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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE CpEIHEr0 OO0Iero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOCHMS
OCHOBHOI 00pa3oBaTeabHOM mporpammsl, npeactaBieHHbIX B PI'OC COO, a Takxke
¢ yuétom (enepanbHOii paboyeil mnporpammbl BocnuTanus U KoHuenuuu
npenoaaBanus yaeoHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peanu3yomux OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

[Tporpamma 1o ¢u3uke onpeaenseT 00s3aTeIbHOE IPEIMETHOE COACpKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUCHUSI TEM U Pa3esioB
y4eOHOro TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTrO MpOLEcca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaromIMXCA.
[Iporpamma 1o ¢wu3uke maér mpencTaBieHHWE O IIENAX, COACpPNKAHUHU, OOIen
cTpareruu OOydYeHHs, BOCIUTAHUS M Pa3BUTHUS OOyYalOUUXCS CpeACTBAMU
yueOHoro npeamera « Ou3nka» Ha yriiy0JI€HHOM ypOBHE.

N3yuenne kypca (Qusnku yriyOJEHHOTO YPOBHSI MO3BOJISIET pPEaiM30BaTh
3a7a4i MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM s
MPOSIBJICHHUS] CBOUX HMHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJarormumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJIKEHUST 00pa3oBaHHS B
opraHuzanusx Mnpo(ecCHOHaTbHOTO O00pa30BaHUS IO Pa3JIMYHBIM  (PU3KKO-
TEXHUYECKUM U HH)KEHEPHBIM CIIEIIMaTbHOCTSIM.

B nporpamme no ¢usuke onpenenstoTcs miaHupyeMbIe pe3yIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpemHero oO0mero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeJMeTHbIle, TNpeaMeTHble (Ha  yrayoménHom  ypoBHe).  Hayuno-
METOJ/IOJIOTUYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBAHMM K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaromuXcsi, OCBOMBIINX
nporpammy 1o (U3HMKe Ha YPOBHE CpEeIHEr0 0011Iero oopa3oBaHus Ha yriyOaéHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

[Iporpamma 1o pu3rke BKIIOYALT:

IUTAHUPYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca PU3MKH Ha yriyOJaEHHOM YPOBHE,
B TOM YHCJIC IPEIMETHBIC PE3YIbTATHI IO TOJaM 00yUYEHUS;

coJiep;kaHue yueoHoro npeamera « @u3uka» mo rojgam o0ydyeHwusl.

[Iporpamma 1o (Qu3Mke WMeeT NPUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BaHA YUYUTEIAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pab0OYHX MPOrpamM.

[TporpamMMma mo ¢u3nKe HE CKOBBHIBAET TBOPUECKYIO MHHUIIMATUBY YUUTENEH U
NPEIOCTABISAECT BO3MOXKHOCTUA ISl peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXO/IOB K TpernojiaBaHuio (U3uku Ha YriayOJIEHHOM YPOBHE TpPH YCIOBUU
coXpaHeHus 00s13aTeIbHOM YacTu co/iepKaHus Kypca.

®du3nka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNas B
Ka4yecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUi 00 okpyskaroremM mupe. [IIkoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIni
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, OCKOJIBbKY (PU3MYecKre 3aKOHbBI
JexaT B OCHOBE TIPOIIECCOB U SIBIICHHMM, M3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbusmdeckoirt reorpadueid u actpoHommen. Mcmonap3oBaHME W AKTUBHOE
npuMeHeHHEe (U3NYECKUX 3HAHUW OMPENeNHIIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCa,
MOJIYYEHHsS] HOBBIX MAaTE€pUAJOB C 3aJJaHHBIMU CBOMCTBaMH. M3ydenue ¢uznku
BHOCUT OCHOBHOU BKJaj] B ()OPMUPOBAHUE €CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpa
oOyyarorierocs, B GOpMUPOBAHNE YMEHUN MPUMEHSATh HAYYHBIN METO]| TIO3HAHUS
IIPY BBIMIOJTHEHUN UMHU YU4EOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pu3uku Ha ypoBHE CpeJIHEro 00I1Iero o0pa3oBaHus MOJI0KEH
PAI Uael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoea uyenocmnocmu. B COOTBETCTBUH C HEM KypC SBIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJICPKUT MaTepUall U3 BCEX Pa3esioB (DU3UKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (hU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBMU C HEW MaTepuasl Kypca (QU3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzauusi NnpeaoaracT HCHOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIHaNa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(bU3UKH ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUYECKUMU, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMU MPOOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc buszuku yriyOoaéHHOTO ypOBHS
MPEANOJIAraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKHUX
NPUIOKEHUI M3YYEHHBIX TEOPUM MU 3aKOHOB. lIpm 3TOM paccMarpuBaroTcsi Ha
YpPOBHE OOIIMX MPEACTABICHUN U COBPEMEHHBIE TEXHUUYECKHUE YCTPOICTBA, U
TEXHOJIOTHUHU.

Hoea 3xkonocuzayuu peanu3yercss MNOCPEICTBOM BBEICHHUS DJIEMECHTOB
colepKaHus, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKM W TEXHOJIOTHH, a TakXe 00CYyKIACHUs
po0JIeM palMOHATBFHOTO TPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

OcBoeHue coaepkanusi MPOTrpaMMBbI 10 (PU3HUKE TOJDKHO OBITH MTOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-AEATEIHLHOCTHOTO moaxoaa. Js ¢usuku peamuzamms 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCTOIb30BAHUM CAMOCTOATENBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBytolero ¢akropa ydeOHoro mporecca. s yrimyOn€HHoro
YPOBHSI — 3TO CHUCTEMa CaMOCTOSITEIbHOTO YYEHHUYECKOrO0 SKCIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTAIbHBIE YUYEHUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuaia, JjabopaTopHble paboTsl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI



1Ba crioco0a peanu3anuu GU3nYecKoro npakTukyma. B nepBom ciyuyae npakTukym
npoBoauTcs b0 B koHIEe 10 m 11 kmaccoB, nu0O0 Mmocie MEpBOTO M BTOPOTO
MOJIYTOAWHN B KaXKJIOM M3 3TUX KJIacCOB. BTopoii cmocob — 310 uHTEerpamust padot
NPaKTHKyMa B CHCTEMY J1a00OpaTOPHBIX paboOT, KOTOpbIE MPOBOAATCS B MpoIecce
u3yueHusi paszzaena (temel). [Ipu sTom monx paboramu MpakTUKymMa MOHUMAETCS
CaMOCTOATEJIBHOE ~ MCCIEJOBAaHUE, KOTOPOE€ NPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUAA 0€3 MOIIaroBOM HHCTPYKIIUH.

B nporpamme 1o @u3uke cUCTEMa YUYEHHUYECKOIO JKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeICcTaBieHa eIWHBIM nepeuHeM. Bribop
TEMaTUKH JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa3oBaTEIbHOrO Mpollecca UCXO0II U3 OCOOEHHOCTEH MOYpPOYHOIO
IUTAHUPOBAaHUS W OCHalleHusi kabuHeta Qusuku. [lpu sToM obecneunBaeTcs
OBJIAJICHHE OOYyYaIOIIMMHCS YMEHUSMU MPOBOAUTH NpPsIMblE M KOCBEHHbIE
U3MEPEHHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIMYUH M TMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEMI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yIeNsIeTCsl peIIEHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
IIpu 3TOM 1711 pacU€THBIX 3a1a4 IPUOPUTETOM SABJIIIOTCS 3aa4d C IBHO 3aJaHHOU
¥ HESIBHO 33JJaHHOU (PU3UYECKON MOJEIbIO, MTO3BOJISIONINE TPUMEHATh U3YyUCHHbIE
3aKOHBl M 3aKOHOMEPHOCTH KAaK M3 OJIHOIO pas3fena Kypca, TaK M HHTETPUPYS
NPUMEHEHUE 3HaHUI U3 Pa3HbIX pa3AenoB. /[ kauecTBEHHBIX 3a7ja4 IPUOPUTETOM
SBIIAIOTCS 3aJjaHusi Ha OOBsSCHEHUE/TIPpEJCKa3aHue MNPOTEKaHUs (QUINYECKUX
SIBJICHUW M TIPOIIECCOB B OKPY KAIOIIECH KU3HH, TPEOYIoIIe BhiOOpa (HpU3nuecKoit
MOJIENIU JJISl CHTyalluy IPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoanusimu ®I'OC COO k maTeprabHO-TEXHHUECKOMY
o0ecrieueHunto yueOHoro mpoiiecca Kypc Qu3uku yriayOaéHHOTO ypOBHS Ha ypOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4aThbCsl B YCIOBUAX MPEIMETHOTO
kabuneta. B kaOunHere ¢GU3MKM JOKHO OBITH HEOOXOJIUMOE JIabopaTOpHOE
00opyA0BaHue [Tl BHIIOTHEHHS YKA3aHHBIX B IPOTrPaMMe MO0 (PU3NKE YUEHUUIECKHX
OTIBITOB, JTAOOPATOPHBIX PabOT U PabOT MPAaKTHUKyMa, a TAaKKe JIEMOHCTPAIMOHHOE
000pyoBaHUE.

JlemoHcTpanmonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHHHMAJIbHOM JTOCTAaTOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIIEHHBIX B MporpamMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpaIuil ass
UCCIIEIOBAaHMUSI  W3Y4YaeMbIX SBJIEHUH M  IPOLECCOB, HOMIMUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyIOBaHUE [JIi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyeTcss B BHIEC TEMAaTHYECKHMX KOMILUICKTOB M 0OOECIeYMBacTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOOydarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOpHOTO O0OPYAOBAaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM



WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHM LIEJIAIMU U3y4€HUs (PU3MKHU B 001IEM 00pa30BaHUU SABJISAIOTCS:

dbopMHupOBaHWEe WHTEpPECa € CTPEMJICHUS OOyYaromuXxcsi K HaydHOMY
U3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUs U (HOPMHUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHupOBaHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YCHHs] OCHOB
CTpOEHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHrE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BaHUEM (U3UUECKUX
3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHHA O POIM (U3UKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oynymiei
npoeccCHOHaNbHON AESITENbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOArOTOBKA K
TanbHEHIIIeMy 00yUSHHUIO B 3TOM HAlpPaBIICHUH.

JlocTikeHne ATUX Telield 00ecTieunBaeTCsl PEIICHUEM CICAYIOIMNUX 3a1ad B
nporecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEAHEro o01ero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBbI 3HAHUN 00 00mMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsX,  BKJIKOYAs  MEXaHWUKY,  MOJIEKYJSIpHYIO  (U3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHUE YMEHHI MTPUMEHATh TCOPETUICCKUE 3HAHUS I O0BSICHCHUS
bu3nueckux SIBICHUN B MPUPOJE W JUISI TPUHSTHS TPAKTUYCCKUX DEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOEHHE CITIOCOOOB PEIICHMS Pa3IMYHbBIX 33/1a4 C SIBHO 33JIaHHOM (pru3ndeckoi
MOJIENbIO, 3a/lad, MOJPa3yMEBAIONINX CaMOCTOATEIbHOE CO3/aHue (QU3UIECKOn
MOJICNI, aJCKBAaTHOW YCJIOBHSM 3a/ladyd, B TOM YHCJIE 3a7a4 HHXCHEPHOTO
XapaKkTepa;

NOHMMaHue (U3MUECKMX OCHOB M MPUHIMUIOB JEHCTBUA TEXHUYECKUX
YCTPONCTB 1 TEXHOJOTUYECKHUX MPOIIECCOB, UX BIMSHUS Ha OKPYXKAIOITYIO CPEIY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIHPHOTO TUIAHUPOBAHMS W TPOBEACHUS
bu3HYeCKUX OKCIEPUMEHTOB, aHaIW3a W HMHTEpIpeTanuu  uHpopmaimu,
ompeereHus JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJIbTaTta;

CO37laHUE YCJIOBUHM Il pa3BUTUS yYMEHUN MNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIESATEIIbHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATBHOU ACITEIBPHOCTH, CBI3aHHON
¢ GU3HKOIA.



B cootBerctBun ¢ tpeboBanuamu PI'OC COO yrayOn€HHBIA YpOBEHB
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uka» Ha ypOBHE CpEAHEro OOUIETo
oOpa3zoBaHusi BbIOMpaeTcs OOYyYarOIMMHUCS, [UIAHUPYIOIIMMHU POJOJKEHUE
0o0pa30BaHMsl 10 CHIEIHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha n3yuenue ¢pusuku (yrayOnaéHHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
obpazoBanus orBojutcs 340 vacos: B 10 kmacce — 170 wacoB (5 yacoB B Heneo),
B 11 kiacce — 170 gacoB (5 4acoB B HEJIEIIIO).

Peanuzanusi ecTeCTBEHHO-HAYYHOW HAMpaBICHHOCTH pabodell mporpamMmbl
yaebHoro npeameta «Dusnkay oCcyIecTBIsSETCS ¢ HCIOIb30BaHIHEM 000pyA0BaHNUS
mKkoyibHOro KBantopuyma.

[Ipennaraempiif B mporpamMme Mo (QU3MKE MepeyeHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaceT BBIOOP
NPOBEJCHUS JIa0OPATOPHBIX PAOOT M OMBITOB C YYETOM HHIWBHUIYaTbHBIX
0COOEHHOCTEH 00YyUaIOIINXCSI.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTOA MO3HAHUS NPUPOIBI.

®duszuka — pyHIaMeHTaNnbHas HayKa o npupoje. HayuHslii MeTo mo3HaHus U
METOJIbI UCCIIEIOBaHUS (PU3NUECKUX SBIICHUN.

DKCHEepUMEHT W Teopus B Mpollecce MO3HaHUs Mpupojasl. Habmrogenue u
IKCIIEPUMEHT B (DPU3HUKE.

CnocoObl u3mepeHuss (U3MYECKUX BEIUYMH (AHAJIOTOBBIE U LHUQPOBBIC
U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHuit  (GU3MYECKUX  BenmuuuH  (aOcomroTHas |
OTHOCHUTEIIbHAsA).

MopenupoBanue (GU3NYECKUX SBJICHUNM M MPOLIECCOB (MaTepuajibHas TOYKa,
a0CoJIFOTHO TBEPJI0E TEJO0, UcaTbHas )KUAKOCTh, UICAIbHBIN T'a3, TOUCUHBIN 3apsi).
['unore3a. PU3N4YECKHUM 3aKOH, TPAHULIBI €I0 IPUMEHUMOCTH. PU3NUECKast TEOPHUS.

Pons u Mecto ¢usuku B GOpPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3Mepenune cuibl TOKa U HAPSIKEHUS B LIENH MOCTOSIHHOTO TOKA IMPH MOMOILH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIHBHBIX TPUOOPOB.

3HaKOMCTBO ¢ mu(ppoBor naboparopueit o ¢usuke. [Ipumepsl u3mepeHus
(bu3HYEeCKUX BEIIMYUH IIPU MOMOIIN KOMITBIOTEPHBIX JATYUKOB.

Pasznes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKECHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 MPOECKIIMU Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTh (CpemHsii CKOPOCTh, MIHOBEHHAs CKOpPOCTb) W
YCKOPEHHUE MaTepUajbHOW TOYKHM, UX MPOEKUMHU HA OCH CUCTEMbl KOOPJHHAT.
CrnoxxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEUHOE JBUKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MIyTU MATEPUATBHOW TOYKH OT BPEMEHH U HX
rpaduKu.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro maaeHus. JIBuxeHue Tena,
OpOIIEHHOT0 TOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepHUATbHON TOYKH OT BPEMEHU U X TPaPUKH.



KpuBonuueitHoe  paBvkeHue. [IBHKE€HHME  MaTepUaJbHOM  TOYKH 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuon u yactora oOpaleHus.
[lenTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TAHI€HLHUAIBLHOE) U MOJHOE
YCKOPEHUE MATEPUAIIBHON TOUKHU.

TexHUuecKHue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOILECCHl: CHUIAOMETP,
JBIYKEHUE CHApA0B, IEIHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEPEAAUN, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenp cucteMbl OTCUYETA, WILTIOCTpALUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CriocoObl UCClIeIOBaHUS IBUKEHUN.

Nnnroctpauus npenesibHOro NEPEXo1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue IBUKEHUN C UCIIOIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenue nABMKEHUS Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

HanpasieHue ckopocTy IpH IBHKEHHUH 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yriioBOM CKOPOCTH B PEIYKTOPE.

CpaBHEHME TyTEW, TPACKTOPUNA, CKOPOCTEN ABUKEHHUS OJTHOTO U TOTO K€ Tela
B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yyeHne HEpaBHOMEPHOTO JIBMXKEHHS C LENbIO ONPEJEICHUs] MTHOBEHHOMN
CKOpOCTH.

N3mepeHne yCKOpeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JABUXEHUHU
110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NIYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBIKCHUU.

WU3mepeHne  ycKOpeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIIOBAHO
UCIOJIb30BaHUE IUGPOBOIA TabopaTOpUn).

N3yuyenue nBukeHus Tena, OpoieHHOro ropu3oHTalbHO. [IpoBepka runoTessl
0 IMpAMON MNPONOPLUMOHAIBLHONW 3aBUCUMOCTH MEXIY NAIBHOCTBIO MOJIETA H
Ha4aJIbHOM CKOPOCTBIO TEJIA.

W3yuyeHue IBUKEHHSA Tella MO OKPYXHOCTH C IOCTOSHHOW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHO/1a OOpaIICHHUs] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpPOB.

Tema 2. lunamuxa.



[lepBpiit 3akoH Hprorona. HMuepumaneHble cuctemsl otcuéra. [IpuHumn
otHocutTenbHOCTH ["anmunes. HeunepuuanbHbie cucTeMbl oTcuéra (OmpenaeneHue,
IPUMEPHI).

Macca Tena. Cuia. [IpuHUuun cynepro3uiuy Cuil.

Bropoii 3akon HproToHa 1151 MaTepruaIbHON TOUKHU.

Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUs. OKBHUBAJIEHTHOCTh TI'PAaBUTALMOHHOM H
VHEPTHOMN MacCBhl.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOTHOTO TTAJICHUS OT BBICOTHI HAJT
MOBEPXHOCTHIO IJIAHETHI U OT T€OrpaPuIecKoi mupoThl. JBukeHne HEOSCHBIX Tell
U UX cCnyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocMuuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, nBuKymierocs c
YCKOpPEHHEM.

Cuna tpenuns. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U CUla TPEHUS OKOS.
Koadumment tpenusi. Cuita COnpoTUBICHUS MPU ABUKEHUH TEJIa B KUIKOCTH UITU
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenue. I'mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne yCTpOWCTBA W TEXHOJOTHMYECKHE MPOLIECCHI: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpauuu.

HaGnronenue nBukeHus Tesl B MHEPLUUAIBHBIX U HEMHEPIUATbHBIX CUCTEMAaX
OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHUE PaBHOAECHCTBYIOLIEH TPUIIOKEHHBIX K TETY CHII C IPOU3BEACHUEM
MAacCChl T€Jla Ha €r0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

HN3mepenne macc no B3auMOJECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U NAJCHUM.

[{enTpoOeKHBIE MEXAHU3MBI.

CpaBHEHME CHJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaxmuKym.

W3mepeHne paBHOJAEHCTBYIOLIEH CUJI TIPU JBMXKEHHHM OpyCKa MO HAaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCHUMOCTH BPEMEHH JBMKEHHUS Opycka TIo
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MaCCHI.



HccenenoBanne 3aBUCMMOCTH CWII YIPYTOCTH, BO3HUKAIOUIUX B IPYXKUHE U
pe3nHOBOM 00pasiie, OT X JAehopMaliiu.

N3yueHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
NErKuit OJIOK.

N3mepenne kodpdunrenta TpeHus: Mo BEIUMYHWHE YTIOBOTO KO3(PQHIeHTa
3aBucumMocTtH Frp(N).

HccnenoBanue nBHKeHUs] OpycKa MO HAKIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
K03 PUILIMEHTOM TPEHUSI.

W3ydeHne nBUKEHNS IPy3a HAa BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHo TBEpAOe Teno. [locTymarenbHoe W BpallaTeIbHOE IBUMKEHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaiieHus. [limedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

VYcroitunBoe, HeyCTOHYNBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHl: KPOHIUTEHH,
CTPOUTEIIBHBIN KPaH, pelIETYaThe KOHCTPYKLIMH.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

HccnenmoBanne yclIOBAM PAaBHOBECHS TBEPAOTO TeENa, HMMEIOLIETO OCh
BpaLCHUS.

KoHCTpynpoBaHue KpOHIITENHOB U PACUYET CUJT yIIPYTOCTH.

N3ydyeHne ycTOM4MBOCTHA TBEPAOIO TEJA, UMEIOLIEr0 IJIOIIAaAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

NMnynbsc MaTepuanbHON TOYKH, CUCTEMBI MaTEpUaAIbHBIX TOYEK. LlenTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUHU LIEHTPa Macc.

VMItysibC CHIIBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE 1BUKEHUE.

MomMeHT umIynbca MarepualbHOM TOuku. IlpencraBieHne o0 COXpaHEHUH
MOMEHTA UMITYJIbCAa B IEHTPAJIbHBIX MOJIAX.

Pabora cuiapl Ha MajgoM M Ha KOHEYHOM IepeMelneHuu. ['paduueckoe
Ipe/iCTaBlIeHHE PaOOThHI CHIIBI.

MOIITHOCTb CUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SJHEPTUU MAaTEPUATbHON TOYKH.



[loreHnnanbHble W HENOTEHUMANBHbIE CHIBL. lloTeHumanbHas sHeprus.
[ToTennuanbHas sHeprust yrnpyro neGopMupoBaHHOU NpyKuHbI. [loTeHmanbHas
SHEPrus Tejla B OJHOPOJIHOM I'paBUTAlMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALIMOHHOM IOJi€ OJHOPOAHOrO mapa (BHyTpHM W BHe Iuapa). Bropas
KOCMMYECKAsi CKOPOCTb. TpeThbsi KOCMHYECKAst CKOPOCTb.

