepkaHue yueOHoro npeamera «dusnkay mo rogam ooydeHusl.

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoriem Mupe. LIIKonbHbIN Kypc GU3HKH — CUCTEMOOOPA3yIOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomued. Mcmosib3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (popMuUpoBaHME YMEHUU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS NP BHITIOJHEHUU UMHU Y4E€OHBIX UCCIIET0BAHUM.

B ocHoBy kypca ¢u3WKu i YpOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAX WACH, KOTOpPbIE MOXHO paccMaTpUBaTh KakK MPUHIUIBI €ro
ITOCTPOEHHSI.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SIBIISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoesn eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce siBIsieTcs
dbopMupoBaHrE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanuzamus TpeanosiaraeT HCIO0JIb30BaHHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3U PA3BUTHUSA
¢u3ukn Cc pa3BuTHEM OOIMIeCTBa, a TaKkKe C MHPOBO33PCHUCCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTHYECKHUX MPHIOKCHHM
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS HJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JieM pallMOHAIBHOTO MPUPOIOTOIH30BAHMS U IKOJIOTHUUECKON 0€30MaCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CPETHEro OOIIero
oOpa3oBanus SBISAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKONU TeOpUH, poiiu (HyHIaAMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJES, TpaHHIaAX
MPUMEHUMOCTH TEOpPUH, JUIS OIHUCAHUS CCTCCTBEHHO-HAYYHBIX SIBICHHH W
IIPOIIECCOB).

CucTeMHO-AeSTENHbHOCTHBIN TOJIX0/I B Kypce (DU3UKH peanu3yeTcsl MPexie
BCEr0 3a CUET OpraHu3alMi SKCIEPUMEHTAILHOW JEATEbHOCTU O0YyYaroIIuXcsl.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO HCIOJIb30BaHUE CHUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX JKCICPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIMHA CIMCOK YYCHHUYECKHUX
MpaKTUYECKUX paboT. BrimeneHne B yka3aHHOM TiepeduHe JIabopaTOpHBIX PadoT,
NPOBOJUMBIX JUIS KOHTPOJS H  OICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXOMS U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHameHus kabOuHera Qusmku. IIpm dsToM  oOecreunBacTCs  OBJIAJCHUC
OoOyJaroIMMUCs yYMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH ¢ TIOCTAHOBKY OIBITOB TIO0 TPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

bonbioe BHUMaHWE yHAENsSeTCS PCEHICHUIO PAcYETHBIX W KAdYeCTBCHHBIX
3amad. [Ipu saTOM U1 pacd€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a7a4H C SIBHO
3a1aHHON (HM3UYECKOU MOJIENBIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUYCHHbBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO paszfesia Kypca, TaK U WHTETpupys 3HAHHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs Ha
0o0OBbsCHEHHE TMpOoTeKaHusi (U3MYECKUX SBJICHUM U TPOLIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanumsiMu PI'OC COO k MarepuaibHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mporecca 0a30BBII YpPOBEHb Kypca
(GU3UKK Ha YpOBHE CpeHEro 00111ero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
NpeIMETHOrO0 KaOWHeTa (U3UKKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro IHKIa. B kaOuHeTe (PU3MKH MOIKHO OBITH
HEO00X0oJIMMOe J1abopaTopHOE O0OOpYAOBaHUE /IS BBIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (Gu3NKe YIYCHHUECKUX MPAKTHUECKUX PadOT U JEMOHCTPAIIHOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyAoBaHHE (POPMHUPYETCS B COOTBETCTBUHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (U3UKe KIIOYEBBIX JEMOHCTpAIUil is
WCCIICIOBAHMSI  M3YYaeMbIX SIBJICHMA H  TPOIECCOB, OMIMUPUYECKHX U
byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlaGoparopHoe 00OpyaOBaHUE [UIsI YYEHHYECKHX MPAKTUYECKUX pPaloOT
(dopMupyeTcss B BHJIE€ TEMAaTUYECKHMX KOMILJIEKTOB M OOECIEUMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JByX oOydJarommuxcs. TeMaTudeckue KOMILICKTHI
1a0opaTopHOrO 000PY/IOBaHUSL JAOJKHBI OBITh TIOCTPOCHBI Ha KOMIUJIEKCHOM
WCIIOJIb30BaHNU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaToOpuil.

OCHOBHBIMM LIETISIMUA U3YYEHUS (PU3HKHU B 00IIEM 00pa30BaHUM SIBIISIFOTCSL:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3ysibTaTra HW3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue ymMeHUN OOBSCHATH SBJICHHUS C HCIOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpencTaBICHUNA O PO (PU3MKHU NI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne STUX Leie o0ecreuynBaeTCsl pelieHrneM CIeAYIONINX 3a1ad B

npoiiecce u3ydeHus Kypca (GU3UKU Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



e mpuHOOpEeTeHHe  CHCTeMbl  3HaHUH 00  o0mmx  (Qu3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3NYECKUX SBJICHUW B TPUPOJAE U I TIPUHATHS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB pEHICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOM
bu3nyeckol MoOAENbI0, 3aj]ad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHUMaHUE (PU3NUYECKUX OCHOB M MPHUHIMIIOB JCUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBLHOTO IIJIAHUPOBAHUSI U IPOBEJICHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMaINH,
OIPEENIEHHS TOCTOBEPHOCTH MOITYYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSl YMEHUN NMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
MPaKTUYECKUX pPaboT SABISETCS PEKOMEHAOBAHHBIM, YUYUTENb JEJaeT BHIOOP
NpPOBENCHUsT JTA0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBHIYATbHBIX
0COOEHHOCTEN 00yUarOIMXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

®usuka — Hayka O npuponae. HayuHble mMeToAbl IMO3HAHUS OKPYKAIOLIETO
mupa. Ponp dskcnmepuMmeHTa M TEOpMM B IIPOLIECCE NO3HAHUS IPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MogaenupoBanue ¢u3nyYecKUX SBIEHUM M mpoueccoB. HayuHble THmoTesbl.
®dusnyeckre 3aKOHbl U TEOpPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele M LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe JBHXeHUE. OTHOCHUTEIBHOCTh MEXaHMYECKOI'O JIBUXKEHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPAWHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPsSMOJUHEWHOE IBIKeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U MepeMenieHus
MaTepUAIbHOM TOYKH OT BPEMEHHU.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MMaJICHHUSI.

KpuBonuHenHoe  aBHKeHUE. [IBHKEHHME  MaTepualibHOM TOYKH IO
OKPYHOCTH C MOCTOSIHHOM MO MOAYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAA
ckopocTh. [leprnoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyecknue yCTpONCTBA W NPAKTHUUYECKOE TMPUMEHEHUE: CIUJIOMETP,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeaadHn.

Jlemoncmpayuu

Mogens cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUS.

[IpeobpazoBanue IBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBuxeHUs Tenaa, OPOIIEHHOTO IOJ| yIioM K TOPU3OHTY U
TOPU30HTAIILHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpasnenue CKOpoCTH pU ABUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydeHre HEPAaBHOMEPHOTO JABMKEHHUS C LEJBIO ONPEIEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBMKEeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHiun  otHocutTensHOcTH  ['aymmmesd.  IlepBeii 3axkoH  HeroToHa.
NHepunaibHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unnu cui. Bropoit 3akon HeroToHa
JUI MaTepUagbHOUN TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, CkoiabxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoadpuuueHnt tpenus.
Cuna conpoTUBIICHUS NPU ABWKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTesibHOE IBIKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4ecknue yCTpOWCTBA W NPAKTUUYECKOE MNPUMEHEHUE: TMOIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U T1aJICHUU.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TEJa, HMEIOIIETO OCh
BpalICHUsI.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

NMnynbc MartepualibHOM TOYKM (T€na), CUCTEMbl MaTepPUAIbHBIX TOYEK.
NmMmnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXpaHEHHUs HMITYJIbCa.
PeakTuBHOE ABMXEHHE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

[loTeHunanbHas JHEPIusl. [loTreHunanbHas SHEPTHs YIpyro
nedpopMupoBaHHOM  mnpykuHbl.  [loTeHuManbHast  SHepruss Tena  BOIM3U
OBEPXHOCTH 3€MJIN.

