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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOW Mporpammbl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yuérom ¢enepanbHoil pabodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTENIbHBIX
OpraHu3anusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HANpaBieHO Ha (HOpPMHUpPOBaHHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3nKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/IESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METalpelMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe YUYUTHIBAET HEOOXOJUMOCTh pealn3aluyd MEXMIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHbIMU Y4YeOHBIMH IMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIE 1ENM M3yYeHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca (PU3HUKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKHN Ha 6a30BOM YPOBHE, B

TOM YHMCJIE MPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxaHue yuyeOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUH 00 okpyskaromieM mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yrOITUi
JUTSI €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUYECKHE 3aKOHBI
JeXKaT B OCHOBE IIPOILIECCOB M SBJICHHUM, HM3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
bu3mdeckoii reorpadgueid um acTpoHOMHed. lcmomb3oBaHME W AKTHBHOE
npuMeHeHne (QU3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3yuyeHne (QU3MKU BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydarmuxcs, B (GOPMHPOBAHWE YMEHHH MPUMEHATH
HAyYHBIN METO/]T TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX NCCIICTOBAHMI.

B ocHOoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Iero oOpa3oBaHUs
MOJIOKEH pAN HWAEH, KOTOpblE MOXXHO paccMaTpUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJEPKUT MaTEepHall U3 BCEX pa3/iesioB (PU3HMKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr (usnyeckux Teopud. Beaymmum B Kypce sBIsercA
GopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. BEE peanuzanus MOpeanosaracT HUCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAYKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M SKOJIOTHUYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢u3uku npenmnosiaraet
3HAKOMCTBO C IIUPOKHUM KPYTOM TEXHHUYCCKHX M TEXHOJIOTHYCCKUX TPHIOKCHHM
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs TOCPEACTBOM BBEICHHUS DIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKkkKe OOCYKICHHS
po0JIeM palMOHAIFHOTO MPUPOIOTIONB30BAHUS U DKOJIIOTUIECKON O€30TacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DM3WKH HA ypOBHE CpPETHETO OOIIero
oOpa3oBaHus SBISIIOTCS (u3mueckue Teopur (HOpMHpPOBAHHE TPEACTABICHUN O
CTPYKTYpE TIOCTPOCHUSI PUBNICCKONW TEOPUH, poJii (yHIaAMEHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX TMPEJACTABICHUSIX O TPUpPOJAE, TpaHUlAX
OPUMEHUMOCTA TEOPHM, IJIi ONUCAaHUS eCTECTBEHHO-HAYUHBIX SIBICHUH U
IIPOIIECCORB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (U3UKU peau3yeTcsl Mpexie
BCEro 3a CU€T OpPraHM3allMu SKCIEPUMEHTAIBHON NESITebHOCTH 00YyYaroluuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H J1a0OpaTOpHBIX padoT,
KOTOpBIE B mMporpamme 1o ¢Gu3uke o0bEIUHEHBI B OOUIUN CIIMCOK YUYCHHYECKUX
IpaKTUYECKUX paboT. BeijeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX pador,
OPOBOAMMBIX JJIi KOHTPOJSI U OIIEHKH, OCYIIECTBISETCS Yy4YaCTHUKAMHU
00pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHameHuss kaOmHera Gu3uku. Ilpm »dSToM  obOecneumBaeTcss  OBJAJICHUE
OOy4JaroMMMHCS YMEHHUSIMH TIPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIWYUH W TOCTAHOBKY OMBITOB IO IPOBEPKE
MPEIIOKCHHBIX TUTIOTES.

bonpioe BHWMaHWE yOENsSETCSs PEHNICHUI0 PACUYETHBIX M KAaYECTBEHHBIX
3amau. [Ipu 3TOM Ay pacd€THRIX 3a/ad MPUOPHUTETOM SBISIOTCS 3a/a4d C SIBHO
3aJjaHHON (PU3MUECKO MOJIENbIO, TTO3BOJISIONINE IPUMEHSATh N3YYCHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjena Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nesoB. /[ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIIIOTCS 3aJIaHUS Ha
OOBSICHEHHE MPOTEKAHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPYXKAIOUICH
KU3HU, TpeOyrouue BbIOOpa (U3MYECKOW MoJenu sl CUTyallud MPaKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY oOO0ecleueHni0 ydeOHOro rmpoiecca 0a3oBBI YpPOBEHb Kypca
(bU3UKH HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
MPEeIMETHOrO0 KaOWHeTa (PUM3MKU WM B YCJIOBHUSX HWHTEIPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKiIa. B kaOuHere (U3UKH JODKHO OBITh
HeoOxoauMoe JiabopaTopHoe OOOpYy/IOBaHUE [l BBIMOJHEHHMS YKa3aHHBIX B
nporpaMMe o GU3UKe YUYEHUUECKUX MPAKTHUYECKUX PaboT M JEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHcTpanmoHHoe o0opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTHU M OOECMEYUBACT TMOCTAHOBKY
NEePEUYUCIICHHBIX B TporpaMme 10 (U3UKE KIIOYEBBIX JIEMOHCTpAlUi IS
UCCJICJOBAHUS  HM3yYyaeMbIX SIBIIGHHMM HW  MPOIECCOB, HOMIIUPUUYECKUX U
dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHUM.

JlaGopatopHoe o0OOpynOBaHUE [JIsi YYCHUYECKUX MPAKTUYECKUX padoT
dbopmupyercsi B BUJe TEMAaTHYECKUX KOMIUICKTOB U OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4yecKue KOMIUICKTHI
71a60paTOPHOTO O0OOPYNOBAaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE IIUGPOBBIX JTab0OpaTopHil.

OCHOBHBIMHU LIEJISIMHA U3y4eHUS PU3MKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uHTEpeca M CTpEMJICHHS OOYYaIOIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TO3HAHUSI U (OPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOLIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmupoBaHHe HAyYHOTO MHPOBO33PEHUsI KaK pe3yibTaTa H3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (opmupoBaHue yMmMeHUN OOBSICHATH SBICHUS C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUN W HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpefCTaBICHUN O ponu (DU3UKKU IS Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHUH.

JlocTi>keHue 3TUX 1ejed 00ecreynuBaeTcsl pelieHueM CIEIyIoUUX 3ajiad B

nporecce U3yYeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 0011Iero 00pa3oBaHus:

e MPUOOPETCHHUE CUCTEMBl  3HAHHU 00 o0mmx br3mIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUsIX, BKJTIOYAS MEXaHHKY,
MOJICKYJSIDHYIO (DM3UKY, OJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKy U
AJIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHHe yMEHUN TPUMEHSTh TEOPETHYCCKUE 3HAHUSA  JIS
oOBbsiCHeHHS (PU3WYECKUX SBICHUH B TPUPOAEC U JUISI TPUHSATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs pa3IUYHbIX 3aJad C SBHO 3aJlaHHOMN
(¢u3nueckoll MoOJEeNbo, 3ajay, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3gaHue pU3NUECKOU MOJAEIIH, aIEKBAaTHON yCIOBUSM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIHUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOATEIILHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OIpeJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUU VISl Pa3BUTUSL YMEHHUN MPOEKTHO-UCCIIETOBATEIBCKOMH,
TBOPYECKOMN JEATEITbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1Mo (QU3MKE TepedeHb JIa0OpaTOPHBIX H
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTENb JIEJIa€T BBIOOD
npoBeACHUsI J1a0OpPaTOPHBIX pPAO0OT W OMNBITOB C YYE€TOM WHIWBHIYaJTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka v MeTObl HAYYHOI' 0 MO3HAHUS

®usnka — Hayka o mnpupone. HayuHble MeTOnbl MO3HAHHS OKPYKAIOIIETO
mupa. Ponb 3KcnepuMeHTa U TEOpHUM B MPOLECCE TMO3HAHUS MPUPOJIBI.
DKCIIepUMEHT B (hU3HUKE.

MopenvupoBanue (HU3NYECKUX SBICHUW M TpolieccoB. HaydHble THUIIOTE3HI.
duznyeckue 3aKOoHBI U TeOpHH. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp m mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu

AnanoroBeie W UU(POBBIE H3MEPHUTEIbHBIE MTPHOOPHI, KOMITBIOTEPHBIC
JTATYUKU.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka
Mexaandeckoe aBMKeHHE. OTHOCHTEILHOCTh MEXaHUYECKOTO JIBMIKCHUS.
Cucrema orcuéra. TpaekTopus.



[lepemenienre, CKOpocTh (CpelHSAsI CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, UX MPOCKIMH HAa OCH CHCTEMBI KOOPAMHAT.
CnoxeHue nepeMene il U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOIMHENHHOEe IBKeHue. [ 'paduku
3aBUCUMOCTA KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NYTH U TNEPEMEIICHUA
MAaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonnHeitHoe  nBMKeHHE.  J[BMKEHHME  MaTepuaJbHOM  TOYKM IO
OKPYKHOCTH C IOCTOSSHHOM 10 MOJYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JINHEWHAS
ckopoctb. [lepron u yacrora oOpamienus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuueckue YCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: CHUIOMETP,
JBH)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHbBIC MIEpeAayn.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WILIIOCTPALMSI KUHEMATUUECKUX XapaKTEPUCTHUK
JBUOKEHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenue naBwkeHUs Tena, OpOIIEHHOTrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hanpasnenue ckopoct pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOIO ABWKEHUS C LIEJIBIO ONPENEICHUS] MTHOBEHHOU
CKOPOCTH.