CBs3b paOOThI HEMTOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUUYECKOM SHEpPTUu
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUUECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyIUM [ WICAUIBHOM KUJIKOCTH KakK CJICICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckre yCcTpoMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KOTIEP, MPYKUHHBINA MUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

N3mepenne MOUTHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tella Mpu COBEPLIEHUU PAOOTHI.

B3anmHbIe NpeBpamieHUss KWMHETMYECKOM M IOTEHIMAIbHOM JHEPrUU IPHU
JNEHUCTBUU Ha TEJIO CHJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEpruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3mepenue nMmiyiibea Teiia o TOpMO3HOMY ITYTH.

W3mepeHne cuiibl TATH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIIS U MOILHOCTH CHJIBI
TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne cCOXpaHEHUs UMITYJIbCa IPU YIIPYTOM B3aUMOJACHCTBUH.

N3mepenne KUHETUYECKOW SHEPTUH TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHUS! TOTEHLIIMAILHON 3HEPIUU NPYKUHBI ¢ PaOOTOM CHJIBI
TPEHUs.

Onpenenenue pabOThl CHIIBI TPEHHS TPHU JABMXKCHHHM Tella MO0 HAKIOHHOM
IIJIOCKOCTH.

Pasznes 3. MouekyasipHas pu3MKa 1 TEPMOAUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT mMeopUul.

OCHOBHbBIE TMOJOXKEHUSI MOJIEKyIsipHO-KHHeTHUeckor Teopun (MKT), wux
onbITHOE 00ocHOBaHue. [{uddysus. bpoyHoBckoe aBmxeHue. Xapakrep ABUKEHUS
Y B3aUMOJEHCTBUs 4YacTHUIl BellecTBa. Monaenu CTpOEHHUs ra3oB, KUIAKOCTEH H
TBEPABIX TEA U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [locTtositHHas ABoraapo.



TennoBoe paBHoBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkama
temrneparyp Llenbcus.

Mopenbs HeanpHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
rasza JIBM)KYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBl. YpaBHeHHe MenaeneeBa—Knaneiipona. AOcomtoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3omporeccsl B
UJcaIbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IPEICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0Pa, U300apa.

CBs3p  MeEXIQy JaBICHHEM M CPEAHEH  KUHETUYECKOW  DHEPrUueu
IIOCTYIATEJIbHOTO TEIUIOBOTO JBHJKEHHSI MOJIEKYJl HJIEAJIbHOTO ras3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUYECKOM TEOPUH HI€aTLHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEH
KUHETUYECKOU DHEPTUEH ITOCTYIIATEIBLHOIO TEIJIOBOIO ABUKEHUS €€ YaCTHII.

TexHu4yecknue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, Moy4YeHHe HAaHOMATEPHAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHNS YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO JIBHKEHUSI.

Juddy3us KuIKoCTE.

Mopaens onbita IlTepHa.

[IputsxkeHre MONIEKYy.I.

Mopenu KpuCTaIIM4ECKUX PEMETOK.

Habnronenue u ncciaeioBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

HccnenoBanne Tmpolecca YCTAHOBIIEHHMS TEIUIOBOIO PABHOBECUS IPH
TeII000MeHEe MEXKy TOpsUe U XOJIOAHOM BOJOM.

W3yyeHue H30TEpMUYECKOrO Mpouecca (PEKOMEHJOBAHO HCIOJIb30BAaHUE
1 dpoBoit TabopaTopun).

N3yudeHne n30XOpHOro mpouecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUM JJId
TEPMOJAMHAMHYECKON CUCTEMBI. BHellIHNE U BHyTpeHHHE napaMmeTpbl. [lapameTrpsl
TEPMOJANHAMHUYECKON CUCTEMBI KAK CPEAHUE 3HAUECHUS BEJIMUMH, ONTUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TepmoanHamuku. (CaMOIpoM3BOJIbHAs — pejlakcalus
TEPMOAUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.



Moaenp wulI€aTbHOTO Ta3a B TEPMOJMHAMUKE — CHCTEMA YPABHECHUM:
ypaBHeHHe MenaeneeBa—KiianeiipoHa U BbIpaK€HUE IJIsI BHYTPEHHEH SHEPTUH.
VYciioBUSI TPUMEHUMOCTH 3TOW MOJIENIM: HU3Kasg KOHUEHTPAIUs YACTHI], BBICOKHE
TeMneparypsl. BelpaxkeHue s BHyTPEHHEN SHEPIrUU OJJHOATOMHOTO HJICATBHOIO
rasa.

KBaszucrarnyeckue u HECTaATUUECKHUE TTPOLIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Boruucienue paboTsl 1o rpapuky
npoiiecca Ha PV-guarpamme.

Teronepenaya  kak  crmoco0  W3MEHEHWS  BHYTPEHHEHW  DHEPrUU
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepimieHusi pabotel.  KonBekuus,
TEIJIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHuEe Maiiepa. YaenpHas TeEIIoTa CropaHus
tormBa. Pacuér komumuecTtBa TemIOTHl mpu Temnonepenadye. Illonstue 00
aanabaTHOM TIpoliecce.

[IepBblii 3aKOH TEpMOAMHAMUKU. BHYyTpeHHss1 sHeprus. KonuecTBo TEIIOTHI
u paboTa Kak Mepbl U3MEHEHUsS BHYTPEHHEW SHEPruud TEPMOJIMHAMHYECKON
CHCTEMBI.

BTopoii 3aKk0H TEpMOIMHAMUKHU JJIsI PABHOBECHBIX ITPOLIECCOB: YEPE3 3aaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMbBI MPOXOJAUT €AUHCTBECHHAS
annabara. AGCOIOTHAS TeMIIepaTypa.

BTopoii 3aKk0H TEpMOAMHAMUKY JIJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepenaTh TeIIoTy OT 0oJiee XOIOAHOTro Tena K 0ojiee HarpeToMy 0e3 KOMIIEHC AN
(Knaysuyc). HeobpaTuMOoCTh IpUPOAHBIX MPOIECCOB.

[Tpuniumnel gercTBus TeraoBbix MamuH. KIT/I.

Maxkcumanbsnoe 3nauenue KITJI. ukn Kapho.

DKOJOTUYECKUE aACIEKThl MCIOJb30BAHUS TEIUIOBBIX JBUraTeien. TermioBoe
3arpsI3HEHNUE OKPYKAIOIIEN CPEBI.

TexHnueckne yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: XOJIOIWIbHUK,
KOHJUIIMOHEp, NMU3CJbHBIA U KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuWHA,
MOJYyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3AIUA «TEIUIOBBIX» OTXOJIOB C
WCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIM OMOOPTaHUIECKOTO TOTUIUBA JIJIS
BBIPAOOTKH «TETUIOBOW» M 3JIEKTPOIHEPTHUH.

Hemoncmpauuu.

H3menenune temneparypsl pu aainadaTnyeckoM pacIlIupeHuu.

Bo3aymHoe orauso.

CpaBHEHME yAECTbHBIX TEINIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHUsI BHYTPEHHEH YHEPTHUH.

Hccnenosanue aqnabaTHOrO Mpolecca.



KomnbroTepHble MOAENH TEIIOBBIX JBUTATEICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3Mepenue yaenpHONU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAaHUS BEIIECTBA.

HccnenoBanne agnabaTHOTo mpoiiecca.

N3ydyeHne B3aMMOCBS3M JHEPIMU MEXKMOJEKYJSIPHOTO B3aUMOACHUCTBUSA U
TEMIIEPATYPbI KUIIEHUS HKUJIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanue u koHAeHcanwsl. Micnapenue u kumneHue. Y aebHas TeTuioTa
napooOpa3oBaHusl.

HacellieHHblE W HEHaAChINIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3AaBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHUS B
YKUJIKOCTH.

BraxxnocTs Bo3yxa. AGCONMIOTHASI U OTHOCUTEINIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPOINHS CBOWMCTB
kpuctauioB. [l1aBneHne W Kpucrtaimuzauus. YJielibHasg TEIJIO0Ta ILUIABJICHUS.
CyOnumarnus.

Hedbopmanmu tBEpAOTO Tema. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnmoBoe paclIMpeHHUe KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacuimpenrue. AHTrapMOHU3M TEIIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (Pa3oBbIX MEPEXoax.

VYpaBHeHue TerioBoro OajgaHca.

[ToBepxHocTHoe HatspkeHHe. KodappuuueHT MmOoBEpXHOCTHOTO HATSHKEHUS.
Kanunnspusie aBiaenus. J[aBaeHne noa UCKPUBIEHHONW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHUYECKHE IMPOLECCHL:  KHUIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Hemoncmpayuu.

TennoBoe pacmnpeHue.

CBoOlCTBa HACBIILICHHBIX APOB.

Kunenune. Kunenue nmpy noHM>KEHHOM J1aBJICHUMU.

N3mepenue cuiibl HOBEPXHOCTHOTO HATSKEHHUS.

OnbITHI ¢ MBUIBHBIMU TIEHKAMM.

CmauuBanue.

Kanumisipasie sBieHusI.

Monaenn HEHbFOTOHOBCKOM JKHUIKOCTH.



CriocoObl M3MepEeHHUs BIaKHOCTH.

HccnenoBanye HarpeBaHus U IUIaBICHUS KPUCTAIUINYECKOIO BEIIECTBA.

Bunel nepopmanuii.

Habnronenue mansix nedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

M3mepeHne yaelbHOM TEIUIOTHI IUIABJICHUS JIbJA.

N3y4yeHre CBOMCTB HACBILLIEHHBIX IAPOB.

W3mepeHne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
IIOMELIECHUH.

N3mepenne ko3 puirenTa HoBepXHOCTHOTO HATSKEHHUSL.

N3mepenne monyis FOnra.

HccnenoBanre 3aBUCUMOCTH  Jedhopmanuu  pe3MHOBOro obOpasma oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OJneKTpu3aums Ten U €€ MPOSBICHMS. JJEKTpUYECKUU 3apsa. /IBa Buaa
DNEKTPUYECKUX 3apsAaoB. I[IpoBOAHMKM, IHIIEKTPUKA W  IOJYIPOBOJIHHKHU.
DOneMeHTapHbIN JIEKTPUYECKUN 3apsl. 3aKOH COXPaHEHHUS JIEKTPHUUECKOTO 3aps/a.

B3aumoneiictBue 3apsaoB. Toueunsle 3apsanbl. 3akoH KynoHa.

Onexrpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsilibl.

Hanpsok€éaHocth  anekTpuueckoro  nosid.  IlpoOueiid  3apsn.  Jlunum
HaIPsHKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUYECKOE MOJIE.

[loTeHIHAIBHOCTD DJIEKTPOCTATHYECKOTO ITONIs. Pa3HOCTH NMOTEHLMANOB U
HanpspkeHue. [loTeHnumanpHas »HEprus 3apsjna B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHnman anexTpocraTnyeckoro noiisd. CBsa3b HANPSHKEHHOCTH IOJS U Pa3HOCTH
NOTEHIMAJIOB JUJISl AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOrO, TaK U
HEOTHOPOIHOTO).

[IpuHIMI CYyNIEPIIO3ULIMY FJIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMepHO 3apsbkeHHOUM cdepnl. [lose
PaBHOMEPHO 3apsKeHHOro no o0béMmy miapa. Ilosie paBHOMEpPHO 3apsKEHHOMU
OECKOHEYHOM IUIOCKOCTU. KapTuHBI JIMHUI HANpsyKEHHOCTH 3THUX MOJEH MU
DKBUIIOTEHIIUAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM I10JI€. Y CJIOBHE PABHOBECUS 3aPs/I0B.

JIMDJIEKTpUKXM B DJJIEKTPOCTATHUYECKOM  ITIOJIE. HudiiekTpryeckast
IIPOHUIIAEMOCTD BEIIECTBA.

Konzencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOopa.



[TapamnenbHOE coeMHEHNE KOHIEHCAaTOpOoB. [locnenoBarensHoe COeqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsyKEHHOr0 KOHAEHCAaTopa.

JIBrKeHME 3apsyKEHHOW YaCTHLIBI B OJJHOPOJIHOM JJIEKTPUYECKOM IIOJIE.

TexHu4yeckne yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: JJIEKTPOCKOI,
JIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3allluTa, 3a3€MJIEHUE DJIEKTPOIPUOOPOB,
KOHJIeHCaTophbl, renepatop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLININ AEUCTBUSA DJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopaenb anekTpocraruueckoro reueparopa (Ban ne ['paada).

IIpOBOTHUKH B DJIEKTPUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO 1 IEUCTBUE KOHJICHCATOPA ITOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOoPa.

3apsiaKa 1 pas3psika KOHIEHCATOpa Yepe3 pEe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaGnronenue npeBpaieHus SHEPTUH 3apsHKEHHOTO0 KOHASHCATOpa B SHEPTUIO
W3JIyYEHUsl CBETOAMO/A.

N3ydyenne npoTeKkaHus TOKa B LIENHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MIOTEHLUAJIOB (HampsKEHUs ) npu
MOCJIEI0BATENBHOM COEAMHEHNN KOHIECHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuili mox.

Cuia toka. ITocTOSHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpsokenne U u DJ1C &.

3akoH Oma 11 y4acTKa Lenu.

DIIEKTPUYECKOE CONIPOTUBIIEHUE. 3ABUCHUMOCTb COIPOTUBIIEHHS OTHOPOIHOTO
IIPOBOJAHMKA OT €ro [UIMHbI W IUIOIIAJA IIONEPEYHOIO CEYCHMs. Y IEJIBHOE
CONPOTHBJICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3zBeTBnéHHBIX 2nekTpuueckux 1enei. [Ipasmna Kupxroda.

Pabota snexrpuyeckoro Toka. 3akon [[xoyns—JIenma.



MOIIHOCTE 3JIEKTPUYECKOro TOKa. TertoBas MOIIHOCTb, BbLAEIseMas Ha
pe3ucrope.

DJIC v BHyTpEeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1 MOJIHOU
(3aMKHYTO#) 3JIeKTpUYeCKOM 1enu. MOUHOCT, HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnaeHcaTop B enu noCcTOSHHOIO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHME MIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.

W3mepeHne cuiibl TOKA U HaIIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKAa OT HAIPSDKEHHS Uil PE3UCTOpa,
JIaMITbl HAKaJIMBAaHUS U CBETOAMO/A.

3aBUCUMOCTbh COIPOTHUBIICHUS] UMUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHUsI U MaTepHraIa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHUBIICHUSI IIPU MIOCTOSTHHOM
HaIPSYKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3aMbIkaHHE TAIIBBAHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO COIPOTHUBIICHHUS.

CriocoObl coeTMHEHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXAY ITOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B LICTIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanyue CMEIIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHne yaeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HAIPSDIKEHUS UL JIaMIIbI
HaKaJINBaHUS.

YBenuueHue npejesia usMepeHus amnepmerpa (BoJabTMETpa).

N3mepenune 5/1C 1 BHYTPEHHETO CONPOTHUBIICHUS NCTOYHUKA TOKA.

Hccnenosanue 3aBucuMoctd DJIC ragpBaHMYECKOr0 3JEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXAY MOJIFOCAMHU UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEIIH.

HccnenoBanue 3aBUCUMOCTH MOJE3HOM MOILIHOCTH MUCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ pa3nuunvix cpeoax.

DOnekTpuyeckas MOPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHBIICHHUS METAJJIOB OT
TemIiiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.



[TonynpoBOIHUKHY. CobcTBeHHas u IIPUMECHAs IIPOBOJUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [ToynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAs TUCCOLAALIMS.
Onexrponus. 3akoHsl Dapanes s ANEKTPOIU3A.

DJIEKTpUYECKUM TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsaa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. [Lnazma.

TexHuyeckre yCTpOWCTBA U NPAKTUYECKOE IMPUMEHEHHE: Tra3opas3psiaHble
JaMIbl, 3JIEKTPOHHO-NTyuyeBas TpyOKa, MOJyIPOBOJHUKOBBIE TMPUOOPHL: IUOM,
TPaH3UCTOP, (POTOIUOI, CBETOAMO/I, TAIbBaHUKA, paUHUPOBAHUE ME/IU, BHIIIJIABKA
QJIFOMHUHMSA, JJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOITUTOB.

3akoHsb! ekTposnsa Papazes.

HckpoBoui pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS TPOBOJIUMOCTD IMOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HaOnronenue snextposinsa.

W3mepenue 3apsiaa OTHOBAJIEHTHOIO MOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3nyecKnil MPAKTHKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIUYUH C UCTIOIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYMH.
O1neHKa rpaHul] HOTPEUTHOCTEH.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nuecKkuX BEJIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX TUnore3 (BbIOOp H3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasleiax «YUYEHHYECKHH  OIKCIEPUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbie CBSA3H.

N3zyuenue kypca ¢puzuku yriay0iaéHHoro yposHs B 10 kiacce ocyuiecTBisercs
C Y4ETOM cOJepKaTelIbHbIX MEXKIPEAMETHBIX CBSI3€M C KypcaMu MaTE€MAaTHKH,
OMOJIOTUHU, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Mescnpeomemmuvie nonamus, C6A3AHHbIE C USYUEHUEM MEMOO006 HAYUHO20
NO3HAHUA: SBIICHUE, HAY4YHbIH (akT, TUIOTe3a, (PU3MUecKass BEIUYUHA, 3aKOH,



Teopusi, HAOIIOJCHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpEHHUE,
HOTPELIHOCTH U3MEPEHUH, N3MEPUTENIbHBIE PUOOPHI, UPPOBas 1adopaTOpusl.

Mamemamuxka: pelieHHWEe CUCTEMbl ypaBHEHUM. JIuHelHas ¢QyHKUMS,
napabona, runepOosna, ux rpaQuKu U CBoWCTBA. TpUroHOMETpUYecKrue (QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLUK Ha OCU KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBUKEHUE B XKUBOW Npupoae, 1udpdys3us, ocMoc,
TEIUI0O0OOMEH JKMBBIX OPTaHM3MOB, TEIIOBOE 3arpsi3HEHHE OKPYKAIOIMIEH CpPEeIbl,
yTUIU3alusg OMOOPTraHMYECKOr0 TOIUIMBA Ui BBIPAOOTKH «TEIUJIOBOM» U
3JIEKTPOIHEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAMJUISIPHBIE SBJICHUS B IPUPOJE,
3JIEKTPUYECKHE SIBJIICHUS B KUBOU IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIPHAs Macca, NOJy4YeHHe HaHOMAaTepHajoB, TEIJIOBBIE CBOICTBA
TBEPABIX TEJN, KUAKOCTEH M Tra3oB, )KUJKHE KPUCTAJUIBI, HIEKTPUIECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJUTHYECKAss  AMCCOLMAIMs, TallbBaHWKA, DSJIEKTPOHHAas
MUKPOCKOTIHS.

TI'eozpaghusa: BnaxxHocTh BO3yXa, BETPhl, 6ApOMETp, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBUXKEHUH C UCHOJIb30BAaHMEM MEXaHU3MOB,
y4€T CyXOro M IKUAKOTO TPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIHUU
(KpOHIITENH, peméryaTrble KOHCTPYKLUHU), UCHOJIb30BaHUE 3aKOHOB COXpPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET U JpYyTue), ABUTaTelb BHYTPEHHEIO
CropaHus, nmapoBas TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUU
MOJTyYeHHUS COBPEMEHHBIX MaTepuaioB, B TOM YHCIE HAHOMATEPUAIOB, U
HAaHOTEXHOJOIUH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIAMIIbl, IOJYIPOBOIHUKOBBIE IPUOOPHI, FaIbBAaHUKA.

11 KIIACC

Paznen 4. JaekTpoguHaMuKa.

Tema 4. Maznummnoe noane.

BzauMojeiicTBUE€ TOCTOSIHHBIX MAarHMTOB W MPOBOJHHUKOB C  TOKOM.
MarautHoe mone. Bektop MarHuTHOW WHAYKUMH. [IpuHIMI cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUM MarHUTHOU MHIYKLIUU.

MarnuTHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuina Jlopenua, e€ HanpaBjieHUE U MOYJIb. [[BUKEHHE 3apsiKEHHOW YacTHUIIbI
B OJJTHOPOJTHOM MarHUTHOM MoJje. PaboTa cuibl Jlopenna.

MaruutHoe noJje B BemiectBe. GeppoMarHeTUky, napa- u JuaMarHeTUKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOI'MYCCKHC IIPOLCCCHI: IIPHUMCHCHHC

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TeCTep-MyJIbTUMETP,
AIEKTPOABUTATEND SAKOOU, YCKOPUTEIIH SJIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

KaptnHa  nauHMM  WHAYKIMM  MAarHUTHOTO  MOJS  ITOJOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTtuna TMHUI MarHUTHOM MHIYKIIMU TIOJISI ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3aMKHYTOT'O KOJbLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue aBmxeHus Mydyka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMIT JNEUCTBUSA DJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB PeppOMarHeTUKOB.

HccnenoBanne AeiCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuibl Amiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMM HA OCHOBE MU3MEPEHUS CHIIbI AMIIEpa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBeHne 2JIEKTpOMAarHMTHOM HMHAYKIMU. [IOTOK BekTOpa MarHMTHOU
uaaykuuu. OJIC uHAyKnuu. 3aKoH 3JEKTPOMAarHUTHOM HHAYKuuu Dapajes.
Buxpeoe anexrpudeckoe nosie. Toku Oyko.

OJC uHAYKUMH B TPOBOJHHKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymka WHIYKTUBHOCTM B LENM IIOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHIYKIUU.

DHEeprusi MArHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHl: MHAYKIMOHHAA
II€Yb, COJICHOU/I, 3allIUTa OT JIEKTPU3ALMU TEJN IIPU ABUKECHUNA B MATHUTHOM I10JIE
3emu.

Hemoncmpayuu.

HaGnronenue SBIeHUS AIEKTPOMArHUTHON MHITYKITHH.

UccnenoBanne 3aBucumoct DJIC MHAYKUUH OT CKOPOCTH W3MEHEHUS
MarHUTHOI'O MOTOKa.



[IpaBuno Jlenua.