IloTeHnMaIbHBIE W HENOTCHUUAJIBHBIE  CHUJIBL. Ces3b  paboOTHI
HEIIOTEHIUAIBHBIX CUJI C W3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

VYipyrue u Heylpyrue CTOIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA UM NPAKTHYECKOE INPUMEHEHUE: BOAOMET, KOIED,
IIPY>KUHHBIN [TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomol

N3ydeHne abCONIOTHO HEYNPYroro yAapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBA3U pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKON SHEepruu
TEeJIa Ha IIPUMEpe PACTHKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MogexkyasipHasi puznka U TEpMOAUHAMHUKA
Tema 1. Ocnosvl MOEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBIWKEHHS U
B3aUMOJICCTBUS YaCTHUI[ BELIECTBA. MOJEIN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkama temnepartyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpPUHM HACAIbHOro raza. AOCONIOTHAs TeMmreparypa Kak Mepa
CpeAHEN KHWHETHUYECKOM SHEPrud TEIUIOBOTO JABMXKEHHsS dvactul raza. [llkana
temneparyp KenpBuna. ['a30BbIe 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanerpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBiICHHE H30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyecknue yCTpOICTBA M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OneIThI, JOKA3bIBAIOIINE JIUCKPETHOE CTPOCHHE BellecTBa, doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnpiThl 0 UG GY3UU KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita IITepHa.

OnBbITHI, JTIOKa3bIBAIOIIUE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMMOJICHCTBHUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSI MACAIBHOIO rasa,
M30IIPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

OnpeneneHue Macchl BO3yXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK/Ty MTapaMeTPaMu COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepMmonnHamMuueckass cucremMa. BHYTpeHHsIE 3HEprus TEPMOAUHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3MeHeHus. KoamdecTBo TerioTel U padoTta. BHyTpeHHsis
BHEpPrusi  OJHOATOMHOTO  HJEATIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAsI TEMIOEMKOCTh BELIECTBA.
KonunyecTBo TenmnoTsl npu Tenaonepeaaye.

[Tonsitue 006 aauabatHoM tporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[Ipumenenre mepBOTO 3aKOHA TEPMOJUHAMHKH K wu3omporieccam. ['padudeckas
WHTEepHIpeTanus paboThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TemnoBble  mammHbl.  [IpUHUMOBI  AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi HHEpPruM B TEIUIOBBIX MaiuHax. KoadduiueHt mnone3Horo
nevictBus TeruioBord MamuHbL. [lukin KapHo um ero ko3pduImMeHT IOIe3HOTrO
JENCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHU4ecKue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTeib
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH SHEPrUd Tejla MPU COBEPIICHUH pPaOOThI: BHUIET
npoOku u3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue sdupa B
JATYHHOU TPyOKe IyTEM TpeHUs (BUACOAEMOHCTPALIHS).

N3meHeHne BHYTPEHHEHN 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIionepeaaye.

OnpiT 1O anuabaTHOMYy pacIIMPEeHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYyTPEHHETO CTOPAHMsI, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepenne yienbHON TEMIIOEMKOCTH.

Tema 3. Aepezammnwie cocmoanusa eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHJeHcalus. Vcnapenue u kurneHue. AOCOTIOTHAs U
OTHOCUTEJIbHASL BIIAXHOCTh BO3AyXa. HacelmieHHwlid map. YaenapHas TeIIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Teaa. AHU3OTPOIHUS CBOMCTB
kpuctaimoB. Kuakue kpuctaiuibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpucTayui3aius. Y aeinbHas Teriora miasienus. Cyonumarusi.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTMH TMOJTYUYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAINIMYECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3mepeHrie OTHOCUTENBHOM BIIaKHOCTH BO3TyXa.

Pa3znes 4. DiieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OJNIeKTpu3alMs Tel. OJJNEKTpUYecKud 3apsn. [IBa Buaa SIEKTPUYECKHX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKA W TOJYNPOBOJHUKH. 3aKOH COXpPAHEHUS
AIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuyHsblil 31eKTpUUecKuil 3apsi.
Onextpuyeckoe mnone. Hanpspk€HHOCT  anekTpudeckoro mnois. IIpuHnmn



CYyHEPHO3ULMUHN INEKTPUUECKUX TToser. JIMHMNM HanpsKEHHOCTH DIJIEKTPUYECKOTO
OJIS.

PaGora cumm  snekrpoctatmueckoro  moissa.  [lorenmuman.  PasHocThb
MOTeHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DIIEKTPOCTATUYECKOM IOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh IOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyecknue yCTpoMCTBA M NPAKTHUYECKOE NPUMEHEHHE: DSIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3alllUuTa, 3a3eMJICHUE HJIEKTPONPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHLIMI JEUCTBUS DJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa oOT IUIOLIAAH
IIJIACTUH, PACCTOSIHUSA MEXKAY HUMU U IUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHEPrus 3apsHKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUUYECKUA TOK. YCIOBHUS CYIIECTBOBAaHUS DSJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOsTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

DJIEKTPUYECKOE CONPOTUBJICHUE. YIENbHOE CONPOTHBIICHHE BELIECTBA.
ITocnenoBarenbHOE, MAPAIIIEIBHOE, CMEIIAHHOE COEAUHEHNE ITPOBOIHUKOB.

PabGora oanektpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHKA TOKA.
3axoH Oma Ju1st TOAHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTtkoe 3ambikaHue.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METANIOB OT TeMmneparypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast 151 MIPUMECHAs IIPOBOJIUMOCTH
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHKOBBIE TPUOOPHI.

OJNEeKTpUYECKHd TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAs IUCCOLAUA. DIEKTPOIIN3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIM W HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP,
BOJITMETP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTeIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN THOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh CONPOTUBIICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CMeniaHHOe COeIMHEHUE MPOBOTHUKOB.

[IpsmMoe w3MepeHue dIEKTPOABMKYIIEH CWibl. KOpoTkoe 3amblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh COIPOTUBIICHHS] METAJIIOB OT TEMIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoit pa3psl ¥ IPOBOJAUMOCTB BO3AyXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3y4yeHue CMENIaHHOIO COEIMHEHNSI PE3UCTOPOB.

N3mepeHne 3JIEKTPOJIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHBIICHUSI.

HaOmronenue snexkrposnsa.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 Kiacce OCyHIECTBISETCS C
Y4ETOM COJEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcamMH MaTEeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHBIM (hakT, TUroTre3a, (u3nyueckas BEJIMYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUus,
napabona, runepOosa, ux rpaduKi U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

bBuonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH JKUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayu, TEMJIOBOE paBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U



ra3oB, JJEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMSA,
raJlbBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUH C HCIIOJIB30BAHUEM MEXAHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOALIUIHUKH, HCIOJb30BAHUE 3aKOHA COXpPaHECHMS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M APYIrHE), JBUIaTellb BHYTPEHHErO
CropaHus, napoBas TypOuHa, OBITOBOI XOJIOJAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIOB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HaHOTEXHOJIOIMH, 3JIEKTPOCTATHYECKasl 3allluTa, 3a3€MJIEHUE 3JIEKTpOonpuOOopoB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC pUOOPBHI,
ANIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. I1eKmMpoOMazHUMHAA UHOYKYUUA

ITocTtossnHple  MarHuThl.  B3aummojelcTBHE  MOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe moJsie. BekTop MarHMTHOW WHAYKUWHW. [IpyuHOMITI Cyneprio3uuuu
MAarHUTHBIX MoJied. JIMHMU MarHuTHOM MHAYKUMU. KapTuHa JMHUA MarHUTHOM
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe TI0JI€ TIPOBOJHMKA C TOKOM. KapTuHa IHMHUNA WHAYKIHA
MAarHUTHOTO TIOJIA JUIMHHOTO IPSAMOIrO IMPOBOJHUKA W 3aMKHYTOIO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYyJIb U HAITPABJICHHUE.

Cuna Jlopenua, €€ Moly/ib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
WHAYKUUU. OJEKTPOABHKYIIAs Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snekTpuyeckoe Tosie. OIEKTPOJBIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTh. SIBIEHME CaMOMHIYKIMH. OJIEKTPOJABMKYIIAS  CuUia
CaMOUHIYKITUH.

DHEeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHuThl, 3JEKTPOMArHUTBI, JJIEKTPOJBUIATEIb, YCKOPUTEINA 3JIEMEHTAPHBIX
YaCTHIl, UHIYKI[MOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JEKTPOHHOIO ITyYKa MATHUTHBIM ITOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBrue ABYX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTBre cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SBneHue 3NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHXKYILIEH CUJIbI MHIYKIIUU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBrIeHME CAaMOMHTYKIINH.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

M3y4yeHne MarHuTHOTO OJISI KaTYIIKH C TOKOM.

HccnenoBanue IeHCTBUS MOCTOSIHHOTO MArHWTa Ha paMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Kojiedanus

KonebGarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KojeOaHUS.
I"apmonnyeckue konedanus. Ilepuoxa, yactora, ammuTyga M Qasza KoJgeOaHU.
[IpyXMHHBIA MasTHUK. MareMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparenue sHepruu Npu TaApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHWYECKUMU U
ANEKTPOMATHUTHBIMU KoyieOaHussMH. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPIUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[TpencraBienne o 3aTyxaroUMX KojeOaHUsX. BeIHYX/IeHHbIE MEXaHHUUECKHE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYJITHOE€ W JIEUCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HANPSHKEHUS.

Tpancopmarop. [IpousBoacTBo, nepeaada u MOTPeOICHUE IECKTPUICCKON
SHEPIrUU. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTIUH B IIOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeNbHON CUCTeMbl (MPYKUHHBIM WU
MaTeMaTUYECKUI MasiTHUK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0oOOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu T1OCIEIOBATENbHOM COCIWHEHUH PE3UCTOpPA, KATYLIKU
VHAYKTUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3TEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomol

HccnenoBanue 3aBUCUMOCTH TEpHUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HUccnenoBaHnne TMEpEeMEHHOT0 TOKa B LEMA HU3  MOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJICHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMazZHUNIHbBLE BOTIHbL

Mexanuyeckue BOJIHBI, YCIOBHSL pacnpoctpanenHud. llepuon. CkopocThb
pacnpoCTpaHEHHUs] W JJIMHA BOJHBL [lomepedHble W MOpPOJOJIBHBIE BOJIHBL.
Nurtepdepentus u audpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3Byka. ['poMkocth 3Byka. Bricotra ToHa. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3IYUYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexktpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HHUE, MPEJIOMJICHUE, MOspu3anus, Tudpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[ITkasa 31€KTPOMAarHuTHBIX BOJIH. [IprMEHEHNE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TENEBUACHUA. Paguonokarusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHndeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBas JIMArHOCTMKAa B TEXHUKE W MEIAULHMHE, paaap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE TOTIEPEYHBIX U MPOI0JIHHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

HaOmonenue untepdepeHu u 1uppakimi MEXaHMIECKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGnronenne cBS3u TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTATYAOW U
4acTOTOM KOJIeOaHMUIA.



HccnenoBanue  CBOMCTB  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)XKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, HHTephepeHITus.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. lIpsMonuHENHHOE pacnpoCTpaHEHUE CBETA B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbBI OTpakeHHs cBeTa. [locTpoenne n3obpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCONIOTHBIN MTOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil Yroa IMOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cseta. CiioxHblIii cocTaB O6enoro cseta. LBer.

ColOuparomrie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
pacCTOSIHUE W ONTHYECKash CHila TOHKOM JuH3bl. I[locTpoeHue u3oOpaxkeHUil B
coOuparIIKX U pacceuBaroluX JuH3aX. Dopmyna TOHKOW JIMH3BL. YBEIUYEHHUE,
JTaBaeMo€ JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONTHKHU.

BonnoBass ontuka. WuTtepdepennuss cBeta. KorepeHTHblEe HCTOYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(hEpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakaus ceta. [udpakumonHas pemérka. YciaoBHe HaONIOACHUA
IJIaBHBIX ~MAaKCUMyMOB TIpU  MaJ€HUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(OPaKIUOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsMONMHENHOE pACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTtuyeckue npuOOpsI.

[TonHoe BHyTpeHHEee oTpaxeHue. Mozenb CBeTOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

Hab6mronenne narepdepeHIuu cBeTa.

HaGmonenune nudpakiuu ceera.

HaOGmronenue nucnepcuu cBera.

[TonydyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonydyenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

Habmronenue nossipuszanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi



N3mepenune nokasareisi npeaoMIICHHS CTEKIIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeIIHATBLHON TEOPUH OTHOCUTETbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIICLIMAJIBHOW TEOPUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIUIT OTHOCUTENBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU M COKpAILICHUE
JUTHHBI.
DHeprus U UMITYJIbC PESITABUCTCKON YaCTHIIBI.

CBs13b MacChl C JHEPrUEr U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
IIOKOSI.

Pa3nen /. KBanToBasi pusuka

Tema 1. Inemenmol K6aHmMOBOIU ONMUKU

®otonbl. ®opmyina [lnanka cBs3u s3HEpruu GOTOHA C €r0 YaCTOTOU. DHEPTUs
U UMITYJIbC (DOTOHA.

OtkpeiTre U uccnenoBanue pororpdexra. Onpitel A. I'. CroneroBa. 3aKOHbI
dotosdpdexra. YpaBHenue DuHmTeitHa 11 poTodaddexra. «KpacHas rpaHunar
dboTtorddekra.

JHaBnenne cBera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpocTBa M MPAKTUUYECKOE MpPUMEHEHHE: (HOTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®doTo3(dQheKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTHHOM.

HccnenoBanne 3akoHOB BHeEIHETO (GoTod(dexTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuIO 0 -4acTHII.
IlmanerapHas mogxens aroma. Ilocrymarel bopa. M3znydeHune u moriomeHue
(GOTOHOB mpU Tepexoae aToMa C OJHOTO YPOBHS DHEPrud Ha Apyrou. Bumwi
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BomHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynsspHo-BosaHOBOM
yaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHre AIMHBI BOJIHBI JIa3epa.
HabGmrogenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrapa
panuoakTuBHOrO wu3nydeHus. CBoilctBa anbda-, OeTa-, TraMMa-U3Iy4eHUs.
BiusgHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TpoTOHA M HeWTpoHa. Hykionnas moxens siapa ['eitzenOGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbba-pacnaa. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBA3U HYKJIOHOB B sajipe. Anepubie cuibl. JledekT maccsl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
SAnepusiii peaktop. TepmosinepHsiii cunTe3. IlpobOiieMbl M NEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHOU SHEPTETHKHU.
DOneMeHTapHbI€ YacTULbl. OTKPBITHE MTO3UTPOHA.
MeTobl HAOIIOEHUS U PETUCTPALIUU JIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO (hU3nuecKkoil KapTUHBI MUpA.
TexHUYeCKHe yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, simepHbIil peaktop, aroMHas 6omoa.
Jlemoncmpayuu
CuéTYrK MOHM3UPYIOIINX YaCTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol
HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPUZUKHU

Otansl pa3BuTHs acTpoHoMuu. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMHUH.

Bun 3B&3mHoro nHeba. Co3Be3nms, sSpKue 3BE3MBI, IUIAHETBI, MX BHIMMOC
JIBYDKEHIUE.

ComnHeunas cucTeMa.

Connne. ConHewyHass akTMBHOCTh. Mctounwk sHeprum CoJsiHIIa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajdbHBIM Kjacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» I 3BE3]] IVIABHOM MOCJIEAOBATEILHOCTU. BHYTpeHHEe cTpoeHue



3B€311. COBpEMEHHbBIE MPEACTABIEHUS O MPOUCXOXKAEHUU U 3Botounu CoJIHLA U
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
I'anaktnke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TaJIAKTUK.