HcciienoBanre COOTHOIIEHHUS MEXAY MYTIMH, IPOUIACHHBIMM TEJIOM 3a
IIOCJIEIOBATEIIbHBIE pPABHBIC IPOMEKYTKH BpPEMEHM IIPU PABHOYCKOPEHHOM
JBUKCHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yueHue NBUKEHUS IIAPUKA B BA3KOM KUIKOCTH.

N3yuenue nBmxeHwus Tena, OpOIIeHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocurenbHOCTM  ['anmunes.  IlepBeii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HbroToHa
JUI. MaTEPUaAIbHOU TOUKH. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHoro Ttsirorenus. Cuna Tsokectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenust). Cuia tpenus. Cyxoe
TpeHue. Cuiia TpeHHs CKOJIbXKEHUS U cuiia TpeHus nokos. KoaddumueHnt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJA B )KUIAKOCTH WIIM Ta3e.

[TocTtynaTenpHOE U BpanjaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO TeEA.



MOMEHT Cuibl OTHOCUTENBHO OcCH BpaunieHus. llnedo cuibl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE NPUMEHEHHUE: TMOJIIUIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHne uHEpUUH.

CpaBHeHHME MacC B3aUMOJICMCTBYIOLIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMarinu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUSI.

VYcnoBus paBHOBecHs TBEPAOTO Teaa. Buasl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HMKAIOUIMX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne ycioBU paBHOBECHS TBEPAOrO Tela, HUMEKOIIETO OCh
BpalICHUSI.

Tema 3. 3axkonwvl coxpanenusn 6 mexanuke

NMnynbec MarepuanbHOM TOUYKHM (T€jla), CUCTEMBl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiapl U W3MEHEHHE HMMIYJIbCa Telld. 3aKOH COXPAHEHHS HMITYJbCa.
PeaxTuBHOE IBIDKEHHE.

PabGora cuibl. MOIIIHOCTE CHUJIBL.

Kunerndeckass sHeprusi MarepuaibHOW TOYkH. TeopemMa 00 H3MEHCHHH
KUHETUYECKOW SHEPIHUH.

[ToreHumanbpHas SHEPIHUS. [ToreHuunanpHas SHEPTUS YIIPYro
nehopMHUpOBaHHOW  TIpyKuHBI.  [loTeHmnmanbHas 3Heprusi Tema  BOJU3H
MOBEPXHOCTH 3EMIJIH.

[lorennmanbHple ¥ HENOTCHUMAJIbHBIE  CHJIBIL. CBsizp  paboTHI
HEMOTCHUMAIIBHBIX CWJI C W3MEHEHUEM MEXAHWYECKOM HSHEPrMU CHUCTEMBI TeEIl.
3aKOH COXpaHEHHS] MEXaHUYECKOUN SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M IMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KONED,
MPYKUHHBIA TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktrBHOE IBUXKEHME.

[lepexo MOTEHIMATIBLHON SHEPTUN B KUHETUYECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3yuyenue aOCOMIOTHO HEYNPYroro yjaapa ¢ MNOMOLIBIO JBYX OIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHMEM MEXaHUYECKOW 3HEPruu
TEJa Ha PUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Paszpnen 3. MouiekyisipHasi pU3HKAa U TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOPUH M UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxeHue. Huddysusa. Xapaktep ABUKEHUS U
B3aUMOJECHCTBHS YaCTHUI] BewiecTBa. MOJEnu CTPOEHHs Ta30B, KUAKOCTEH U
TBEPABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneid. Macca u
pa3mepsl Moaekyn. KonndecTBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ nsmepenue. lllkana tremnepatyp
Llenbcus.

Mogens  uneanmpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKONM TEOpUM HJICATbHOTO ra3a. AOCOJOTHas TemIeparypa Kak mepa
CpeIHEN KWHETUYECKOW HHEpPruu TEIUIOBOrO0 IBWKEHMsS dvactull raza. [llkana
temneparyp KenbBruHa. ['azoBbie 3akoHbI. YpaBHeHue MeHnneneeBa-Kianenposna.
3akoH JlanmbToHa. M30mponecchl B UICATIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BeniecTBa. ['paduueckoe mpeacTaBiIeHUE H30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
nzobapa.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OmnbrTel 0 U Gy3Un )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEKMOJIEKYJIIIPHOT O
B3aUMOJICCTBHUSL.

Mogens, WUTIOCTPUPYIOIIAst IPUPOAY NABJICHUSA ra3a Ha CTEHKH COCyAa.

OneITh, WIIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUSA HWIEAIbHOIO Trasa,
M30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHMI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

NccenenoBanne 3aBUCMMOCTH MEXAY apaMeTpaMu COCTOSTHUSL PA3PEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepMmoauHamuueckas cucTeMa. BHYTpEeHHsSI 3HEPrusi TEPMOJUHAMUYECKOU
cuUcTeMBI U crocoObl e€ n3meHenus. KommuectBo temnorsl U padborta. BHyTpeHHss



SHEpPrus  OJHOATOMHOTO  MJAECAJbHOrO  rasa. Buagel  Temmonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IIYUYCHHUE. Y A€IbHAs TEIIOEMKOCTh BEUIECTBA.
KonndecTBo TemIOTHI pU TETIONEPENAYE.

[lonstue 06 aaumabatHoM mpouecce. llepBblii 3aKOH TEPMOJIWHAMUKH.
[IpumeneHue mepBOro 3aKOHa TEPMOAMHAMHKU K wu3ompoieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuk. HeoOpaTumMocTh MpoLiecCoB B IPUPO/IE.

TemmoBble  mammHbl.  [IpyuHUMOBI ~ JEUMCTBUA  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBBIX MamuHax. KosdduuueHt noiae3Horo
nevictBust TerioBod MammHbl. [lukn KapHo u ero koadduimeHT Mmojae3Horo
JeNUCTBHS. DKOJIOTUYECKUE MPOOJIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA UM MPAKTUUECKOE TPUMEHEHUE: JIBUTaTEelb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJIOAWIHHUK, KOHIUITUOHED.

Llemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPUICHUM PabOTHI: BBUICT
npoOku u3 OyTBUIKK TOJ] JEHMCTBHEM CXATOTO BO3/JyXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAEMOHCTpAITH).

N3meneHnne BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) Tela U TeIIonepenaye.

OnpiT Mo anuabaTHOMY paCUIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusi, peakKTUBHOT'O
IBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenpbHON TEIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. DPazoevie nepexoonvl

[TapoobOpa3oBanue u koHaeHcauusa. Mcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellieHHbIM mmap. YaenpHas TEIIoTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépmoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOINS CBONCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaNIM3aIus. Y AenbHas TerioTa miasieHus. Cyonumanms.

YpaBHeHHE TEMJIOBOI0 OanaHca.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAITOPUMETP, TEXHOJIOTUH IMOJYYEHUsSI COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kurnienune npy noHM>XEHHOM J1aBJICHUH.

Cnoco0bl U3MEepeHUs BIAXKHOCTH.

HaGntonenne HarpeBaHus U MIaBJIeHUs] KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpuCTaJlIOB.



Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi
N3mepenue 0THOCUTEIBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTrpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ted. OJIEKTpUYEeCKH 3apsa. JlBa BuAa DIEKTPUYECKHUX
3apsaaoB. [IpOBOIHUKM, OUAAEKTPUKU W TOJYHNPOBOJHUKU. 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

B3anmoperiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIN 3JIEKTPUYECKUAN 3apsil.
Onektpuueckoe mnoisie. Hanpsok€HHOCTh  anexkrpuueckoro mnous. [lpuHinun
CYyHEPIO3UIUH BJIECKTPUUYECKUX MOJIeH. JIMHMU HanpsyKEHHOCTU AJIEKTPUYECKOTO
oIS,

Pabora cunm  oamekrpocraruueckoro  moisa.  Ilotenmuman.  PasnHocThb
noTteHuuanoB. [IpOBOJIHMKM W JHMDJIEKTPUKKM B IJIEKTPOCTATUYECKOM  IIOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJAEHCATOPA.
DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DIIIEKTPOCKOII,
AIEKTPOMETpP, DJEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUSA MEXAY HUMH U TU3JIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuit mok. Toku 6 paznuunvlx cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJIEHUE. YAEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora oanekTpuueckoro Toka. 3akoH Jlxoyms—Jlenuna. MomHoOCTb
AJIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYIAs CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOYHUKA TOKA.
3akon OMa 11151 MOJTHOM (3aMKHYTOM) 3ekTpruueckoil enu. KopoTkoe 3ambIkaHue.



ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHUCUMOCTH
COMPOTHUBIICHUS] METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuii TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKH. CobGcTBeHHas u npuUMecHast MIPOBOJIMMOCTH
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBoJHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B  pacTBOpaXx H  paciuiaBaX  3JIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNA. DIEKTPOIIN3.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudeckue yCTpOWCTBA M TPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJITMETP, PpEOCTaT, HUCTOYHUKUA TOKA, JJEKTpOHArpeBaTeIbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOIYITPOBOJHUKOBBIN U0/, TAIbBAHHKA.

Llemoncmpayuu

N3mepenue cuibl TOKa U HANPSHKCHHUS.