[TameHne MarauTa B aJlOMUHHUEBOM (MEIHOM) TpyOe.

SBneHne cCaMOMHAYKITUU.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnpezaeneHue UHIYKIMU BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue siBIEHUSI CAMOUHTYKIIHH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Koedanus.

KomnebarenpHasa cucrema. CBOOOIHEIE KOJICOaHU.

["apmonunyeckue koneOanuss. KnHemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHepPreTuuecKoe ONMCcaHue (3aKOH COXPaHEHUs MEXaHW4YeCKOoU sHepruu). BoiBon
JUHAMUYECKOTO ONMUCAHUsI TAPMOHUYECKUX KOJIeOaHUM U3 UX HHEPreTUYECKOro u
KMHEMATUYECKOTO OTTUCAHUS.

Ammntyaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbI KOJEOAHUN HMCXOIHOM
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHUHI.

[lepmon u dacrora koneOanumii. [lepwom manmbix CBOOOIHBIX KoJieOaHUM
MaTeMaTuyeckoro MastHuka. llepuoa cBOOOAHBIX KoOJIEOAHUN TPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxamomux kKoneOaHusx. Beinyxnennsie konedanus. Pezonanc.
PezonancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKONIEOaHUSI.

TexHu4yeckre yCcTpoucTBa U TEXHOJOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJid, My3bIKaJlbHbIE HHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3anuch K01e0aTeILHOTO ABUKCHUS.

HaGnronenue He3aBUCUMOCTH NEPHOJIa MaIbIX KOJIeOaHUN Tpy3a HA HUTH OT
aAMILTATYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHU U 3aBUCUMOCTH TEpH0]1a CBOOOIHBIX
KOJIeOaHUU OT COPOTHUBIICHUS.

HccnenoBanne konebaHuW Tpy3a Ha MACCUBHOM TMPYXHHE C IIEJBIO
dbopMupoBaHUs MPEACTABICHHUHN 00 MaeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs DHEPTUU NPU KOJeOaHUSIX rpy3a Ha MPYyKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUIA.

HaGmronenne pe3oHanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenue mnepuoga CBOOOTHBIX KOJIEOAHWN HUTSHOTO W TPYKUHHOTO
MasiTHUKOB.

W3yuyeHue 3aKOHOB JBUKEHHUSA TeJla B X0JI€ K0oJieOaHU Ha yIpyroM MojBece.

N3yueHne NBUAKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBaHre SHEPTUU B IPY>KMHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOMINUX KOJIEOAHUIA.

HccnenoBanue BbIHYKICHHBIX KOJIEOAHUN.

Tema 2. InekmpomazHumnuple Konedanus.

Koneb6arensubrit koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
ujealbHOM KoJsie0aTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIATYAbI
3apsjia KOHJEHCATopa C aMIUTUTY/I0M CHIIBI TOKa B KOJie0aTeIbHOM KOHTYpE.

3aK0OH COXpaHEHHs YPHEPTUU B UCAITBHOM KOJeOaTeIbHOM KOHTYDE.

3aTyxaroime 3JIEKTPOMArHUTHbBIE KoJieOaHusl. BrinyxaeHHbie
AJIEKTPOMArHUTHBIE KOJIeOaHus.

[lepeMenHbli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIUTYAHOE H
JNEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpU Pa3IMuHON (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHM.

CHuHycOMIanbHbI NEPEMEHHBIM TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanbusiii  Tpancopmartop. IlpoumsBonctBo, mnepegadya M mnotpebiaeHue
3JIEKTPUYECKON IHEPIUU.

DKOJIOTUYECKUE PHUCKH TMPH MPOU3BOJACTBE 3IIEKTposHepruu. KynbTypa
VICIIOJIB30BAHUS 3JIEKTPOIHEPIUU B IOBCEAHEBHOM KU3HU.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHMYECKHE MPOLECCHI: SJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUHU dJIEKTpOIiepeaay.

Hemoncmpayuu.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJIEOAHUI OT MHIYKTUBHOCTUA U EMKOCTH
KOHTYpa.

OcuuiiorpaMMbl 3JEKTPOMarHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXaroLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mojiesnb 3JIEKTPOMAarHUTHOTO T€HEPATOpA.

BriHyk1eHHBIE CHHYCOUIaTTbHBIE KOJICOaHusI.

Pe3ucrop, kaTyumika MHAYKTUBHOCTH M KOHIEHCATOP B LEMNHU NEPEMEHHOIO
TOKA.

Pe3onanc mnpum 1moOCIENOBATENIBHOM COEAWHEHHHM PE3UCTOPA, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

YeTpoicTBO U IPUHIKI ASUCTBUS TpaHcpopmaTopa.



Mopeinb TUHUY 3JIEKTPOIIEPEAAUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yuenue Tpanchopmaropa.

HccnenoBanre nepeMEHHOr0 TOKa 4Yepe3 IOCIEN0BAaTENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenue 31eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUNIHbBLE 6OJIHDI.

MexaHuueckue BOJIHBI, YCIOBUSL HUX pacnpoctpaHeHus. [lonepeunsle u
IpOJOJIbHBIE BOJIHBL. llepuon, CKOpoCTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpa)Ke€HHUE, MpesoMieHue, uHTepdepeHuus u
nudpaxiys.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHas opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)XX€HUE,  IPeIOMJICHUE,
noJispu3anus, uHTepdepeHuns u quppakuus.

[IIkana 3J1eKTPOMarHUTHHIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI paAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHUuecKHe YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKAJIbHbBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeJIeBU30p, aHTeHHa, TenegoH, CBYU-neus,
yJIbTPa3BYKOBasl TUATHOCTHUKA B TEXHUKE U MEIULINHE.

Hemoncmpayuu.

OOpa3oBaHue U paclpoOCTPAHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JIJTMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGnronenue orpaxkeHus: M NpeaoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u guppakiiui MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoliCcTBa ynbTpa3ByKa U €ro IpUMEHEHNE.

Habnronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KOJIeOaHUH.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJsipu3anys, Tudpaxius, HHTepGEpeHIINA.

Oo6napyxeHue nHGPaKPaCHOTO U YIAbTPA(PUOIETOBOTO U3ITyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3ydyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE pacIpOCTPAaHEHUE CBETa B OJHOPOAHOU cpene. Jlyu cBera.
To4euyHbIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpakeHus: cBeTa. [locTpoenue n3o00pakeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. OTHOCUTENIBHBIN MOKA3aTelNb MpeaoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX0J€ MOHOXPOMATUYECKOIO CBETA YEPE3
IPAaHUILy pa3zeia IByX ONTUYECKUX CPEI.

Xon nydeit B npuszme. [ucnepcust cBera. CIoKHBIM cocTaB 0€I0ro CBeETa.
I1Ber.

[lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yroy MmojaHOro BHYTPEHHETO
OTpPaXXCHUS.

Cobuparoiue u paccenBaroiue JuH3bl. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTUYECKAsl CUJIa TOHKOM JIMH3bl. 3aBUCUMOCTh (DOKYCHOI'O PacCTOSHHUSI TOHKOU
chepuueckoil JHH3BI OT €€ TEeOMETPUHM U OTHOCHUTEIBHOTO IOKa3aTens
MPETIOMIICHHUSL.

dopmysa TOHKOM JIMH3bL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon Jiyya, MPOMIEANIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoil ocu. Iloctpoenune wu3o00paxkeHUH TOUKM M OTpe3Ka MPsSMON B
cOoOMparOIIMX U PACCENBAOIINX JTUH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onTuyeckas
cucrema.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTHUKHU.

BonnoBas ontuka. WuTtepdepenuus cBera. KorepeHTHblE HCTOYHHKH.
YcaoBuss HaOMIONEHWS MaKCUMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccrueckux
UHTEPPEPEHIITMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMYMOB T@pH NAJCHUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckre yCTpOCTBA M TEXHOJOTHMYECKHME IPOLIECCHI: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKIMOHHBIN amnmnapar, MpOCBETIECHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue NpeaoMIIEHUs CBETA.

Ha6nronenue nosHoro BHyTpeHHEro oTpaxkeHusi. Mojieinb CBETOBOIA.

HccnenoBanne xoaa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAJUIEIBHYIO
IUTACTHHY U IPU3MY.

HccnenoBanue cBOMCTB H300paKEHUI B JIMH3AX.

Mopaenn MUKpPOCKOIIa, TEJIECKONaA.

Habnronenue nuatepdepeHinu crera.

HaOmrogenne n1BeTOB TOHKUX IUIEHOK.

Ha6nronenue nudpaxium ceera.

W3yuyenue nudpakiinoOHHON PEHIETKY.

HaGnronenue nudpakiimoHHOTo CeKTpa.

HabGnronenue aucnepcuu cBera.

Habnronenue noasipu3anuu CBeTa.

[TpumeHeHue noJIApONA0B ISl U3YUEHHS] MEXAHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

M3mepenue nokazaresis NpeoMIIeHUs CTEKJIA.

HccnenoBanure 3aBUCUMOCTH (DOKYCHOTO pacCTOsSIHUS OT BemiecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tonyuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3HI.

[Tonyyenune n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEphHEpeHINN U TOISPU3AIIH CBETA.

M3y4yeHue noyasipu3anmm CBeTa, OTPAKEHHOIO OT OBEPXHOCTH JIUAJIEKTPHUKA.

N3yuyenue nHTEpPEpEeHIINU JTA3EPHOTO U3TyUYCHUS HA IBYX LIETISX.

Hab6ntonenue aucnepcuu.

HaGmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenue IMHbI CBETOBOW BOJIHBI.

[Tonmyuenue cnekTpa M3Iy4YeHHs] CBETOJIMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeUAJIBLHONM TEOPUU OTHOCUTEJIBHOCTH.

' paHMIIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHUKU. [locTynaTel ciennanbHON
TEOPUH OTHOCUTEILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  mHTepBan. lIpeoOpasoBanusi  Jlopenna.
VYcnoBue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHU U COKPAILIEHUE JTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YaCTHULIbI. DHEPTHs
MOKOS.



TexHu4yeckre YCTpOHCTBA M TEXHOJOTHMUYECKUE IPOLECChl: CIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YACTHLL.

YyeHnueckuit SKCIEPUMEHT, J1a00paTOPHBIC paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W OHEPIUU  PEIATHUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanTtoBas ¢usuka.

Tema 1. KopnyckyaapHno-60.110601i 0yanusm.

PaBHOBeCcHOE TeIIOBOE M3JIyueHUE (M3TyueHHe aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. ['nnore3a [Inanka o kBaHTax.

®oTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHeHue
OiamreitHa s hotodddexra. «KpacHas rpanuna» gorosrddekra.

JlaBnenne cBera (B YAacCTHOCTHM, [JIaBJICHHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkaromlyr moBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBeie cBoiicTBa yactull. Bosiael e bpound. [InuHa BomHbI ae bpoitns u
pasmepnsl o0JlacTU  JIOKaIM3alMM  JBIKylIlehHcs dvacTuipl. KopryckymnspHo-
BOJIHOBOM Ayanu3M. Judpakius 3J1eKTpOHOB Ha KPUCTAILIAX.

Crneunduka n3mepennii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eitzenbepra.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CHEKTPOMETP,
doTosnemMeHT, (HOTONATUMK, TYHHEIBHBI MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOMO/.

Hemoncmpavuu.

dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeHETo GhoTodddexra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroguo.

Conneunas Oartapesi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

Hccnenosanue hoTopesucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBE uccnenoBanus Gorodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJTbI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @u3uxka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aTtoMma. [lnmaHerapHas Monenb aroma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornormierne GOTOHOB MpU MEPEXOAE aTOMa C
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOM.



Bugsl ciektpoB. CiekTp ypoOBHEN 3HEPTHHU aTOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: CIEKTPaIbHbIN
aHaJIU3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIBIOTEDP.

Jlemoncmpayuu.

Monens onbita Pezepdopa.

Hab6nronenue nnHeyaThIX CIIEKTPOB.

YCTpOUCTBO U JEUCTBUE CUETYMKA HOHU3UPYIOIIUX YACTHULL.

Onpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3IyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

Habnronenue nuHe4aToro crekTpa.

HccnenoBanue CrieKTpa pa3peKeHHOI0 aTOMApPHOTO BOAOPOJA U U3MEPEHUE
noctosiHHoi Punbepra.

Tema 3. Dusuka amomMHo20 A0PA U INEMEHMAPHBIX YACHUY.

Hyxnonnass moxens siiapa I'eiizenOepra—MBanenko. 3apsan siapa. MaccoBoe
qucio sapa. U3o0Tonsl.

PanuoaktuBHOCTh. Alnbda-pacnaj. DJEKTPOHHBIA W TO3UTPOHHBIN OeTa-
pacnaa. ['amma-nu3nydeHue.

3aKOH pPaAMOAKTHBHOTO pacnaja. PagmoakTWBHBIE M30TONBI B NPHUPOLE.
CBolicTBa MOHU3MPYIOLIEr0 H3JIy4eHMs. BiusHue paanoakTHBHOCTH HA YKUBBIE
opranusmbl. EctrecTBeHHbIN QoH U3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext maccel sapa.

SAnepublie peakuuu. [lenenue u cuntes saep. Anepueie peaktopsl. [Ipodnemsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACIEKThl PpPa3BUTHUSA
AJIEPHOUN YHEPIETUKMU.

MeTtoabl perucTpanyy U UCCIEA0BAHUS DJIEMEHTAPHBIX YACTHL.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUA. bDapvOHBI, ME30HbBI U JIENTOHBI.
[Ipencrasinenne o CtannaptHo Moaenn. KBapk-rirooHHass MOAENb aIpOHOB.

@uznka 3a npexnenamu CrangaptHoil Mojenu. TéMHass marepust U TEMHas
DHEprus.

EnunHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHn4eckne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buiibcona, simepHbIi peakTop, TepMOSISPHBINA peakTop, aToMHast 60M0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanne painoakTUBHOTO (POHA C UCTIOIB30BAHUEM TO3UMETPA.

N3ydenue noriouieHus 0eTa-4yacTUl] ATFOMUHUEM.

Pa3znen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IprMeHUMOCTh 3aKOHOB (U3MKK Uil OOBIACHEHUS IPUPOJIbI
KOCMHUYECKNX OOBEKTOB.

Metonbl acTpoHOMHUYECKHX ucchaenoBaHU. (COBPEMEHHBIE ONTHUYECKHE
TEJIECKOIIBI, PAAHUOTEIIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHUSL.

Bun 3Bé3gHoro HeOa. Co3Be3qaus, SpKHE 3BE3NBI, IUIAHETBI, UX BUIUMOE
JIBHOKCHHE.

ComnHeuHas cucTema.

Connue. Conneunas akTUBHOCTh. McTounuk suepruu ComnHua u 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CreKTpaabHbIA KJ1acc —
CBETUMOCTBY». 3BE3IbI TJIABHOM IIOCJIEAOBATCIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJIEA0BATEILHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIEC MPEACTABIEHUS O MPOUCXO0XKACHUU U 3Bodtonuu ColHIa u
3BE31. DTaIbl JKU3HU 3BE3].

Muieunsiii I[lyte — Hama I'amaktuka. Ilomoxenue m aBwxkeHue CoiHIIA B
lNanaktuke. Tunsl ramaktuk. Pagnoranaktukyu u kBazapbl. YEpHBIE IBIPHI B spax
rajaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xab66ma. Pazberanne raimakTuk.
Teopus bonpmoro B3psiBa. PEIMKTOBOE U3ITyUYEHHE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie npobieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habnronenust 3B€3qHOr0 HebOa HEBOOPYKEHHBIM TJIA30M C MCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN IS OTIPEICIICHUS TTOJ0KCHUS HEOCCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co03Be3Aus (CEeBEpHOTO MOJyHIapus U SpKUE
3BE3ILI.

HaGmronenuss B Teneckon JIyHbl, TUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOTIJICHUH.

Du3nyecKnil MPAKTHKYM.

Crioco0Os1 u3MepeHus (GU3NYECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX HM3MEPUTEILHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOIIFOTHBIE M OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYUH.
O1neHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
bU3UYECKNX BEIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUINOTE3 (BbIOOp M3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  paszienax «YUYEHUYECKUHA  IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHNE.



O0o061enue u cucreMaTH3alus CoAepKaHus pas3iesoB Kypca «MexaHukay,
«MounekynsipHas pU3UKa U TEPMOJIUHAMUKAY, « DNEKTPOAUHAMUKay, «Kosebanus u
BOJHBI», «OCHOBBI CHENUAIBHOM TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
buznka», «IIEeMEHTHI aCTPOHOMUHU U aCTPOPUIUKI.

Ponp Qu3ukm M acTpoHOMMM B 3KOHOMHYECKOW, TEXHOJOTHMYECKOH,
COLIMAJIbHOW M 3TUYECKOH cepax AesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH U
aCTPOHOMHUHM B COBPEMEHHOM HAy4YHON KapTUHE MHUpa, 3HAYCHUE ONMCATEIIbHOM,
CUCTEMATU3HPYIOLIEH, OOBSICHUTENbHOM W  MPOTHOCTUYECKOM  (PyHKUHUU
busrgeckoil Teopuu, poiib GU3NIECKON TeOprur B (POPMUPOBAHUH MIPEACTABICHUIM
0 ¢u3MUECKON KapTHHE MUpPA, MECTO (PU3NYECKONW KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUI O IPUPOJE.

Me:xknpeaMeTHbIE CBS3H.

N3yuenue kypca pusuku yriyoaénHoro ypoBHs B 11 kiacce ocyniecTBisieTcs
C Y4€TOM COJEpKATEIbHBIX MEXIIPEAMETHBIX CBSA3€M C KypcaMHM MaTEMATHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
no3HaHuA: SBICHWE, Hay4YHbIA (PakT, rumoresa, (pumyeckas BEIWYMHA, 3aKOH,
TEOpHUsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJECIMPOBAHHUE, MOJAEIb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHbBIE TPUOOPHI, IU(PPOBast 1ad0paTOpusI.

Mamemamuka: pEUICHHWE CUCTEMbl YypaBHEHUW. TpPUTOHOMETPUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HAa OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB.
[IpousBognbie snemeHTapHBIX (yHKuMA. [Ipu3Haku mogO00Ms TPEYTOJBLHUKOB,
ompe/ereHIe MIOMIaAN IITOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nextpuueckue SIBICHHUS B KUBOM Hpupoje, KosieOaTelbHbIE
JBIDKEHUS B JKMBOW THPHUPOJAE, SKOJOTHYECKHE PHUCKH IIPH IMPOU3BOJCTBE
JJEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAloLed  Cpensl,
yJIbTPa3BYKOBasi JMArHOCTHMKAa B MEJIWLHMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IIpUpOJIE.

Xumusa: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpPUCTAJUIMYECKask CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00Pa30BAHMS KPUCTAIIIMYECKON PEIETKY, CIEKTPAIbHBIA aHATH3.

I'eocpagpua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboTochEMKaA 3eMHOI TTOBEPXHOCTH, cericMorpad.

Texnonozusn: UPUMEHEHUE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTpOJIBUraTeNlb SIkoOM, reHepaTtop MEepeMEHHOro TOKa, MHJIYyKLIMOHHAs IEub,
JIMHUN 3JEKTpoNepeaay, 3JIEKTPOABUraTeb, paaap, paiuoNpUEMHUK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, ynabTpa3ByKoBass AHArHOCTHKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBbIE
NIPUEMHUKH, SIIEPHAS SJHEPIETUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTH.



INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHA ydeOHoro mnpeamera «Dusukay
JOJDKHBI OTPaXXaTh FOTOBHOCTH U CIIOCOOHOCTh 00YYaroIIMXCsl PYKOBOACTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEW MO3MLMENH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllUW, TMO3UTUBHBIX BHYTPEHHHMX  YOEXKIECHHI, COOTBETCTBYIOIIHMX
TPaIUIIMOHHBIM IEHHOCTSAM POCCHUUCKOrO OOIIECTBa, PACHIMPEHUE KUIHEHHOTO
ONbITa M ONBITA JAESITEIBHOCTU B MPOLECCE pealn3alyd OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEJIBHON JEATEIBbHOCTH, B TOM YHCJIE B YACTH:

rpaKAaHCKOr0 BOCIIUTAHUA:

e c(hopMUPOBAHHOCTD I'PAKAAHCKON MO3ULIMU 00YUAOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBRA;

e IMPUHATHE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO J€ATEIBHOCTh B HHTEPECAX I'PAXKIAAHCKOTO
oOlIecTBa, Y4yacTBOBaTb B CaMOYIpaBlI€HUMH B 00pa30oBaTEIbHOM
OpraHu3aluy;

e yMEHHE B3aUMOJCICTBOBaTH C  COLUMAJIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUM C UX (PYHKLIHAMU U HA3HAUECHUEM;

e TOTOBHOCTb K T'YMAaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS:

e c(opmMupoBaHHOCTH POCCHICKON rpaXX JaHCKOU WJICHTUYHOCTH,
NaTPUOTHU3MA;

e IICHHOCTHOE OTHOILIEHHE K I'OCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3BUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHMBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HAa MOpPaJIbHO-HPAaBCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM
YuClie B I€ATEIbHOCTH YUEHOTO;

e OCO3HAHHUE JIMYHOI'O BKJIA/a B IOCTPOCHUE YCTOMUMBOIO OyaylIEro.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOLICHWE K MHPY, BKIIOYAs OCTETUKY HAYyYHOTO

TBOPYECTBA, IPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHMS:



MHTEpEeC K pa3IuyHbIM chepam npopecCHOHANbHON AESITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHHE COBEPIIaTh OCO3ZHAHHBIN
BBIOOp Oyaylel nmpoeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
TUTaHBI;

TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUIO M CaMO00Pa30BaHUIO B 00J1aCTH
(Gu3MKYN Ha TPOTSKEHUH BCEH KU3HU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphl, OCO3HAHUE TJI00ATHHOTO
XapakTepa SKOJIOTMYEeCKUX MpooIieM;

IUIAHUPOBAHUE M OCYIIECTBJIIEHHE JICMCTBUM B OKPYXalIIEW cpeae Ha
OCHOBE 3HAHUS 11€JIEH YCTONYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIUpEHUE OIbITa JIESITEILHOCTH IKOJOTMYECKON HaNpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU N0 (PU3HUKeE.