Bcenennas. Pacmimpenue Beenennoii. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HabGnronenus: HeBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
IPUIIOKEHUH ISl OTIPEIENICHUS TOJIO0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be3/1usd CEeBEPHOro MOIYyIIapus U APKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOHM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHON Hay4HOW KapTHHE MUpPA, pOJib PU3NYECKON TEeOpUU
B (GOpPMHpPOBAHUU TPEACTABICHUA O (UINYECKON KapTHHE MHpPA, MECTO
bu3nueckoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3CH C KypcaMM MAaTEMAaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbId (hakT, rumnoresa, (u3nyuecKkas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IPOEKIHMH HA OCH KOOPIAMHAT, CIOXKEHHUE BEKTOPOB,
POU3BOJHBIE BJEMEHTAPHBIX (YHKIMM, NPU3HAKK TOJ00HUS TPEYrOJIbHUKOB,
ompeeeHIe TIOMIAAN IIOCKUX GUTYp U 00BEMA Tell.

buonocus: snektpuyeckue SBIECHUS B JKUBOM NpUPOJE, KojeOaTenbHbIE
JIBUKEHHUS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUSA B )KMBOMW MPUPOJIE, TEUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTypa TBEPABIX
TEA, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PEIIETKH, CHEKTPATbHBIN
aHaJms.



l'eoepagusa: MarHUTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNUHUU DJIEKTpONEpeAady, TEHEpaTop IMEePEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS T[€4Yb, pajap, pPaauonpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIMOHHBIA ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®dusnka» Ha ypOBHE CpPEIHEro OOIIEro
oOpasoBanusi (0a30BbII YPOBEHB) MOJDKHO OOECIEYUTH JTOCTHKCHHUE CIICTYFOIIIX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3ukay J0HKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WULMUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TIO3UTUBHBIX BHYTPEHHUX  YOCKIACHUN, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OIbITAa U OMNbBITA JESATEIBHOCTH B IPOLECCE peaIn3allMi OCHOBHBIX HaIIPABJICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UITUU 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAJAUIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX TI'PAXKIAAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3alINHY;

YMEHUE B3aUMOJECHCTBOBATH C COILIMATIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM IrpaXKJaHCKOH UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIUATAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHUBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) TpyA0BOr0 BOCIMTAHHUS:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodeccuoHaNbHON NeATeIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3MKKM Ha TPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYphbl, OCO3HAaHUE TJI00AIBLHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUM B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHMSA 1eJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIBHOCTH JKOJOTMYECKOM HANpPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

C()OPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHUE LIEHHOCTH HAay4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHuss  (U3MKA  OCYLIECTBISATh  IMPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeATENbHOCTh UHNBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNATh LEIU IEATEbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTHXKCHUS;
BBISIBIIAITH ~ 3aKOHOMEPHOCTHM M MPOTHUBOPEUUS B  paccMaTpPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ yU4ETOM aHaM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ACSATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
[EJIsIM, OIIEHUBATh PUCKH TOCIICICTBUI AESTEILHOCTH;
KOOPJIMHUPOBATh W  BBHINOJNHATH pabOTy B YCJIOBHSIX  PEABHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble nccienoBare/ibCKue 1eHCTBUS
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHATUSIMU U METOJIaMU
duznyecKoil HayKu;



BJIIAJICTh HaBBIKAMU YUEOHO-HCCIIEIOBATEIHCKON M MMPOCKTHOM NIEATETbHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 3a/iay (PU3UYECKOTO COJEpKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETalMY, MpPeoOpa3oBaHUI0 U NPUMEHEHUI0 B Pa3UYHBIX Y4YEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MMPOSKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh NIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUINOTE3y €€ peIIeHUs, HaXOAUTh apryMEHTHI JIJIs JI0Ka3aTeJIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHaJIM3UpPOBaTh TMOJYYECHHBIE B XOAE pEUICHUS 3aJlayd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (OpMYyIUpOBaTh COOCTBEHHBIE 3a7auyd B 00pa3oBaTEIbHOU
JeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OTICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TEPEHOCHUTh 3HaHWA 10 (U3NKE B MPAKTUUECKYyI0 00JacTh
KU3HECATSIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/JIaraTb OPUTHHAIBHBIC MOX0/IbI U PEIICHMUS;

CTaBUTh MPOOJIEMBI U 3a]1auu, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undgopmanueii:

BJIAJICTh HABBIKAMHU TIOJNydeHHs] WH(POpManuu (HU3UIECKOTO COICPKAHUS W3
MCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh TOUCK, aHaJu3,
CUCTEMATH3AIMI0 U MHTEPIpETali0 WHGOPMAIIMU Pa3TUYHBIX BHAOB U (Hopm
IIPEICTaBJICHMUS,

OIICHUBATh IOCTOBEPHOCTh MH(POPMAITUH;

UCIIOJIB30BaTh  CPEICTBA  MH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHUK SPrOHOMHMKH, TEXHHUKH OE30ITaCHOCTH,
TUTHCHBI, pEeCypcocOepeXeHUs, TPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPKAHUSA B Pa3IUYHBIX (opMarax c
y4éTOM Ha3zHAaYCHUS WH(POpMAIIUK U TIEJICBOM ayIUTOPHH, BEIOMpAst ONITUMAIIBHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KomMMyHuKaTHBHBIC YHUBEPCAJbHbIC yYeOHbIE 1eHCTBUA:
OCYIIECTBJISATh OOIIEHWE Ha Ypokax (HU3MKH W BO BHE-YPOUYHOMU
NESTEILHOCTH;



pacrmo3HaBaThb MPEANOCHUIKM KOH(QIUKTHBIX CHUTyallMd ©  CcMsr4yaTh
KOH(JIUKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

INOHMMATh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW M WHJMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KAXKJIOTO WIEHA KOJUIEKTUBA;

OpPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAVUHUPOBATh JEHCTBUS NO €€ JOCTMIKEHMIO: COCTAaBJIATh IUIAH JEWCTBUH,
pacnpenenarTb poid ¢ Y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaHIbl B
001 pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEH C MO3ULUU HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IMIOBEJIECHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIE YHHUBEpPCAJIbHbIE yUeOHbIE 1eiicTBUSI
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBJIATh MO3HABATECIBHYIO NEATEILHOCTh B 00JIaCTH
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpMyIUpOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSATEIILHO COCTABJIAThH IJIaH PEIICHHWS PacUYETHBIX M KadeCTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHUS MPAKTHYECKOW paOOTHI ¢ YIETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITHsIM;

pacIMpsITh paMKH Yy4eOHOTO TpeaMEeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUIA;

JieJaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a peIIcHME;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYIAUIMH B 00JaCTH
(HU3HMKH, TTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJUIEKT:

JaBaTh OICHKY HOBBIM CHTYallUsSM, BHOCHTH KOPPEKTHBBHI B JIEATCIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIHTATOB IIEIISIM;

BIAJC€Th  HABBIKAMH  TIO3HABATENHLHON  pedJeKkcuu KaKk  OCO3HAHUS
COBEpINAeMbIX JICWCTBHH M MBICIUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB M
OCHOBAHMH;



UCIIOJIb30BaTh MPUEMBI peiiekcun JUIsi OEHKU CUTYyallld, BEIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBAaTh PUCKH M CBOEBPEMEHHO NPUHHMATh PELICHHUS MO HX
CHW)KECHHUIO;

OpPUHUMaThb MOTUBBl W apryMEHTbl JpPYTrUX [pH AaHaJIU3€ pPe3yJIbTaTOB
JESITEbHOCTH;

IPUHUMATH ce0sl, IOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIHX I[PU aHAIHM3€ pPE3YyJbTaTOB
JESITEbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLIMOKHU.

B npouecce NOCTHKEHHSI JTMUYHOCTHBIX PE3YJIbTATOB OCBOCHHSI IPOrPAMMBI
no ¢usuke ISl YpOBHS CpPEAHEro oOmiero o0pa3oBaHUs y OOyYaroluxcs
COBEPILIECHCTBYETCS SMOLMOHAJIBHBIN WHTEJUIEKT, IIPEATOIararo i
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE 3MOIMOHAIIBHOE
COCTOSIHUE, BUJETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOW AMOIIMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYyJIMPOBaHMUs, BKIIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE NPHUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJaNTHPOBATBhCA K
SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIKOYAIOIIEW CTPEMJIEHUE K JOCTHXKECHUIO LIEMU U
ycrnexy, ONTHMH3M, WHHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €ro MpH OCYILIECTBIEHUU OOILIEHHs, CHOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH BBHICTPaUBaTh OTHOLIEHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K konmy o0yuenuss B 10 kJjiacce mnpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKU WU
TE€XHOJIOTUH, B IPAKTUYECKON IE€SATEIIBHOCTH JIOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHualibHasl TOUYKa, MHEpIUaIbHas cUCTeMa OTCUYETA, aOCOIIOTHO TBEPIOE TETIO,
UJICAIbHBIN a3, MOJEIIN CTPOEHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKU 3apsi]l IPU pelieHnd GU3NIECKUX 3a/1a4;