3aBUCUMOCTh COTMPOTHUBICHUS LUJIWHIPUUYECKUX TMPOBOJHUKOB OT JIJIUHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

CwmeranHoe coeIMHEHNE MMPOBOTHUKOB.

[IpsmMoe wu3MepeHue SIeKTpOoABWKyHIEH cuibl. KoOpoTkoe 3aMbIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TIpoBOAMMOCTH ANEKTPOIUTOB.

NckpoBoii pa3psia ¥ IpOBOJAUMOCTD BO3AYyXA.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6monenue snekTpoiusa.

Me:xknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHS B 10 Kitacce OCYIIECTBISETCS C
Y4ETOM COJAEPKATENbHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMU MaTE€MAaTHKU,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nouamusl, CBA3aHHBIE C MU3YYEHHUEM METOJOB HAy4HOIO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAONIOJEHNE, SKCIIEPUMEHT, MOJECINPOBAHUE, MOJENb, H3MEPEHHE.

Mamemamuka: pemieHWE CHCTEMbl YypPAaBHCHHH, JHHEWHas (QYyHKIHS,
napaboiia, runepobona, ux rpad@uKd U CBOKWCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIMU Ha OCU KOOPAUHAT, CI0)KEHUE BEKTOPOB.



buonoeus: Mmexanndeckoe IBUXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIIONEPEayH, TEILIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAIJIOB, 3JICKTPOJMTUYECKAs IUCCOLUALIMA,
rajbBaHUKa.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeobpa3zoBaHUE JBWXEHUN C HCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKH, HCIOJIH30BAaHUE 3aKOHA COXPaHCHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTATelIb BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJI€ HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHUECKasl 3allliTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATrPEBATEIbHBIC pUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAaHUKA.

11 KJIACC

Paznea 4. JinekrpoauHaMuKka

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHME  TOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM uHaykiuu. [IpuHIun cynepno3uiuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JMHHM MarHUTHOW
WHJIYKITUHU TO0JI MOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHMHUNA WHIYKIUH
MarHMTHOTO TMOJISI JUIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzauMmoieiicTBre MpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalpaBlICHUE.

Cuna Jlopenna, e€ MOyJib M HallpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
WHAYKIAA. OJEKTPOABMIKYIIAS CWJIAa HWHAYKIMA. 3aKOH JJIEKTPOMArHUTHOMU
nHaykuuu dapanest.

BuxpeBoe anektpuueckoe Tmosie. DJIEKTPOABUXKYINAsS CUJIa HWHIYKIIUA B
MPOBOTHUKE, NBKYIIEMCS MOCTYNATEILHO B OAHOPOJHOM MAarHMTHOM ITOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHE CAaMOMHAYKLIUHM. OJEKTPOJABHXKYyIIAs Cuja
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YacCTULl, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO My4YKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHON MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABWKYIIEH CHJIbI MHAYKUUMU OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiieHne caMOUHYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanve siBIEHUs DJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KonneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHumHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoyeOaHMUs.
I"apmonndeckue komebanus. Ilepwon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyxxuHHBIN MasgTHUK. MaTeMaTUYeCKHMH MASTHUK. YPAaBHEHHUE TApPMOHUYECKHX
kosneOanuii. [IpeBpalnieHue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIME Konebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIEOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojeOaHUsSX. BeIHY)IeHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2I€KTPOMArHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ U JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKa U
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTUYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: DJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu



UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHUCTEMBI (MPYXXUHHBIA WIH
MaTeMaTUYeCKU MASITHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOAHU.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA U HANPsDKEHUS] OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTENbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JeKTpOonepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHU rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO0 TOKa B IENM W3  TOCJEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBusi pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexktopoB E, B, V B anekTpomarautHoil BosnHe. CBoiicTBa
ANEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspu3anus, Judpakius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpMMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTpoCcTBA M NPAKTHYECKOE IPHUMEHEHHE: MY3bIKaJbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Ten0 Kak UICTOYHUK 3BYyKa.

Habmronenune oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOU PE30HAHC.

HaGmronenue cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHue,
IpesioMJIeHUEe, NoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HICTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI oTpaxeHHus cBeta. [locTpoeHue n3o0paxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{ger.

CobOuparomiie W pacceuBamolmMe JHUH3bl. ToHkas JuH3a. DOKycHOe
paccTosiHUE€ W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3oOpa)keHuil B
coOMparIMX U paccenBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUUYCHHE,
JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HWHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TP MaJ€HUA MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENWHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm CBeTa.

Hab6monenne nudpakmnum ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITHOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.

UccnenoBanue cBONCTB M300paKeHUM B JIMH3AX.



HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJacCuyeckou  MexaHuku.  lloctymatsl
CIIELIUAJIbHOW TEOPUU OTHOCHUTEJIIBHOCTH: HWHBAPUAHTHOCTb MOAYJIS CKOPOCTHU
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEWHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpaLIECHUE
JUTUHBI.
OHeprusi U UMITYJIbC PEIATUBUCTCKON YACTHLIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOU. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaopanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI

doToaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia
doTtorddexra.

JaBnenue ceera. Onwitel I1. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre ycTpoicTBa W TMpaKTUYECKOE MpUMEHEHHue: (POTOIIEeMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(deKT Ha YyCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmenp aroma. lloctynater bopa. M3nydenme u mnormnoueHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO0 YPOBHS JSHEPrHUM Ha Jpyroil. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boiauel ne bpoina. KopnyckynsapHo-BOJTHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAJIbHbBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJHBI Ja3epa.

HaGmonenue nuHeM4aTbiX CIEKTPOB U3TyUCHHUS.



Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

HaGmronenue nuHevaToro cuekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpoeHus sapa. OTKpeiTHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa
paanoakTuBHOro u3nydenus. CpolictBa anbda-, Oera-, ramma-u3aydeHUs.
BinsiHue paainoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHHUE. 3aKOH PaJMOAKTUBHOrO pacnaja.

DOHeprust CBs3M HYKJIOHOB B sifipe. SaepHblie cuiibl. Jlepekt macchl siapa.

SnepHble peakuuu. Jlenenue u cuHTE3 A€P.

Anepnwiii peaktop. Tepmosmepubiii cuntTe3. [IpobiieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS U PETUCTPALIMN AIIEMEHTAPHbBIX YACTHII.

dyHaaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO hrzndeckoil KapTUHBI MUpa.

TexHuueckue yCcTpOMCTBA U NMPAKTUYECKOE IPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

HccnenoBanue TpekoB 9acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BéznmHoro neba. Co3Besnusi, sipKU€ 3BE3/bI, MJIAHETHI, WX BUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHass akTUBHOCTb. Mcrtounuk sHepruu CosiHIITA M 3BE3L.
3BE31bI, X OCHOBHBIC XapaKTEPUCTUKH. JlMarpamMma «CHEKTPaJbHBIM KIacc —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJIEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]] TJIABHOW IMOCJIEA0BATEIbHOCTH. BHYyTpeHHEe CTpoeHue
3BE37. COBpeMEHHbIC TMPEJCTABICHUS O MPOUCXOXKICHUN U 3Botonu CojHIa U
3BE3J. DTambl )KU3HU 3BE3]I.

Mueunsiii Ilyte — nHama I'anaktuka. [lonoxxkenue w nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoramaktuku u kBazapsl. YEpHbBIE OBIPBI B SApax
raJlaKTHK.



Bcenennas. Pacmupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MPUIOKEHUH JJI ONpEIeNICHUs MOJOXKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

O6o0maromiee NOBTOPEHUE

Ponb Qu3ukm ©u acTpoHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U 3THUYECKOU cdepax AesTENbHOCTH YEe0BEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJb (PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJACTABICHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
dbu3YecKol KapTUHBI MUpa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 11 Kilacce ocymliecTBIsIeTCS ¢
Y4ETOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBS3€Ml € KypcamMHM MaTEMaTHKH,
OMOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHIE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIEh, H3MEPEHHUE.

Mamemamuka: peUIEeHUE CHUCTEMbl yPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMU Ha OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTAPHBIX (GYHKIMHA, TpU3HAKA TMOJ00US TPEYroJbHUKOB,
ompeiesIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paaualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAs CTPYKTYpa TBEPABIX
T€Jd, MEXaHWU3Mbl OO0pa30BaHUSl KPUCTAJUIMUYECKONM PEETKH, CIEKTpalbHbIN
aHaJn3.

leoepaghusi:  marHWTHBIE TIONMIOCA 3€MIIH, 3JIEKA MArHUTHBIX PV,
doTochEMKa 3eMHOI TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonozcua: JAHUM DJIEKTPONEPENad, TEHEpaTop IEPEMEHHOrO0 TOKa,
AJEKTPOJBUTaTENb, WHIYKLUHWOHHAS II€Yb, pajap, PaauONpPUEMHUK, TEJIEBU30D,
anteHHa, tenedon, CBY-medyb, MpPOCKIIMOHHBIM amnmapaT, BOJOKOHHAs OITHKA,
CoOJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECNEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC PE3yIbTaThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaromIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPaKAAHCKOM MO3UIIMKM 00YyJaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JAESTEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aHMOJIECTBOBATH C COLUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUUCKOM IrPaXIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYAAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0O M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSA:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETo (GU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCHOHAIBHON AESTENIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJbTYPbl, OCO3HAHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIENU CPESEC HA OCHOBE
3HAHUS LEJIeld YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHue OmbITa JACATEIbHOCTH DKOJOTMYECKOW HAIpPaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKeE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EATEeIIbHOCTH, TOTOBHOCTH B IPOLECCE
U3ydeHHs  (UBMKU  OCYHIECTBJISITH  NPOEKTHYIHO U HCCJIEI0BATEIbCKYIO
NEATeIbHOCTh MHANBUAYAJILHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENIATh IEeJIU JeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTCPUHU HX
JIOCTHKEHHUS,
BBISIBIIATH  3aKOHOMEPHOCTHM W TPOTHBOPEYMs] B  paccMaTPUBAEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTepHaIbHbIX U HEMATEpHUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JEATCIHHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIECACTBUM AEATCIHLHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHe 1eCTBHUA .
BJIQJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMH MOHATUSIMU U METOJaMU
bu3nUecKol HAyKH;
BJIaJICTh HABBIKAMH y4€OHO-HCCIIEOBATEILCKON M MPOSKTHOMN JAEATEIIHHOCTH
B 00JlacTH (QU3UKU, CIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSATEIILHOMY MOUCKY