IHMEHHOCTU HAYYHOI'O MO3HAHUA

Cc(OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHME LEHHOCTH HAy4YHOH JEesATeNbHOCTH, TOTOBHOCTh B IpOILIECCE
U3y4deHUsT (PU3UKM OCYIIECTBISATh TPOEKTHYI0O M HCCIEAOBATEIbCKYIO
JIEATEeIIbHOCTh MHANBUIYATIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornueckue 1edcTBUSA:

CaMOCTOSITENNbHO  (OPMYJIMPOBATh M aKTyalU3UpPOBaTh MpoOIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,

BBISIBISITh  3aKOHOMEPHOCTM U TPOTUBOPEYUS B PACCMATPUBAEMBIX
(U3HYECKUX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEUIeHUs] TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OIIEHUBATh COOTBETCTBUE
PE3YIbTATOB LIEJISAM, OLICHUBATH PUCKU MTOCHEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSX PEaJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBYS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBbie uccien0BaTe/IbCKUE IelCTBUS.

BJIAJETh HAyYHONW TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATUSMH U METOAAMU
(u3HYECKON HayKH;



BJIAJCTh HaBBIKAMH  y4eOHO-HCCIICIOBATEIIbCKOM u MIPOEKTHOMN
JEATeIbHOCTH B 00JIaCTHM (PU3HKHU, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHS 3aJad  (PU3MUecKoro
COAEp>KaHUsI, IPUMECHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHS;

BJIAJIETh BHJAAMHU JICITEIBHOCTH MO NOJYYECHUIO HOBOIO 3HAHUA, €r0
HHTEpIIPETalliK, IPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsAX, B TOM YHCJIe MPU CO3JaHUM YUEOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJISAITh MPUYUHHO-CIICCTBEHHBIE CBSI3M M AKTYaJIM3UPOBATH 3a/ady,
BBIIBUTaTh THUNOTE3y €€ pPEIICHUs, HaxXxOJIWTb AapPTYMEHThl IS
JI0KA3aTeJIbCTBAa CBOMX YTBEP KJICHWH, 3aJaBaTh MapaMeTpbl U KpUTEPUU
pELICHUS;

AHAIIM3UPOBATH TMIOJYYEHHBIE B XOJI€ PEIIEHUS 3aJa4d Pe3yJIbTaThI,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (HOPMYJUPOBATH COOCTBEHHBIC 3aJadyud B 00pa3oBaTelbHOU
JEATEIbHOCTH, B TOM YHUCIIE TIPU U3YyUYECHUU (PU3UKH;

JIlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OMBIT;
YMETh TIEPEHOCUTh 3HAHHWS 1O (QU3NKE B TPAKTHYECKYIO O00JIacCTh
KU3HEACITCIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NIPEIJIaraTh OPUTMHAIBHbBIC MOIXO/bI U PEUICHUS;
CTaBUTH MIPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHEIC PEIICHUS.

Pabora c ungopmanmueii:

BJIa/ICTh HABBIKAMH TIOJTy4eHUsI HHPOpMaIiK (U3HIECKOTO COACPKAHMS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIILHO OCYIIECTBIATh TIOUCK,
aHaJIM3, CHCTEMATHU3AIlMI0 M WHTEPIPETANI0 WHPOPMAIUHA PA3THIHBIX
BUJIOB U ()OPM TIPECTABICHHUS;

OIICHHBATh JIOCTOBEPHOCTH UH(POpMAITNH;

UCTIONIb30BaTh CpelICcTBa HH(DOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJICHUEM TpeOOBAaHUN HSPrOHOMUKH,
TeXHUKH O€30MMaCHOCTH, TUTHEHBI, PECypCOCOCPEKEHUs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOrO COJIEP)KaHUS B Pa3IMUHBIX (hopMaTax C
y4€TOM Ha3HaueHWs WHGOpPMAIMKM M IIEJICBOW ayAUTOPUHU, BBIOMpas
ONTUMAJIbHYI0 (POPMY MPEICTABICHUS U BU3YATTU3AIIHH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:



OCYUIECTBJIATh OOIIeHHe Ha Ypokax (UMK HW BO BHEYPOUYHOU
NESTENIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid W CMATYaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMAHIHOM U MHIMBUY aJIbHOU
padoThI;

BBIOMpATh TEMATHKy U METOJABI COBMECTHBIX JCHCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIJICKTUBA,;

OPUHUMATh 1€JIM COBMECTHON JI€ATENbHOCTH, OpPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS 1O €€ JOCTHKEHHIO: COCTABJIATH IUIAH
JEUCTBUMN, pacIpeiesisiTh POJIM C YYETOM MHEHUN YYAaCTHUKOB, 00CYKIaTh
pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KauyeCTBO CBOEr0 BKJaJa M KaXJOr0 YYacTHHKA KOMAaHJbl B
oOIIMi pe3yIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTh HOBBIE TPOEKTHI, OIICEHWBATh MU C TO3UIMH HOBHU3HBI,
OpPUTHHAJIBLHOCTH, MPAKTUYECKOI 3HAYNMOCTH;

OCYIIECTBISATh TMO3UTUBHOE CTPATETHYECKOE TOBEJICHUE B Pa3IMUHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISATH MO3HABATENBHYIO JEATEIBHOCTH B 001aCTH
(GU3UKK M aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSATENLHO COCTABJISTH TUIAH PEUICHUSI PACUETHBIX U KaUE€CTBEHHBIX
3a7a4, TUIaH BBIMOJTHEHHUS MPAKTHYECKOHW pabOThl ¢ YU4ETOM UMEIOUINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHMpATh paMKH Y4eOHOT0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMH;
JienaTh OCO3HAHHBIM BBIOOpP, APryMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3KMKK, TOCTOSHHO MOBBIIATH CBOM 00Pa30BaTENbHBIA U KYJIbTYPHBIM
YPOBEHB.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII71 HHTEJIJICKT.

AdaBaTb OLCHKY HOBBLIM CHUTyallUsAM, BHOCHUTHb KOPPCKTUBLI B ACATCIBHOCTD,
OOCHUBATb COOTBETCTBUC PC3YJIbTATOB LCJIAM,



BJIAJICTh HABBIKAMH II03HABATCJIIPHOW pediekcuM Kak  OCO3HAHUS
COBEPIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJbTATOB U
OCHOBAHUI;

WCITIOJIB30BATh MPUEMBI PeIICKCHH JIJISl OIIEHKH CUTYAIlNH, BRLIOOPA BEPHOTO
pelICHUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIIECHUSA MO HX
CHUKECHUIO;

MPUHAMATh MOTHUBBI M apryMEHTHI JPYTUX IIPU aAHAIN3E PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH CeOs1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

MPUHAMATh MOTHBBI M apryMEHTHl JNPYTHX IPU aAHAIU3E PE3YJIbTATOB
JIESITCIILHOCTH;

MPU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTmKeHHsS JTHYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOTPAMMBI TI0
bu3uke U1 ypOBHS CpeIHEro oOmero oOpa3oBaHUS Y OOyYaroIIUXCs

COBEpPIIICHCTBYETCS AMOIIMOHATBHBIH WUHTEIUICKT, IIpeOoJIarafo I
c(hOpMUPOBAHHOCTH:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HYMOIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOM
HMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CITIOCOOHOCThH aTanTHPOBATBhCS K
OMOIMOHAIILHBIM W3MEHEHUSIM W TIPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUM, BKIIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LEIH
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE EHCTBOBATH, UCXOA U3
CBOMX BO3MO>KHOCTEH;

OMIIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh  AMOIIMOHAIBLHOE
COCTOSIHUE JPYTHX, YYHUTHIBATh €ro IMpPHU OCYIICCTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBHIO M COINIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIFOYAIONIMX CIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUSI C APYTHUMH JIOJbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC H
paspemarb KOHMIUKTHI.

I[TPEAMETHBIE PE3VJIbTATBI

K xoniy obyuenus B 10 knacce npeAMeTHBIE Pe3yIbTaThl Ha yIiTyOJIEHHOM YpOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHIA:



MMOHUMATh POJb (U3MKH B  DKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMANIbHOW M OTUYECKOM cdepax AesTeIbHOCTH
4eJioBeKa, PoJb U MECTO (PM3UKU B COBPEMEHHON HAy4YHOW KapTHHE MUpA,
3HAYEHUE OIHCATEIbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (U3UYECKON TEOPHUH B
dbopMHpOBaHUU MPEACTABICHUMN O (PU3NUECKON KapTHHE MUPA;

pasinyath yCIOBUS IPUMEHUMOCTH MOJieel (GU3nUecKuX Tel U MPOIEeCCOB
(sBNIEHUIT): MHEpUUANIbHAS CHCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEINO,
MaTepHualibHasi TOYKa, PaBHOYCKOPEHHOE JBU)KEHHE, CBOOOIHOE TajICHUE,
a0CoJIIOTHO yrpyras jaedopmalivs, aOCONIOTHO YNpyroe W aOCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTH U TBEPIOIo
(KpUCTaIMYECKOr0) Teja, UIeaIbHbINA Ta3, TOUCUHBIN 3apsi/l, OJTHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyath ycioBUS (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M
OTPAHUYEHHOCTh UCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHATH MEXAHUYECKHE MPOLECChl U SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO
JBIDKEHUsA, TpeoOpa3zoBanusa [anumnes uisi CKOpPOCTH M IepeMenieHus,
3akOHbl HprOTOHA, TIPUHUMI  OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b Pa0OTHI CHJIBI C M3MEHEHHEM MEXAaHMYECKOW JHEprud,
yCIOBHSI paBHOBECUS TBEPJAOTO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTEMaTHYECKOE BHIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
dbu3nYecKnX 3aKOHOB: TpeoOpazoBaHuii ['anuies, BTOPOrO U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS HUMITYJIbCA W MEXAHUYECKOU
SHEPI'UH, 32aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIM3UPOBATH U OOBSCHATH TEIJIOBBIE MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJokeHud MKT u 3akoHbl MOJIEKYyJIsIpHOU (GU3HKKA H
TEPMOJUHAMHUKU (CBA3b JAaBJICHUS HWJICAJBHOIO Tra3a CO CpelHeH
KMHETHYECKOW SHEPTUEN TEIUIOBOTO JBWXKEHHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
DHEPIrUeN TEIIOBOTO ABUKEHHS €r0 YacCTULl, CBSI3b JIaBICHUS MUIECATIBbHOIO
razda C KOHUEHTpAalUHMEW MOJIEKYJ M €ro TEMIIEpaTypol, YpaBHEHUE
MennaeneeBa—Kmaneiipona, mNEpPBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPaHEHHSI PHEPIHMU B TEIUIOBBIX MPOLECCAxX), IPU ATOM HCIOIb30BaTh



MAaTEMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS IPUMEHUMOCTHU
ypaBHeHus: MeHeneeBa—Knanelipona;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUYECKHUE SIBICHHUS, HCIOJIb3Ys
OCHOBHBIE IOJIOKEHUS W 3aKOHBI 3JEKTPOJUHAMHKHU (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIUAIIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, IPUHLHUI CYIEPIO3ULUU DIIEKTPUUYECKUX
MOJIEN, TP ATOM YyKa3blBas YCIOBUS NPUMEHHMOCTH 3akoHa KyioHa, a
TaK)KE€ MPAKTUYECKU BAXKHBIE COOTHOILIEHHWs: 3aKOHBI OMa I ydacTka
LHENA W U1 3aMKHYTOM DJJIEKTpUYEeCKOM 1enu, 3akoH Jxoymsa—J/lenna,
npasuia Kupxroda, 3akonst Dapanes 41 371€KTpoIn3a);

ONMKCHIBATh (PU3MYECKHE MPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHUJIBL, IaBJIICHUE, TOTEHIUAJIbHAS YHEPT U1, KHHETUYECKas DQHEPIrus,
MEeXaHU4ecKasl S3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CUJla TSDKECTH, CWJIa YNPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUs
B3aUMOJICHCTBUS Tella ¢ 3eMJIEH BOIU3H €€ MOBEPXHOCTH, SHEPTHS YIIPYTOn
nedopManvii Ipy>KUHbBI, KOJUYECTBO TEIJIOTHI, a0COIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSS SHEPTUs UACATHHOTO
OJTHOATOMHOTO Ta3a, padoTa UACATHHOTO Ta3a, OTHOCUTEIIbHAS BIIAXKHOCTh
Bo3ayxa, KIIJl maeasbHOro TEIUIOBOrO ABHUTATENA; 3JIEKTPUUECKOE TMOJIE,
HaIpsKEHHOCTh AJIEKTPUYECKOrO TMOJs, HANPSHKEHHOCTD MOJI TOUYEYHOTO
3apsa WIM 3apsKEHHOrO 11apa B BaKyyMe M B IUAJIEKTPUKE, ITOTEHLIHAAI
AIEKTPOCTATUYECKOTO II0JISA, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABHKYIIAS
cuia, CUja TOKa, HalpsKEHHE, MOITHOCTh TOKA, AJIEKTPUYECKass EMKOCTh
IUDIOCKOIO  KOHJIEHCATOpa,  CONPOTHMBIEHHE  yyacTKa  LenNu ¢
MIOCJIE0BATENBHBIM U MAPAJUIENbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTUs
AIEKTPUYECKOTO MOJII KOHAEHCATOPA;

OOBSICHATH  OCOOGHHOCTH  TPOTEKaHUS  (U3NYECKUX  SBICHUM:
MEXaHUYECKOE JIBHKEHUE, TEIJIOBOE JBWIKEHHE 4YaCTHLl BELIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBIKEeHME, NU(PQy3us, UcrnapeHue,
KUIIEHUE U KOHJEHCAIM, IJIABJICHNE U KPUCTAJUIN3ALMs, HAIIPaBJIEHHOCTD
TEIUIONEPENAYM, IIEKTPU3ALNS TEJl, SKBUINOTCHIIMAIBHOCTD MOBEPXHOCTH
3apsKEHHOTO MTPOBOJIHHKA;

IPOBOAMUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUM, IPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH
(U3NYECKUX BEIMYMH B BHUAE TIpapuKoOB € YYETOM aOCOFOTHBIX
MOIrPEIHOCTE  M3MEPEHMH, JeJaTh  BBIBOABI MO  pe3yjbTaraM
UCCIICIOBAHUS;



MPOBOJIUTH KOCBEHHBIE HM3MEpPEHUS (DU3NYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHTEJIBHBIC IMTOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPCHHIA,
MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEUIOKEHHON THITOTE3bI: IIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIICPUMEHTAIILHYIO YCTAHOBKY, aHATM3UPOBATh
MOJIyYCHHBIC Pe3yJibTaThl U JIeJaTh BBIBOJ O CTaTyce MPeI0KeHHON
TUIOTE3bI;

coOJTI01aTh TpaBwIIa 0€30TIaCHOTO TPY/1a IPH MTPOBEACHUH UCCIEAOBAHMH B
paMKax  y4eOHOro  OKCIEpUMEHTa, TpaKTUKymMa W  y4eOHO-
HCCJIEIOBATENICKOW U TPOEKTHOW JIEATENbHOCTH C HCIOJb30BaHUEM
U3MEPUTEBHBIX YCTPOUCTB U 1a00PaTOPHOTro 000pYAOBAHMUS;

pemiatb pacu€THbIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOMN
(bU3MYeCKO MOJENbI0: Ha OCHOBAaHMM aHAIHW3a YCJIOBHS OOOCHOBHIBATH
BBIOOp (U3MUYECKOW MOMCNIH, OTBEYAIOIICH TpeOOBaHUSIM 3a1adw,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYNATHI (PU3NIECKUX
TEOpUM MPHU UCIOJIb30BAHUU MATEMAaTHYECKUX METOJIOB pEIleHUs 3ajad,
MIPOBOJIUTH PACUETHl HA OCHOBAHWM MMEIOIIMXCS JAaHHBIX, aHATU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUYETOM TOIYICHHBIX
pE3yNbTATOB;

peliath KayeCTBEHHBIC 3ajaud, TpeOylolue NPUMEHEHUS 3HAHWA W3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
MPEIMETOB ©CTECTBEHHO-HAYYHOTO ITUKJIA: BBICTPAWBATh JIOTHYCCKYIO
IIEMOYKY PACCYKICHHUI ¢ OTTOPOH HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHX MTPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOS)KHBIX YIEHBIX-(U3HKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIEHUBATH TOCIEACTBUS OBITOBOM M TPOU3BOJICTBEHHOM
NESATETPHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMH TIPOIECCaMHU, C
MO3UIIAN SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIHOHATLHOM
MPUPOONIOIH30BAHUM, & TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUM JTOCTHUKEHUHN
HAyKd W TEXHOJOTUW JUIsl JlajJbHEHIIEro pa3BUTHUS YEJIOBEUYECKOrO
00I1IeCTBa;

NPUMEHATH pa3jnyHble CocoObl paboThl ¢ MH(pOpManmen (Ppu3nIecKoro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUM, TMPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE



TEXHOJIOTUM IS TIOMCKA, TEpepadOTKU ¢ MPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIpPHON MH(OpMaIMK, CTPYKTYPUPOBAHHUS M HHTEPIIPETAIINH
uH(OpMaITUH, TOTYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKHU
aHATM3UPOBATh  TOJIy4aeMyr  uH(popmamuioo W  OICHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIONIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UHPOPMAIIUU;

TPOSIBIISITH OpraHU3aIOHHBIC " NIO3HAaBaTEIIbHBIC YMCHUSI
CaMOCTOATEILHOTO MPUOOPETCHHSI HOBBIX 3HAHHMH B TIPOIIECCE BBITTOJIHCHHUS
MPOCKTHBIX U YU4EOHO-UCCIEA0BATEIILCKUX PadoT;

paboTaTh B TpPyNIe C HCIOTHEHHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATFHO PACIPEACIIsATh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYyaIMsIX, aJICKBaTHO OIICHMBATH BKJIAJl KaXXJAOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBAIIHIO K Oyayiel mpodeccnoHaIbHON AesATEIbHOCTH 110
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TTPOPHIIAL.

K xoniy o0yuenus B 11 knacce npeAMETHBIE PE3yIbTaThl Ha yIiTyOJIEHHOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHI:

MOHUMATh POJIb PUUKHU B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATTbHOMN
U ATUYECKOMN cdepax NesTeIbHOCTH 4YeloBeKa, PoJib U MECTO (DU3UKU B
COBPEMEHHOU HAy4YHOM KapTUHE MUPA, POJIb ACTPOHOMHUU B IIPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U JTAJIbHEWIIIEM HAYYHO-TEXHUYECKOM PA3BUTHUH,
3HAUEHWE OINHCATENHbHON, CHUCTEMAaTU3UPYIOMIeH, OOBSICHUTEIHHOU U
MPOTHOCTHYECKOW (GYHKUUNA (U3MUECKOW TEOPUU — BJIIEKTPOJIUHAMUKH,
CHEeIMalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DHU3UKH, POJIb
¢dbuznyeckoid Teopuu B (POPMHUPOBAHUU MPEACTABICHUM O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOmEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IIPUPOJIE;
pasnuyaTh yCIOBUS MPUMEHUMOCTU MOJIeel (U3MUeCKuX Tell U POILEeCCOB
(s1B7E€HMIT): OHOPOJHOE IEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJeOaHUs, MaTeMaTUYECKUl MAasTHUK, WJCalbHbIN
PY>KUHHBIH MasTHUK, rapMOHUYECKHE BOJIHBI, UJICAIIbHBIN
KoJIeOaTeNbHbIN KOHTYD, TOHKAs JIMH3a, MOJICJIel aToMa, aTOMHOTO s/ipa U
KBAaHTOBOW MOJIEJIN CBETA;

paziuyath yCJOBHUSl (TpaHUIbl, O0JACTH) MPUMEHUMOCTU (HUIUUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIE MPOUECCHl U SBJICHHUS,
UCIIOJb3Yys. OCHOBHBIE IIOJIOKEHUSI W 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEIMalIbHOM  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHHUS



NIEKTPUYECKOro  3apsiga, cwia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMHM, TmpaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJIEMEHTE DJEKTPUYECKOM WEeNu CO CKOPOCTHIO
W3MEHEHMS CUJIbI TOKA, TOCTYJIAThl CIEUAIbHON TEOPUU OTHOCHUTEIBHOCTH
OiHIITETHA);

aHAIM3UPOBATH U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBJICHHMSI, NCTIONB3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEeHHE  OHHIITEHHA I
dboToaddexra, mepBbIil U BTOPOU MOCTyNaThl bopa, MpUHIIUI COOTHOIICHUS
HeonpenenéHHocte ['eli3eHOepra, 3aKOHbBl COXpPAaHEHHs 3apsIOBOrO M
MacCOBOT0 YKCEN U SHEPTUU B SIICPHBIX PEAKILIMIX, 3aKOH PAJIUOAKTUBHOIO
pacriajna);

ONMKCHIBATH (PU3MYECKHE MPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
HaNpPsHKEHHOCTD JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JIEKTPOCTATHUYECKOTO
NOJIA, pa3HOCTh MOTEHLUMAJOB, OAJIEKTPOJABIKYIIAS CWIa, WHIYKIHUSA
MarHWTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAs CUJIa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO TOJIA
MPOBOJIHUKA C TOKOM, PEIATUBUCTCKUNA UMITYJIbC, TOJIHASI SHEPT U, SHEPT U
MOKOSI CBOOOTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3aps] siApa, SHEPTUs CBS3U A1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PUBUYECKUX  SBJICHUMA:
AIIEKTPOMArHUTHAsE UHYKLUS, CAMOUHYKIIMS, PE30HAHC, HHTEPPEPECHIIUS
BOJIH, Ju(pakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpa)keHHeE,
dotornextpudeckuit 3G ekt (hotodrddexr), anbda- u 6eTa-pacmaist saep,
raMma-u3JiaydeHue sjaep, Pu3ndeckue MPUHITUIBI CIEKTPATBHOTO aHaTN3a !
paboThI J1azepa;