pacrmo3HaBaTh (PU3MUECKHUE SBICHUS (TIPOILECCHI) M OOBSICHATH X HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBA U
ANEKTPOAMHAMUKN:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJIMHENHOE
JIBWKEHUE, CBOOOJHOE TMaJIeHue Tel, JB)KEHHE II0 OKPYXHOCTH, HWHEpIIHS,
B3auMojieicTBUE Ten, Auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE KHUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHUE 00BEMA TEJ MPU HArPEBAHUU (OXJIKICHUH ), TEMIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHICHCALMS, IUJIABJICHUE, KPUCTAJUIM3alUs, KUICHUE,
BJIQYKHOCTh BO3/lyXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
coCyZle, CBSI3b MEXAY NapaMeTpaMHd COCTOSIHHSI Ta3a B  HM30IPOLECcCax,
3JIEKTPU3ALM TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HUCMOJIb3ys (DU3NUECKUE BEITUUYHMHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTb, YCKOPEHWE, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHUHUAIbHAS SHEPIrUsl, MEXaHU4YeCKas
paboTa, MexaHW4YecKass MOIIHOCTh, TpPH OINKUCAHUMU TMPABUIBLHO TPAKTOBATH
(GU3UYECKUI CMBICT HCHOJIb3YEeMbIX BEIUYMH, MX OOO3HAYCHHUS U EIUHUIIBI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYNHAMU;

ONMCHIBAaTh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUS,
UCTIONIb3YsT (U3MYECKUE BEIIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAsl YHEPIUsl XaOTUUECKOI'0 JIBUKEHHS MOJIEKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, padboTa rasa,
KO3 GUIIMEHT TOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; NPU ONMHCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIB3YEMbIX BEIWYUH, HX
o003HaueHUs W EIUHUIBI, HAXOIUTh (OPMyJBI, CBS3BIBAIONINE JIAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAM;

ONUCHIBATh U3YUYEHHBIC AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JICKTPUUYECKHUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3UUECKUE BEITUYUHBIL: DJICKTPUUYCCKUM 3apsij,
3JIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD IM0JIA, TOTEHINAJ, PA3HOCTh MOTEHIINAJIOB,;
Ipy ONHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UYECKHN CMBICI HCIOIb3yEMBbIX
BEIMYMH, WX OOO3HAYCHWS] W CIUHUIIBI; YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE TPOILIECCHI U SIBJICHUSI, UCTOJIb3Ysl (PU3nuecKue
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUs MEXAHWYECKOM OHHEPruU, 3aKOH COXPAHCHUs HWMITYJIbCa,
NPUHLNN CYNEPHO3ULUHA CHUJI, TPUHUMUII PABHONPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPrUU TEIJIOBOTO IBUXKEHUS MOJIEKYH C
aOCOIIOTHON TeMIepaTypou, MepBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsna, 3akoH Kyiona, mpu 3TOM pas3nuyaTh CIOBECHYIO



(GOopMyIUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE M yCIOBUS (TPaHHULIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHIMUIBI JCHCTBUS  MAIllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3anyaTh YCJIOBHS UX O€30MacHOTO HMCIOIb30BAHHS B
MOBCEHEBHOM JKU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPHU 3TOM
dopmynupoBath mpoOieMy/3amady M THUIOTE3y Y4YeOHOro JKCIEPHUMEHTa,
coOupaTrh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUS (PUZNYECKUX BEITUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs M HMCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIAYy  (U3MYECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(uKcupoBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B
BHJIE€ TaOJINIL U TPaUKOB, AENIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIECIOBaHUN B
pamMkKax y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW U IPOEKTHOM
JESTEIbHOCTU C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1aOOpPaTOPHOIO
o0opyI0BaHuUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCIIONb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4n
BBIOMpATh (DU3UYECKYIO MOJECIb, BBIJACIITh (PU3NUECKHE BEIMYUHBI U (hOPMYIIHI,
HEOOXOAUMBbIE JUIsl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUWBATh PEANbHOCTh
MOJIy4YeHHOTO 3HAaYeHUs (PU3NUUECKOUN BEIMUUHBI,

peuiaTh KaueCTBEHHbIE 33a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3uYeCcKre ABICHUS,

MCII0JIb30BATh Opyd  pelieHud  Y4eOHBIX  33Ja4y  COBPEMEHHbIE
MH(OpPMAIMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN
U TIpe/ICTaBlICHUs Y4eOHON U HAyYHO-TIONMYJISIPHON MH(OpMaIK, MOTYy4YEHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAIHUIO;

IPUBOJUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
U1t obecniedeHus: 0e30MacHOCTH MPHU OOpallleHUH ¢ TPUOOpaMu U TEXHUYECKUMHU



YCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbsI U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpeJIe;

paboTath B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAMOHAIBHO pACIPEACTsATh OOS3aHHOCTH U
IJIAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJICKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YUaCTHUKOB IPYIIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.

K konmy o0yuenus B 11 kjacce mnpeaMeTHble pe3ynibTarbl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3uKu B (HopMHpOBaHHUH
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHH COBPEMEHHON TEXHUKU H
TEXHOJIOTUHA, B IMPAKTUYECKOW JEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IMHCTBO
(u3nYecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULbBI TPUMEHEHUS H3YYEHHBIX (PU3HUYECKUX MOJIETeH:
TOYEYHBIA ANEKTPUUECKUN 3apsl, JIyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, SACPHas
MOJIelb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOTO sjipa IpPHU pPELIeHUH (HU3HUECKUX
3a/1ay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKHU M KBAHTOBOUW (DU3MKH: JEKTPUUECKAsT TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACUCTBUS TOKA, B3aUMOJEUCTBHUE
MAarHuTOB, DJICKTPOMAarHUTHasE WHAYKUWS, JACHUCTBHE MArHUTHOIO TIOJISI Ha
IOPOBOJHUK C TOKOM M JBWXXYILUMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacCHpOCTPAHEHUE CBETa, OTPAKEHHUE, MNPETOMIICHHE,
uHTepdepeHus, audpakuus ¢ NoJIpU3alMs  CBETa, JUCIEPCHs CBETa,
doTornekTpuaeckuit 3pdext (poTodrddheKT), CBeTOBOE JAaBiICHNE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHAasT M HUCKYCCTBEHHAs

PaINOAKTUBHOCTE;
ONMKCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUECKHE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  TPOBOJUMOCTb  pPa3jIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBICHUSA (MPOLIECCHI), HCMONb3Ys (U3HUECKUE BEIUYUHBL:
JNEKTPUYECKUM 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOABIKYIIAs cujia, padoTa TOKa,
WHIYKLIHWS MarHUTHOTO TMOJs, cwia Ammepa, cuia JlopeHua, WHIYKTUBHOCTH
KaTyIIK{, DHEPIUs JJIEKTPUYECKOTO M MAarHUTHOTO IIOJIEW, NEPUOA MU YacToTa
KojeOaHui B KoyeOaTeNbHOM KOHTYpe, 3aps] M CHJa TOKa B Tpoliecce
FapMOHMYECKUX OJJIEKTPOMATHUTHBIX KoJeOaHuil, (OKyCcHOe paccTOsHUE H
ONTHYECKas CHUJIa JIMH3bI, IPU OMUCAHUU MPABHIBHO TPAKTOBATh (PU3NUYECKUN
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUST U E€JMHHULbI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIAHHYI0 (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEJINYMHAMU;



OMUCHIBATh H3YUYCHHBIE KBAHTOBBIE SBJICHHS M MPOLIECCHI, HCIOIb3YS
¢u3nyueckrue BEIMYUHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsl U UMITYJbC (OTOHA, MEPUOJ MOJIypacnaaa, SHEPrusi CBs3U
aTOMHBIX SIIep, MNpPU OINMCAHUU TPABWIBHO TPaKTOBAaTh (PUIUYECKUM CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIHMYWHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTOIB3YS (HU3UUECKUE
3aKOHBI U MPUHLMINBL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIIBHOTO U MapajuIeIbHOTO
COCMHEHUA NPOBOJAHUKOB, 3aKOH J[koyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKIINH, 3aKOH MPSAMOJMHEHMHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHS CBETa, ypaBHEHHE ODWHIITEHHa s (hoTodPdeKra,
3aKOH COXPAaHEHUs SHEPryH, 3aKOH COXPAHEHUSI MMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUs MacCOBOrO 4HWCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 00JacTH)
IPUMEHUMOCTH;