METO/IOB pelIeHus 3aj1ady (U3HUYECKOro COAepkKaHUs, NPUMEHEHHUIO Pa3Iu4HbIX
METO/I0B [TO3HAHUS;

BJaJ€Th BHUJAMU JACSATEIBHOCTH IO IMOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpNpETalny, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3[JaHUN Y4E€OHBIX TPOCKTOB B 00J1aCTU (DU3UKU;

BBISBJISITh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AaKTyaJU3MpOBaTh 3a/auvy,
BBIIBUT'ATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl ISl JI0Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHANIM3UPOBATH TIOJYYEHHbIE B XOJA€ pEIICHUS 3aJayd  Pe3yJbTaThl,
KPUTHUYECKHU OLIEHMBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpPMYIMpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30oBaTEIbHOU
AESITEeILHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM, OIICHHBATh MPHOOPETEHHBIH OIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B MPAKTHYECKYI0 00JacTh
KU3ZHEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTh OPUTHHAILHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOIMYCKAIOIKe aJbTePHATUBHBIE PEIICHUSI.
PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMM TOJy4YeHUs HWH(popManuu (U3HMUEeCKOro COAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIOB, CaMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJu3,
CUCTEMATH3aLMI0 W HMHTEPIPETAlui0 MHGOPMAIMK Pa3INYHbIX BUIOB U (HOpM
IPE/ICTABIICHUS;

OIICHUBATh JIOCTOBEPHOCTh UH(OPMAIINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pecypcocOepekeHus, MpPaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpXkKaHUS B pa3IMYHBIX (QopmaTax C
y4€TOM Ha3HA4YCHHS MH(OpPMAIUU U 1IEJIEBON ayJUTOPUHU, BHIOUPAs ONTUMATHHYTO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA:

OCYIICCTBIISITh  OOIIEHWE Ha Ypokax (U3MKH W BO BHE-YPOUHOM
NEATENbHOCTH;

pacro3HaBaTh NPEANOCHUIKM  KOH(MJIUKTHBIX CUTyallud H  CMST4arh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;



[IOHMMAaTh U MUCIIOJIb30BaTh NPEUMYILECTBA KOMAaHIHOM U WHIMBUIYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKOI'0 YCHA KOJJICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUA M0 €€ IOCTMIKEHUIO: COCTABIATH IUIAH JIEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHUBATh Kauye€CTBO CBOEr0 BKJIAaJa MU KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLEHUBATh WJAEU C TO3UIUM HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEIHHOCTh B OOJIACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/iay, TUIaH BBIMOJTHEHUS TPAKTUYECKON paboThl C yYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMOUYTCHHI;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
($u3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIHTATOB IEIISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpINAEMbIX JICUCTBUA W MBICTUTENBHBIX TIPOIECCOB, WX pE3YyIbTaTOB W
OCHOBaHUM;

UCTIOJIb30BaTh MPHUEMBI pedIIeKCHH I OLIEHKH CUTYaIlld, BHIOOpA BEPHOTO
pEIICHHS;

yMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 WX
CHI)KCHHIO;

MPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPH aHAIU3€ pPE3yIbTaTOB
TeSTETHbHOCTH;



MPUHUMATh ce0sl, TOHUMasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TIPH aHAIW3E pPEe3yIbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIIMOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
nmo ¢u3uKe IS YPOBHA CpPEIHEro oO0Imero oOpa3oBaHUA Y OOYYarOIIUXCS
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUIEKT, TIPEATIOIar afOIIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAOIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOU cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYyJTUPOBAaHMS, BKJIIOYAIONMIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEICHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MECHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K JOCTHIKECHUIO LU U
yCIexy, ONTUMHU3M, WHHUIIMATHUBHOCTh, YMEHHE JCHCTBOBATh HMCXOJS M3 CBOMX
BO3MO>XHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh 3MOIIMOHAIBLHOE COCTOSTHHE
IPYTHX, YYUTBIBATH €ro TPHU OCYUIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOILIECHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peiiaTh KOHOIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenmss B 10 kJjacce NpeaMeTHbIE pPe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX pOJib U MeCTO (PU3MKu B (POpMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApPTUHbI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YUYEHHBIX (PU3NYECKUX MOJENCH:
MaTepHalibHas TOYKa, MHEPIIHAIbHAS CHUCTeMa OTCU€Ta, aOCONIIOTHO TBEPIIOE TEIO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUCCKUH 3apsijl MPU pelieHn: PU3NIECKUX 3374,

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJISPHO-KMHETUUYECKOM TEOPUM CTPOCHHUS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBIKEHHE, CBOOOJHOE TAaJ€HHUE Tel, JBWKEHHE [0 OKPYXHOCTH, HHEPIUS,
B3auMojieicTBue Tel, nuddy3usi, OpOyHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00bEMA Tell MPU HarpeBaHUM (OXJIAXKIEHUH ), TETLIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCALMS, TUIABICHUE, KPUCTAIUIM3ALUS, KUIIEHUE,
BJIYKHOCTbH BO3/[yXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM



cocylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B  H30IpoIleccax,
ANIEKTpU3AIUs TeJl, B3aUMOJICHCTBHE 3apsiJIOB;

OMUCHIBATh MEXAHUYECKOE [BHKCHHE, HCIMOIb3ysd (U3UYECKUE BEITUUYUHBI:
KOOpAWHAaTa, NyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC TE€Jla, KUHETUYECKasl PHEPrHs, MOTEHIMAaIbHAas YHEPTUsi, MEeXaHU4YeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh;, MPU OMUCAHUU TMPABWIHLHO TPAKTOBATH
(bU3UYECKU CMBICI MCMOJB3yEMbIX BEJIMYMH, MX OOO3HAYEHUS W CIUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO0 BEIUYUHY C JIPYTUMU
BEJIMYMHAMM;

OMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEN W TEIJIOBHIE SIBJIICHUS,
UCTIONB3Ysl (U3MYECKHE BEIWYMUHBI: JaBJICHUE Tas3a, TeMIepaTrypa, CpeIHss
KUHETUYECKasi SHEPTUsl XaOTUUECKOTO JBUXKEHUSI MOJIEKYJ, CPEIHEKBaIpaTUUHas
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprus, paboTa rasa,
KOA()(PUIIMEHT TIOJE3HOr0 JICMCTBUS TEIUIOBOTO JIBUTATElNsl; MPHU OINHUCAHUU
NPaBUIBHO TPAaKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YeMbIX BEJIWYHH, HUX
0003Ha4YeHUs] W C©IUHMIIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMHU BEJTUUYHNHAM;

OTHCHIBATh U3YYCHHBIC JICKTPUICCKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
SBJICHUS (TIPOIIECCHI), UCTIONIB3Ysl (DU3NUYECKUE BETUUMHBI: DJICKTPUYCCKUM 3apsi,
AJIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH TOJIs, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
OpyU ONMHCAHUMU TIPABUJIBHO TPAKTOBaTh (U3MYECKUM CMBICT HCIOJIB3YEMBIX
BEJIMYUH, WX OOO3HAYEHUS W CJAUHUIILI; YKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINEC
JAHHYIO0 (PU3MYECKYIO BEJIMUUHY C IPYTUMH BEIUIMHAMU;

aHAJTM3UPOBATh (PU3UMYCCKHUE MPOIECCHl U SBICHUS, UCIONL3Yys (Ppu3nuecKue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HproToHa,
3aKOH COXPaHEHMSI MEXaHMYECKOM SHEPIruM, 3aKOH COXPAaHCHUS WMITYJIbCa,
OPUHIMI CYNEPHO3UIIMU CHUJI, TPUHIIMIT PABHOIPABUS HHEPIUAIBHBIX CHCTEM
OTCYETa, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETUYECKOW PHEPTUU TEIJIOBOTO JABMXKEHHUS MOJIEKYJ C
a0COIOTHOM TeMIiepaTypoi, MEePBI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHUS
IJIEKTPUYECKOTO 3apsna, 3akoH KynoHa, mnpu 3ToM pasauyaTh CJIOBECHYIO
GbopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpAXCHHE W YCIOBHUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHUHIUIBI JACHCTBHS MAaIllMH, NpHOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinMyaTh YCIOBUS MX 0€30MaCHOTO HCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHHA U
MPOIIECCOB C HCIOJIB30BAHUEM TPAMBIX M KOCBEHHBIX HM3MEPEHHUN, MPH ITOM
dbopMmynupoBaTth TMpooOIeMy/3aadyy W THUIOTE3y Yy4eOHOTO HSKCIEPUMEHTA,
cobupaTh YCTaHOBKY H3 MPEMIIOKEHHOTO O0O0OpYyI0BaHHUS, IPOBOAUTH OMNBIT U
bopMyTUpPOBaTh BHIBOIHI;



OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUsT (DU3NUYECKUX BEIIMYUH, MPU
ATOM BBIOMpPATH ONTHUMAIBHBIA CIOCOO M3MEpPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

HCCIEeIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3MYECKHMMHU  BEJIMYMHAMHU  C
WCIIOJb30BaHUEM TMPSMBIX H3MEPEHHM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpoOBaTh PE3yIbTAaThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH B
BUJIe TaOIUIl U rpadKOB, JI€JIaTh BBIBOJBI [0 PE3yJIbTaTaM HUCCIIEI0BaAHUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEACHUU UCCICAOBAHUN B
paMKax ydyeOHOro DSKCIEpUMEHTa, Yy4eOHO-HCCIETOBATEIbCKONM W MPOEKTHOU
JESATeIbHOCTH C MCTOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3a7aud C SIBHO 33JaHHOM (DU3UYECKOW MOJENbIO,
UCTIONIB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4u
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYMHBI U (POPMYIIBI,
HeoOXoAuMbIe NIt €€ pelleHus, MPOBOJAUTh PAacU€Thl U OIICHUWBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUECCKON BEJTUYNHBI;

pelaTh KAYeCTBEHHBIC 3aJ/1aui: BRICTPAUBATD JIOTHYECKH HENIPOTUBOPEUUBYIO
LEMOYKY PaCCYXKJICHUNW C OMOpOM Ha WM3YYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTU U
buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4yeOHBIX  3a7a4y  COBpPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUHU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpeJICTaBleHus] y4eOHON M HAyYHO-TIOMYJISIpPHONW MH(OpMAIUK, OTYYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS N0 (PU3MKE B TMOBCEIHEBHOW KU3HU
U1 obecniedeHus 0€30MacHOCTH TIPU OOpaIllEHUH ¢ TPUOOpaMHU M TEXHHUYECKUMU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBbS U COOJIIOJICHHS] HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPELE;

pabotaTh B TpyNIe C BBHIMOJHEHUEM PA3IHYHBIX COIUATBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPYyHIbl, pPalUMOHAIBHO pACHpPEnesiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JIESITENILHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJI€KBATHO OLICHHUBATh
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJb U MeCTO (Pu3nku B (HOPMUPOBAHUHU
COBPEMEHHOM HAay4YHOM KApPTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nYeCKOi KapTUHBI MUPA;



YUUTHIBATh TpaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MUECKUX MOJIEIICH:
TOYEYHBIN IEKTPUUECKUN 3aps, JIyd CBE€TA, TOUYCYHBIA UCTOYHUK CBETA, sCpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siApa MpU peuIeHUH (PU3NYECKUX
3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKHA U KBAHTOBOM (PM3HMKU: dJEKTPUUYECKask IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE NIEUCTBUSA TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasi WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJiA Ha
MPOBOJHUK C TOKOM U JIBIXKYILIMMCS 3apsil, 3JEKTPOMarHUTHbIE KojieOaHUs U
BOJIHBI, TPSMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPAXEHUE, IPEIOMIICHUE,
uHTepdepeHuns, Aubpakuuds W MOJSpU3aLUs  CBeTa, JUCIEPCUS CBETAa,
dotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W MCKYCCTBEHHas
PaANOaKTUBHOCT;

ONMKCHIBaTh W3YYCHHBIE CBONCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  Pa3NUYHBIX  CpeA) |
ANIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HMCHONB3Ys (U3HUECKHE BEIUYUHBI:
ANEKTPUUYECKUI 3apsi, CUJIa TOKA, DJEKTPUUECKOE HANPSIKEHUE, DJIEKTPUUECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOJABIKYINAs cuiia, paboTa Toka,
UHIAYKLOWAST MarHuTHOro moissi, cuna Awmrmepa, cwia JlopeHua, MHIYKTUBHOCTH
KaTYIIKH, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOTO TIOJIEW, MEepUoA M YacToTa
KoneOaHuii B KoJieOaTEIbHOM KOHTYype, 3apsij W Ccuia TOoKa B Ipolecce
TapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHWi, (QOKYyCHOE pacCTOSHHE H
ONTHUYECKas] CHUJla JIMH3BI, MPU OMHCAHWH MPABUIBHO TPAKTOBATh (PU3MUECKHIA
CMBICIT HCIOJNB3YEMBIX BEIUYMH, HMX OOO3HAUYCHHs] W CAMHUIIBI, YKa3bIBaTh
dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C JIPYTUMH
BEJIMYMHAMUY;

ONHUCHIBATh HW3YYCHHBIE KBAHTOBBIE SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
94acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/I MOTypacnaaa, YHEPTUs CBSI3H
aTOMHBIX Sep, TPU OINMUCAHUU TPABUIBHO TPAKTOBATh (HU3MYECKUH CMBICIH
UCIIOJIb3YeMbIX BEIIMYWH, WX OOO3HAYEHHUS W €IMHUIIBI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3WYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIYUCIISITh 3HaUeHUE (PU3NYECKOU BEJIMUHHBI,

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCH U SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI ¥ MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKOH BIEKTPOMArHUTHOU
MHIYKIWH, 3aKOH MPSMOJUHEUHOIO0 PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPaKeHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, yYpaBHEeHHE ODiHIITeHa 15 PoTtosrddekra,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUS HUMIYJIbCa, 3aKOH COXPaHEHHUs
AIEKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4HUCia, MOCTynarsl bopa,



3aKOH PaJIMOAKTUBHOT'O pacmajaa, Py 3TOM pa3indaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPEIEIISITh HATIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHa;

CTPOUTh U OIMCHIBATh H300paKCHHE, CO3/1aBaEMOEC IIJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCICIOBAHUIO (PU3HUECKUX SIBICHUN W
MPOIIECCOB C HCITOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHM: TPU STOM
dbopmynupoBaTh mpoOJeMy/3ajmady W TUMNOTE3y Yy4yeOHOTrO OSKCIEePHUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH ONBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (DU3UICCKUX BEIIUYUH, IPU
STOM BBIOMPATh ONTUMAJBHBINH CIIOCOO HM3MEPEHHUS W WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYCCKUX BEJIUYMH C HCIIOJh30BaHUEM
NPSIMBIX HM3MEPECHHMH: TIPH OTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DHKCHUPOBATH
PE3YJIBTAThl MOJYYCHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TaOJIUI] U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIeI0BaHMUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MPHU MPOBEACHUHU HCCIEAOBAHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESITENHHOCTU C WCIOJB30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpPHOTrO
000py10BaHMS;

pemars pacy€THbIE 3a7a4¥ C SBHO 33JlaHHOW (U3UYECKONH MOJIEIIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3HMUYECKUE BEIHMYHHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUEThl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBATH JJOTUYECKUA HETPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOoW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH()OPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
Y TIPE/ICTaBIICHUS YYeOHON M HAYYHO-TIOMYJISIPHOW MH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9IaeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIIWMH, NPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB, pa3inyarh yCIOBUS WX 0€30MaCHOTO MCIOJIB30BAHUS B MOBCEIHEBHON
KU3HU;

MPUBOJIUTH TIPUMEPHI BKJIAJ]a POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXAIOMIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;



HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHON >KU3HH
Uit o0ecrieyeHus: 0€30NaCHOCTH MpU OOpaIeHUH ¢ TpUOOpPaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, ISl COXPAaHEHUS 3I0POBBS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTath B TpymIe C BBHIMOJIHEHWEM PAa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYNMbl, PAMOHAIBHO PpACHpeneNtsaTh OOS3aHHOCTH U
IUTAHUPOBAThH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PaCCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
N KoauyecTBo 4acoB DJIeKTPOHHBbIE
11/_11 HaumeHoBaHue pa3iejioB U TeM POrPaMMBbI Beero Kontpoannsie | Ilpakruueckue | (1HppoBbIe)
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bubnuorexa [JOK
11 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 1 https://m.e dsocl)_.lru 17§410f72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka B https://m.edsoo.ru/7f41bf72
2.2 Jlnramuka 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOPUHU 9 1 https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOUHAMUKHI 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cOCTOsIHUS BellecTBa. Da3oBbie 5 bubnuoreka [JOK
Mepexo bl https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 24
Paznea 4. DJIEKTPOJANHAMUKA
4.1 DIIEKTpOCTaTUKA 10 1 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIM 251eKTpUYecKUil TOK. TOKM B pa3IMUHbIX 12 1 bubnunoreka [JOK
cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 3
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11 KVIACC