ONpENENATh HAINpPABICHUE HHAYKLIUMUM MArHUTHOTO TOJIS IMPOBOAHUKA C
TOKOM, CUJIbl AMriepa u cuiibl Jlopenua;

CTpOUTH M300pakeHNe, Co3/jaBaeMOe ITOCKAM 3€pKajioM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATAKOIIME ACTPOHOMUYECKUE TOHITHUS, TEOPUU U
3aKOHBI  JJI1 aHalm3a UM OOBACHEHUS (U3MYECKUX MPOIECCOB,
INPOUCXOSIINX B 3BE3[aX, B 3BE3JHBIX CUCTEMAaX, B MEKIaJTaKTUUECKON
cpelie; IBUKEHUs HEOECHBIX TEJ, BOJIOLNH 3BE31 U BeeneHHo;
OPOBOAMTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJb30BAaHUEM TMIPAMBIX HW3MEPEHUN, MPU HOTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH
(U3NYECKUX BEIMYMH B BHUAE TIpapuKoOB € YYETOM aOCOFOTHBIX
MOTPEIIHOCTEd  HM3MEPEHU, JIeaTh  BBIBOJABI IO  pe3yJbTaTaM
UCCIICIOBaHUS;



IPOBOJUTHh KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEIbHBIC TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI,
IPOBOAMUTH ONBITHI IO MPOBEPKE MPEITI0KEHHONW THUIOTE3bI: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
NOJlyYEHHBIE pe3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIOTE3bI;

OTKCHIBaTh METObI TIOJYUEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
co0mo1aTh MpaBuiia 0€30MacHOro TPyAa IPU IPOBEACHUH UCCIIETOBAHHI B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa,  MpaKTUKymMa W y4eOHO-
UCCJIEIOBATENICKOM U TMPOEKTHOM NIEATENbHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTro 000pYAOBAHMUS;

pelmarb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
¢u3nyecKkoil MOZENbl0: HAa OCHOBAHMM aHalIHM3a YCJIOBHS BBIOMpPATH
¢usnyeckue MOJeNd, OTBEYarollue TpeOOBaHMUSM 3aJadyM, HPUMEHATH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYIAaThl (PU3UYECKUX TEOPH
OpU  WCIONB30BAHUHM MAaTEeMAaTUYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIUXCS TaHHBIX, aHAJTU3UPOBAThH
pe3ysbTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C YUETOM MOTYYCHHBIX
pe3yJIbTaToB;

pemiarh KadecTBEHHBbIE 3ajaud, TpeOyrolue NPUMEHEHUs 3HAHUK U3
pa3HBIX pa3aeNnoB Kypca PU3MKH, a TAK)KE UHTErpalliu 3HAHUH U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LHMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOPOil Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (pU3NYECcKue SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPHUHIIUATIOB PaOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTHUECKUX MPOIIECCOB;

MPUBOJIUTH TPUMEPHI BKJIaJa POCCUNCKUX U 3apyOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIErO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
JESTEIbHOCTH 4YeJIOBEKa, CBSA3aHHON ¢ (PU3MUECKHMMM IMpolieccaMu, C
MO3UIUI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAIbHOM
MPUPOIOTNOIH30BAHUM, @ TAK)KE€ Pa3syMHOM MCIOJIb30BAHUM JTOCTHUKEHUHN
HAYKM W TEXHOJIOTUM [JId JaJbHEUIIEr0 pPa3BUTUS YEJIIOBEYECKOIO
0O0IIIECTBA;

MPUMEHSTh Pa3UYHbIE CIIOCOOBI paboThl ¢ MHbOpMaIel (HU3NIECKOTO
COJIEp)KaHUSI C HCIOJB30BAHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX



TEXHOJIOTUH, TIPH 3TOM HCIIOJIB30BaTh COBPEMEHHBIE HMH(OPMAIIMOHHBIC
TEXHOJIOTHMH IS TIOMCKa, TEPEepadOTKU M TPESABSIBICHUS YYCOHOW U
HAyYHO-TIOMYJISIPHOU WH(OPMAITUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIIN
uH(OpMAIUK, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYECCKU
aHATM3UPOBATh  TOJy4aeMyr  uWH(popmamuioo W  OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMCIOIIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

TIPOSIBJISITH OpraHU3aIMOHHBIE u ITO3HABATEIILHBIC yMEHUS
CaMOCTOATEITHLHOTO MPUOOPETCHHSI HOBBIX 3HAHHUU B TIPOIIECCE BHITIOJTHCHHUS
MIPOCKTHBIX M YUeOHO-UCCIEA0BATEIBLCKUX padoT;

paboTaTh B TpyIIlE C HCIOJIHCHUEM pPa3IUYHBIX COIHAIBHBIX POJICH,
IJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATLHO PACIIPEACIISATh IEITCIbHOCTh
B HECTaHJAPTHBIX CUTYalMsIX, aJCeKBaTHO OIICHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSBIISATh MOTHUBAIIMIO K OyayIie nmpodecCunoHanbHON eSITEIHFHOCTH IO
CHCIUATBHOCTIM (PU3UKO-TEXHUICCKOTO TTPOPHIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3ie/ioB U TeM
Konrpoabusie IIpakTHyeckue
n/n MPOorpamMmMbl Bcero
padoThI padoThI
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPUPOIbI
1.1 Hay4nslii MeTO O3HAHUS IPUPOLBI 6
Htoro mo pasznemny 6
Pa3nen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpAOTO TEna 5 1
2.4 3aKOHBI COXpPAHCHHS B MEXaHUKE 10 1
Hroro no pazneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1

3.2 Tepmonunamuka. TennoBble MalTUHBI 20 1

AFpeFaTHHe cocTosiHu BemecTBa. Ma3oBkie
Nepexoabl

3.3 14 1

DJIEeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcsl

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bubnunoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7
bu6moreka [JOK
https://m.edsoo.ru/f16b68d7

bub6moreka [JOK
https://m.edsoo.ru/f16b68d7

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
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Ne HaumeHoBaHue pa3/ie/ioB U TeM
n/n NporpamMMel

Hroro o pasaeny

Pa3nea 4. JIEKTPOJIUHAMUKA

41 DNeKTpUYecKoe mosie
4.2 IToCTOSIHHBIN 2IEKTPUYECKUNA TOK
4.3 Toku B pa3nu4HBIX cpemax

Hroro no pazneny

Pazzea 5. ®USHUYECKUIN NPAKTUKYM

5.1 Ou3NIECKUi MPaKTUKYM
Nroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Beero KonTpoJibHbIe
padoThI
49
24 1
24 1
6
o4
16
16
10
170 8

IIpakTHyeckue
padoThI

16

16

DJIEKTPOHHBIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubnunoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6moreka [JOK
https://m.edsoo.ru/f16b68d7

bub6moreka [JOK
https://m.edsoo.ru/f16b68d7

bubnunoreka [IOK
https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KUIACC

KoaudecTBO 4acoB
HaumeHoBaHue pa3ieioB U TeM

Ne i/l
NporpamMMbl Bcero
padoThI
Paznen 1. JIEKTPOJIUHAMMUKA
1.1 MarautHoe 11071€ 14
1.2 DneKTpoOMarHuTHast MHIYKITUS 13 1
Hroro no pazaeny 27
Pasznen 2. KOJJEBAHUS U BOJIHbBI
2.1 Mexannueckue KoieOaHus 10
2.2 DJeKTpOMarHuTHbIE KOJIeOaHus 15
53 MexaHnueckre U JeKTPOMarHUTHBIE 10 1
BOJTHEI
2.4 Omntuka 25 1
Hroro no pazneny 60

Pasznea 3. OCHOBBI CHEI.[I/IA.JII)HOI71 TEOPUU OTHOCUTEJIBHOCTHN
3.1 Ocuosel CTO 5 1

Htoro no pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayanu3m 15

KonTpoJsbHbIe

IIpakTHyeckne

padoThI

DJIeKTPOHHbIE
(un¢possbie)
o0pa3oBaTte/ibHbIE

pecypcebl

bubnunoreka [IOK
https://m.eds00.ru/39859¢ef1

bu6moreka [JOK
https://m.edso00.ru/39859ef1

bu6moreka [JOK
https://m.edso00.ru/39859ef1

but6moreka [IOK
https://m.edso00.ru/39859ef1

but6mmoreka [IOK
https://m.edso00.ru/39859ef1

bu6moreka [JOK
https://m.edso00.ru/39859ef1

but6moreka [IOK
https://m.eds00.ru/39859¢ef1

bubmorexa [JOK
https://m.eds00.ru/39859¢ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

HaumeHoBaHMe pa3/iesioB U TeM

Ne i/
NMPOrpamMmbl
4.2 dusnka atoMma
43 ®dusnka aTOMHOTO sI/Ipa U JIEMEHTAPHBIX

HacCTHI]

Hroro o pasaeny

KoauuecTBO 4acoB

Kontpoabnubie IIpakTnuyeckue

B
cero padoThI padoThI

5

25

Pa3pea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH

Hroro no pazneny
Pa3znen 6. DUSHUYECKUMN MPAKTUKYM

6.1 Ou3nvecKuil MpakTUKyM

Nroro no pazaeny
Paznen 7. OBGOBHIAIOIIEE IOBTOPEHUE

Cucremaruzanusa U 00001eHne
NPEIMETHOTO COJICPYKAHHS U OIbITA

7.1
NeSITebHOCTH, IPUOOPETEHHOTO NPU

u3yueHnu Kypca ¢usuku 10 — 11 kmaccon

Nroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

12

12

16 16
16

15

15
10

170 4 16

DJIeKTPOHHbIE
(undgposbie)
o0pa3oBaTte/ibHbIE
pecypcebl

bu6moreka [JOK
https://m.eds00.ru/39859¢f1

bu6moreka [JOK
https://m.edso00.ru/39859ef1

bu6moreka [JOK
https://m.edso00.ru/39859ef1

but6mmoreka [IOK
https://m.edso00.ru/39859ef1

but6moreka [IOK
https://m.edso0.ru/39859¢ef1

bubnunoreka [IOK
https://m.edso00.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

Ne

wn Tema ypoka

®dusuka — pyHmaMeHTaIBHAS HAYKA O
npupoae

HayuHblii METOZI TO3HAHUS U METOMBI
UCCIIeIOBaHMS (PU3NICCKUX SIBICHUIN

OKCHEepruMEHT U TeOpHs B IIPOLiecce TO3HAHUS
3 npuposl. Habmoaenue u SKkCepiuMeHT B
buznke

4 Crioco6b1 n3MepeHust GU3NIECKUX BEIMYNH

AOCOIIOTHAs U OTHOCUTENIbHASI TOTPEITHOCTH
U3MepeHuil PU3NUEeCKNX BETUUNH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B OpMHPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHUHBI MUPA, B IPAKTUYECKOMN
NEITEILHOCTH JTIOIEH

Mexanndeckoe nBrkenue. CHcTeMa oTcyera.
OTHOCHUTENLHOCTh MEXAaHUYECKOTO
newxkenus. [Ipsmas u oOpatHas 3agaumn
MEXaHUKU

Pannyc-BekTop MaTepUaIbHON TOYKH, €TO
IIPOEKIMU HA OCU KoOopAUHAT. Tpaekropus.

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE
pecypcsbl

Bbubnuoreka [JOK
https://m.edsoo.ru/1beef346

bubnuorexa [JOK
https://m.edsoo.ru/3a7fde29

bu6mmoreka [IOK
https://m.edsoo.ru/34c49931

bu6mmoreka [IOK
https://m.edsoo.ru/ca2def03

bu6mmoreka [IOK
https://m.edsoo.ru/7f18fda3

Bbubnuoreka [JOK
https://m.edsoo.ru/eabbded1

Bbubnuoreka [JOK
https://m.edsoo.ru/e9a52f02

bubmmorexa [JOK
https://m.edso00.ru/30a108a5



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5

Ne
n/n

10

11

12

13

14

15

16

KoauuecTBO 4acoB

Tema ypoka KonTpoabnsbie
Bcero
padoThI

[Tepememenue. Ckopocts. X nmpoexkuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHE.
['padmyeckoe onrcanre paBHOMEPHOTO 1
MPSIMOTTUHEHHOTO JBUKCHUS

CroxeHne nepeMeleHnii 1 CKOPOCTEN.
Penrenue 3anau

HepaBHoMepHOE nBUKeHME. MTHOBEHHAs
cKopocTb. Yckopenue. [Ipsamonnneiinoe 1
JIBUJKEHHE C ITIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue NpsIMOIUHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHHUEM

CBoOoaHOE masieHre. Y CKopeHue CBOOOTHOTO
MaJeHusl. 3aBUCUMOCTh KOOPJANHAT, CKOPOCTH, 1
YCKOPEHUS OT BPEMEHU U UX rpapuKu
JIBukeHue tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

KpuBonnHeiiHoe nBrxeHue. [IBHkeHHe 1o
OKPY’KHOCTHU. YTJIOBas U JTUHEHHAsA CKOPOCTb.
ITepuon m wacrota. LleHTpOCTpEMHUTEIIBHOE U
MIOJIHOE YCKOPEHUE

Konrponsnas padora no teme "KunemaTnka" 1 1

IIpakTHyeckue

padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/89ba7190

bu6mmoreka [IOK
https://m.edsoo.ru/761d18aa

bubmmorexa [JOK
https://m.edso00.ru/a99549a7

but6mmoreka [JOK
https://m.edso0.ru/b7560bbf

bu6mmoreka [IOK
https://m.edsoo.ru/f738109c

Bbu6nuoreka [JOK
https://m.edsoo.ru/71cbb4f5

bubmuorexa [JOK
https://m.edso0.ru/33196fbe

bubmmorexa [JOK
https://m.edso0.ru/1242f32¢



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

Ne
n/n

17

18

19

20

21

22

23

24

25

Tema ypoka

[TepsrIii 3ak0H HproToHA. THEpLUMaIbHBIE
cucremsbl orcuéra. [IpuHuun
OTHOCHUTEIBHOCTH I ammiest.
HeunepuuanbHble CHCTEMBI OTCUETA

Cuna. PaBHogelicTBYyIOIIAsA cuia. Bropoi
3akoH Hrrorona. Macca

B3aumoneiictue ten. Tpetnii 3akoH
HrroTona

[Tpunnun cynepnosunuu cuwi. Pemenne 3anaqy
Ha IIpUMEHEeHne 3aKk0HOB HbroToHa

3aKOH BCEMHUPHOTO TATOTEHHUSI.
OKBUBAJIEHTHOCTb IPABUTALIMOHHON U
MHEPTHOU MacChl

Cua TSKeCTH U yCKOpeHue cBOOOIHOTO
MaJIeHUs

JIBukeHre HeOECHBIX TE U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Kerepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.
JIBM>KEHUE B )KUJAKOCTH U Ta3e C YUETOM CHIIbI
COIIPOTUBIICHUS CPEBI

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypcbl

bubnuorexa [JOK
https://m.edsoo.ru/5a9e4a64

but6mmoreka [JOK
https://m.edso0.ru/141d3837

bu6mmorexa [IOK
https://m.edsoo.ru/57dba505

Bbubnuoreka [JOK
https://m.edsoo.ru/bdf997fb

bubmmorexa [JOK
https://m.edsoo.ru/9aba2b0a

bu6mmoreka [IOK
https://m.edsoo.ru/22757f26

bubmuorexa [JOK
https://m.edsoo.ru/11abfa0a

Bbu6nuoreka [JOK
https://m.edsoo.ru/0ae2cd84

bubmmorexa [JOK
https://m.edsoo0.ru/1fa86499
https://m.edsoo.ru/2cb29676



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

Ne
n/n

26

27

28

29

30

31

32

33

Tema ypoka

Jasnenue. ' napocratuueckoe JaBiCHUE.
Cuna Apxumena

Ab6comoTHo TBepoe Teno. [locTynarensHoe
Y BpALLATEJIbHOE IBUKEHUE TBEPOTO TENa

MoOMEHT CHJIBI OTHOCUTEIILHO OCH BpaliCHUs.

[Ineyo cuiabl

CrnoxeHue cuil, IPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecTu Tena. YcenosBus
paBHOBECHsI TBEPAOTO Tena. Buel
paBHOBECHs

Pemenne 3agau

Kontponbhas padota mo teme "J[unamuka.
Craruka TBepaoro tena"

NMiynbsc MmaTeprabHON TOYKH, CUCTEMBI
MaTepuaibHbIX ToYeK. LleHTp Macc cucremsl
MaTEpHaIbHBIX TOYEK. TeopeMa O JBUKCHUH
LIEHTPa Macc

I/IMHYJ'II)C CWJIBI 1 UIBMCHCHUC UMITYJIbCa TCJa.

3aKOH COXpaHEHUs UMITyJibca. PeakTrBHOE
JIBUKCHHE

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE
pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/a28aa7ad
but6mmoreka [{OK
bubmuorexa [JOK
https://m.edsoo.ru/2b95d57e

bubmmorexa [JOK
https://m.edsoo.ru/653d3459

but6mmoreka [{OK
https://m.edsoo.ru/9aa79a7d

but6mmoreka [{OK
https://m.edsoo.ru/dclcaacQ

bu6mmoreka [IOK
https://m.edsoo.ru/9f5a574c

Bbu6nuoreka [JOK
https://m.edsoo.ru/4bb8294b

Bbu6nuoreka [JOK
https://m.edsoo.ru/13f0a221



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221

Ne
n/n

34

35

36

37

38

39

40

41

Tema ypoka

MoMeHT uMITyJIbca MAaTEPUAIILHON TOYKH.

Hpe,Z[CTaBHeHI/Ie O COXpAaHCHUHU MOMCHTA
HMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

Pemenune 3anau

Pa6oTa criipl Ha MajIOM M Ha KOHEYHOM

nepemenienun. ['paduueckoe npeacrapneHue

paboThI CHITBI. MOIITHOCTH CHITBI

Kunernueckas sneprus. Teopema o6
WU3MEHEHNN KNHETUYECKOW YHEPTUU
MaTepuaabHOU TOYKU

HOTGHHI/IaHBHBIe M HCIIOTCHIMAJIBHBIC CHIIBI.

[TorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

Tpetbs kocMuueckas ckopocTb. CBs3b
paboThI HEMOTEHIIMATBLHBIX CHII C
M3MEHEHHEM MEXaHUUYECKOW SHEPTUU
CHCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOH FHeprun

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBuenue bepHymm 1id uaeanbHON
KHUJIKOCTH

KonrpomnbHas padora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"

KoauuecTBO 4acoB

Konrtpoabnsie IIpakTnueckne

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/d6532eb9

bubmuorexa [JOK
https://m.edsoo.ru/f7706d63

bubmuorexa [JOK
https://m.eds00.ru/913974c7

but6mmoreka [JOK
https://m.edsoo.ru/9a5e2e74

bu6mmoreka [IOK
https://m.edsoo.ru/554bafcc

bu6mmorexa [IOK
https://m.edsoo.ru/f57b4e01

Bbu6nuoreka [JOK
https://m.edsoo.ru/f30f43b6

bubmmorexa [JOK
https://m.edsoo.ru/474e7c4a



https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a

Ne
n/n

42

43

44

45

46

47

48

49

50

51

Tema ypoka

PazButue npeacraBieHuii 0 npupoe
ternoTsl. OcHoBHBIE nojoxxkeHust MKT.
Juddysus. BpoyHOBCKOE IBMKEHHUE
Crtpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX
Ten. XapakTep IBHKEHHS U B3aUMOJEHCTBUS
YacTHI] BELIECTBA

Macca u pazMepsl MOJIEKYJT (aTOMOB).
KonuuectBo BemectBa. [locrosiHHas
ABoraapo

Temnepatypa. Terosoe paBHoBecue. [lkana
Lenscus

Permenue 3anau

Uneanbublii ra3. 'a3oBble 3aKOHEI

VYpaBuenne Menneneesa-Kianeiipona.
Pemenne 3anau

AGcomoTHas TemnepaTtypa. 3akoH JlainbToHa

M3omnporneccel B UI€aIBHOM Ias3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

I'paduueckoe npecTaBIeHne U30MPOLECCOB:
u30TepMa, U30Xopa, n3odapa

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/b0a4445f

but6mmoreka [{OK
https://m.edsoo.ru/c44d02e2

bu6mmoreka [IOK
https://m.edsoo.ru/c5b72ab7

bubmuorexa [JOK
https://m.eds00.ru/0070d493

Bbubnuoreka [JOK
https://m.edsoo.ru/1531aba5

Bbubnuoreka [JOK
https://m.edsoo.ru/1deb2367

Bbu6nuoreka [JOK
https://m.edsoo.ru/8d12c328

Bbubnuoreka [JOK
https://m.edsoo.ru/14e02d1f

bubmmorexa [JOK
https://m.eds00.ru/68878d51

but6mmoreka [{OK
https://m.edsoo.ru/1344327b



https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b

Ne
n/n

52

53

54

55

56

57

58

59

Tema ypoka

OcHoBHoe ypaBHeHue MKT

Penrenue 3anau

CBsi3b a0CONIOTHON TEMIIEpaTyphbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHEN
KMHETUYECKON YHEPrUeH MOCTyNaTeIbHOTO
TEIUIOBOT'O JIBHKEHUS €€ 4acTHuIl

O0001IEeHNE U CUCTEMATHU3AIIMS 3HAHUH 110
Teme "OcuoBst MKT"

Konrposnsnas padora o Teme "OCHOBBI
MKT"

TepMoauHamMuyeckas cucrema. 3alanue
BHEIIHUX ycyoBuil aiist TJI cucteMsl.
BHemiHne u BHyTpeHHUE TapaMeTpBbI.
[TapameTpsl T/] cuctemsbl Kak cpegHue
3HAYCHUS BEJIWYNH, OIMCHIBAIONIUX € Ha
MHKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.