ONPENIENATh HAIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh U OIMCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JINH301;

BBITIOTHATh HKCIEPUMEHTHI IO MCCIIEAOBAaHUIO (PUBUUECKUX SIBICHUM U
MPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBarh TpoOJeMy/3agady M TUIOTE3y Y4eOHOro IKCIEpHUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpPOBaThH BHIBOJIHI;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIUYUH, MPU
STOM BBIOHMpAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPEUIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (DM3UYECKUX BEJIUYUH C HCIOJb30BAaHUEM
OpSMBIX U3MEPEHUM: TPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHHS;

coOJI01aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HMCCICIOBAaHUN B
paMKax y4eOHOTrO OJKCIEPUMEHTa, Y4eOHO-HCCIIENOBATEILCKOW W TMPOCKTHOU
JEATEIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1TA0OPATOPHOTO
o0opyI0BaHuUs;

pemarh pacu€THbIE 3a7a4dl C SBHO 3aJlaHHOW (DU3WYECKON MOJEIbIO,
UCTIONB3Ys DM3UYECKUE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAIN3a yCIIOBUS 3a7a4n



BBIOMpATh (PU3NYECKYIO0 MOJEINb, BBIICIATh (PU3NUECKHEe BETUUYMHBI U (HOPMYIIHI,
HeoOXoIuMBbIe JUIg €€ pelIeHusi, IPOBOJUTh Pacuy€Thl M OLEHHBATH PEATbHOCTH
MOJYYEHHOTO 3HaYCHHS (PU3NYECKON BEIUYHHBI,

pelaTh Ka4eCTBEHHBIE 33[]a4i: BHICTPANBATh JIOTUYECKH HEMIPOTHBOPEUUBYIO
IIETI0YKY pacCyXJIEHHI C ONMopoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue SBICHUS;

UCTOJb30BaTh  MPH  pPEHICHMH  y4eOHbIX  3aJad  COBPEMEHHBIC
uH(GOPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
¥ TIpe/ICTaBJICHUS Y4eOHOM U HaAyYHO-TIOMYJISIpPHON MH(POPMALINH, TOJTy4eHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTM3UPOBATH MOJIy4aeMyl0 HHPOPMAIIHIO;

OOBSICHATh TPHUHLMUIBI JIEHCTBUA MAaIllMH, NPUOOPOB U TEXHHUUYECKUX

YCTPOMCTB, pa3nuyaTh yCIOBHs WX OE30MACHOTO MCIIOIb30BAHUS B MIOBCEIHEBHOM

KU3HM,

IPUBOJIUTH MPUMEPHI BKJIA/Ia POCCUHUCKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (U3MKE B MOBCETHEBHOW >KU3HH
Ut o0ecrieyeHus: 0€30MacCHOCTH MPU OOpPAIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS M COOIOCHUS HOPM JKOJOTHYECKOTO
IIOBEJICHUS B OKPYKalOIIeH cpene;

paboTaTh B TpyNIEe C BBIIOJHEHHUEM pa3JMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBAaTh pabOTy TPYNIBL, PAMOHAIBHO pACIpenemsaTh OOS3aHHOCTH U
TUTAHUPOBATh JCATEIHFHOCTh B HECTAHIAPTHBIX CHUTYAIUSIX, aJeKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubmnoreka LIOK
1.1 ®u3uKa ¥ METOAbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/ 74 1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kitmemaritia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hluramiia ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bF72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubnuoreka [IOK
' TEOPUHU https://m.edso00.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BELIECTBA. 5 bubmumoreka LIOK

®da3oBbI€ MEPEXOIBI

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 mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 MEKTPOCTATHKA 10 https://m.eds00.ru/7f410bf72
ITocTOstHHBIN MeKTpUYECKUl TOK. TOKHM B bub6nuoreka LIOK
4.2 12
Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
MPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOJIUHAMUKA
11 MarnuTHO€ noJie. DIeKTpOMarHuTHas 1 1 3 bubnmoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHuuyecKue 1 31eKTpOMarHuTHhIE 9 1 bu6mmoteka [LIOK
' KoNeOaHus https://m.edso0.ru/7f41c97c¢
29 MexaHU4YecKHe 1 JJIEKTPOMarHUTHhIE 5 1 bubnnoreka [IOK
' BOJTHBI https://m.edso0.ru/7f41c97¢
bu6mmoteka I[IOK
2. 1
3 Onruica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cieIUATLHON TEOPUN bubnmnoreka [IOK
3.1 4 1
OTHOCHTEJIbHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 4
Pazgen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [IOK
4.1 DJIeMEHThI KBAHTOBOM ONTHKH 6 httos://m.edsoo.ru/7fA1c97¢
4.2 Crtpoenue aroma 4 but6mmoreka [JOK



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

4.3

ATtoMHOe sApo

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

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEHTbI ACTPOHOMUH U aCTPOPU3UKHU 7 ﬁt?ri?/l;lgzedizﬁ?/fmmgh
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o06matroniee MOBTOPSHHE 4 ﬁg{i?;;;zzzﬁafmlcgh
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE

Ne Hara nudposbie
Tema ypoxka Kontpoabubie | IlpakTnueckue

n/n Bcero U3y4YeHHsi | oOpa3oBaTesibHbIE

padoTsbI padoTsI
pecypchbl
®du3uka — HayKa 0 IPUPO/IE.
1 Hayunsie MCT(})] bl HOfoHH;{ 1 bubmmorexa [IOK
i a https://m.edsoo.ru/ff0c32e2

OKpY’KaloIllero Mupa
Ponb 1 MecTo usuku B

5 (hopMHUPOBaHUH COBPEMCHHOMN 1 bubnnoreka [IOK
Hay4YHOW KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ACSITEIbHOCTH JIFO/IEH
Mexannyeckoe IBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHIECKOTO 1 bu6mmotexka I[IOK
nerkeHus. [lepemelienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIPAMOIMHEITHOE 1 bubanorexa [IOK
JBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE ITPAMOJIMHEMHOE 1 bu6muotexa [LIOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe maieHue. Y CKOpeHHe 1 but6mmoreka [JOK
CBOOOTHOTO Ta/IEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUxeHUeE.

7 JIBm>keHne MaTepraIbHOM TOUKH 11O 1 brbmmorexa [TOK

P https://m.edsoo.ru/ffOc3ada
OKpY>KHOCTHU
8 [Tpunnun orHocuTenpHOCTH ["anmuies. 1 but6mmoreka [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

NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bu6mmoteka [IOK

o CYTCPHOSHIII CIL. BTOpOHfaKOH https://m.edsoo.ru/ff0c3be8
HrproToHa /1 MaTepuaibHOM TOUKH

10 Tpernii 3akoH HeroTOHA [151 bubnuorexa [IOK
MaTepHAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTOo TsaroreHus. Cuna

11 TsokecTH. [lepBas kocMuueckast bromiorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koadduiment tpenus.

13 Cuna CEHpOTI/IBHeI-(IbI/IqS)I npu I[BI/ITieHHH bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WIIH raze
[TocTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmotexka IIOK
MowmeHnT cuiibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPJIOTO Tela
NMiynsc MaTepuaibHONM TOYKH,

15 CUCTEMbI MaTEpUATIbHBIX TOUEK. bubnmnoreka [IOK
NmMmynsc cuitbl. 3aKOH COXpaHEHMS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE
PaGota u MOIITHOCTH CHITBIL.