Ne KosnyecTBo yacos DJIEeKTPOHHbIE
11/_11 HaumeHoBaHue pa3ejioB U TeM NPOrPaAMMBbI Beero Kontpoannsie | Ilpakruueckue | (1HppoBbIe)
paboThl padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Paznea 1. DJJIEKTPOJANHAMHUKA
1.1 MaruauTtHoe nose. DJeKTpOMarHUTHAsE MHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSI 1 BOJIHBI
2.1 MexaHn4yecKue 1 3JIeKTPOMarHUTHbIE KOJIeOaHus 9 1 https://m.edsoo.ru/7f41c97c
2.2 MexaHnYecKHe U 3JeKTPOMarHUTHbIE BOJIHbI B https://m.edsoo.ru/7f41c97c
2.3 Ontuka 10 1 3 https://m.edsoo.ru/7f41c97c
Wroro mo pazgeny 24
Pazzea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 OCHOBBI CHIEITUATHFHON TEOPUH OTHOCUTEIHLHOCTH 4 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHTbl KBAHTOBOM ONTHKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Pa3nea 5. JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHU
5.1 ‘ DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 7
Pa3nea 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 ‘ O6o061aroniee TOBTOPEHHE 4 1 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pe3sepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 7



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KouinuecTBo yacoB JNara DJIeKTpPOHHBIE IN(POBLIE
_ | Tema ypoka KontpoJubneie Ilpakruyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoThI padoThI pecypent
®dusuka — Hayka o npupoje. Haydunbie METOIbI MO3HAHUS
1 okpyxatoiero mupa. Pois u mecto pusuku B hopMupoBaHUU 1 bubnuorexa [JOK
COBPEMEHHOM HAYYHON KapTUHBI MUPA, B IPAKTUYECKON https://m.edsoo.ru/ff0c32e2
nesitenbHOCTH osei. [loBTopenue matepuana 7-9 kiaccos.
2 |BXomHO# KOHTPOJTb. 1 1
3 Mexanunueckoe aBmkenne. OTHOCUTEILHOCTh MEXAHUYECKOTO 1 https://m.edsoo.ru/ff0c3508
nerkeHus. [lepemenienne, CKOpOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c33e6
PaBHOMEpPHOE PAMONIMHEWHOE IBUKEHHE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE IBH)KEHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe majeHre. Y CKOpeHrue CBOOOTHOTO TaICHHS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiitHoe aBmxenue. /BrmkeHne MaTepraibHOM TOUKH 1 bubnuoreka [IOK
0 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
3 [Tpuniun otHocutenbHoCcTH ["anunes. HepiaabHble CUCTEMBI 1 bubnuoreka [JOK
otcyerta. [lepBblii 3akoH HeroTOHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipuniun cynepno3uimu cui. Bropow 1 bubnunoreka [JOK
3akoH HploTOHA 1J11 MaTepuaibHOW TOYKU https://m.edsoo.ru/ff0c3be8
10 | Tperuw 3akoH HproTOHA /151 MaTepUAIIbHBIX TOYCK 1 https://m.edsoo.ru/ffOc3be8
1 3akoH BcemupHoro Tsarorenus. Cuna tsoxectu. [lepBas 1 bubnunoreka [JOK
KOCMMYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 |Cuna ynpyroctu. 3akoH I'yka. Bec Tena 1 https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koadpuument tperns. Cuna conpoTHBIECHUS 1 bubnuoreka [IOK

IIpH ABMKCHUU TEJIa B JKUAKOCTH HUJIN T'a3C

https://m.edsoo.ru/ff0c3f76
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[TocTynarenpHOE U BpallaTeIbHOE IBHXKEHUE a0COIIOTHO

. bubnmoreka [JOK
14 \tBépnoro tena. MomeHT cuiibl. [lneyo cusiel. YcnoBus 1
. https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJOTO Tea
Nmnynbc maTepraibHOM TOUYKH, CUCTEMbI MaTepUaIbHBIX
15 |Touek. Ummynbe cuiibl. 3aKOH COXpaHEHHS UMITYJIbCa brbmmorexa LOK
' Y i P YAREA: https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBMKEHUE
PaboTa u momHOCTh cuitbl. Kunetnueckas sHeprust
. . bubnuorexa [JOK
16 |maTepuanpHOI TOUKH. Teopema 00 H3MEHEHUN KHHETUIECKO I
https://m.edsoo.ru/ff0c4502
SHEPTUH
[TorenumaneHas sHeprus. [loTeHnnanpHas SHEPTUs yIpyro
17 | nebopmupoBaHHOW pyKkUHBI. [loTeHIIMaIbHAS SHEPT U Tena bubamorexa [IOK
yx ’ https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHumanpHbIe M HEMOTEHIIMAIbHBIE CHITBI. CBSI3b paObOTHI
. bubmuorexa [JOK
18 |HemoTeHIMANBHBIX CUJI C UI3MEHEHNEM MEXaHHUUYECKOUW SHEPTUu
_ https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUH
JlabopaTtopHas pabota «VccnenoBanue CBs3H pabOTHI CHJIBI C
19 ‘u3MeHeHHEM MEXaHHMYECKOW SHEPTHH Tella Ha IPUMEPE
PaCTSKEHUS PE3UHOBOTO KIYTa)
20 Kontponbnas padota o teme «Knnemaruka. JluHamuka. bubnuoreka [JOK
3aKOHBI COXpPaHEHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OcCHOBHBIE TIOJIO)KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPHUH. bubnunoreka [JOK
Bbpoynosckoe nuwxkenue. Auddy3us https://m.edsoo.ru/ffO0c4dc2
99 XapakTep ABMKCHHS U B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Monenu cTpoeHus ra30B, KUIAKOCTEH U TBEPBIX TET
23 Macca monekyin. KonnuectBo BemectBa. [loctosiHHas
ABoraapo
24 Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana

temneparyp Llenscus



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25

Wneanphsiii raz B MKT. OcHoBHOE ypaBHeHrne MKT

https://m.edsoo.ru/ff0c4fde

26

AOGcoroTHas TeMIieparypa Kak Mepa cpeHei KHHETHUECKOM
SHEPIUHM JIBWKECHMS MOJIEKYJI. Y paBHeHHEe MeHeneepa-
Kitaneiipona

bubmmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ["a30BbIE 3aKOHBI

28

Jlaboparopnas padota «MccnegoBanue 3aBUCUMOCTH MEXTY
napaMeTpaMH COCTOSTHHSI Pa3peKeHHOTO Ta3ay

29

N3omnporieccrl B uaeanbHOM Ta3e U UX rpapuieckoe
Mpe/ICTaBICHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0c570e

30

BryTpeHHss dHEprus TEpMOIMHAMAYECKOW CUCTEMBI U
crocoObl e€ n3meHeHust. KomuecTBo TemoTel U padoTa.
BHyTpeHHsIs1 SHEPTHS 0THOATOMHOTO HJICaIhbHOTO ra3a

bu6moreka [IOK
https://m.edsoo.ru/ff0c5952

31

[IpomexyTOUHBIN KOHTPOJIb.

https://m.edsoo.ru/ff0c5c36

32

Buasl Tenonepenaun. Y aenpHas TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIoTsl npu Terionepeaade. AanadaTHbIN
poriecc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

33 [TepBrlil 3aKOH TEPMOAMHAMUKHN U €70 TPUMEHEHHE K bubnuoreka [JOK
n3omIpoleccam https://m.edsoo.ru/ffOc5efc
Heob6parumocTth nporieccoB B mpupoe. Bropoii 3akon bubnuoreka [JOK

34

TEPMOJUHAMHUKN

https://m.edsoo.ru/ff0c6230

35 [ITpunmun aevicteus u KI1J[ TerioBo#t MammHbI https://m.edsoo.ru/ff0c600a

36 |I{uxn Kapuo u ero KIIJI

37 ' Dxonoruueckue mpoosieMbl TETIOIHEPTreTUKU

38 O6o6maromuit ypok «MomnekynspHas ¢puzrka. OCHOBBI bubnunoreka [JOK
TEPMOJAUHAMUKI» https://m.edsoo.ru/ff0c6938
CamocrosarenbHas paboTa o Teme «MonekynspHas Gu3uKa. bubnunoreka [JOK

39

OcHOBEHI TCPMO ANHAMUKUN»

https://m.edsoo.ru/ff0c6a50
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40

[TapooGpazoBanue u KoHAeHCays. VicnapeHue u Kumenue

https://m.edsoo.ru/ff0c63b6

41

AOGCOIOTHAs M OTHOCUTEIbHAS BIAXKHOCTH BO3/1yXa.
Hacpimennsrit nap

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

42

Teepnoe Teno. Kpucrammueckue u amopQHbie Tena.
AHM30TpONINSA CBOUCTB KPUCTAILIOB. JKUAKNE KPUCTAIIIBL.
CoBpemeHHbIE MaTepuallbl

bubmmorexa [{OK
https://m.edsoo.ru/ff0c65f0

IInaBnenue u KpHUCTaJlJIN3aln. YJIGJ'II)HaSI TCIIJIOTA IIJIaBJICHUA.

bubmmoreka [{OK

43 CyOnumariust https://m.edsoo.ru/ff0c6708
44 | YpaBHEHUE TEIJIOBOTO OanaHca https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3alus Tell. DIeKTPUUECKUr 3aps. J(Ba Buia bubmuorexa [JOK
AIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
46 [TpoBOAHMKH, AUDTIEKTPUKH U TIOTYITPOBOAHUKU. 3aKOH bubmuorexa [JOK
COXpAaHEHUS IEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc
47 B3anmoneunctsue 3apsinoB. 3akoH Kynona. TouedHbln bubnuoreka [IOK
AIEKTPUYECKUU 3apsi https://m.edsoo.ru/ff0c6ced
48 Hanpsioxeénnocts anektpudeckoro noJist. [puamun bubnuoreka [IOK
CYNEPHO3UIUU ANEKTPUUECKUX MoJieH. JINHUN Hanps>KEHHOCTH https://m.edsoo.ru/ff0c6df2
49 PaboTa cun sanexrpocrarudeckoro moJs. [lorennuan. Paznocts bu6mmoreka [JOK
HOTEHIINAJIOB https://m.edsoo.ru/ff0c6f00
[IpOBOIHUKHY U JTUAIEKTPUKHU B DJIEKTPOCTATUYECKOM TI0JIE. bubnunoreka [JOK