CaMOHpOI/ISBOJIBHaH peirakcanus TI[ CHCTCMbI

K TCTIJIOBOMY PaBHOBCCHUIO

Mopens uaeaabHOTO Ta3a B TCPMOANHAMHKE.

VYcnoBus TPUMEHUMOCTH ATON MOJEITN

KoauuecTBO 4acoB

KonTpoabnsbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE
pecypcsbl

Bbubnuoreka [JOK
https://m.edso00.ru/c8094721

Bbu6nuoreka [JOK
https://m.edso00.ru/10265a05

https://m.edsoo.ru/c38af875

Bbu6nuoreka [JOK
https://m.edso0.ru/09d12fd8

but6mmoreka [JOK
https://m.edsoo.ru/13adad59

but6mmoreka [{OK
https://m.edsoo.ru/5f8d38a3

but6mmoreka [JOK
https://m.edsoo.ru/8ec512f0

Bbu6nuoreka [JOK
https://m.edso00.ru/29355001



https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001

Ne
n/n

60

61

62

63

64

65

66

67

Tema ypoka

VYpaBuenue Menneneesa-Knaneiipona u
BBIPAKCHUE JUUIS1 BHYTPEHHEN SHEPrUU

Bripaxkenue aJ1s1 BHyTpeHHEW SHEPTrun
OJIHOATOMHOTO HJIeaJIbHOIO Tra3a.
KBazucrtatnueckue u HecTaTUYECKUE
IIPOLIECCHI

DOnemeHTapHas paboTa B TEPMOAMHAMHUKE.
Brraucnenue paboTsl 1o rpaduky mporecca
Ha pV-auarpamme

Tennonepenaya kak crnocod U3MEHEHUS
BHyTpeHHe# 3Heprun T/l cuctemsr 6e3
COBEPIICHHS pabOThI

KOHBGKHI/ISI, TCIIONMPOBOJHOCTD, U3JIYUCHUC

KommuectBo TemnoTel. TemToéMKOCTh Tena.
VY nenbHas 1 MOJISIpHAs TETUIOEMKOCTH
BEIIIECTBA. Y IeJbHAS TEIJI0Ta CTOPaAHUS
TOIIJINBA

Pacuér xonuyecTBa TEIUIOTHI IIpU
TemIoneperaye

[TonsiTue 06 agnabatHom npouecce. [lepBorit
3aKOH TEPMOJUHAMUKHI

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE
pecypcsbl

bubmuorexa [JOK
https://m.edsoo.ru/bal178d0

but6mmoreka [JOK
https://m.edsoo.ru/ac5cacl5

bu6mmoreka [IOK
https://m.edsoo.ru/741d5738

Bbubnuoreka [JOK
https://m.edso00.ru/3d734561

bubmuorexa [JOK
https://m.edsoo.ru/157b54cd

Bbubnuoreka [JOK
https://m.edsoo.ru/7ba67355

bubmuorexa [JOK
https://m.edsoo.ru/1db5ad4e

but6mmoreka [JOK
https://m.edso0.ru/d8098824



https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824

KosmmuecTBo yacos DJIeKTPOHHBIE

68

69

70

71

72

73

74

75

76

77

Tema ypoka B Kontpoasnbie IIpaktuueckme  LHpPOBBIE
cero
padoThl paboThI o0pa3oBaTe/IbHbIE
pecypchbl

KonmuecTBo TermioTe 1 paboTa Kak MepbI
U3MEHEHUs BHyTpeHHel sHepruun T /1
CHCTEMBI

BTopoli 3aKk0OH TepMOJIMHAMUKY TSI

PABHOBECHBIX U HEPAaBHOBECHBIX ITPOLIECCOB.
HeoOpaTUMOCTh MPUPOTHBIX MPOLIECCOB

bubmuorexa [JOK
https://m.edsoo.ru/b047alcd

but6mmoreka [{OK
https://m.edsoo.ru/c6f4f464

[IpuHIMTIBI AEHACTBHS TEMJIOBBIX MAIIUH. bu6mmorexa [IOK

KIT/I https://m.edsoo.ru/2e945513
bu6mmoreka [IOK

MakcumansHoe 3nauenue KII. [{ukn Kapuo https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK

Penrenue 3anau

DKOIOTMYECKUE aCIEKTHI UCITOIb30BaHUS
TEIJIOBBIX IBUTraTesei. TermioBoe
3arpsi3HEHUE OKPY>KaIoIIei cpebl

https://m.edsoo.ru/b3efal8b

bu6mmoreka [IOK
https://m.edso00.ru/9867aaa7

Pemerie 3aa1 bu6mmoreka [IOK
https://m.edsoo.ru/c8c70432

O0600111eHNE U CUCTEMATHU3ALUS 3HAHUH 110 bu6mmoreka [IOK

teme "Tepmonnnamuka. TernaoBeie MalIvHb" https://m.edsoo.ru/28d62b3f

Konrponbnas padora no Teme bu6nuoreka [IOK

"TepmoanHamuka. TeninoBbie MaIuHbL"

[Tapoobpa3zoBaHue U KOHICHCAIIHS.
VicniapeHue u kuneHue. Y aenbHas TerioTa
napooOpa3oBaHUs

https://m.edsoo.ru/1b6e26c5

but6mmoreka [JOK
https://m.edsoo.ru/6f8e6777



https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777

Ne
n/n

78

79

80

81

82

83

84

85

Tema ypoka

HacpllieHHbIE M HEHACHIIIEHHBIE M1aphl.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JTaBJIEHMSI HACBIILIEHHOTO Mapa oT
TEMIIEPATypPbl, UX HE3ABUCUMOCTH OT 00bEMa
HACBIIIEHHOT0 Napa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUS OT IaBJICHUS B
KHUJIKOCTH

BrnaxaocTs Bo3ayxa. AGCOIIOTHAS U
OTHOCHUTCJIbHAA BJIIAXKHOCTDh

Permenue 3anau

TBépnoe teno. Kpucrannmueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpUCTAJIOB

[InaBneHue u KpucTaLIU3aus. Y genbHas
terutoTa masneHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTshkenue u
cxkarue. Casur. Moayns FOnra. [Ipenen
yopyrux aedopmarmii

TermnoBoe pacmpeHne KUIKOCTEN U
TBEPBIX TEJI. AHTAPMOHU3M TETUTOBBIX
KOJIeOaHWIl 4aCTHI] BELIECTBA
[TpeoOpa3oBanue 3Heprun B (ha30BBIX
nepexojax

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypcbl

Bbu6nuoreka [JOK
https://m.edsoo.ru/f5¢17d02

Bbubnuoreka [JOK
https://m.edsoo.ru/30ebbb79

bubnuorexa [JOK
https://m.edso0.ru/18e95ff3

bubmmorexa [JOK
https://m.edso0.ru/20a88a03

but6mmoreka [JOK
https://m.edsoo.ru/6ee91e9f

bu6mmoreka [IOK
https://m.edsoo.ru/dalaabl0

Bbu6nuoreka [JOK
https://m.edsoo.ru/7ba5edf2

bubmmorexa [JOK
https://m.edso0.ru/97a0672f



https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f

Ne
n/n

86

87

88

89

90

91

92

93

94

KoauuecTBO 4acoB

Tema ypoka KonTpoabnsbie
Bcero
padoThI
YpaBHeHHE TEIJIOBOTO OaaHca 1
Pemenue 3amau 1

[ToBepxHOCTHOE HaTsKEHHE. KanuiuisapHbie
ABJICHM. J{aBIIeHHE 11O UICKPUBJIEHHON 1
MOBEPXHOCTHIO xKuAKocTH. Dopmyna Jlannaca

O0o001IeHNe U CUCTeMAaTU3alus 3HAHUI T10
TeMe "ArperaTHble COCTOSHUS BEILIECTBA. 1
da3oBble IEpexoIbl"

KonTponbhas pabota o Teme "Arperarnoie

cocTostHUs BenlecTBa. Pa3zoBbie nepexoan” ! 1
OnexTpu3anus Tea U €€ MposBICHUSI.

DnekTpuyeckui 3apsia. /IBa Buaa 1
aNeKTpudecKux 3apsanoB. [IpoBogHuKwy,

TURIIEKTPUKU U TIOTYTIPOBOTHUKU

DJIeMEHTAPHBIN JIEKTPUUYECKHM 3apsia. 3aKoH 1

COXpaHEeHHUs FIEKTPUUYECKOTO 3apsiia

B3aumopencrteue 3apanoB. Toueunsle 1

3apsabl. 3akoH Kynona

Perenne 3amau 1

IIpakTHyeckue

padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE
pecypcsbl

Bbubnuoreka [JOK
https://m.edsoo.ru/ab1521fb

bubmuorexa [JOK
https://m.edsoo.ru/8ab7f40d

Bbubnuoreka [JOK
https://m.edsoo.ru/b42f1f97

bubnuorexa [JOK
https://m.eds00.ru/0b52575¢

but6mmoreka [JOK
https://m.edsoo.ru/7dc2a739

bu6mmoreka [IOK
https://m.edsoo.ru/laff445f

Bbu6nuoreka [JOK
https://m.edsoo.ru/f49afd24

bubmuorexa [JOK
https://m.edso0.ru/445b7746

bubmmorexa [JOK
https://m.edsoo.ru/6b87ecba
https://m.edsoo.ru/08fc19bc



https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Ne
n/n

95

96

97

98

99

100

101

102

103

104

Tema ypoka

Onektpuueckoe nosne. Ero nelictBue Ha
AIEKTPUYECKUE 3aPsiIbl

Hanpsk€HHOCTD 2IEKTPUYECKOTO MO,
[TpoGubIit 3apsia. JInHUKM HAPSHKEHHOCTH
ANEKTpUYECKOro nosst. OqHOpoIHOE
JIIEKTPUYECKOE I10JIE

IToTeHIManbHOCTB HIIEKTPOCTATUYECKOTO
110Jis1. Pa3HOCTh MOTEHIIMATIOB U HAIIPSDKEHUE
IloTrenumanbHas YHEPrus 3apsia B
JIIEKTPOCTATUYECKOM 1osne. [lorennnan
AIEKTPOCTATUYECKOTO TOJISI

CBs13p HaANPSYKEHHOCTHU NOJIS U Pa3HOCTH

MOTCHIUAJIOB AJIA 3JICKTPOCTATHYCCKOI'O ITOJIA

[IpuHIMT Cyneprno3UIINKU ANEKTPUUECKUX
noJieu

Penrenue 3anau

[Tone Toueunoro 3apsna. [lose paBHOMEPHO
3apsOKEHHON chephl

[Tome paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
mapa. [lone paBHOMEpHO 3apsiKEHHON
OECKOHEYHOM TMIIOCKOCTH

[TpoBOAHMKY B 3JIEKTPOCTATUIECKOM IIOJIE.
YciioBue paBHOBECHS 3apsi0B

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE
pecypcsbl

bubmuorexa [JOK
https://m.edsoo.ru/05c6bfal

but6mmoreka [JOK
https://m.edsoo.ru/3dac6957

bu6mmorexa [IOK
https://m.eds00.ru/80021447

Bbu6nuoreka [JOK
https://m.edsoo.ru/af5fa389

bubnuorexa [JOK
https://m.edsoo0.ru/df7a6838

bu6mmoreka [IOK
https://m.edsoo.ru/Ocfe4a6c

bu6mmoreka [IOK
https://m.edsoo.ru/5a582263

bu6mmorexa [IOK
https://m.edsoo.ru/b297b5c3

bubmuorexa [JOK
https://m.edsoo.ru/f7a665ee

but6mmoreka [{OK
https://m.edso0.ru/32405eab



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab

KosmmuecTBo yacos DJIeKTPOHHBIE

Ne
w/n Tema ypoka B Kontpoasnbie IIpaktuueckme  LHpPOBBIE
cero padoThI pa6oTnI oOpasoBaTe/bHbIE
pecypchl
JIM3IeKTpUKY U OJTYTIPOBOJHUKY B bubnuoreka [IOK
105
3JIEKTPOCTATUYECKOM I10JIE https://m.edso00.ru/060ebab5
Konaencarop. D1eKTpoEMKOCTh
106 KOHAEHcaTopa. DIEKTPOEMKOCTD IIOCKOTO bubmorexa TTOK
a pa. p https://m.eds00.ru/845b4f73
KOHJIEHCaTopa
107 [NapamiensHOE cOeUHEHNE KOHIEHCATOPOB bubmorexa TTOK
P a a p https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTennbHOE COeTUHEHIE bu6mmoreka [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKEHHOT0 KOHAEHcaTopa bubnmorexa [TOK
p p a p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenne 3amaq https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
111 JIBr>xeHue 3apsKeHHOM YacTHUIIbI B bubmuorexa [JOK
OJHOPOIHOM JJIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pewmenue 3amau
113 O0o001mIeHre U cCHCTEMAaTH3alHs 3HAHUH 110 bubmuorexa [JOK
Teme "DnekTpudeckoe mnoie" https://m.eds00.ru/5752603f
114 Konrponbnas padora no Teme bubnuoreka [IOK
"DnexTpuueckoe mnose" https://m.edsoo.ru/cefe90e9
Cuna toka. ITocToSHHEBIN TOK. Y CIIOBHA
but6mmoreka [{OK
115 CYILIECTBOBAHUSI IIOCTOSTHHOTO

SJICKTPHUYICCKOI'O TOKA

https://m.edsoo.ru/233311b5



https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5

Ne

n/n

116

117

118

119

120

121

122

123

124

125

126

Tema ypoka

HcTtounuku Toka. Hanpsokenne u 31C

3axon OMa 11 ydacTKa LEnu.
DNEeKTPUUECKOE COMPOTUBIICHHE

3aBHCHUMOCTh COIIPOTUBJICHUA OAHOPOJAHOTO
MMPOBOAHUKA OT €TI0 AJIMHBI U IJIOIIaAn
MOIMCPCUHOTO CCUCHUA

VY enbHOE CONPOTUBIICHUE BEILIECTBA.
Pemenne 3agau

[TocnemoBareabHOE, APALICIBHOE,
CMEIIIaHHOE COCIMHEHHE TPOBOTHUKOB

Pacu€t pa3BeTBIEHHBIX JIEKTPUYECKUX
neneil. [Ipasuna Kupxroga

Pemenne 3agau

Pabora anekrpuueckoro Toka. 3akoH Jxoys
—Jlenma

Penrenue 3anau

MOUIHOCTB AIEKTPUIECKOr0 TOKa. TermoBast
MOIITHOCTD, BBIZIEIsIEMasi Ha PE3UCTOPE

Penrenue 3anau

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE
pecypcsbl

Bbubnuoreka [JOK
https://m.eds00.ru/0839a115

bubmuorexa [JOK
https://m.edsoo.ru/f14f251e

but6mmoreka [JOK
https://m.edsoo.ru/95fcdf51

bu6mmoreka [IOK
https://m.edsoo.ru/437f8300

Bbubnuoreka [JOK
https://m.edsoo.ru/236f7e07

but6mmoreka [JOK
https://m.edso00.ru/1794cf37

but6mmoreka [{OK
https://m.edso00.ru/3881b469

but6mmoreka [JOK
https://m.edsoo.ru/a3605c5c¢

bu6mmoreka [IOK
https://m.edsoo.ru/6761bfOf

bu6mmoreka [IOK
https://m.eds00.ru/99750a6f

Bbu6nuoreka [JOK
https://m.edsoo.ru/eb72fc24



https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24

Ne

n/n

127

128

129

130

131

132

133

134

135

136

137

138

Tema ypoka

OJ1C 1 BHyTpEHHEE COMPOTUBIICHHE
HUCTOYHUKA TOKA

3akon Oma 115 TOJTHOM (3aMKHYTOM )
AIIEKTPUYECKOM TIeTIH

Penrenue 3anau

MOIIHOCT HICTOYHHUKA TOKA

KopoTkoe 3ambikaHue

KoHnnencarop B ienu moCTOSSHHOTO TOKa

Permenue 3anau

Pemenue 3amau mo teme "I1oCTOSITHHBIN
ANEKTPUYECKUH TOK"

Permrenne 3amau mo reMme "IlocTOSIHHBIH
ANEKTPUUECKUH TOK"

Pemenue 3agau mo teme "llocToSHHBIN
AIEKTPUUECKUNA TOK"

O0o001IcHNEe U CHCTEMATH3aLMs 3HAHUH 110

teMme "[1oCTOAHHBIN 31eKTpUUeCKnil TOK"

Kontponbnas pabota o teme "IlocTossHHBIN
ANEKTPUUECKUI TOK"

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE
pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/72d453af
bu6mmorexa [IOK
https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
https://m.edso00.ru/3580b679

but6mmoreka [{OK
https://m.edsoo.ru/a0ae51d8

but6mmoreka [JOK
https://m.edso0.ru/546f5632

bubnuorexa [JOK
https://m.edso00.ru/35368f3e

bubnuorexa [JOK
https://m.edso0.ru/4410cef0

bubmuorexa [JOK
https://m.edsoo.ru/a7340a29

but6mmoreka [{OK
https://m.edsoo.ru/744261b8

Bbubnuoreka [JOK
https://m.edsoo.ru/eb5d4687

bubnuorexa [JOK
https://m.edsoo.ru/bfd7a050

but6mmoreka [JOK
https://m.edsoo.ru/1885ddf1l



https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1

Ne
n/n

139

140

141

142

143

144

145

146

Tema ypoka

DexTpudecKas IpOBOJUMOCTh Pa3IMYHBIX
BEIIECTB. DIIEKTPUYECKHI TOK B METAJLIAX.
CBepXnpoBOIUMOCTb

DJEeKTpUUECKUi TOK B pacTBOpax U
pacriaBax 3JIeKTpoauToB. 3akoHbl Dapanes
JUTSL 3JIEKTPOIIN3a

DnexTpuyecKuil Tok B razax. [Imazma

OnexkTpuuecKuil TOK B Bakyyme. BakyyMmHble
puOOpbI

DJIEKTPUYECKUH TOK B MOJYIIPOBOJHUKAX

[TomynpoBOIHUKOBBIE TPUOOPEI

OU3NYECKUI TPAKTUKYM 10 TEME
"M3MepeHune cuibl TOKA M HapsHKEHUs B
LIEMH TOCTOSIHHOT'O TOKA MPH IMOMOIIN
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
U3MEpeHUsT PU3NIECKUX BEITHUUH MPH
MOMOIIY KOMIIBIOTEPHBIX TATYUKOB"
dusnueckuil npakTukyM no teme "M3yuenue
HEPABHOMEPHOI'O ABM)KEHHUS C LENIBIO
oIpeiesieHns MTHOBEHHOM ckopoctu"

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/da794295

but6mmoreka [{OK
https://m.edsoo.ru/4b423491

but6mmoreka [JOK
https://m.edso00.ru/92d92f76

but6mmoreka [{OK
https://m.edsoo.ru/2E+160

bu6mmorexa [IOK
https://m.edsoo.ru/ab61c660

but6mmoreka [JOK
https://m.edso0.ru/83622200

bubmmorexa [JOK
https://m.edso0.ru/5643ea56

bubmmorexa [JOK
https://m.edso0.ru/f6292f5f



https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f

KosmmuecTBo yacos DJIeKTPOHHBIE

Jr:;-)ﬂ Tema ypoka Beero KounTtposbHbie IIpakTnyeckue nupposbIe
padoThl paboThI o0pa3oBaTe/IbHbIE
pecypcsbl

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpEeHHUs IIPH MPSMOJIMHEHHOM

147 PaBHOYCKOPEHHOM JIB’KEHUU 110 HAKJIOHHOM bu6mumoreka [IOK
wiockocty" win "HccnenoBanue https://m.eds00.ru/6960b6ef
3aBUCUMOCTH IyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JBHKEHUU"
@u3HYECKU PAKTUKYM 110 TEME

148 "N3mepeHune yCKOpeHHsI CBOOOIHOTO bu6muoreka [IOK
nageHus" win "M3yuenue ABUKEHUS Tena, https://m.edsoo.ru/d1ea2402
OpOLIEHHOT0 FOPU30HTAIBHO"
dusnueckuil npakTukyM no teme "M3yuenue
JBYDKEHUS TeJia 10 OKPYKHOCTH C

149 MTOCTOSTHHOM 110 MOJIYJIIO CKOPOCTHIO" HIIH bubnmoreka [JOK
"UccnenoBanue 3aBUCUMOCTH TMIEpUOa https://m.edsoo.ru/bcf53514
oOpaleHnss KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"
@u3HYECKU PAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOUIEH CUIIBI ITPU
JBYDKEHUH OpyCKa 110 HAKIIOHHOM TIOCKOCTH"

150 niu "[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH bubmorexa LHOK

. https://m.edsoo.ru/0b34db84

BPEMEHU JIBUKEHHUS OpYyCKa M0 HAKIIOHHOM
IUIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €T0
macchl"

151 du3nvecKuil MPakTUKyM 10 TEME bu6muoreka [IOK

"MccnegoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH,

https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1

n/n

152

153

154

Tema ypoka

BO3HHKAIOIIUX B MIPYKUHE U PE3NHOBOM
oOpaste, ot ux aedopmarun” i "U3yuenue
JBY)KEHUS] CHCTEMBI TEJI, CBSI3aHHBIX HUTBIO,
MEePEKUHYTOM uepe3 NErkui 610K"

PU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenune kodpuimenTa TpeHus mo
BEJIMYMHE YTIIOBOTO KOA(PPHUIIMEHTa
3apucumoctH Frp(N)" min "MccnenoBanue
JBUKEHMS OpyCcKa 110 HAKIIOHHOM MJI0CKOCTH
C IEpEeMEHHBIM KO3 HUIIMEHTOM TpeHUS" WIn
"N3yuyeHue IBM>KEHUS Ipy3a Ha BaJly C
TpeHueM"

@U3HYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue yciaoBU paBHOBECHS
TBEPAOTO Teja, UMEIOIIEro OCh BpalieHus"
nunu "KoHCTpyHnpoBaHUE KPOHIITEHHOB U
pacuét cun ynpyroctu" unu "U3yuenue
YCTOMYMBOCTH TBEPIOTO TeJIa, UMEIOIETO
MJI0A/b OTIOPHI"