16 Kunetnyeckas sHeprust MaTepUalbHON bu6mmoreka [IOK
Touku. Teopema 06 U3MEeHEHNUHN https://m.edsoo.ru/ff0c4502
KUHETUYECKOI SHEpruun

17 [ToTennuansHas YHEPrHsl. but6mmoreka [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
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[TorennmansHas SHEPTUS YIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast JHEPTUs TeIa BOIU3U
IIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHbIC U HETIOTEHIIMATBHBIC
cuibl. CBs3b pabOTHI
HETIOTEHIIMATBHBIX CUJI C MK3MCHEHUEM
MEXaHUYEeCKOU OHCPIUU CUCTCMBI TCJIL.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPrUH

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaboparopHas paboTa
«HccnenoBanue cBsi3u pabOThI CUIIBI C
H3MEHEHHEM MEXaHHYeCKON OHCpPIrun
TeJa Ha MMPUMEPE PaCTIKEHHS
PE3UHOBOTO JKI'yTa»

20

Kontponbnas paborta o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXAHUKE

bu6mmoteka I[IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-
KHHETHYECKO! Teopuu. bpoyHoBckoe
nskenue. Jupoysus

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep IBHKECHUS U
B3alMO/JIEHCTBHS YaCTHI] BEILIECTBA.
Mopaenu cTpoeHHs ra30B, KUIKOCTEH
U TBEPABIX TEI

23

Macca monexyin. KonnuectBo
Bemecta. [locTosinHas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa
u e€ n3mepenue. [llkana remneparyp



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

Lenbcus

WUneansusiii raz 8 MKT. OcHOBHOE

bubnuorexa [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcommoTHas TeMIlepaTypa Kak Mepa

%6 CpellHel KHHETUYECKON SHepTruu bubmmoreka [IOK
JBUYKECHUS MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH [lanpToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabora

08 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamMu COCTOSIHUS
pa3peKeHHOTO ra3a»

29 N3omnponeccel B uAealbHOM T'a3e U UX bu6nmmoteka [IOK
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJTUHAMUYECKON CHCTEMBI U

30 cnocoOrI e€ n3meHeHus. Konmuectso bubnuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HUJICATEHOTO
raza

but6mmoreka [JOK

31 Brpst renonepe asy https://m.edsoo.ru/ff0c5c36
VY aenbHas TEITOEMKOCTD BEIIIECTBA.

32 KonnuecTBo TemnoTel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnradaTHBIN MpoIece

33 IIepBbIil 3aKOH TEPMOAUHAMUKU U €70 bu6mmoreka [IOK
IIPUMEHEHUE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc

34 Heob6patumocTs porieccoB B but6mmoreka [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

npupoze. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun aeiictus u KI1J[ TermoBoit

bubnuorexa [JOK

35
MalIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOru4ecKue mpoodIeMbl
TETUIO3HEPTEeTHKHI
38 O6o06maromuii ypok «MoJeKyspHas bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHas pabora 1o teme
39 «MofIPeK TSt HI;H ¢uznka. OCHOBBI bromiorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue U KOHACHCALUS. bubnnoreka [IOK
Hcnapenue u xurexnue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs M OTHOCUTEIIbHAS
41 BJIAKHOCTH BO3Ayxa. HacklieHHbII brbsmorexa HOK
A% - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnoreka [IOK
CBOWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayuisl. COBpeMEHHBIC MaTepHATbI
[InaBneHre U KpUCTATITH3AIUS.
P B bubmuorexa [JOK
43 VY nenpHas TETUIOTa TUIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
bu6munorexa [IOK
44
YpaBHEHHE TEILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUIECKUM bu6mmoreka [IOK

3aps. JIBa BUa JIEKTPHUECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsa0B

HpOBO,I[HI/IKI/I, JUDJICKTPHUKU U

46 MMOJIYIIPOBOJHUKH. 3aKOH COXpaHEHUS bubmorexa HOK
yHpoBoa ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumogeiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHBIN dIIEKTPUUECKUI bubmorexa [IOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpssk€HHOCTB 37EKTPUYIECKOTO
48 nosis. [lpunHnun cynepno3unuu bubmmoreka [JOK
JNEKTPUYECKUX NONEH. JInHnM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuit 3JIeKTpOCTaTHIeCcKOro
49 noxad. [lorennman. Pazsocts bubmorexa HOK
’ ' https://m.edsoo.ru/ffOc6f00
MOTEHIIHAJIOB
IIpOoBOIHUKY U JUDIIEKTPUKHU B
50 3J'IpeI(T I(l)CTaTI/ILIeCKOM n(f)ne brbsmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas IpOHUIIAEMOCTh
bu6mmoteka I[IOK
51 OnexrpoéMrocTh. KoHmeHcaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TJIOCKOTO
52 KOHIeHCcaTOpa. DHEPrus 3apsHKEHHOTO bubmorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCcaTopa
53 JlaGopatopHnas pabota "M3mepeHnue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT 1€ICTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOIMPOBAIBHOTO

amnmapara, CTpyMHOro IpHHTEpA.
DJIeKTpOCTaTUYECKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHue IEKTPONpruOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [loCTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akoH Oma Jyist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIAaHHOTO COETMHCHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOITHOCTB DIIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3axon OMa 11 TOJTHOU (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne D/IC ucrounuka Toka u
€r0 BHYTPEHHETO COMPOTUBIICHHS

bu6nmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCHMOCTD
COHpOTI/IBJ'IeHI/ISI MCTAJIJIOB OT
TemnepaTypbl. CBEpXIPOBOAUMOCTD

60

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TY4YKOB

61

[TonynpoBoiHUKH, MX COOCTBEHHAsT U
npuMecHas MmpoBoaAUMOcTh. CBoiicTBa
p—n-nepexoaa. [1onyrnpoBOIHUKOBBIE
puOOpEI

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



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

DJIEKTPUYECKUH TOK B pacCTBOpax 1
pacruiaBax 3JIeKTPOIUTOB. bubmmoreka [IOK

62 1
DNEKTPOIUTHYECKAs TUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DeKTpoaun3
DJIEKTPUYECKUH TOK B rasax.

63 CamocCTOsTENbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ffOc84ae
[Tnazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubmmoreka [IOK
npuMmeHenue. [IpaBusia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o006maromuii ypok 1 bubmmoreka [IOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas padbota no reme

66 «Qnekrpocraruka. [TocTossHHBIN 1 bubnnoreka [IOK
3NeKTpudecKkuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeliax»»

67 PesepsHblit ypok. KonTponbHas 1 bubnuoreka [IOK
pabora 1o Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6001maronuii ypok 1 bub6muoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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https://m.edsoo.ru/ff0c8c56
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11 KIIACC

Kosau4vecTBOo 4acoB JIeKTPOHHbIE
[
JI:;_II Tema ypoka Bcero Kontpoaeueie | Mpakririeckue fllj;:eﬂﬂﬂ ﬁglizzszenbnble
padoThI padoThbI pecypest
[TocTostHHBIC MATHUTHI U UX

1 B3auMoiercTBUE. MarHuTHOE MHOJIE. 1 bu6nmmoreka [IOK
Bekrop maruuTHOM HHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIHUH
MarauTHoe 1oJjie NpoBOJIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopeiicTBue nNpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubnnorexa [IOK
MAarHUTHOTO ITOJIS1 KATYIIKHU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [IOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHMWTa Ha PaMKYy C
TOKOM»

JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBIKYIIYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubnnorexa [HOK
Cwa Jlopenma. PaGoTa cutbl https://m.edsoo.ru/ffOc9df4
Jlopenua
DnekTpoMarHuTHas uHaykuus. [lotok

6 BEKTOpa MarHUTHON HHIYKIuu. DJ1C 1
WHIYKIIMU. 3aKOH AJIEKTPOMarHUTHOM



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

uHaykiuu Papanes

JlaGopaTtopHast pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM MHTYKITUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
DHeprusi MarHUTHOTO TTOJISt KATYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, MIEKTPOJBUTATEND,
YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHII,
WHIYKLNOHHAs II€Yb

10

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAs WHTYKITHSD

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padbota no reme
«MarsauTtHoOe nosze.
3J'I€KTpOMaFHI/ITHa$I HUHAOYKIUS

bubmmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. [[apmoHnueckue
KoneOaHusl. YpaBHEHUE
rapMOHHYECKHX KOJIeOaHuM.
[IpeBpaienue sHEprUn

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTHU OT JJIMHBI HUTU U MACChI I'py3a»

14

Koneb6arenbupiii KOHTYp. CBOOOIHBIC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMAardiuTHBIC KoJIeOaHMS B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KOJICOaQHUSIMU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UJI€ATTLHOM
K0J1Ie0aTEIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHUYECKHE KojieOanus. Pe3onanc.
BrIHyKIeHHBIC JIEKTPOMArHUTHBIC
KoJIeOaHus

bubmnoreka LIOK
https://m.edsoo.ru/ffOchb86

17

[lepemennsiii Tok. CHHYCOUAATBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JIEUCTBYIOILIEE 3HAUEHUE CUIIbI TOKA U
HaIpsHKEHUS

bubmmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepegaya u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHNE 3JIEKTPUYECKOT O 3BOHKA,
TeHepaTopa IMEPEMEHHOIO TOKA,
JIMHUU BJIEKTpoliepenay