50

ZII/ISJIGKTpI/I‘IeCKaH MMPpOHULIACMOCTDb

https://m.edsoo.ru/ff0c7018

51

OnekrpoeéMkocTb. KonneHncarop

https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTh TIOCKOTO KOHIEHCATOpa. DHEPIUs
3apsHKEHHOTO KOHJIEHCATOpa

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

53

Jlaboparopnast paboTa "Usmepenue >MeKTpOEMKOCTH KOHIEHCATOpA'

54

HpI/IHI_[I/Il'I JEeHCTBUA U MPUMCHCHUEC KOHACHCATOPOB,
KOITMPOBAJIBHOTO allrapara, Cprf/'IHOl"O IIPUHTCPA.
3J'IeKTpOCTaTI/ILICCKa$I 3aliura. 3a3eMIIcHHE 3HeKTp0HpPI60pOB
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

DNEeKTPUUYECKUN TOK, YCIOBUSI €0 CYIIIECTBOBAHMSL.
[Tocrosinueiil Tok. Cuna Toka. Hanpsbkenue. ConpoTUBICHUE.
3akon OMa Jyist y4acTka 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE, CMEIIAHHOE COCIUHEHHE
npoBotHUKOB. JlabopaTopHas paboTa «/3ydeHne cMemaHHoTo
COEJIMHEHUS PE3UCTOPOB»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MOIITHOCTH AJIEKTPpUUECKOTO TOKa. 3akoH J[xoyrms-
Jlenua

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axon Oma Jui MOJIHOM (3aMKHYTOM) 3IEKTPUYECKOM LieTu.
KopoTtkoe 3ambikanne. Jlaboparopnas padota «M3mepenue
O/IC ucTouHMKa TOKA U €r0 BHYTPEHHETO COITPOTHUBIICHUS

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOJIMMOCTb TBEPIBIX METAINIOB. 3ABUCUMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh

60

DJIEKTPUYECKUHU TOK B BakyyMe. CBOKMCTBA 3JIEKTPOHHBIX
My4KOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U MPUMECHas
MpoBOAUMOCTh. CBOKMCTBA P—N-TIepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62 DJIEKTPUYECKUHU TOK B paCTBOPAaX U paciiaBax JIECKTPOJUTOB. bubnunoreka [JOK
DJIEKTPOJIMTHYECKAS AUCCOIUALIMSA. DIIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba

63 DNEeKTpUYECKUH TOK B razax. CaMoCTOATENbHBIN U bubnunoreka [JOK
HECAaMOCTOSITEeNbHBIA pa3psa. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae

64 DnexTpuyeckue Ipudopbl U YCTPOMCTBA, U UX MPAKTUUECKOE bubnnoreka [JOK
npuMeHeHue. [lpaBuia TexHUKH 0€30MacHOCTH https://m.edsoo.ru/ff0c86fc

bu6mmoreka [JOK

65

Oo6o06maromuit ypok «IeKTpOANHAMHUKA

https://m.edsoo.ru/ff0c88be

66

HTOroBelii KOHTPOJIb.

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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PezepBHblii ypok. CamocTosTenbHas paboTa 1Mo TemMe bubnuorexa [JOK
67 1

"OnexTpoauHamuka" https://m.edsoo.ru/ff0c8c56
68 | PezepBHbIii ypok. O6obmaromuii ypok mo temam 10 kimacca 1 https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

Ne KoaunuyecTBo 4acoB Nara JeKTpoHHbIEe HHPPOBLIE
n/n| Tema YpoKa KOHTpoJu,H],]e HpaKanecxne oOpa3oBaTtejibHbIE
Bceero u3yueHus ecypcehl
padoThI padoThI pecyp
®usuka — Hayka o npupoje. Hayunbsie MeTo1bl MO3HAHUS

1 okpyxatoiero mupa. Pois u mecto pusuku B hopMupoBaHUU 1 Bubimnoreka [JOK
COBPEMEHHOM Hay4yHOU KapTHHBI MUpPA, B TPAKTUYECKON https:/m.edsoo.ru/ff0c9778
nesitenbHOCTH oaei. [ToBropenune matepuana 7-9 kimaccos.

2 |BxoaHoit KOHTPOJIb. 1 1 https://m.edsoo.ru/ff0c98fe
ITocTossHHBIE MarHuTHI U UX B3anMoJielicTBHe. MarHuTHOE ToJIe.

3 BexTop MarHUTHON MHAYKIMH. JINHUM MAarHUTHON MHAYKIIVH. 1 1 Bu6nmnorexa [IOK
MarsuTHO€ noJie NpoBOJHMUKA ¢ TOKOM. OnbIT DpcTena. https:/m.edsoo.ru/ff0c98fe
B3anmopaericTBre MpoBOAHUKOB C TOKOM.

JlaboparopHas paboTa «/3yueHne MarHUTHOTO MOJIS KaTYIIKU C

4 TOKOM». JIeMCTBME MarHUTHOTO IOJIs1 HA IPOBOJHUK C TOKOM. 1 1 Bu6nuorexa [JOK
Cuna Amnepa. JIaboparopnast pabota «VccnenoBanue neicTBus https://m.edsoo.ru/ff0c9ac0
ITOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM»

5 JleficTBHE MAarHUTHOTO TOJIA HAa JBUKYILYIOCS 3apsKEHHYIO 1 Bu6mnuorexa [JOK
gactuny. Cwita Jlopenma. Padora cuel Jlopenna https://m.edsoo.ru/ff0c9df4
OnekTpoMarHuTHas UHAYKIUS. [IoTOk BekTopa MarHUTHOM

6 |uaaykuuu. OJ1C uHAYKIUU. 3aKOH AJIEKTPOMArHUTHON UHAYKIIUU 1
®Dapanes

7 JlaboparopHas pabota «MccnenoBanue siBIeHUS 1 1 Bu6muorexa [JOK
3HeKTpOMaFHHTHOﬁ WUHIYKIIAN» https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNeHue camonnaykuuu. IC caMOMHAYKIIMH.

Bbubmnoreka [JOK
8 |DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE 1
p ym p https://m.edsoo.ru/ff0ca600
noJje
9 |Texnuueckue yCTpONUCTBA M X MPUMEHEHUE: TIOCTOSTHHBIE 1



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

MAar"uThbl, 3JICKTPOMArHUuThl, 3JICKTPOABUTATCIIb, YCKOPHUTCIIN
QJICMCHTAPHBIX YaCTHUL, MHAYKIIMOHHAs IICYb

10

O6o6miaromuii ypok «MarHuTHOE 1oJie. DJIeKTpoMarHuTHas
WHIYKIUSD)

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0cab82

11

CamocTrodrenbHas padoTta o Teme «MarHuTHoe MoJie.
3JIGKTpOMaFHI/ITHa$I HHIAYKOUSI»

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0Oo1HBIE MEXaHUYeCKuE Kosebanus. ['apMoHndeckue
KojeOaHus. YpaBHEHHE FrapMOHUYECKUX KOJIeOaHUH.
[IpeBpanienue sHeprun

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

13

JlabopaTtopHas paborta «lccnenoBanue 3aBUCUMOCTH TIEPHO/IA
MAaJIBIX KOJIeOaHUMI Tpy3a Ha HUTH OT AJIMHBI HUTHU U MACCBHI I'py3a»

14

Konebarenpnbiit koHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIC
KoJeOaHus B UACATLHOM KoJiebaTeIbHOM KOHTYpe. AHanorus
MEX]ly MEXaHMYECKUMU U 3IEKTPOMArHUTHBIMU KOoJleOaHUSAMHU

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

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUHU B UACATHHOM
KOJIeOaTeIbHOM KOHTYPE

bubanoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxaromux Kojebanusx. BeiHyx1eHHbIS
MexaHu4eckue kojebanus. Pesonanc. BeiHyX1eHHBIC
ANIEKTPOMArHUTHBIC KOJICOaHMS

bubanoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CHHYCOUJAIbHBIA IEPEMEHHBIN TOK.
MOIIHOCTh TEPEMEHHOTO TOKAa. AMIUIUTYIHOE U IEUCTBYIOIIEE
3HAYEHHUE CUJIBI TOKA M HAMPSHKEHUS

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

18

Tpanchopmarop. [IponszBoacTso, nepenada u notpedieHne
AIIEKTPUYECKON SHEPTUU

19

yCTpOfICTBO U MMPAKTUYICCKOC MPUMCEHCHUC DJICKTPUICCKOTO
3BOHKA, reHepaTopa NnepeMEeHHOTO TOKa, JIMHUMN QJICKTpoIIepeaavd

https://m.edsoo.ru/ff0cc324

20

OKOJIOTUUECKHUE PHUCKHA ITPpU MTPOU3BOACTBC DJICKTPOIHCPIUU.
KYJ'ILTypa HCIIOJIb30BAHUS JJICKTPOSHEPTHUU B MIOBCETHEBHOU



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HHU

Mexanuueckue BOJHBI, yCIIOBHS pactipocTpanenus. [lepuo.