OU3NYECKUI TPAKTUKYM 10 TEME
"M3MepeHune uMItyjibca Tejia o TOpMO3HOMY
nyTH" unu "M3Mepenue cuibl TATH, CKOPOCTH
MO/JIEJIN SJIEKTPOMOOUIIS U MOIITHOCTH CHJIBI
Tarn" uin "CpaBHEHHE U3MEHEHMSI HMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" Win

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypcbl

Bbubnuoreka [JOK
https://m.edsoo0.ru/b83b1607

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7

but6mmoreka [{OK
https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

n/n

155

156

157

Tema ypoka

"HccnenoBanue coXxpaHEeHUs! UMITYJIbCa IIPU
ynpyrom B3aumozeiicrsun" win "Msmepenne
KMHETUYECKOM SHEPTUU TeJla 10 TOPMO3HOMY
myTH"

duznueckuil npakTUKyM 1o teme "M3yuenune
M30TEPMHUYECKOTO Ipoliecca (PEKOMEHI0BAaHO
UCTIOJIb30BaHue HU(poBoii 1abopaTopun)"
i "M3ydeHnne u30XopHOro rnporecca” uiu
"N3ydenne n3obapHOTO mporecca’ win
"IIpoBepka ypaBHEHHUSI COCTOSIHUS "

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbpHON TeNI0EMKOCTH" NN
"UccnenoBanue mpoliecca OCThIBAaHUS
BemtectBa" wim "MccnenoBanue aquadbaTHOTO
npouecca" unu "M3yueHne B3auMOCBSI3H
SHEPTUHN MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPhI KUTICHUS
JKUOKoCTER"

dusnueckuil npakTukyM no teme "M3yuenue
3aKOHOMEPHOCTEUN UCTIapEHUS] )KUIAKOCTEH"
nunu "M3mepenue yaenbHON TEeTUIOThI
m1aBiaeHus abaa" uim "M3yueHue cBOKCTB
HaChIIIeHHBIX NapoB" win "U3mepenune
a0COJIIOTHOM BIIAKHOCTH BO3/yXa U OLIEHKA

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/e0fe7e07

Bbubnuoreka [JOK
https://m.edsoo.ru/2f2faa6l

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

n/n

158

159

160

Tema ypoka

Macchl IapoB B nomenieHun". zmepenue
Kod((UIlMeHTa TOBEPXHOCTHOTO HATSHKCHUS

OU3NYECKUI TPAKTUKYM 10 TEME
"HabmroieHue npeBpalieHus SHEprun
3apsHKEHHOTO KOHIEHCATOpa B YHEPTHIO
n3nydeHus ceeroauona” unu "Msyuenue
NPOTEKAaHUs TOKA B IIETIH, COAEPIKaIIeH
KoHJeHcaTop" win "Pacnpenenenue pasHocTu
MOTEHLUAJIOB (HaNpsKEHUs) IpU
MOCJIe0BATEILHOM COETMHEHUH
KOHJICHCATOPOB"

@u3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue CMEMIaHHOTO COETUHEHUS
pesuctopoB" unu "M3Mepenue yaeabHOro
COINPOTHUBIICHHS TPOBOJAHUKOB" HIIH
"UcciaenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS AJIs JTaMITbl HaKaIuBaHUs'"

@U3HYECKUI IPAKTUKYM I10 TEME
"Habmronenue snexrponusa" uimn
"N3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA"
ninn "Uccienosanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3ZUCTOPA OT
Temneparypsl” nin "CHATHE BOJIBT-aMIEPHON
XapaKTEepPUCTUKHU Auoja"

KoauuecTBO 4acoB

Konrtpoabnsie IIpakTnueckne

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypcbl

bubmmorexa [JOK
https://m.edsoo.ru/ec424377

bubmuorexa [JOK
https://m.edsoo.ru/2b179d98

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

Ne
n/n

161

162

163

164

165

166

167

Tema ypoka

PesepBHbIii ypok. O600IeHNE 1
cUCTeMaTH3allKs 3HaHUi 110 TeMe
"KunemaTtuka"

PezepaHblil ypok. O6o01eHue u
cUcTeMaTH3alys 3HaHUi 10 Teme
" Ilmaamuka"

PesepBHbIil ypok. O6001IeHIE 1
cucTteMaTu3anys 3Hagui mo treMe "CraTtuka
TBEepaoro Tena"

PesepBHbIil ypok. O60011eHIE 1
CUCTEMAaTH3alMs 3HaHUHU 110 TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

PesepBHbIit ypok. O6001ICHNE 1
cucreMaruzaius 3HaHui mo teme "OCHOBBI
MOJICKYJISIPHOKHHETHYECKOM Teopun"

PezepaHblil ypok. O6o01eHue u
cUCTEeMaTH3allMs 3HaHUH 110 TeMe
"TepmoanHamuka. TeninoBble MaIIUHbI"

PesepBHbIil ypok. O6001eHIE 1
CHCTEMAaTH3aLMs 3HAHUH 10 TEME
"Arperatnble cocTosiHUs BemecTBa. DazoBbie
nepexonl"

KoauuecTBO 4acoB

Bcero

KonTpoabnsbie
padoThI

IIpakTHyeckue
padoThI

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/ed017d93

but6mmoreka [{OK
https://m.eds00.ru/3149956b

bu6mmoreka [IOK
https://m.edsoo.ru/0f9752ac

Bbubnuoreka [JOK
https://m.edsoo.ru/6c0df9cc

bubmuorexa [JOK
https://m.edsoo.ru/de148976

bubmuorexa [JOK
https://m.edsoo.ru/Obcc77cl

but6mmoreka [JOK
https://m.edsoo.ru/59ca5c91



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

Ne
n/n

168

169

170

Tema ypoka

PesepBHbIii ypok. O600IeHNE 1
cCucreMaTru3sanus 3HAHUHU II0 TEME
"JnexTpuueckoe mosie"

PezepaHblil ypok. O6o01eHue u
cUCcTeMaTH3alMs 3HaHUH 10 Teme
"IloCTOSIHHBIN NEKTPUYECKUH TOK"

PesepBHbIil ypok. O6001IeHIE 1
cucTteMaTu3anys 3HaHui mo reMe "Toku B
pa3nuyHbIX cpeaax”

OBIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoauuecTBO 4acoB

Beero KonTpoabnsbie
padoThI
1
1
1
170 8

IIpakTHyeckue

padoThI

16

JIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edso0.ru/f2381c0c

but6mmoreka [{OK
https://m.edsoo.ru/3cae6dal

bu6mmoreka [IOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KIIACC

Ne
n/n

10

Tema ypoka

B3aumoaencTtBre MOCTOIHHBIX MATHUTOB U
MPOBOJHUKOB C TOKOM. MarHMTHOE MOJIE.
I'umoreza Ammnepa

Bexkrop marautHOM unAyKImy. [IpuHiumn
CyHEepIO3HUIIMU MAarHUTHBIX oJer. JInnnn
MAarHUTHOM UHIYKLIMHU

MarauTtHoe 1oJjie MPOBOJHUKA C TOKOM.
OmneIT Opcrena

Cuna Amrnepa, €€ HanpaBJI€HUE U MOYJIb

Pemenue 3agau

[Ipumenenue 3akoHa AMrepa.
DNEeKTpOU3MEpUTENbHbIE TPUOOPHI

Cuna Jlopenna, e€ HanrpaBICHUE U MOJTYJIb.
JIBrkeHne 3apsyKEHHON 4acTHUIbI B
OJTHOPOJHOM MarHUTHOM II0JIE

Pemenue 3agau
Pa6ota cunel Jlopennia

Pemrenue 3agau

KoauuecTBO 4acoB

Bcero

KonTpoJbHble
padoTbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcsl

bubnunoreka [IOK
https://m.edso0.ru/487a8593

bubmuorexa [JOK
https://m.edsoo.ru/4clabcch

but6mmoreka [IOK
https://m.edsoo.ru/d35d5262

bu6moreka [JOK
https://m.edsoo.ru/26d9c5ba
but6moreka [IOK
https://m.edsoo.ru/a37a0c21

bu6moreka [JOK
https://m.edsoo.ru/ad7718d7

bubnunoreka [IOK
https://m.edsoo.ru/c97afaal

bubnunoreka [IOK
https://m.edsoo.ru/504e98c7

bu6moreka [JOK
https://m.edsoo.ru/d518be4b
bu6moreka [JOK
https://m.edso0.ru/93617bd9



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9

Ne

n/n

11

12

13

14

15

16

17

18

19

20

21

22

Tema ypoka

Mar»auTHoe 110JI€ B BEIIECTBE.
deppOMarHeTUKy, napa- U JMaMarHeTUKU

OcHoBHBIE CBOICTBA (heppPOMATrHETUKOB.
[Tpumenenue heppoMarHeTUKOB

Pemrenne 3agaud mo reMme "MaragutHoe 1mosne"

Perrennie 3agau mo reMme "MaragutHoe 1ose"

SIBiIeHME IEKTPOMArHUTHOW UHAYKIIHH.
[ToTok BekTOpa MAarHUTHOW WHAYKIIMU

OJ1C uHayKImun

3aKOH AJIEKTPOMATHUTHON UHAYKITUU
®dapanes

Buxpesoe anexrpuueckoe noie. Toku Oyko

OJIC uHAYKIMY B ABHKYIIAXCS
MIPOBOTHUKAX

Pemenue 3agau

[IpaBuio Jlenna

WNuayktuBHOCTD. KaTyllka MHAYKTUBHOCTH B
LIENTN [TOCTOSTHHOTO TOKA

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE
pecypchl

bubmuorexa [JOK
https://m.eds00.ru/30ff9608

bu6moreka [JOK
https://m.edsoo0.ru/0b58190a

bu6mmoreka [JOK
https://m.edsoo.ru/5b55c¢307
but6mmoreka [IOK
https://m.edsoo.ru/41c4ae8a
bu6moreka [JOK
https://m.edsoo.ru/b3efalcl
bu6moreka [JOK
https://m.edsoo.ru/48150bd8

bubnunoreka [IOK
https://m.edsoo.ru/a6dec188

bubnunoreka [IOK
https://m.edsoo.ru/15abe140

bubnunoreka [IOK
https://m.edso0.ru/0235cc02

bubmorexa [JOK
https://m.edsoo.ru/4dfda618
bubnunoreka [IOK
https://m.edsoo.ru/bbc22726

bubmorexa [JOK
https://m.edsoo.ru/621eae9d



https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d

Ne

n/n

23

24

25

26

27

28

29

30

31

32

Tema ypoka

SAsnenue camounaykuuu. 3/C
CaMOUHTYKITHH

BHCPFI/ISI MAarauTHOTI'O ITOJIA KaTYIIKH C
TOKOM. SJIGKTpOMaFHI/ITHOG I10JI€

Pemrenue 3agau

O06001IeHre 1 cUCcTEMaTU3alUs 3HAHUHI 110
Teme "DIeKTpoIuHaMuKa"

Konrponsnas pabora o Teme
"DnexTpoauHaMuka"

Konebarensuas cucrema. CBOOOIHEIE
kosnebanus. 'apMoHndeckue KoneOaHus

Kunemarnueckoe 1 fTMHAMHAYECKOE OMHUCAHUE
K01€0aTeNbHbIX IBMKEHUH

DHepreTudeckoe onucanue. BeiBos
TUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX
KOJIeOaHUM U3 UX PHEPTETUIECKOTO U
KUHEMATHYECKOT'O OIMMMCAHUS

Awmrumrryaa u aza konedaHui

[Tepuon u yactora xonebanwmii. [Tepuos
MAaJIBIX CBOOOIHBIX KOI€OaHUH
MareMmarnueckoro mastHuka. [lepuon

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE
pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7ee60ca8

bu6moreka [JOK
https://m.edsoo.ru/b3cOad1l

bu6mmoreka [JOK
https://m.edsoo.ru/88f69d2b

bu6moreka [JOK
https://m.edso00.ru/76484025

bubnuorexa [JOK
https://m.edsoo.ru/8ae09b98

but6mmoreka [IOK
https://m.edsoo.ru/7c1db385

bu6moreka [JOK
https://m.edso00.ru/87ce9498

bubnunoreka [IOK
https://m.edsoo0.ru/e3c99692

bubnunoreka [IOK
https://m.edsoo.ru/7a0c439a

bubnunoreka [IOK
https://m.edso0.ru/e0399319



https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

Ne
n/n

33

34

35

36

37

38

39

40

41

Tema ypoka

CBOOOHBIX KOJI€OaHH PY>KUHHOTO
MasTHHUKA

3aTyxaromue Kojiebanus. BeiHyX1eHHBIC
konebauns. Pe3onanc

ABTOKOJIEOaHNSA

Pemenue 3agau

VYpok-koHpepeHuus "Mexannyeckue

Kos1e0aHusl B My3bIKaJIbHbIX HUHCTPyMEHTaXx"

O00011IeHEe ¥ cUCcTeEMaTU3alus 3HAHUI IO
Teme "Mexanunueckue konedanus"

DJNEeKTpOMarHuTHBIE KOJIeOaHusI.
KonebaTenpHbIN KOHTYD

®opmyna Tomcona. CBsi3b aMILTATY ABI
3apsijia KOHJIEHCAaTopa ¢ aMIUIUTYION CHIIbI
TOKa B KOJIeOATeIbHOM KOHTYype

3aKOH COXpaHEHUsI SHEPTUH B UJI€AJIbHOM
Kose0aTeTbHOM KOHTYPE

3aryxarolue J1eKTpOMarHuTHbIe
KosebOaHus. BeiHy X /IeHHbIE
ANEKTPOMarHUTHBIEC KoieOaHus

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bu6moreka [JOK
https://m.edsoo.ru/72e93d09
bu6mmoreka [JOK
https://m.edsoo.ru/6add2644
but6mmoreka [IOK
https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
bubnunoreka [IOK
https://m.edsoo.ru/8ef587be

but6mmoreka [IOK
https://m.edsoo.ru/eb84182f

bu6moreka [JOK
https://m.edsoo.ru/d4adabde

bubnunoreka [IOK
https://m.edso0.ru/093f9afl

bubmuorexa [JOK
https://m.edsoo.ru/d1e2d543

bu6mmoreka [IOK
https://m.edsoo.ru/5e668619



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619

Ne
n/n

42

43

44

45

46

47

48

49

50

51

Tema ypoka

IlepeMeHnHbIl TOK. Pe3uctop u koHaeHcaTop
B LIENIA [IEPEMEHHOI0 TOKa

KaTYH_IKa HHIAYKTHBHOCTHU B LCITN
NEPEMEHHOI'O TOKA

3axon OMa 1 IEKTPUUYECKOM Lenu
NEPEMEHHOT0 TOKa

MOIHOCTE IEPEMEHHOT0 TOKA.
AMIITUTYTHOE U AEUCTBYIOLIEE 3HAUCHUE
CWJIBI TOKA Y HAIIPSKEHUS

Pe3onaHC B 3JIEKTpUUYECKON LIETIH

Pemenue 3agau

Wneansublif Tpanchopmatop. IpousBoacTso,
nepeaaya U noTpedeHue 3IeKTPUIECKOH
SHEPTUH

DKOJIOrM4€CKHe PUCKU IIPU IPOU3BOJCTBE
aNeKTpo3Heprun. KynbTypa ncnosb30BaHus
JJIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HU

Pemenue 3agau

Pemenue 3agau

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE
pecypcesbl

bubmuorexa [JOK
https://m.edso0.ru/84836152

bu6moreka [JOK
https://m.edsoo.ru/cfa307af

bubmuorexa [JOK
https://m.edsoo.ru/8bae38e6

bubmorexa [JOK
https://m.edsoo.ru/lcac6c4c

bubmuorexa [JOK
https://m.edso0.ru/087506df

bubmuorexa [JOK
https://m.edsoo.ru/a16836a4

bubnuorexa [JOK
https://m.edso0.ru/f97418ae

but6mmoreka [IOK
https://m.edsoo.ru/a6f74d93

bu6mmoreka [IOK
https://m.edsoo.ru/ee6677ed

bubmuorexa [JOK
https://m.edsoo.ru/7cab59f8



https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8

Ne

n/n

52

53

54

55

56

57

58

59

60

61

62

Tema ypoka

O06o0mieHne 1 cucTeMaTu3alus 3HaHUH| 110
Teme "DIeKTpOMarHuTHbIE Konebanus"

MexaHn4eckne BOJHbIL. XapaKTepUCTHKU
MEXaHUYECKUX BOJH

CBolicTBa MEXaHNYECKHUX BOJH

3ByK. XapaKTEepUCTHKH 3ByKa

HNudpa3syk u ynprpazsyk. lllymoBoe
3arpsi3HEHUE OKPY>KaIoIIel cpebl

Pemrenue 3agau

3J’I€KTp0MaFHI/ITHI)IG BOJIHBI. I/ISJ'IyquI/Ie
SJICKTPOMArduTHBIX BOJIH

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

[IIxana »1eKTpOMarHUTHBIX BOJH.
[TpuMeHeHne HIeKTPOMArHuTHBIX BOJH B
TEXHUKE U OBITY

[TpuHIMIIBI paTUOCBSI3U U TEIEBUACHHUSL.
Paaunonokanus. DneKTpoOMarHuTHOE
3arpsi3HEHUE OKPY>KaIoIIel cpebl
KonTponbrast padora no teme "Konebanus u
BOJIHBI"

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE
pecypchl

bubmuorexa [JOK
https://m.edso0.ru/401024a9
bu6moreka [JOK
https://m.edsoo.ru/a58e109f
bu6mmoreka [JOK
https://m.edsoo.ru/d9ae1000
but6mmoreka [IOK
https://m.edsoo.ru/138b6f09
bu6moreka [JOK
https://m.edso0.ru/7380038f

bu6moreka [JOK
https://m.edsoo.ru/cfd918bf

bubnunoreka [IOK
https://m.edsoo.ru/714e5dbl

bubmuorexa [JOK
https://m.edsoo.ru/d01b818c

but6mmoreka [IOK
https://m.edsoo.ru/49belf9e

bu6moreka [JOK
https://m.edso0.ru/9f96f1f8

bubnunoreka [IOK
https://m.edso0.ru/4f7985a0



https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0

Ne
n/n

63

64

65

66

67

68

69

70

71

72

Tema ypoka

Cgert. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

Pemenne 3aaa4 Ha MPUMCHCHUEC 3aKOHA
HpHMOHHHCﬁHOFO pacnpoCTpaHCHUs CBETa

Otpaxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

[Ipenomiienne cBeTa. AGCOMIOTHBIN U

OTHOCHUTEIbHBIHN TTOKAa3aTeb IpCIOMIICHHUA.

[TonHOE BHYTpEHHEE OTPAKECHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpa)KCHHUS

Pemenue 3aaa4 Ha MPUMCHCHUC 3aKOHOB
OTpaXXCHUA U NPCIIOMJICHUA CBCTA

Xop nydei B mpusMme. Jlucnepcus certa.
CrnoxxHbll cocTaB Oenoro cBera. L{BeT

JInH3bl. @OKYCHOE PACCTOSIHUE U ONTHYECKAs

cHuJia JIMH3bI

[TocTpoenne n300pa>keHMi B JIMH3aX U UX
cUCTeMax. YBEIIMUCHHE JIMH3BI

Pemenne 3a1a4 Ha mocTpoeHue
N300paKEeHU, TTOTy4aeMbIX C TOMOIIBIO
JIMH3

I'ma3 xak onTuyeckas cucreMa

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE
pecypcesbl

bubmuorexa [JOK
https://m.edso0.ru/f9566406

bu6moreka [JOK
https://m.edsoo.ru/ea32d455

bubmuorexa [JOK
https://m.edsoo.ru/a005d2bb

bubmuorexa [JOK
https://m.edsoo.ru/bc2e55cd

bubnuorexa [JOK
https://m.edso0.ru/49d830a9

bu6moreka [JOK
https://m.edsoo.ru/d8elc3be

bubnunoreka [IOK
https://m.edso0.ru/60441359

bubnuorexa [JOK
https://m.edsoo.ru/bb53b1d5

but6mmoreka [IOK
https://m.edsoo.ru/5a868f09

bu6moreka [JOK
https://m.edsoo.ru/ecd480a2



https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2

Ne

n/n

73

74

75

76

77

78

79

80

81

82

83

84

Tema ypoka

Pewmenne 3anau. IIpenensl npuMeHMMOCTH
reOMETPUYECKON ONTUKHU

CkopocTb cBETa U METO/IbI €€ U3MEPEHUS
Jucnepcus ceera

WnTepdepennus ceeta

KorepenTHbie HCTOUHUKHU. Y CITOBHS
HAOJTIOICHUST MAKCUMYMOB 1 MUHUMYMOB

Pemenue 3anau
[Ipumenenue nnTepdepeHun

Judpakius ceeta

JludppakironHas pemeTka. Y ciioBue
HaOJII0ICHNUS TIIaBHBIX MAaKCUMYMOB

Pemenue 3agau

ITonepedHOCTh CBETOBBIX BOJIH.
ITonspusanus ceera

Pemenue 3agau

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE
pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/cd174a10

but6mmoreka [IOK
https://m.edsoo.ru/f32aab06

bubmorexa [JOK
https://m.edsoo.ru/lel6ccbe

bubnunoreka [IOK
https://m.edsoo.ru/5fc0c638

bubnuorexa [JOK
https://m.edsoo.ru/c6416d48

bubnuorexa [JOK
https://m.edso0.ru/3061de2b

bubmuorexa [JOK
https://m.edso0.ru/668edbc8

bubnunoreka [IOK
https://m.edsoo0.ru/12ed04b5

bubnunoreka [IOK
https://m.edso0.ru/f998d964

bubmorexa [JOK
https://m.edsoo.ru/d58c411a

bubmuorexa [JOK
https://m.edso0.ru/e9890fe9

but6mmoreka [IOK
https://m.edso0.ru/c56¢8158



https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158

Ne
n/n

85

86

87

88

89

90

91

92

93

94

Tema ypoka

CBeTOBBIC ABJIICHHS B IPUPOIE

0O06001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI O
Teme "Onruka"