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynberypa ncnons3zoBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHON
KU3HU



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

MexaHHUECKUE BOJIHBI, YCIOBHS
pacrtipoctpanenus. [leproa. Ckopoctsb

Bu6nmuoreka [IOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle U NPOJOIBHBIE BOJIHBI
29 3ByK. CKkOpoCTh 3ByKa. [ poMKOCTB bubnmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJEeKTPOMAarHUTHBIEC BOJHBI, UX
23 CBOMCTBa U cCKOpocTh. [1Ikama bubmmorexa LOK
https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagrOCBS3U U
24 TeneBueHus. PazButue cpencts
cBs3u. Panmonokanus
o5 KonTponbHnas padora «Konebanus u bubnuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMoNMHENHOE pacIIpOCTPAHEHHE
26 CBETa B OJJHOPOJHOM CpeJIE. bubnuoteka [IOK
ToueuHsblil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubnmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
n300pa’keHHi B IUIOCKOM 3epKaiie
[Ipenomnenne ceera. [lonHoe
28 BHyTpeHHee oTpakeHune. [IpenenbHslit bubnnorexa [HOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXXKEeHUs
29 JlaGopatopHas pabota «/3mepenue bubnnorexa [HOK
[OKa3aTeiIs IPeIOMIIEHUA CTEKIIA https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenue n3oOpaxeHuit B bubmuoteka [IOK



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

nuH3e. DopMyia TOHKOU JTUH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHast pabota

31 «UccnenoBanue CBOUCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus cBeta. Cl0XKHBIN COCTaB
32 6enoro csera. L{er. JlabopaTopHas
pabora «Habumonenue aucrnepcuun
CBETa»
33 WnTepdepenmus ceera. Audpaxius bubnuoreka LIOK
cBera. JludpakunoHHas penéTka https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npuOOpsI U yCTPOHCTBA U
yCIIOBUS MX 0€30MacCHOTO MPUMEHEHUS
['panu1IBl IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKU. ITocTynaTel bubnnorexa [IOK
CIIeLIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIBHOCTU
OTHOCHUTEIBHOCTH OTHOBPEMEHHOCTH.
37 3aMeIJIeHre BPEMEHH M COKpaIEHUE bubmorexa TIOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
OHeprusi ¥ UMITYJIbC PEIATUBUCTCKON
38 yacTunbl. CBSI3b MacChl C SHEPTHEN U bubmmorexa [JOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHUS MOKOS
KonTtponbras padora «OnTuka.
. bubmuorexa [JOK
39 OCHOBBI CITEITUATBHON TEOPUHU

OTHOCHUTCIIBHOCTH

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
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®otounbl. Dopmyina [1nanka. Dueprus

Bu6muoreka [JOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 1OK
nOInOTEKA
41 otod(ddexra. O A.T.
porospexr TIPITRL https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl porodddexra. YpaBHeHHE
42 3ﬁHIHT6§H3 mi)l(bq)omaq)g)ema Bubnuotexa LIOK
) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XUMHYECKOE IENCTBUE bubmorexa HOK
AcBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOe MPUMEHEHHE:
44
dboTorneMeHT, POTONATUHK,
CoNTHEYHas Oarapesi, CBETOINO
45 Pemenne 3ama4 mo Teme « JIEMEHTBI bubmuorexa [JOK
KBAaHTOBOM OIITUKN) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcora. OnbITE
46 Pezepdopna nmo paccesHuio o-4actu bubmmorexa LIOK
POOpA P - https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aTomMa
Bbu6nmuoreka [JOK
47 II b
OCTYJTAThI bopa https://m.edsoo.ru/ff0d0Oafa
W3nyuenne u nornoienue ¢GboToOHOB
48 o I/I}l,'lqe exome aTOMaliﬂc o) HO(bliO OBHS bubmorexa [IOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha JAPYroil. Buibl criekTpoB
BoaHoBEIEe cBoiicTBa yacTull. BoiHbl
N bu6mmoreka [IOK
49 ne bpoins. KopnyckynsipHo-

BOJIHOBOM ayanu3M. CHIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JTYyYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHunio cocraBa
PaauOaKTUBHOTO U3TYyYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaIMOAKTUBHOCTH HA YKHUBBIC
OpTraHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
OJNEKTPOHHBIN U MO3UTPOHHBIN Oera-
pacnan. ['aMmma-nsiydyenue

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

53

DHeprusi CBA3U HYKJIOHOB B Si7Ipe.

S nepHblie peakuuu. AnepHbii
peaktop. [IpoOnembl, MEpCIEeKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIEPHOI
SHEPreTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
perucCTpaIu SJIEMEHTAPHBIX YACTHII.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3auMoOAeUCTBUSA. ENMHCTBO
(U3UYECKON KapTHHBI MUPAY

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0r0 HeOa. Co3Be3aus,
HpKI/Ie 3Bé3ll])l, IJIaHETHBI, UX BUINUMOC
nBroxenue. CojIHeUHas cucreMa

56

Counnne. ConHeuHast akTUBHOCTD.
Wcrounuk sneprun ConHua v 3B€31



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MocJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3B&31. COBpeMEHHbIE
MIPEICTABICHUS O IPOUCXOXKICHUH U
sBostonun CosHIla U 3BE3]

58

Muneunsiii [Tyt — Hama [NamakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanakruke. ['anaktuku. Y€pHbie
JBIPHI B SIAPAX TFAJIAKTHK

59

Bceenennas. PazOeranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukToBO€ n3nmyueHue.
MeraranakTuka

60

HepemeHHLIe HpO6J’IeMH ACTPOHOMHHU

61

KontponbHas pabora « 1eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Ponb husuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeIbHOCTH
YenoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(bU3UKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOM KapTHUHE MUPA

64

O6o06maromuii ypok. Posb
busznIecKoit Teopun B opMUpoBaHUHU
npeCTaBIeHUN 0 (PU3NIECKOM
KapTUHE MUpPa




O6o06matomuii ypok. Mecto
¢du3nUecKoil KapTUHBI MUpa B 00IIEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUI O IPUPOE

66 Pe3epBHbIil ypok. MarHuTHoe noJie. 1
DNEeKTpOMarHuTHAS WHIYKIIHS
PesepBubriit ypok. Ontrka. OCHOBBI

67 CIIeIUAJILHON TEOpUHr 1
OTHOCHUTEIIbHOCTH
Pesepnsiit ypok. KBanToBas ¢pusuka.

68 DNEeMEHTHI aCTPOHOMHH H 1 bubmmorexa LOK

p https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBUIEE KOJIMYECTBO YACOB ITO 68

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 xrace/ 'enpenmreitn J1.9O., bynatoa A.A., Kopaunses 1.H.,
Komkuna A.B., O61ecTBo ¢ orpaHiueHHON 0TBETCTBEHHOCThIO « BTHOM.
JlaGoparopus 3HaHU»; AKIIMOHEpHOE 001IecTBO «M31aTenbcTBO
«IIpocBereHue»

» ®usuka, 11 knacc/ I'eaaenmreitn JI.3., bynaTtosa A.A., Kopamnses U.H.,
Komkuna A.B., O6miecTBo ¢ orpaHudeHHoi oTBeTcTBeHHOCThI0 « BUHOM.
JlaGopartopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbCcTBO
«IIpocBenieHne»

®dwusuka JI. 3. 'enpenmreitn, JI. A. Kupuk 10 -11 kiracec CamocTosTeIbHBIE U
KOHTPOJIbHBIE paOOThI

Mocksa BUHOM. Jla6opartopus 3nanuii 2020

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

®uzuka 10-11. Metoandeckoe nmocodue ¢ ykazaHUsIMU K PEIICHUIO 3a7a4
MOBBINICHHON TpyAHOCTU. ba3oBsIii 1 yrinyOneHHbIN ypoBHU. [ 'ennenmTeitn JI.
3., bynatoBa A. A., Komkuna A. B., Kopaunses U. H. - M.: BUHOM.

Jlabopatopus 3uanwmii, 2018.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NMHTEPHET

POIII






		2024-06-04T20:17:24+0700
	Белиоглова Маргарита Анатольевна