21 | CxopocTh pacnpocTpaHeHHS U JiTMHA BOJHEL [loniepednbie u Bubmworexa LIOK
p pactpoctp A ’ P https://m.edsoo.ru/ff0cca54
MIPO/I0JIBHBIE BOJHBI
29 3Byk. CropocTh 3ByKa. [ poMkocTh 3ByKa. Beicora ToHa. TemOp Bu6muorexa [JOK
3ByKa https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpocTh. [1Ikana Bubnmnoreka [OK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHOHAIIBI paIuOCBA3U U TEIEBUACHUS. Pa3BUTHE CPEICTB CBS3H.
Pannonoxanus
bubnuoteka IIOK
2 K
5 |CamocTtostenbHas pabota «KonebaHust 1 BOJIHBY https://m.edsoo.ru/ff0ce68
26 [IpsamonuHelHOE pacpoCTpaHEHHUE CBETA B OJTHOPOJIHOM Cpe/ie. Bubnuoreka [JOK
Toueunsrit ucrounuk cera. JIyd cBera https://m.edsoo.ru/ff0cd350
97 OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHus ceera. [locrpoenne Bu6nuorexa [JOK
M300pakKeHUH B TUIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
28 [Ipenominienne cBera. [lonHOE BHYTpEHHEE OTPaKEHHUE. Bubanoreka [IOK
[IpenenbHBIA yroJl MOJIHOTO BHYTPEHHETO OTPaXKCHHS https://m.edsoo.ru/ff0cd7f6
JlaGoparopHas pabota «3MepeHue nokaszaresns NpeaoMICHUS Bu6nuorexa [JOK
29 _
CTEKJIa» https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenue nzobpaxenuii B mun3e. opmynna TOHKOM
30 nuH3bl. YBenuuenue auH3bL. JlaboparopHas padota Bubmorera LIOK
’ . ' p up P https://m.edsoo.ru/ffOcddle
«HccnenoBanue cBOMCTB M300paKeHUI B TIMH3AXY.
31 TIpomexyTOYHBIA KOHTPOJb.
39 Hucnepcus cBeta. CoxkHbIi cocTaB 6eoro ceerta. LBer.
Jlaboparopnast pabota «HabmroieHue nucrnepcun CBeTa
33 Nnurepdepenmus creta. Judpaxmus ceeta. AudpakurnonHas Bu6morexa [IOK

peméTka

https://m.edsoo.ru/ffOced22



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

34

[Tonepeunocts cBeTOBBIX BOJH. [lossipuzanus ceera

Bubanorexa [JOK
https://m.edsoo.ru/ff0cf02e

35

Ontuyeckue mpuOOPHI M YCTPOUCTBA M YCIOBHS UX 0€30MaCHOTO
IMPUMCHCHUSA

36

['paHuLIBI MPUMEHUMOCTH KJIIACCUYECKOW MeXaHUKU. [locTynarsl
CIIELIMAIBHOW TEOPUU OTHOCUTEIBHOCTHU

Bbubaunorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTENLHOCTh OJJHOBPCMCHHOCTH. 3aM€IU'I€HI/Ie BpPECMCHHU U
COKpall€HUEC TJIMHBL

Bbubaunoreka [JOK
https://m.edsoo.ru/ffOcfa42

DHeprus U UMIYNbC PEIATUBUCTCKOM YacTULIbl. CBSI3b MacChl €

bubaunoreka [JOK

38
SHEPrUed ¥ UMITYJIbCOM. DHEPrusl MOKOs https://m.edsoo.ru/ffOcfc68
39 CamocrositensHas padbota «OnTuka. OCHOBHI CHIEITUATIBHON Bu6nnoreka [JOK
TEOPUU OTHOCUTEIILHOCTID). https://m.edsoo.ru/ffOcf6f0
bubnuotexa IIOK
40 | @otonsl. Dopmyna [Tnanka. DHEPTHS ¥ UMITYIIBC POTOHA httos://m.edsoo.ru/ffocfels
OTtkpeiTHE U uccienoBanre porodddexra. OnpiTer A. T Bu6mnuorexa [JOK

41

CromneroBa

https://m.edsoo.ru/ffOcffc4

42

3akonbl poTorhdexra. YpaBHeHne DHHIITCHHA IS
dbotorddekra. «KpacHas rpanuiay» Gororddexra

bubanoreka [JOK
https://m.edsoo.ru/ff0d015e

43

HaBnerue cBeta. Onbitel I1. H. JIeOGenepa. Xumudeckoe IeHCTBUE

CBE€Ta

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

44

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE:
dboTosMeMeHT, GOTOAATUNK, COTTHEUHas OaTapesi, CBETO U0/

45

Pemenue 3agau no teme «ONEeMEHTHI KBAaHTOBOM OIITHUKHY

https://m.edsoo.ru/ff0d0302

46

Monens atoma Tomcona. OnbiTel Pezepdopaa mo paccesnuro o-
yactull. [ImanerapHas Moaens atoma

bubanorexka [JOK
https://m.edsoo.ru/ff0d091a

47

ITocrynater bopa

https://m.edsoo.ru/ff0dOafa

48

W3nydyenue u noriomeHue GOTOHOB MU NEpexo/ie aToma ¢
OJIHOTO YPOBHs dHEPruu Ha Apyroi. Buasl criektpos

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf02e
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49

BosHOBBIE cBOMCTBA yacTull. BoisHb! ae bpouisa. KopnyckymsipHo-

BOJIHOBOI/IV,Z[yaHI/I?;M. CnoHTaHHOE U BBIHYXJICHHOC M3JIYYCHHC

Bubanorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpeiTHE pagnoakTuBHOCTH. OnbITH Pezepdopna mo
OTIPEJIENIEHUIO COCTAaBA PAIMOAKTUBHOTO U3JIy4EHUs

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, Oera-, raMma-u3nydeHus. Brusaue
paZ[I/IOC’lKTI/IBHOCTI/I Ha JKXUBBIC OpFaHI/I3MI)I

52

OTkpbITHE IPOTOHA U HEWTpPOHA. M30TOMBI. ANb(a-pacna.
DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amma-usnyuyenue

bubaunoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DOHeprus CBA3M HYKJIOHOB B sifipe. SnepHble peakuuu. SaepHpin
peaxTop. [IpoGiieMbl, mepCcreKTUBBI, IKOJOTUYECKHE ACTIEKThI
SIIEPHOU PHEPTETUKH

bubaunoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTulbl. OTKpBITHE TO3UTPOHA. MeTo bl
HaOJIOICHUS ¥ pErUCTPAlUK 3JIEeMEHTApHBIX YacTHll. Kpyriblii
cton «DyHIaMeHTalbHbIE B3aUMOICUCTBUS. ENTMHCTBO
(bu3n4ecKOU KapTUHBI MUpa»

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

55

Bun 331000 HeOa. Co3Be3nus, IpKHUE 3BE3/Ibl, TUIAHETHI, UX
BuauMoe aBrkeHne. CojlHeYHasT cucTeMa

56

Counie. ConmHeyHas akTUBHOCTh. Mictounuk 3Heprun ConHia u
3BE3]

57

3B€3/1bl, X OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TITTABHOW
[I0CJIEI0BATEILHOCTH. BHYTpEHHEE CTpOECHUE 3BE3 .
CoBpeMeHHbIE MPEJICTABICHUS O TPOUCXO0KICHUU U SBOJIOLINHU
CoJHIIa U 3BE3]

58

Mineunsin [Iyre — nama [Nanakruka. [lonoxxenue u 1suxeHue
Connua B I'anaktuke. 'anaktuku. YepHble ABIPHI B sSApax
raJJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa.
PennkroBoe uznydenue. Meraranakruka



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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60 | Heperennbie mpo6iemMbl aCTPOHOMUHN 1
61 CamocrostenpHas paboTa «JIeMEHThI aCTPOHOMHHU U 1
acTpOUBHKI
O6o06maromuii ypok. Ponb ¢pusuku u acTpoHOMUU B
62 | PKOHOMUYECKOM, TEXHOJOTHYECKOM, COIMAIBHOM M 3THYECKOM 1
cdepax AATEIBHOCTH YeJOBeKa
63 O6o06maromuii ypok. Ponab 1 Mecto pu3uku U acTpOHOMUU B 1
COBPEMEHHOM Hay4yHOI KapTHHE MUpPa
O6o06maromuii ypok. Ponb ¢pusndeckoii Teopun B GopMUPOBAHUN
64 MpesicTaBiIeHU 0 pu3nyeckoil kapTuHe Mupa. Mecto pundeckoi 1
KapTHHBI MUPAa B O0IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPOLE.
65 | ITOroBbIil KOHTPOJTH. 1
66 Pe3epBHbIil ypok. MarHuTHOE 10J1€. DIEKTPOMAarHUTHAs 1
WHIYKLINS
67 PezepBHbiil ypok. OnTuka. OCHOBBI ClIELIMATIBHON TEOPUU 1
OTHOCHUTEIIbHOCTH
Pesepnsrii ypok. KBantoBas ¢pusnka. I71eMEHTbI aCTPOHOMHH U Butmmoreka [IOK
68 1
acTpoU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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