Konrponsnas padora no teme «OnTuka»

I'paHuLIBI TPUMEHUMOCTH KIACCUYECKOMN
MEXaHHUKH. 3aKOHBI JJIEKTPOIUHAMUKU U
IIPUHIUIT OTHOCHTEILHOCTH

[Toctynatel cienraibHON TEOPUU
OTHOCHUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[TpeobpazoBanus Jlopenma. Ycmosue
IPUYUHHOCTH. OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U
COKpAIlICHUE JUTMHbI

DHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTHILIBI

CBs13p MaccChl C 3HEPTHEN U UMITYJILCOM
PENATUBUCTCKON YaCTULIbl. DHEPTHUS TOKOS

PaBHOBeCHOE TEIJIOBOE H3JIYUYCHUC

3akoH cMeneHnsa Buaa

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE
pecypcesbl

bubnunoreka [IOK
https://m.edso00.ru/0b36363d

bubmuorexa [JOK
https://m.edso0.ru/8a14748b

bubmorexa [JOK
https://m.edso0.ru/82315dd4

bubmuorexa [JOK
https://m.edsoo.ru/c9bd77ch

but6mmoreka [IOK
https://m.edsoo.ru/c56f05ch

bu6moreka [JOK
https://m.edsoo.ru/d83742bb

bubmuorexa [JOK
https://m.edsoo.ru/853a64fc

bubnuorexa [JOK
https://m.edsoo.ru/b6258ffa

bubmuorexa [JOK
https://m.edsoo.ru/f54035a5

bubmorexa [JOK
https://m.edso0.ru/1c5ff752



https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752

Ne
n/n

95

96

97

98

99

100

101

102

103

104

105

Tema ypoka

Tunmoreza M. Ilnanka o kBaHTax. ®OTOHBI

DHeprus U UMIyJbC POTOHA

®otorddext. Onpiter A. I'. Cronerosa.
3akonbl poTtodddekra

VYpaBuenue DiinmreitHa 11 Gorodddexra.
"Kpacnas rpanuna” gotorddexra

JlaBiienue cBera. OnwiTel [1. H. JIeOenena

BonHOBEIE CBOMCTBA YaCTHIL

Bounsl ne bpousa. /[nuna BosHbl ne bponns
1 pa3Mepbl 00JIaCTH JIOKATH3AIUU
JBHKYILIEUCS YaCTULIBI

KopnyckynsipHO-BOIHOBOM Ayain3m

Judpaxims 37eKTPOHOB Ha KpUCTaIaX

Crnenuduka n3MepeHuii B MUKpOMHUPE.
CooTHol1IeHUsI HEONIpeAEeNEHHOCTEN
['eitzendepra

Pemenue rpaduyeckux 3amay

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE
pecypchl

bubnunoreka [IOK
https://m.edsoo.ru/a5ffa218
bubnunoreka [IOK
https://m.edsoo.ru/7fb307ec

bubnunoreka [IOK
https://m.edso0.ru/8c68e5b9

bubmuorexa [JOK
https://m.edsoo.ru/01ef4556

but6mmoreka [IOK
https://m.edso0.ru/64b4f966

bubnuorexa [JOK
https://m.edsoo.ru/f59cfcec

bubmorexa [JOK
https://m.edsoo.ru/5df8bafl

bubmuorexa [JOK
https://m.edsoo0.ru/8ccab62a

bubnuorexa [JOK
https://m.edsoo.ru/30dbal8c

bubnuorexa [JOK
https://m.edsoo0.ru/65783dec

bubmuorexa [JOK
https://m.edsoo.ru/e70195hd



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd

Ne
n/n

106

107

108

109

110

111

112

113

114

115

Tema ypoka

Pemenne pacu€THbIX 3a1a4

Konrpomnbnas padora no Temam: "OCHOBBI
CTO", "KoprmyckyJ1sspHO-BOJIHOBOM
nyanuzm"

OnBITH 11O HCCICAOBAaHUIO CTPOCHUA aTOMaA.

[Tnanerapnas moznens aroma Pezepdopra
[Toctynater bopa

Bunsl ciektpoB. CrieKTp ypoBHEN 3HEpruu
aToMa BOAOpoAa

CrioHTa"HHOE U BBIHYXACHHOC U3JIYUCHUC
CB€Ta

Jlazep

Hyxnonnas monens siipa ['eiizenOepra-
NBanenko. 3apsig 1 MacCOBOE YUCIIO sAIpa.
M3otonsl. PagnoakTUBHOCTE

3aKoH paJiMOaKTUBHOTO pacnaga. CBolicTBa
HMOHM3UPYIOLIETO U3IyyeHus. BiusHue
PaaMOaKTUBHOCTH Ha UBbIE OPTraHU3MBI.
Jlosumerpus

OHeprus CBA3M HyKJIOHOB B sifipe. SlnepHble
cuibl. Jledext maccol siapa. SnepHbie

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE
pecypcesbl

bubnunoreka [IOK
https://m.edsoo.ru/ee9h3182

bubnunoreka [IOK
https://m.edsoo.ru/c3de891a

bubmuorexa [JOK
https://m.edsoo0.ru/312b750a

but6mmoreka [IOK
https://m.edsoo.ru/404dfa9a

but6mmoreka [IOK
https://m.edsoo.ru/cf74blla

bubnunoreka [IOK
https://m.edsoo.ru/f945d85c

bubnunoreka [IOK
https://m.edsoo0.ru/2288a0c4

bubnunoreka [IOK
https://m.edsoo.ru/34ada5de

bubmorexa [JOK
https://m.edsoo.ru/aab98bef

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

Ne
n/n

116

117

118

119

120

121

KoauuecTBO 4acoB

Tema ypoka KonTpoJbHbIe
Bcero
padoThI

peakiuu. SnepHbie peakTopsl. [IpoGnemMsr
YIIPaBJISIEMOI0 TEPMOSIEPHOTO CUHTE3A.
DKOJOTrMY€ECKHE aClEeKThl Pa3BUTHS IEPHON
SHEPIeTUKHU

MeTobl pETUCTPALIMU U UCCIIEIOBAHUS
3JIEMEHTapHbIX yacTHll. OyHIaMEHTaJIbHbIE
B3aUMOJCUCTBUSA. baprnoHbl, ME30HBI U 1
nentoHsl. [IpencraBnenue o CtanaapTHOU

Mozenu. KBapk-riatooHHas Moaeib aipoOHOB

®u3uka 3a npeaenamu CTaHAapTHOU
Mozenu. TéMHas Marepus U TEMHast DQHEPIUsl. 1
EnuncTBO DM3MUecKoil KapTHHBI MUpa

OTanel pPa3BUTHA aCTPOHOMMUHU. 3HaueHHUE
ACTPOHOMUU

[TprMEHIMOCTE 3aKOHOB (PU3UKH IS
0OBSICHEHUSI IPUPOJIBI KOCMHYECKUX
00BEKTOB. MeTOIbI aCTPOHOMHYECKUX
HCClIeOBAaHUN

CoBpeMEHHBIE ONTHYCCKUE TEIICCKOTIHI,
PaMOTENIeCKOITbI, BHEATMOC(EpHAs 1
aCTPOHOMHS

Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue
3BE31IbI, TUIAHETHI, UX BUTUMOE IBUKCHHE

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuorexa [JOK
https://m.edsoo.ru/lac08a5b

bubmuorexa [JOK
https://m.edsoo.ru/c026fd37

but6moreka [IOK
https://m.edsoo.ru/ad73e145

bu6moreka [JOK
https://m.edso00.ru/39c44028

bubnunoreka [IOK
https://m.edsoo.ru/4877aale

bubmorexa [JOK
https://m.edsoo.ru/aac588eb



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb

Ne
n/n

122

123

124

125

126

127

128

129

130

Tema ypoka

Conneunas cucreMa. Connue. ConHevHas
akTUBHOCTb. MicTouHuk sHepruu CosHLa U
3BE3]

3BE3/bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Jnarpamma "crieKTpajbHbII KJIacc —
CBETUMOCTB"

3Be3,I(I>I rJIaBHOM TMOCJIE€A0BaTEIbHOCTH

BuytpenHnee ctpoenue 38€31. COBpeMEHHBIE
IIPEJCTABICHUS O IPOUCXOKICHUU U
sBositonny CosHIA U 3BE37. DTallbl )KU3HU
3BE3]

Mneunsiii [1yTe — Hama ['anaktuka. Tunst
rajakTHK. YEpHbIe IBIPHI B siApax TalakTHK

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab66mna. Teopus bombiioro B3psiBa.
PennkroBoe uznydeHue

MacmraGHast ctpykrypa Beenennoii.
Meraranaktuka

Hepeménnsie npobiaemMbl aCTPOHOMUU

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnemoBadue MAarHUTHOT'O IT0JIS
MOCTOSIHHBIX MarHuToB" unn "Uccnenosanue

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuorexa [JOK
https://m.edso0.ru/22748eb4

but6mmoreka [IOK
https://m.edso0.ru/42169944

but6mmoreka [IOK
https://m.edsoo.ru/b3cb766¢

but6mmoreka [IOK
https://m.edsoo.ru/d09da494

bu6moreka [JOK
https://m.edsoo.ru/7cd10a0a

bubnunoreka [IOK
https://m.edsoo.ru/3dbdf0d2

bubmuorexa [JOK
https://m.edsoo.ru/ce234633

bubmuorexa [JOK
https://m.edsoo.ru/d37d9ffe

but6mmoreka [IOK
https://m.edsoo.ru/67361aef



https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef

Ne
n/n

131

132

133

134

135

Tema ypoka

CBOWCTB (peppOMarHeTHKOB" UIIH
"HUccnenoBanue OeUCTBUSI HOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKoM"

DU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue cunbl Amnepa" wiu "U3ydenue
3aBUCHMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
i "OnpeneneHne MarHUTHOW MHIYKIUU Ha
OCHOBE U3MepeHUsI cuibl Amnepa”

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue sIBIEHUS YIEKTPOMarHUTHOM
uHaykuuu" win "Onpeaernenne UHIyKIUA
BHUXPEBOI'0 MarHUTHOTO NOJs"

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue sBI€HNUA CaMOUHIyKIUN"
i "COopKa MOJIENN 3IEKTPOMArHUTHOTO
resepartopa"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue nepruoaa CBOOOTHBIX
Kosie0aHUi HUTSHOTO U MPY>KUHHOTO
MasTHUKOB"

OU3NYECKUI TPAKTUKYM 10 TEME

"[IpeoOpazoBaHue YHEPTUU B IPYKUHHOM
MasiTHUKe"

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuorexa [JOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo0.ru/c36658da

but6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

but6mmoreka [IOK
https://m.edsoo.ru/5d159d35

bu6moreka [JOK
https://m.edsoo.ru/a28026bd



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd

Ne
n/n

136

137

138

139

140

141

Tema ypoka

@u3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro TOKa 4epes
IIOCJIE0BATEIBHO COCIUHEHHBIE
KOHJEHCATOp, KaTyIIKy U pe3ucTop’ uin
"UccnenoBanue pabOThl ICTOYHUKOB CBETA B
e IEPEMEHHOT0 ToKa"

dusnueckuil npakTukyM 1o teme "M3ydenue
rapaMeTpoB 3BYKOBOW BOJTHBI"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHne nokasaTelis MpeIOMIICHUS
crexna" wim "lloryuenue n3oopaxxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajla v JIUH3bI"

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BELIECTBA (Ha IpUMeEpe
xuakux aua3)" wim "M3mepenne GoKycHOro
pPacCTOSHUS PACCEUBAIOIINX JINH3"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue nudpakuuu, nHTEphEepeHIINH
U moJisipu3anuu ceera'

OU3NYECKUI TPAKTUKYM 10 TEME
"OnpeneneHue UMIMyJibca U SHEPTUHU
PENATUBUCTCKUX YacTull (1o ¢oTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bubnunoreka [IOK
https://m.edso0.ru/89dc2d90

bubnuorexa [JOK
https://m.edsoo.ru/b100661a

but6mmoreka [IOK
https://m.edsoo0.ru/42569eal

but6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

bu6moreka [JOK
https://m.edso00.ru/63756¢c47



https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47

n/n

142

143

144

145

KoauuecTBO 4acoB

Tema ypoka B Konrtpoabsnbsie IIpakTnueckmue
cero
padoThI padoThI

@u3HYECKU IPAKTUKYM 110 TEME

"N3mepenue nocrostHHoM 1lnanka Ha ocHOBe

uccienoBanus porodddexra’ um 1 1
"UccnenoBanue 3aBUCUMOCTH CHITBI TOKA

yepes CBETOAMO/ OT HampsiHKeHUs "

@u3HUECKU IPAKTUKYM 110 TEME
"UccnenoBanue crieKTpa pa3peKeHHOro
aTOMapHOI0 BOAOPOJa U U3MEpPEHUE
noctostHHOM Punbepra"

DU3NYECKUN TPAKTUKYM I10 TEME

"UccnenoBanue paaroakTUBHOTO GOHA C

HCIIOJIb30BaHUEM J03UMETpa" WK 1 1
"N3ydeHue noryiomeHus: 6eTa-4yacTuil

aNfOMUHHEM"

@u3HUECKU IPAKTUKYM 110 TEME
"Habmonenus 38Eé31H0r0 HeOa
HEBOOPY’KEHHBIM IJ1a30M C UCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JIs
oTpesiesIeHuUs MOJIO0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBepHOro MONyIIApHUs U SIPKHUE
3BE31bl" wiH "HaOroneHus B TeNECKOIl
JIyHBI, TU1aHET, TYMAHHOCTEW U 3BE3IHBIX
CKOIieHui"

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bubnunoreka [IOK
https://m.edsoo0.ru/eb916f82

bubnuorexa [JOK
https://m.edsoo.ru/ec651eb8

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe6e

bubnunoreka [IOK
https://m.edsoo0.ru/1072021e



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

Ne
n/n

146

147

148

149

150

151

152

153

Tema ypoka

O06001IeHre U CUCTEMATU3AIUS 3HAHUM.
Ponb ¢pu3uku u acTpOHOMUH B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIbHOW M 3TUYECKOH cepax
NeSTeIIbHOCTH YeJIOBEKa

O06o0uieHre 1 cucTeMaTu3aIys 3HaHuH.
Posnb 1 MecTO U3MKK M ACTPOHOMUH B
COBPEMEHHOW HAYYHOU KapTUHE MUPA

O06o0u1ieHne 1 cucTeMaTu3alys 3HaHuH.
Ponb ¢usndeckoii Teopun B GopMUpOBaHUN
NPEJCTaBICHUN O (PU3NIECKON KapTUHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHUpPa B
00I1IeM STy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUN O IPUPOIE

O0001eHne ¥ CUCTEMATH3AIM 3SHAHUH 110
TeMe "Kunematnka"

O0o001IeHre ¥ cucTeMaTH3als 3SHAHUH 110
TeMe "Kunematnka"

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUI 110
teme "lunamuka"

O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUH 110
teme "Craruka TBEpAoro tena'

O06001IeHre U CUCTEMATH3AIH 3HAHUH 110
Teme "3aKOHbI COXpaHEHUSI B MeXaHuKe"

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bubnunoreka [IOK
https://m.edsoo.ru/ad6ddeed

bubmuorexa [JOK
https://m.edso0.ru/18f19f7c

bubnuorexa [JOK
https://m.edsoo.ru/e7d400f4

bubmuorexa [JOK
https://m.edsoo.ru/b032fc4b

bu6moreka [JOK
https://m.edsoo.ru/4e31b507

bubnunoreka [IOK
https://m.edsoo.ru/2dfbafcs

but6mmoreka [IOK
https://m.edsoo.ru/3cca482e

bu6moreka [JOK
https://m.edsoo.ru/32a4d1a0



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0

Ne
n/n

154

155

156

157

158

159

160

161

162

KoauuecTBO 4acoB

Tema ypoka B Konrtpoabsnbsie IIpakTnueckmue
cero
padoThI padoThI

O06o0mieHne 1 cucTeMaTu3alus 3HaHUH| 110
TeMe "OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 1
teopun"

O00011IeHIE U CUCTEMATHU3AIMS 3HAHUH 110
teme "Tepmonunamuka. TernoBbie 1
MaIuHe"

O000111eHIE U CUCTEMATHU3ALMS 3HAHUH 110
Teme "ArperatHbie COCTOSHUS BEILIECTBA. 1
®da3zoBbIe IEPEXOABI"

O060011IeHYE ¥ CUCTEMATU3aLM 3HAHUM 110

Teme "DneKkTpudeckoe noie" L
O06o001IeH e U cucTeMaTU3alus 3HaHU| 110 1
teMe "IloCTOSHHBII 2eKTpUUeCKuid TOK"
O0600611eHre U cucTeMaTu3alus 3HaHui| 10 1
teme "Toku B pa3nuyHbIX cpenax”

O0001IeHNe U cCHCTeMaTU3alus 3HaHUH 110 1
teme "MarautHoe mose"

PesepBHelitl ypok. O600ICHHE 1

CUCTeMAaTH3alHs 3HAHUI 110 TeMe 1
"DeKTpOMarHuTHas UHIYKIUS"

PezepHblil ypok. O0o01IeHNE U

CUCTeMAaTH3alMs 3HAaHUI TT0 TeMe 1

"Mexaunyeckue koneoanus"

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuorexa [JOK
https://m.edsoo.ru/ed440ca8

but6mmoreka [IOK
https://m.edsoo0.ru/c63f7c10

bu6moreka [JOK
https://m.edsoo.ru/1d36b5b1

bubnunoreka [IOK
https://m.edsoo.ru/3bf0def9

bubnuorexa [JOK
https://m.edso0.ru/71453ee6

bu6moreka [JOK
https://m.edsoo.ru/3d40077a

bubnunoreka [IOK
https://m.edsoo.ru/3b4c06ae

bubnuorexa [JOK
https://m.edso0.ru/053e2248

but6mmoreka [IOK
https://m.edsoo.ru/d6310bfd



https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd

Ne
n/n

163

164

165

166

167

168

169

170

Tema ypoka

PesepBHelit ypok. O600ICHHE 1
CUCTEeMAaTH3alHs 3HAHUIA 110 TeMe
"DIeKTPOMAarHUTHBIE KOJIeOaHus"

PezepHblil ypok. O0001IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"MexaHMUYEeCKUE U 3JIEKTPOMArHUTHbIE
BOJIHBI"

PeseprubIil ypok. O600meHNE 1

cucTeMaTu3anus 3HaHuH mo Teme "Onrtuka'

PesepBHEIit ypok. O600IICHHE 1
cucTeMaTtusanus 3Hagui mo treMe "OCHOBEI
CcTO"

PesepBHelit ypok. O600IcHHE U
CUCTEMAaTH3aIHs 3HAHHIA 110 TeMe
"KoprmyckynsipHO-BOJTHOBOM Tyanu3m"
PezepHblil ypok. O0o0mIeHne 1
cucTeMartu3ainus 3Hanui no teme "duszuka
aToma"

PeseprubIil ypok. O6001eHIE 1
cucTeMaTH3alus 3HaHui 1o Teme "dusnka
aTOMHOTO Si/Ipa U DJIEMEHTAPHBIX YacTHII"

PeseprubIil ypok. O600meHNE 1
CHCTEMaTH3alUs 3HAHUH 110 TEME
"DnemeHThI acTpopu3uKu"

KoauuecTBO 4acoB

Konrtpoabsnbsie IIpakTnueckmue

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuorexa [JOK
https://m.edsoo.ru/5e2bb83d

but6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

but6mmoreka [IOK
https://m.edsoo.ru/52ad1603

bubnunoreka [IOK
https://m.edsoo.ru/5beclc65

bubmuorexa [JOK
https://m.edsoo.ru/f7c59d38

bubnuorexa [JOK
https://m.edso0.ru/1f511654

but6mmoreka [IOK
https://m.edsoo.ru/905c5ce0

bu6moreka [JOK
https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

KosuuecTBo yacos DJIeKTPOHHbBIE

Ne
w/n Tema ypoka B Kontpoabubie IIpaktnuecknme LHPpPOBBIE
cero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcnbl

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» dusuka, 10 kinace/ KacesinoB B.A., O01iecTBo ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO « [PODAY»; AxunonepHoe o61ectBo «3naTenscTBo
«IIpocsemieHue»

» ®usuka. Konebanus u Boansl, 11 xinace/ Makuies I'.4., Cunskos A.3.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE
obmectBo «M3narenbctBo «IIpocBemienne»

» Guszuka. Dnekrpoaunamuka, 10-11 kinacesl/ Mskumies I'.5., Cunsikos A.3.,
OO011ecTBO C OTPAaHUUYECHHOM OTBETCTBEHHOCTHIO «IPODAY; AkiimoHepHOE
obmectBo «M3aarenbctBo «lIpocBemenue»

» duszuka. Onrtuka. KBantoBas ¢pusuka, 11 xknacc/ Mskumes I'.4., Cunskos A.3.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE
obmectBo «M3narenbctBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

e ®uzuka. 10 kinacc. Metoanueckoe nocobue Kk yuebnuky Mskumiesa I
S./Maranuna A. B., kopriopamus "Poccuiickuit yueOHuk" «31aTenbeTBo
«JIpoda»»

e dmsuka. 11 kirace. Metonnueckoe mocodue kK yueonnky Msikumesa I
S./Maranuna A. B., kopriopamus "Poccuiickuit yueOHuKk" «M31aTenbcTBoO
«JIpoda»»

» ®usuka: 10-if kmacc: Pa3HOypoBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE

pabotel/Kupuk JI. A., «M3narenbcTBo «Mmekca»»



» ®uzuka: 11-it knacc: Pa3HoypoBHEBBIE CAMOCTOSTENbHBIE U KOHTPOJIbHBIE
pabotel/Kupuxk JI. A., «<M3narensctBO «Miekca»»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bubmuoteka IOK https://m.edsoo.ru






